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HN30MEPHU3ALUA M-KCUJIOJIA HA
LA-COJAEPKAIIIEM LHEOJINTE THUIIA IIBH.

XypamaH AsmamegoBa, HataBan Mycaesa,
®dyan Kepumiy, Iibgap Axmenos
BakuHckull F'ocydapcmeeHHblil YHusepcumem
natevan72@mail.ru

[lepcieKTUBHBIM HalpaBJIeHHEM B 06J1aCTH KaTaJn3a Ha BBICOKOKpPEM-
He3eMHbIX I[e0JIUTaxX TUna ZSM-5 sBJisieTcs MoJiydeHUe Mnapa- 3aMelleHHbIX
apoMaTH4eCcKUX yIrJ1eBoJ0pOJ0B.

Hcnosib30BaHHe BBICOKOKpeMHe3eMHbIX LeosuToB Tuna LIBH mnosay-
YeHHBbIX MPSAMbIM CUHTE30M C HU3KUM cojep:kaHueM Na,0 Mmo3BoJIsIET yIpPO-
CTUTh TEXHOJIOTHIO PUTOTOBJIEHUS KaTaJIU3aTOPOB.

Lesib HacTOsILEeN pabOThI — U3yYeHHEe KaTaJIUTHYECKUX CBOMCTB LI€0JIUTA
IBH MoaudunupoBaHHOrO JIaHTaHOM B pEaKIUMKM U30MepU3alluy M-KCUJIOJIa.
06pasibl KaTaau3aTOpPOB TOTOBUJIM MPOMUTKOMN MOPOIIKOOGPA3HOI0 IEe0UTa
[IBH (SiO2/Al,03=50) pacTBopoM HHUTpaTa JlaHTaHa C NOCJAEAYIOIUMH CMelle-
HUEM C TUAPOKCUOM aJIIOMUHUS, CYIIKOW U npoKayikou mpu 550 OC.

MaccoBoe coepkaHue JaHTaHa U TUAPOKCHAA a/IlOMUHUS B KaTajau3a-
Tope cocraBisio 1,0-5,0 u 25,0 macc.% CcOOTBETCTBEHHO. JKCIIEPUMEHTDI
NPOBOJAMJIU B YCTAHOBKE MPOTOYHOTO TUIIA B KBAPIeBOM PEAKTOPE C 3arpys-
KO# 3 cM3 KaTasu3aTopa Mpu aTMochepHOM JaBjieHUM B UHTEpBaJie TeMIle-
patyp 300-400 °C, 06'beMHOM CKOPOCTH MOAAYH ChIPbS 1rl U MOJIBHOM OT-
HoweHUU Hy/M-Kcuio, paBHOM 5.

YcTaHoBJIeHO, 4TO Ha ucxogHoM LeonuTe LIBH usomepusanus mM-kcusioia
npoTeKkaeT HeceJeKTHBHO. Hapsay c uM3omepusauueldl M-KcuioJja B I- U O-
KCUJIOJIbI CYLIeCTBEHHO MPOTEKaeT JUCIPONOPLIMOHUPOBAHUE U TPAHCATKUIN-
pOBaHME M-KCHJIOJIA U IPOJIYKTOB PEAKIMH, YTO MPUBOJAUT K 06pa30BaHUIO 3HA-
YUTEJBHOr'0 KOJIMYeCTBa apOMaTHYECKUX YTJ1eBOI0P010B Cs.

MoaudunuupoBaHue 1eosuta [IBH saHTaHOM NpUBOAUT K yMeHbllle-
HUIO CHJIbI U KOHI[EHTPAUUU OGPEeHCTEeJOBCKUX KHUCJOTHBIX I[EHTPOB Ha I0-
BEPXHOCTHU KaTaJM3aToPa, YTO CIOCOOGCTBYET CHUMXKEHHI0 CKOPOCTU MPOTEKaA-
HUS MOOOYHBIX peakUUil. YBe/MUyeHNe KOHLIEHTpalMU JaHTaHa B KaTaJu3a-
TOpe 3aMEeTHO CHUXKAeT KOHBEePCUI0 M-KcuyoJja. OJHaKO NpU 3TOM MPOUCXO-
JUT BO3pacTaHMe OTHOLIEHUs N-Kcusloda K o-kcuioay (ITK/OK).

[Ipu yBesiMyeHUH cofepkaHus JlaHTaHa B KaTtanusaTope A0 3,0 macc.%
KOHBepCUsl M-KcusoJa cHmxkaeTcs ¢ 40,2% npo 26,2%, a otHouienue [1K/OK
Bo3pacrtaeT ¢ 1,03 go 2,0. [Ipu koHeHTpanuu 5,0 Macc.% JlaHTaHa B KaTaJld-
3atope oTHoweHue [IK/OK Bo3pacraer B 3 pasa.

KpoMme Toro, MmoauduurpoBaHue KaTaju3aTopa JIAHTAaHOM B KoJiMye-
ctBe 5,0 Macc.% mpaKTHYeCKU MOJIHOCThIO MOJIaBJsieT NOOOYHbIE MPOLECCHI
JUCIPONOPLUOHUPOBAHUSA U TPAHCAJIKUIUPOBAHUS.
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TakuM obpaszom, fo6aBka 5,0 macc.% JaHTaHa B LIEOJUTHBIN KaTaau3a-
TOP CYIIECTBEHHO IOBBIIIAET CEJeKTUBHOCTb 06pa3oBaHUA M-KCUJOJA H
1103BoJIsIeT 3P PEKTUBHO MO/IABJIATh MOGOYHbIE PEAKI[UH.

AUCITPOIIOPHMOHUPOBAHME TOJIYOJIA HA BUMETAJ/IJ/IMYECKHUX KA-
TAJIU3ATOPAX HA OCHOBE LIEOJIUTA THUIIA ZSM-5.

Taxupa Ak6epsin, Pyas Kepumau, Cabut Mame 0B, Iabaap AXmMe 0B
Bakuuckuii 'ocydapcmeeHHbill YHUBepcumem.
kimya.bdul2@mail.ru

JucnponopuuoHUpOBaHNe ABAAETCA BaXXHOW peakLUel A MOoJy4YeH-
HbIX MOHO-, IU- U TPHUOEH30JI0B, KOTOPble HAaXO/AT LIMPOKOe MPUMeHEHHE B
HedTEeXUMUYECKOHN MPOMBIILIeHHOCTU. Cpe/id apa3aMellleHHbIX apoMaTHye-
CKUX YyTJIeBOJOPOJOB HaHWboJiee LeHHBbIM SIBJSETCH M-KCUJOJ, KOTOPBIA B
NPOMBIIIJIEHHOCTU MPUMEHSETC KaK MCXOJHOE ChIpbEé /s MPOU3BO/ICTBA
TepedTaseBON KUCJAOTHI U M0AU3GUPOB. B peaknuu AucCIponopuyuoHUpOBa-
HUSA TOJIyoJa Xopoluel 3¢PeKTUBHOCTbIO 00/1a1al0T LIEOJIUMTHbIE KaTaau3a-
Topel. [1] Baarogaps HaMM4MIO OPSAMBIX U CUHYCOUJJa/JIbHBIX KaHAJIOB C Jya-
MeTpoMm- 0,05 HM, KOTOPBIN MPUOJIU3UTENBHO PaBEeH pa3Mepy apoMaTHUIECKO-
ro KOoJiblla BbICOKOKpEMHe3eMHble 1ieoauTa Tumna ZSM-5 06s1a/1al0T CBOM-
cTBaMu popMa-celeKTUBHOCTH, UYTO NPUBOJUT K NPEUMYIeCTBEHHOMY 00pa-
30BaHUIO Mapa-3aMelleHHbIX apoMaTUYeCKUX YrJjeBoLopooB. [ud yaydie-
HUEe CeJIEKTUBHOCTH I10 N-KCUJIOJY LleoJUThl TUna ZSM-5 noaBepraroT XMMU-
YeCKOMY MOAUGHUIIMPOBAHUIO C UCII0JIb30BAHUEM COEeIMHEHUHN MTePEXOIHBIX U
peAKo3eMesbHBIX MeTasn0B. [2] Lleabto HacTos1el paboThl AIBUIOCH U3yUe-
HUe QU3UKO-XMMHYECKUX M KAaTAIUTHYECKUX CBOWCTB OUMeTa/IMYECKHUX
KaTa/JM3aTOPOB Ha OCHOBe LeosiMTa TUna ZSM-5 MoauduLUpOBaHHBIX KO-
6aJIbTOM U HUKeJIEM B pPeaKIMU JUCTPONOPLHUOHUPOBAHHUS TOJIYO1a.

/151 IpUTrOTOBJIEHUA KaTa/IM3aTOPOB UCIIOJIb30BaJU LeoJUT Tula ZSM-
5 ¢ MosibHBIM oTHoweHUeM Si0z/Al,03 =33.H-bopmMmy 1eosdTa noaydaiud me-
TOZIOM MOHHOTO 06MeHa ¢ ucnosb3zoBaHueM 1 N pactBopa NHisNO;3; c nocie-
aytomei cymkoi (110°C, 4 4.) u npokaakoi (500°C, 44.). MoHO- M 6UMeTa-
JIM4ecKre KaTa/Uu3aTopbl TOTOBUJIN METOZO0M MPONUTKHU C UCI0Jb30BaHUEM
aleTaToB Kob6ajbTa U HUKess. [locse BbICylIMBaHUs MOAUMUIHPOBaHHbIE
Lle0JIUThI CYIIUIN U Ipokaausaay npu 350°C u 550°C cooTBeTcTBEHHO MO 4
yaca. JKCIepUMEeHThl IPOBOJU/IN B MPOTOYHON YCTAaHOBKE C KBapleBbIM pe-
aKTOpPOM M 3arpy3Koid KaraJjdsaTopa 2 yaca B MHTepBasie Temnepatyp 500-
550°C, 06'bEMHOM CKOPOCTH 1 Yl B IPUCYTCTBUM BOAOPOJA.

[TokaszaHo, yTo Ha H-popMe 1ieosiiTa AUCOPONOPLIMOHUPOBAHUE MIPOTE-
KaeT HeceJeKTUBHO. C yBeJM4eHHWEeM TeMIlepaTypbl peakuuu ¢ 500°C go
550°C xoHBepcus Tosyosa Bo3pacTaet ¢ 40,5 10 49,4 %.Ilpu aToM Hab/r04a-
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eTcsl yBeJIMueHUe NMo6OYHbIX MPOAYyKTOB TpuMeTuabeH3osnoB (TMb ¢ 9,1 no
11,3%), 4TO NPUBOAUT K HECTEXMOMETPHUYECKOMY COOTHOLIEHHUIO OGEH30JI:
kcusioaibl (1,2-1,3). MoguduipoBanue 1eosnuta HZSM-5 Ko6asibTOM B KOJIU-
yectBe 1,0-2,0 Mac.% NpUBOAUT K 3aMeTHOMY CHHXKEHHUIO KOHBEPCUU TOJIYO-
Ja (25,5-31,7%). OgHako Mpu 3TOM NPOUCXOAUT CyLleCTBEHHOE CHHXKeHHe
Beixoga TMB (2,8-3,9%).CooTHolieHHe 6eH30JI:KCUJI0JbI cocTaBiseT 1,08-
1,1. MoguduunpoBanne HZSM-5 Ko06a/nbTOM CyIeCTBEHHO YBEJUYUBAET
cojiepKaHue M-KcuioJa B cMecH KcusaosoB. [lo cpaBHeHuto ¢ HZSM-5 Ha ka-
tanusatope 2%Co/ HZSM-5 cesleKTUBHOCTb MO N-KCUJIOJY BO3pacTaeT C
24,4% no 67,4% . JlonosHuTE/NIbHOE MOAUGUIMPOBAHUE MOHOMeETAJLINYe-
ckoro karajnusartopa 2% Co/ HZSM-5 Hukesnem B kosinyectBe 0,5-0,8% yBe-
JIMYMBAeT CeJIeKTUBHOCTh JucliponopuroHupoBanust. Copepxxanne TMB B
npoaykrtax peaknuu npu 500°C cocrasasier Bcero 1,7%. BeH301 U KCHJIOJBI
HOJIYYAITCS B CTEXHOMETPUUEecKOM cooTHoueHuu (1,02-1,04). Ilpu Ttemme-
patype 500°C kouBepcus Tosyosa Ha KataausaTope 0,8% Ni 2%Co/HZSM-5
coctaBsseT 21,5% , a ceJIeKTUBHOCTD 110 II-KCUJI0JIy Bo3pacTaeT 0 75,2%.

YcTaHOBJIEHO, YTO MOBBIIIEHHE CeJeKTUBHOCTH AUCIPONOPLUOHUPO-
BaHHSI U CEJIEKTUBHOCTHU MO M-KCUJIOJY B pe3y/ibTaTe MOAUPUIUPOBAHHUS
neosinta HZSM-5 cBsi3aHO nepepacnpesieieHUEM KUCIOTHBIX IIEHTPOB, Cylle-
CTBEHHBIM CHU)KEHHS OTHOIIEHHUsS OpeHCTeJOBCKUX U JIbIOUCOBCKUX KHCJIOT-
HBIX [IeHTPOB U U3MEHEHHEM NNOPUCTOMN CTPYKTYPHI Lie0JIHUTA.

JlutepaTtypa
1. S.Suganuma, K.Nakamura, A.Okuda, N.Katada, Molecular catalysis 2017, 435,
110-117
2. C.2.Mamegnos, @.11.Kepuman, Bamkupckuil xumudeckuit xypaan 2020, 27, 2,64-
69

CONVERSION OF CO2 INTO CYCLiIC CARBONATES CATALYZED BY
ZN(II) AND CU(II) COMPLEXES OF N-LiIGANDS

Ismayil Garazade,1.2 Atash Gurbanov,1.2 Ana Nunes,3
Kamran Mahmudov?®2, Armando Pombeirol
1 Institute of Molecular Sciences, Instituto Superior Técnico, Universidade de Lishoa
2 Baku State University
3 Universidade Nova de Lisboa,
ismayil.garazade@tecnico.ulisboa.pt

According to the report of Intergovernmental Panel on Climate Change
the concentration of CO; in atmosphere (417 ppm in 2022) is predicted to
reach 950 ppm by 2100.[1-3] In order to reduce or avoid increasing the CO;
emissions, the chemical fixation of CO; into value-added products is a hot topic
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for the scientific community. One of the most established strategies is the cy-
cloaddition of CO, with epoxides to form cyclic carbonates.[*7] Although CO;
can be efficiently converted into cyclic carbonates by using transition metal
complex catalysts and organocatalysts, including ionic liquids, most of those
protocols require long reaction time and still operate at high temperatures
and pressures. In parallel to co-catalysts (CsHo)sNHal, the auxiliary ligands can
also significantly increase efficiency of metal complex catalysts in the synthe-
sis of cyclic carbonates from CO; and epoxides.[8] Herein, we have synthesized
a series of Zn(II) and Cu(II) complexes and some related compounds (Scheme)
for application as catalysts in cycloaddition of CO, with epoxides (Table).
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Scheme. Complexes, co-catalysts, auxiliary ligands and co-crystal of this study.

There is no reaction between the styrene oxide (model substrate) and
CO2 in the absence of catalysts (entry 1, Table). Co-catalyst tetrabutylammoni-
um bromide (TBABr), metal complexes (1-6) and a co-crystal (7) promote
reaction producing cyclic carbonates, which yields range from 14.0 to 49.0 %
(entries 2-9, Table). The addition of auxiliary ligands (HsL! and HsL?) does not
affect the yield of this cycloaddition reaction (entries 10 and 11 Table). As can
be seen in Table, a copper complex (4) presented the highest catalytic activity,
and it was selected for further optimisation.



Table. Screening of catalysts for the reaction of CO; with styrene oxide.

Entry Catalyst Yield, %P
1 Blank -
2 TBABr (co-catalyst) 15.0
3c 1 14.0
4¢ 2 20.0
5¢ 3 21.0
6c 4 49.0
7c 5 14.0
8 6 30.0
9c 7 23.0
10¢ 1+ HsL1 15.8
11c 1 + HsL2 9.3

aCatalyst 0.10 mol%, TBABr 0.4 mol%, T = 60 °C, P = 40 bar, 24 h.
bDetermined by 1H NMR analysis. ¢In the presence of TBABr 0.4 mol%.
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GUNOBAXAN YAG TURSUSUNUN AMiDOAMINININ PENTILYODID KOM-
PLEKSININ KORROZiYA INHIBITORU KiMi TODQiQi

Vaqif Abbasov, Durna Agamaliyeva, Saido 9dhmadbayova,
Forida Qurbanova, Chira Musaeva
Akademik Y.H. Mammoadaliyev adina Neft-Kimya Proseslari Institutu
qfrida@inbox.ru

Neft emali sanayesinda korroziyadan miihafiza aktual bir problem ola-
raq qalmaqdadir. Neft sanayesinin inkisafi, karbon qazi va digar aqressiv kom-
ponentlari olan yeni yataglarin islonmasi bu saraitds boru kamarlari vo ava-
danliqlarda korroziya prosesini stimullagdirir. Bu problemin halli iiciin edilan
cahdlara baxmayaraq, CO; korroziyasi diinyada neft-qaz senayesinds hala da
0z aktualligin1 qgorumaqdadir. Metallarin CO; korroziyasi ilo effektiv miibariza
tisullarindan biri inhibitorlarla miibarizs tisuludur [1-2].

Bu magsadls giinabaxan yag tursusu va polietilenpoliamindan amidoa-
min sintez olunmusdur. Sonraki marhalada isa alinmis amidoaminin qeyri-
tizvi anionlu kompleksinin sintezinda alkilhalogenidlarden pentilyodidden
(CsH11)) istifada olunur (N-8). Reaksiya asasan 1:3 mol nisbatinda, 80-81°C
araliginda 3 saat qarisdirilmagla aparilir. Alinmis kompleks tiind sar1 rangds,
6zl formada olub, izopropil spirtinds yaxsi hall olunur. Reaksiya naticasinda
aliman kompleksin ¢iximi 95% toskil edir. Alnmis kompleksin qurulusu 1Q
spektroskopik iisulla tasdiq edilmisdir.

[. Gilinabaxan yag tursusu ve polietilenpoliamin asasinda (1:1) mol

nisbatinds sintez edilmis amidoaminin sxemi asagida gostarilmisdir.

140°C
1) RCOOH + H,N - CH, - CH, - (NH - CH, - CH,), - NH - CH, - CH, - NH, ?
-2

— R-C-NH-CH,- CH, (NH - CH, - CH,), - NH - CH, - CH, - NH,
|

0]
II Alinmis amidoaminin pentilyodid ila (1:3) mol nisbatinde kompleksi-
nin sintez sxemi asagida gostarilmisdir.
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3R)
2) RCO-NH-CH,-CH,-NH-(CH,-CH,)4-HN-CH,-CH,-NHy, g

[R‘CO-NH-CHz-CHZfNHR-(CHz-CH2)4-H+NR-CH2-CH2-;H2R]3(J)_
R=CsH,J
Kompleksin polad sathlarda CO; iloe doymus suda 1%-li NaCl mahlulunda
poladin Korroziyasinin kinetikasina tesiri “ACM Instruments GILL AC no-
1197” potensiometrinda 20 saat miiddatinda aparilmisdir. Alinmis naticalarin
grafik tasvirlari sakil 1-da gdstarilmisdir.

_ 45
= 4
£ 35
- 3
® 25 1
= Y —— N8 - 50ppm Z=99,2%
wn -
S 15 —s— inhibitorsuz N
5 1
[=]
& 05
g 0 W :
0 5 10 15 20

Zaman, saat

Sakil 1. Giinabaxan yag tursusu va polietilenpoliamin asasinda sintez
olunmugs amidoaminin CsH;:f kompleksinin (N-8) CO; korroziyasina kinetik tasiri

Qrafik tasvirden goriindiiyli kimi N-8, 50 ppm-ds, 20 saat miiddstinda
korroziya siiratini p=4,15 mm/il-dan p=0,2 mm/il-a endirarak 99,2% inhibi-
tor effekti gostormisdir.

Tadqgigat zamani miuayyan olunmusdur ki, sintez olunmus kompleks
ylksak effektli ihbitor tasira malikdir.
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SALISIL ALDEHIDININ AZOMETIN TOR9M®Si VO ONUN METAL
KOMPLEKSLORININ SINTETIK YAGDA iNHiBIiTOR KiMi T9DQiQi

9li Qadirov, Elmira Nagiyeva, Sahila Nasirova
Azarbaycan Respublikasi Elm va Tahsil Nazirliyi
akad. A.M. Quliyev adina Asqarlar Kimyast Institutu
qadirov.58@mail.ru

Muasir aviasiya qazturbinli miitharriklar ii¢iin siirtkii yaglarinin genis
temperatur diapazonunda etibarli islomasi ilo alagadar olaraq onlarin key-
fiyyatina cox ciddi talablar irali striiliir. Bu talablarden an miithiimii onun
yliksak termiki stabilliyi vo istismar zamani xtlisusiyyatlarini uzun miiddat sax-
lamaq qabiliyyatine malik olmasidir. Hal-hazirda an ¢ox istilik garginliyi olan
miiharriklards yagin islama temperaturu 200°C - dan yuxari (215-220°C)
gabul olunmusdur [1, 2]

Digoar torafdan, adabiyyatda azometinlarin (Siff asaslarinin) bioloji aktiv
birlasmalar olmagla yanasi sanayenin digar sahalarinda genis istifads olun-
masi gostarilir [2]. Bu an ¢ox azometin molekulunda metallarla koordinasiya
oluna bilan karbon-azot (C=N) ikigat rabitenin (imin qrupunun) faallig1 ila
alagalandirilir.

Kompleksin stabilliyinda ise fenolun oksigeni (-OH) ve azometin azotu-
nun (-C=N-) metallarla koordinasiyasinin rolu oldugu miixtalif tedqgiqatlarla
siibut edilmisdir. Bundan alava, xelat diyiinlarinin stereokimyasi da Me-
komplekslarin inhibitor faaliyyatine tasir géstardiyi geyd olunur [3].

Elmi adabiyyatin tahlili gosterir ki, kiilsiiz alavalarls yanasi, son illarda
sintetik siirtkii yaglarinin istismar xiisusiyyatlarini yaxsilasdirmagq ti¢iin me-
tal-iizvi birlasmalarin secilmasina boyiik diqqgat yetirilir.

Tagdim olunan tezisds yiliksak temperaturlarda sintetik yaglarin ok-
sidlasma prosesini langida bilan effektli inhibitorlarin axtarisi maqgsadila N-
(salisiliden)-2-feniletilamin birlasmasi - Siff asast (ligand) va sonra isa onun
Cu(ID),Co(1I), Ni(I) ve Zn(II)-in asetatlar1 arasinda mibadile reaksiyalari ila
asagidaki sxema uygun olaraq miivafiq xelat tipli metal komplekslari (Bis-[(N-
salisilal-2-feniletil)] iminatlar) sintez edilmisdir:

\—//— CHO + \—/—CHZCHZ— NH, 5> <\ /<—— CH= N-CH,CH;— ) —*
OH

\OH
+ Me(CH3COOH), — —

—CH == N - CH,CH, —

4 - \_/
OMe/2
Cu(II), Co(I), Ni(ID, Zn(ID-
Metal komplekslari ligandin hamin metallarin asetat duzlarn ila 2:1
nisbatinds sulu-spirt (izopropil spirti) mahlulunda qizdirmagqla alinmisdir.
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Yeni birlosmalarin (asqarlarin) molekul quruluslar iQ-spektroskopiya
fiziki-kimyavi metodu ila tasdiq edilmisdir. Maddalar rangli olub, toz halin-
dadirlar va tizvi halledicilards, ham da sintetik yagda hall olurlar.

Asqarlarin antioksidlasdirici xassalari sintetik siirkii yaginda T'OCT
27797-79 ila miiayysn edilmis standart tisulla ve metal 16vhaciklarin istiraki
ilo 2259C-da 20 saat miiddatinda yoxlanilmisdir.

Sintetik stirtkii yagi kimi, Cs-Co yag tursularn fraksiyasi ile pentaerit-
ritden alinan miirakkab efir - pentaeritrit efiri istifads olunmusdur.

Miayyan edilmisdir ki, alinan xelat tipli asqarlar sintetik strtkii yaglarin
termooksidlasdirici stabilliyi iloe barabar, ham da onlarin yaglama va digor is-
tismar xassalarini da yaxsilasdirilar. Asqarlarin tadqiqi zamani metal 16vhaci-
klarin korroziyasi askar edilmamis va belslikla da biitiin istismar géstaricila-
rina gora onlarin malum amtas asqari fenil-a-naftilamindan tstiinliik taskil et-
diyi malum olmusdur.

Siirtkii yaginda metal komplekslari ham fardi, ham ds ligandla birlikda
kompozisiya saklinds sinaqdan kecirilmisdir. Asqar olaraq sintez edilan azo-
metinin (ligandin) metal komplekslari ila birlikda istiraki zamani oksidlasma
prosesinin langimasinda inhibitorlarin faalliginin shamiyyatli deracads art-
masi miisahids edilmisdir.
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KSILENOL NARINCI BOYAQ MADDOSININ
SORBSIYASININ ZAMANDAN ASILILIGI

Sarqiya Nagiyeval, Nurlana BinnatovaZ, Rasim Alosmanov?
Baki Dévlat Universitetil
Azarbaycan Memarlq va Insaat Universiteti?
sharqiyya2000@gmail.com

Boyaq maddslari toxuculuq, pambiqg-kagiz, deri-ayaqgabi, lak-boya
materiallari, poligrafik va lif sanayesi tullanti sularinin asas ¢irklandiricilas-
rindan hesab olunur va tullant1 sularinin miixtslif su hévzalarins axidilmazdan
gabaq bu cirklandiricilorden temizlenmasi zaruridir. Tomizlonma proseslari
miixtalif Gisullarla, o ciimladan sorbsiya ilo hayata kegirilir. Sorbsiya tisulu
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ucuz tabii sorbentlardan (gil, agac yonqar1 va s.) tutmus polimer asash (hidro-
fil vo hidrofob) sorbentlara gqadar miixtalif ¢cesidli maddalarls hayata kecirilir.
Buna baxmayaraq konkret bir birlosmaya gore yliksak sorbsiya tutumuna va

seciciliya malik yeni sorbentlarin sintezina dair tadqiqatlar davam etdirilir.
6.4

4.8

ST, mq/q

1.6

0 é
0 50 100 150 200

t, dagq
Sakil. Ksilenol narinci boyaq maddasinin polimer/polimer kompozitila
sorbsiyasinin zamandan asililig1
Toaqdim olunan isda butadien-nitril kauguku va polivinilxlorid qarisigi-
nin modifikasiyasi ilo hazirlanmis kompozitin ksilenol narinct boyaq mad-
dasina gora sorbsiya gabiliyyatina polimer ilo mahlulun tomas miiddatinin
tasiri Oyranilmisdir. Bu magsadla 0.06 mmol/l qatiligli mahlul hazirlanmis,
onun Uzorine 50 mgq polimer oalave edilmisdir. Mahlulun hacmi 15 ml
olmusdur. Magnit qarisdiricida qarisdirilmagla aparilmis tacriibada miiayyan
zaman fasilalarinds mahlulun qatihg1 spektrofotometrik metodla tayin
olunmus va sorbsiya tutumu hesablanmisdir. Naticalar sakilda verilmisdir.
Goriindiiyii kimi ilk 10 deqige arzinda sorbsiya siiratle gedir. ilkin boyaq
maddasinin taxminan 85 %-i bu zaman sorbsiya olunur. Sonra iss siirat azalir
va tarazliq 3 saat arzinda yaranir.

UCCJEJAOBAHUE MPOIIECCA PA/IMKAJIbLHOW COMOJIMMEPHU3AIIUU
CTUPOJIA C 3,5-IUMETHUOIIUPA30JI0M

Paxuisa I'yceitHoBa, lllaprus 'aceimoBa, U6parum Mame 0B
BakuHckuli F'ocydapcmeeHHblil YHugepcumem
r.huseynova3@mail.ru

JBOoliHble W TPOHHBIE COMOJIMMEPHI CTHUPOJIA, A-METHUJICTUPOJA U AP.
aJIKEHUJIapOMaTH4YeCKHX MOHOMEPOB C Pa3/IMYHbIMU HEHACBIIEHHbIMHU a30T-
CoJlepKaLUMU COeIUHEHUSIMU HAX0/IT pa3HooOpa3Hble npuMeHeHue [1]. B
nocje/jHUe roJbl pacliUPUIUCh UCCIeJ0BAaHUSA 110 CUHTE3y HOBBIX MOJIMMep-
HBbIX MaTepHaJIoB, COJiepalllUX B LeNAX a30Tcojepralliue reTepPOLHUKIIbI, B
YaCTHOCTH 3BEHbsI BUHUJNUPa30J0B [2-3]. B Te3ucax AokJaja NpUBOAATCA
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pe3yJbTaThl HAIMX UCCAeJ0BAaHUM 10 CUHTE3y COMOJMMepPOB CTHUpoJa ¢ 3,5-
JUMETUJIBUHHUJINUPA30JIOM U U3YUYEeHUI0 X GUNKO-XUMHYECKUX CBOMCTB (B
3aBUCUMOCTH OT YCJOBUM UX NojaydeHud ). ComosmMeprsanus NpUBOIUJIACH B
6s0ke npu Temnepartypax 120 u 140°C B mpuUCyTCTBUU HWHULMATOpPA JIUT-
pet.6yTuanepokcuga (0,2-0,5% Ha cMech) B TeueHue 2, 5, 10, 15 u 20 yac.
CooTHoumieHMe MOHOMEpPOB 2:1 MoJib. BbLJIO yCTaHOBJIEHO, YTO MaKCUMaJb-
HbIM BbIXO/l CONOJUMEpPOB cocTaBiisieT 90-92% npu Temnepatype 140°C, ko-
audectBe nnunuaropa 0,5% u Bpemenu 10 yac. [Ipeanosaraemasi CTpyKTypa

conoJsinMepa JOKa3dHa JdHHBIMHA HK-CHeKTpOCKOHI/II/I
“~— CH— CH,—CH— CH,—«~

/‘\_j\ CHj
i

N3ydeHre PU3UKO-XUMHUYECKUX CBOWCTB KOHEYHBIX COEJJUHEHUH B 3a-
BUCHUMOCTH OT YCJIOBUHU UX MOJIyYeHHUs N0Ka3aso0, UYTO 60Jjiee BEICOKOMOJIEKY-
JisipHble conoauMepbl (Nupus 0,50-55, Tpasm. 170-1750C) o6pasyroTcs npu TeM-
nepatype 120°C u kosunyectBe nHunuatopa 0,2% (Ha cMecb B3ATbIX MOHO-
MepoB) U BpeMeHH 15 yac. HccnenoBanue MoJieKyJISpHO-MAacCOBOTO pacipe-
JleJIeHUs] 3BEHbEB CTHUpOJA U 3,5-7MMeTUJIBUHUJINUPA30Ja CUHTEe3UpPOBaH-
HbIX JIBOHHBIX COMOJIMMEPOB MOKa3aJ0 MPEeUMYylLIeCTBEHHOEe 4Yepe/loBaHHe
CTHUPOJIbHBIX 3BEHbEB 110 CPABHEHUIO C AUMeTHJI3aMelleHHbBIMA BUHUINHUPA-
30JIBHBIMH. JTH COIOJIMMEPBI, KaK NMOKa3aJu pe3yabTaThl NpeJBapUTeSbHBIX
uccae0BaHUM, MOXKHO MOAMPUIMPOBAaTh HAHOYACTULLAMU METaJIJIOB WJIH UX
OKCH/IOB Y UCIOJIb30BaTh B KAYeCTBe COPOEHTOR /ISl YJIaBJUBAHUS TSXKEbIX

MeTaJIJIOB U PaJJMOHYKIUJ0B U3 BOJAHBIX CUCTEM.
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HYDROCONVERSION OF TOLUENE ON COMPOSITE
SYSTEMS M/H-ZEOLITE-SO4%-/ZRO-

Safa Abasov, Suraya Agaeva, Malahat Mamedova,
Yegana Isaeva, Aytan Iskenderova, Arzu Imanova
Y.H. Mammadaliyev Institute of Petrochemical Processes of Ministry
of Science and Education of Azerbaijan
memmedova-melahet@mail.ru

As is known, Ce-Cg aromatic hydrocarbon (benzene, toluene, xylene)
fractions are commonly produced in refineries in catalytic cracking, naphtha
reforming and thermal cracking of petroleum fractions. Unlike benzene, tolu-
ene is of limited use. On the other hand, in oil refineries, the hydrotreatment of
motor fuel, including dearomatization, is a large-scale process that is constant-
ly intensified due to environmental restrictions. In addition, the process of
hydrogenation of aromatic hydrocarbons is of interest for the production of jet
fuels. In recent years, the selective hydrogenation of aromatic compounds has
attracted significant attention of researchers, due to the high commercial val-
ue of the resulting products. The hydrogenation processes, in particular tolu-
ene, are carried out at high pressures and are accompanied not only by the
saturation of the aromatic ring with hydrogen, but also by the splitting of the
resulting cyclanes. The issue of obtaining valuable, high-octane additives to
gasoline, such as naphthenic hydrocarbons (methylcyclopentane-MCP,
methylcyclohexane-MCH and cyclo-peantane -CP), is topical.

The aim of this work is to study the hydrogenation of toluene at atmospher-
ic pressure on composite catalytic systems in order to obtain high-octane naph-
thenic hydrocarbon components of gasoline - methylcyclopentane, methylcyclo-
hexane and cyclopentane.The objects of study were composite catalytic (CC) sys-
tems, the components of which are sulfated zirconia (S04%(2.0%)-Zr0O) and de-
cationized zeolite HZSM-5 or its modified with cobalt or nickel form: catalyst
0.4%Co/HZSM-5/504%(2.0%)-ZrO; and  0.4%Ni/HZSM-5/S04%(2.0%)-ZrO,
respectivly. The conver-sion of toluene was studied on a flow type laboratory
catalytic setup equipped with a quartz reactor. The volume of the catalyst loaded
into the reactor was varied within 1-5 cm3. Before the experiment, the CC system
was reduced with hydrogen at 380°C (2 h), and the cobalt-containing sample was
also treated at 500°C. The results of the conducted studies are shown in tables
1and 2.
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Table 1. Conversion of toluene on 0.4%Co/HZSM-5/S04%(2.0%)-ZrO;
catalyst. T=180°C; H,/CsHg=7, WHSV=2 h-1.

T, min Conversion of C7Hg, % Distribution of reaction products, % wt
Cs MCP CH MCH
15 69.2 6.3 35.6 8.2 19.1
30 69.2 5.4 30.6 7.1 16.1
45 68.7 3.0 17.5 3.9 44.5
60 68.2 1.8 17.5 0.9 48.0

Table 2. Conversion of toluene on 0.4%Ni/HZSM-5/504%(2.0%)-ZrO-.
T=180°C; Hy/C;Hg=7, WHSV=2 h-1.

T,min. Conversion of C7Hs, % Distribution of reaction products, % wt

Cs MCP CH MCH
15 80.8 8.3 10.0 3.8 58.7
30 80.7 5.2 15.9 3.8 55.8
45 79.1 4.3 19.5 - 55.3
60 78.5 53 22.8 - 50.4

As can be seen from the tables, the developed catalysts have a high hydro-
genating ability with respect to toluene at low hydrogen pressures: toluene
hydroconversion is 69.2% and 80.2%, respectively. As a result, valuable high-
octane components of gasoline - methyl-cyclopentane (35.6-10.0%); methyl-
cyclohexane (19.1-58.7%) and cyclohexane (8.2-3.8%) were obtained on
0.4%Co/HZSM-5/S04%(2.0%)-ZrO, and 0.4% Ni/HZSM-5/S04% (2.0%)-ZrO;
catalysts, respectively.

PIROLIZIiN C, -FRAKSiYASI 9SASINDA TURBIN YAGINA
ANTIOKSIDANTLARIN ALINMASI

Elmira Mommadova?, Cingiz Rasulov, Foxraddin Moammadov
Azarbaycan Dévlat Neft va Sanaye Universitetil
AR ETN Neft- Kimya Proseslari Institutu?
elmirammmdova809@gmail.com

Son vaxtlar adabiyyat manbalarinda alkifenollarin va onlarin miixtalif
fragmentli téromalaribin alinmasina ve istifads sahslarina aid elmi-tadqigat-
lara tez-tez rast galinir [1,2].

Tagdim olunan isds asag1 oktanli benzinlarin pirolizi prosesinds alinan
C4 fraksiyasinin divinilsizlasdirilmis (BiF) va divinil ilo zengin (BDF) fraksiya-
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larinin dimerlasma va tsiklodimerlasma reaksiyalarina calb olunaraq miivafiq
olaraq, BIF - nin dimer mahsullarinin Cg-C12 va 4- viniltsikloheksenin (VTSH)
alinmasindan bahs edilir. Cg-C12 [I] ve VTSH - nin [II] fenol ilo KH-30 kataliza-
torunun istirakinda alinib fiziki- kimyavi xassalari tayin olunmusdur. [I]: Tqayn.
140-160° C (10 mm c. st.) ; n3° —1.4450; p4°- 1.1520; m.k.- 280; [II]: Tqayn.
147-148°C (5mm c. st); n3°-1.5445; p#°- 1.0040; m.k. - 202.

Para-alkilfenollarin toluol istirakinda ti¢ xlorlu fosforla fosfitlosmo reak-
siyalar1 hayata kecirilmisdir. Fosfitlosma reaksiyasinda alinan hidrogen xloridi
prosesdan kanarlasdirmagq tgiin reaksiya kolbasina fasilasiz azot verilir. Ayri-
lan hidrogen xlorid NaOH sulu mahlulundan buraxilmaqla tutulur. Alinmis
mohsullar rektifikasiya olunduqdan sonra fiziki- kimyovi xassalari tayin olun-
musdur. [III] empirik formulu - C4;H3903P; qaynama temperaturu 315-330°C
(5 mm cst.) - n%® —1.5830; ps°- 0.0855, mk. 628; [IV] empirik formulu-
Ca2Hs103P, gaynama temperaturu -321- 324°C ( 5 mm. c. st.) n3°- 1.5715, p° -
1.0782, m.k. - 634.

Ug- [para - (alkil) - fenil] - fosfitlor T- 46 markal turbin yaginda antioksi-
dant kimi sinagdan ¢ixarilmigdir. Siaglar DUST 11063-77-a uygun, 200°C
temperaturda, 10 saat miiddatinde yagin oksidlagsma-sinden sonra onda
amala galan ¢okiintliniin miqdarn va o6zlililylin dayi-smasi ila dayarlandiril-
misdir. Antioksidantlar turbin yagina 0.5% miqdarinda slave olunmusdur.
Sinaglar naticasinde miiayyan olun-musdur ki, taqdim olunmus [III] va [IV]
maddoalari sanayeds bu magsad ligiin istifadsa olunan antioksidantlar ile miiqa-
yisada oksidlasmadan son-ra ciizi (0.13- 0.15% ) c¢okiintii verir, ozlililik
artimi 3.5- 3.8% taskil edir.
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MAZUTUN HiDROKREKINQ PROSESINDAON ALINAN KOKSLASMIS
KATALIZATOR HiSSOCIKLORININ TODQIQi

Aiso Hasanova?, Giilboniz Muxtarova?
EIm va Tahsil Nazirliyi Bioresurslar Institutu (Ganca)!
EIm va Tahsil Nazirliyi Y.Mammadaliyev adina Neft Kimya Proseslari Institutu?
ayshe_hesenova@rambler.ru

Neft-kimya sonayesinin asas xammali olan neftin miixtalif névlarinin
emala daxil edilmasi naticaesinda neft emali proseslarinin daha da samaralilas-
dirilmasi va inkisafi agir neft qaliglarinin ehtiyatlarindan rasional istifada
edilmasini talab edir. Agir neft qaliglarinin katalitik emalinin texnologiyalari
miiasir neft emali sanayesinda asas rol oynayir. Hal-hazirda hidrokrekingin,
katalitik krekinqin, kokslasmanin ardicil islonmasi ii¢iin neft qaliglarinin hid-
rohazirlanmasinin miixtalif modifikasiya proseslari genis yayilmisdir [1].

Baki neftlorindon alinan mazuta tobii alimosilikat katalizatorlar1 (Azarbay-
canin Imisli rayonu orazisinden gétiiriilmiis Az-4 (serti olaraq Az-4 ad-
landirilmisdir) ve Tirkiyadan gatirilmis yiiksakdispersli nanostrukturlu halloizit
tabii seolitlarindan istifads edilmisdir) ve modifikasiyalar1 suspenziya saklinda
olava olunaraq Almaniya istehsali olan AMTECH firmasinin, miasir program
tominatli, tamamile avtomatlasdirilmis, axar tipli, onlayin idars edila bilon “Agir
neft qaliglarinin hidrokrekingi” (SPR-1) qurgusunda (temperatur 400-450°C,
tozyiq 0.5-4.0 MPa, katalizatorun miqdar1 2.5 % olmagla) hidrokreking prosesi
aparilmisdir. Prosesden alinan hidrogenizat filtr kagiz1 vasitasils filtlanir. Filtrds
galan bark galiq hissa benzolla yuyulur, qurudulur, ¢akilir va koksun ¢iximi tayin
olunur (katalizator+koks). Alinan koks quruduldugdan sonra Mufel sobasinda
yandirilir va koksun ¢akisinin dayismasi qravimetrik tisulla analiz edilir. Mazutun
hidrokreking prosesindan alinan kokslagmis katalizator hissaciklari quruduldug-
dan sonra katalizatorun migdarindan, prosesin temperaturundan va katalizatoru-
nun novindan asili olaraq miasir fiziki-kimyavi metodlarla-isigin dinamik
sopilma spektroskopiyasi, termoqravimetrik (TQA/DTA) analiz tisullari il tedqiq
edilmisdir [1]. Mazutun hidrokrekinginda istifads edilan tabii seolit vo Mo, Ni me-
tallar1 ilo modifikasiya edimis katalizatorlarinin prosesdan avval va sonra hisse-
ciklarinin 6lciilari, hissaciklarin 6l¢liys gora sistemda paylanmasi Horiba LB 550
analizatorunda isigin dinamik sapilma spektroskopiyasi metodu vasitasila tayin
edilmisdir. Modifikasiya edilmis Az-4, halloizit katalizatorunun hissaciklarinin or-
ta oOlclisii prosesdan avval 57.2-387 nm intervalinda dayisan nanostruktur-
lagdirilmis sistemlardan ibarat oldugu halda, prosesdon sonra 194.5-1060 nm-
dir. Reaksiyanin gedisinda hissaciklarin 6l¢iilarinin deyismasi reaksiya miihitinin
katalizatora tasiri naticesinda bas verir. Bu da hidrokreking prosesi naticasinda
koksun amsalagalmasi ila bagh olaraq katalizator hissaciklarinin sathinin koksla
ortiilmasi ilo izah olunur. Basqa sozls, koks katalizator hissaciklorinin sathina
cokiir.
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Kecid metallarla modifikasiya olunmus Az-4 va halloizit katalizatorunun is-
tiraki ilo mazutun hidrokreking prosesindon alinan kokslasmis katalizator hissa-
ciklorinin NETZSCH STA 449F3 derivatoqrafinda aparilmis TQA/DTA analizlari-
nin naticalari gostarir ki, seolit tarkibli katalizatorlar termiki sabitdir. Termoqra-
vimetrik (TQA/DTA) analiz lisullari ilo koksamalagalmays katalizatorun, tempe-
raturun va tazyiqin tesiri Oyrenilmisdir. Miiayyan edilmisdir ki, temperatur
400°C-dan 430°C-ya gadar yliksaldikda (1.0 MPa) hidrokreking prosesindan ali-
nan koksun miqdari artir, tezyiqin 0.5 MPa-dan 4.0 MPa-ya gadar artmasi zamani
isa koksamalagalma azalir. Kegid metallari ilo modifikasiya edilmis tabii aliimosi-
likat katalizatorunun istiraki ils aparilan hidrokreking pro-se-sin-da amala galon
koksun miqdar1 modifikasiyasiz katalizatorla aparilanla miigayisads azalir. Belos-
likls, aparilan tadqgiqat naticasinda qaliq neft xammalinin termiki konversiya pro-
seslarinds, distillat fraksiyalarinin va ya koksun daha boylik miqdarlarda isteh-
saliin taskil edilmasinin ve miixtalif xassalore malik koks niimunsalarinin alin-
masl ui¢lin prosesin parametrlarinin nisbatinin genis ¢arcivads tonzimlanmasinin
mimkinliiyii géstarilmisdir.
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PARA-TSIKLOHEKSILFENOLUN MANNiX 9SASLARININ ALINMASI
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Alkilfenollarin aminometillasmis téremalari neft kimyasinin an genis
tadqiq olunmus vo eyni zamanda an prespektivli sahalarinden biri sayilir.
Alkilfenollarin Mannix asaslar1 hayatimizin els bir sahasi yoxdur ki, orada isti-
fade olunmasinlar. Bu birlosmalar asasen alifatik siras1 karbohidrogenlar
asasinda alinirlar va bunlarin da an ciddi nogsani termostabil olmamalaridir.
Bu baximdan, tsikloalkilfenollar ssasinda alinmis kimyavi maddalar yiiksak
temperatura davamhdirlar, poliolefinlards va yaglarda yaxs1 hall olurlar va bu
sababdan da onlarin digar fiziki-kimyavi xassalari gaastbaxsdir [1-2].

Tagdim olunan is para-(tsikloheksil)-fenolun formaldehid, piperidinla
va morfolinla aminometillasma reaksiyalarinin aparilmasi naticasinda
Mannix asaslarinin alinmasina hasr olunmusdur.
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Aminometillosmis para-(tsikloheksil)-fenollarin alinmasi iki marhalada
hayata kecirilmisdir. llkin morhalada fenolun tsikloheksenla KU-23
katalizatorunun istirakinda tsikloalkillosma reaksiyalar1 tadqiq edilmisdir.
Fenolun tsikloheksenla Kkatalitik tsikloalkillosma reaksiyasi fasilali qurguda
hayata kecirilmisdir.

Fasilali qurguda maqgsadli mahsullarin ¢iximina va segiciliyina
temperaturun, vaxtin, ilkin komponentlarin mol nisbatlarinin va katalizatorun
miqdarinnin tasiri 6yranilmisdir.

Aparilmis tadqiqatlar naticesinde miiayyan edilmisdir ki, fenolun
tsikloheksenla tsikloalkillosma reaksiyalarinin optimal saraitinds maqsadli
mahsulun - para-(tsikloheksil)-fenolun ¢iximi goétiirtilan fenola géra 76.7%,
seciciliyi isa maqgsadli mahsula gors 92.3% taskil edir.

Novbati marhalada para-(tsikloheksil)-fenolun formaldehid, morfolinla
va piperidinla aminometillosma reaksiyalari hayata kecirilorak 2-
morfolinometil-4(tsikloheksil)-fenol (1) va 2-piperidinometil-4-(tsikloheksil)-
fenol (2) sintez olunmusdur.

Aminometillosma reaksiyalar1 halledici istirakinda, 80°C temperaturda
v 2 saat miiddatinda aparimisdir. Naticads 82.3-85.6% c¢iximla Mannix
asaslar1 alinmisdir.

9dabiyyat

1. Ch.K. Rasulov, A.H. Azizov, R.Z. Bagirzade, Selective catalytic alkylation and cyclo-
alkylation of phenol with alkyl- and alkenylcyclohexenes, Process of petrochemis-
try and oil refining, 2017, 4, 341-350.

2. Y.K. Pacysnos, P.3. Barupsaze, C.M. Ackep3aze, C.d. Axmen6ekoBa, OnTUMHU3aL KA
npoliecca LIUKJI0aJKUJIMPOBaHUsl ¢peHoJla C IUKJIOTeKCeHOM B IPUCYTCTBUU KaTa-
ausatopa KY-23 Ha HenpepbIBHO-JeHCTBYMOILEeN ycTaHOBKe, Asepbal/IkaHCKOe
HedTsAHOE X0351¥cTBO, 2017, 4, 48-52.

21


http://ek.anl.az/lib/item?id=chamo:507061&theme=e-kataloq
http://ek.anl.az/lib/item?id=chamo:507061&theme=e-kataloq

FOZA COTINLIKLI TSIKLiK BIRLOSMOLOIRIN
KOMPLEKSLORININ SINTEZi VO BiOSID XASSOSININ TODQIQI
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Faza ¢atinlikli tsiklik karbon tursularinin hidrazonlari ve onlarin metal-
larla komplekslari sis aleyhina [1, 2], mikrob aleyhina [3], malyariyaya qarsi
va varam oaleyhino dormanlar kimi bioloji v fizioloji aktivliys malikdirler. Bu
birlasmalare maraq ham da polimerlarin stabilizatorlar1 va plastifikatorlar,
antioksidantlar, analitik reagentlar va s. kimi istifads oluna bilmasi ila alagali
olaraq xeyli artmisdir.

Faza g¢otinlikli tsiklik enaminonlarin komplekslari [4, 5], N,N-ditsiklo-
heksilamin-2-hidroksi-5-metiloksibenzaldehid-hidrazon Siff asasinin Co(II),
Ni(II), Fe(Il), Zn(II) metal ionlar1 ila ekvimolyar metanol mahlullarinin reaksi-
yasl1 naticasindo aldo edilmisdir. Sintez olunmus komplekslar infraqirmizi vo
ultrabandvsayi spektroskopiyasi ila xarakterize olunmusdur.

Disk diffuziya tisulu ila birlasmalarin mikroorqanizmlara qarsi aktivliyi Esc-
herichia coli va Staphylococcus aureus bakteriyalari vasitasils sinaq testlar aparila-
raq giymatlandirilmisdir. Ligand bakteriyalara garsi az aktiv olmasina baxmaya-
raq, Zn(Il) ve Fe(ll) komplekslori olan disklords har iki bakteriyaya garsi
ahamiyystli daracada (++) mahv etma zonasi askarlanmisdir. Bu da Zn(II) ve
Fe(II) komplekslarinin yiiksak bakterisid potensialinin oldugunu géstarmisdir.

Digar kecid metal komplekslari isa mis ve damir komplekslarindan
forqli olaraq bir gadar asag1 (+) antiseptik xarakter dasimisdir. N,N-ditsiklo-
heksilamin hidrazonu asasinda ilk 6nca 2-hidroksi-5-metiloksibenzaldehid va-
sitasilo Siff asas1 sintez edilmisdir. Daha sonra iss Zn(II) ve Fe(II) metal
ionlarinin ligandla kompleksamalagalma reaksiyasi naticasinds yeni supra-
molekulyar quruluslu kompleks birlasmalar sintez olunmusdur ve sxem 1-da
0z aksini tapmisdir:

Sxem 1. Zn(II) metal kompleksinin sintezina kimi olan marhalalar
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UMUMMILLI LIDER HEYDOR OLIYEVIN NEFT EMALI SONAYESINDO
9TRAF MUHITIN QORUNMASINDA ROLU
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Umumilli lider Heydar 9liyev Azarbaycan Respublikasinin neft sanayesi-
nin inkisaf etdirilmasina dair neft stratageriyasi islonib hazirlamisdir.

1970-ci illarin avvallarinde Ulu 6ndar Heydar 9liyev tarafindan neft
sanayesinin inkisafinda neft emalinin asas1 qopyulmusdur. Bela ki, 1975 - ci
ilds birbasa onun tasabbiisi ile indiki Yeni Baki NEZ-da, 1981 -ci ilds isa”Azar-
neftyag” NEZ-da neftin ilkin emali iizro ELQU-AVT-6 kompleksi istismara
verilmisdir. 1981-ci yaglarin hidrotamizlemasi qurgusu, 1984-cii ilde ABS-1n
“Petroak”sirkati, 1995-ci ilds isa Canubi Koreyanin “Laki injinirinq” sirkati
tarafindan 2 adad ELQU-AVT-2- neftin ilkin emali qurgular tikilmisdir.

Azarbaycan Respublikasi Dovlat miistaqilliyini alde etdikden sonra
«9srin miiqavilasi»nin imzalanmasi Azarbaycanda neft sanayesinin inkisafin-
da yeni bir tarixi saraitin yaranmasina gatirib ¢ixardi. 1994-cti ildan baslaya-
raq hayata kecirilon yeni neft strategiyasi Azarbaycanin beynalxalq iqtisadi
sistema inteqrasiyasinda ve oOlkaye xarici investisiyalarin gatirilmasinda
mithiim rol oynamisdir. Malum oldugu kimi, Azarbaycanin arazisi karbohidro-
gen ehtiyatlan ile zangindir. Xazar danizin Azarbaycan sektorunda yerlasan
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karbohidrogen yataqglarinin islanmasina dair diinyanin qabaqcil neft sirkatlari
ilo baglanmis «9srin miiqavilasi» muasir dovrda 6lkanin neft sanayesinin inki-
safina yeni tokan vermisdir.

Bildiyimiz kimi, neft emali sanayesinda istehsalin samarali islonmasina
tasir edan amillar- neft ve neft mahsullarinin saxlanilmasni, naql edilmasi,tex-
noloji proseslarde mdvcud olan itgilarin va elaca da atraf miihite atilan tul-
lantilarinin migdarinin azaldilmasindan ibaratdir.

Bels ki, neft va neft mahsullarinin itgilari 3 kateqoriyaya ayrilir: kamiy-
yat, keyfiyyot , komiyyat-keyfiyyat. Komiyyot itkilori - naqiliyyat vasitole-
rinden va tutumlardan buxarlanma, sizma, dasma, yarimg¢iq bosaltma natica-
sinda bas veran itgidir. Keyfiyyat itkilari - mahsullardan ytingiil fraksiyalarin
itkisi, onlarin bir-birina qarismasi, cirklonmasi, su ila qarismasi va ok-
sidlasmasi naticasinda amala galan.

Kamiyyat-keyfiyyat itkilari - neft voe neft mahsullarinin tutumlara doldu-
rulmasi, bosaldilmasi, saxlanilmasi dévriinds buxarlanmalarda bas veran it-
kilardir.

Neft emali sonayesinda atraf miihito yayilan tullantilarin monbslari
asagidakilardir:

-Tutum parklari, naqliyyat tutumlari, neftli sularin tamizlanma qurqu-
lar, tiistli borulari, atmosfer vakuum yaradan sistem, kompressorlar, fakel
tosorriifaty, istehsalat otaqglari vo geyri-miitosokkil tulantilar.

Hazirda Umummilli lider Heydar Bliyevin neft sanayesi iiciin hazirladig
sortlar yerina yetirilir, elaco da ekoloji vaziyyati yaxsilasdirmaq maqgsadila
texnoloji qurgularin ve avadanliglarin yenilanmasi diqqat markazinds sax-
lanilir. Bu giin farahls deyas bilarik ki, Azarbaycanin neft sanayesinin inkisafin-
da Umummilli lider Heydar ®liyevin rolu avaz edilmoazdir.

UMUMMILLI LIDER HEYDOR 9LIYEVIN NEFT STRATEGEYASI -
AZORBAYCANIN NEFT SONAYESINDO YENi SOHIFO

Xatira ismaylloval, Xasmurad ismayllzadaz, Sevda Qasimova
Y.H. Mammadaliyev adina Neft-Kimya Proseslari Institutu?
Azarbaycan Memarhq Ingaat Universiteti?
xatire19667@gmail.com

Miistaqil dovlatgiliyimizin memari, Ulu 6ndar Heydar 9liyevin siyasi
casaratinin, miidrik uzaq goéranliyinin naticasi olan yeni enerji strategiyasinin
tarixi ehamiyyati zaman kec¢dikce daha aydin goriiniir. Bels ki, Azarbaycanin
neft sonayesi daha yiiksak zirvalor foth edir. Umumilli lider Heydar Sliyev
torafinden 1970-ci illarden baslayaraq Azarbaycan Respublikasi {liglin neft
sanayesinin inkisaf etdirilmasina dair neft stratageriyasi islanib hazir-
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lanmigdir. O déviirds analoqu olmayan qazma qurgulari, danizds neft hasi-
latinda miihiim rol oynayan ixtisaslasmis gomilar Azarbaycana gatirilmasaydi,
bu giin Azarbaycanin malik oldugu "Istiglal”, “ Dads Qorqud”, “Lider” kini qur-
gular1 olmayacaqdi. Azarbaycanda hasil olunan neftin 65%-ni veran Giinasli
yatagl mahz hamin dévrda kasf edilmisdir.

Umummilli liderimiz Heydar 8liyevin uzaq goran siyasati naticasinde
Azarbaycanin neft emali sanayesinda istehsal olunan neft vo neft mahsullari
diinya standartlari saviyyasina cixdi.

1994 —cii ilin sentyabr ayinin 20-ds “ Giiliistan“ sarayinda Azarbaycan
Dovlat Neft Sirkati ilo diinyanin aparici sirketlori arasinda Xazer Danizinin
Azarbaycan sektorundaki “Azari-Gilinasli-Ciraq” yataglarinin zangin karbohid-
rogen ehtiyatlarinin kasfiyyati, istismati va pay boélgiisiine dair ¢ox tarafli
miigavilonin imzalanmasi Azarbaycanin neft sonayesi tarixinds yeni sahifo ac-
magqla yanasi, biitiinliikde miistaqil dovlatimizin iqtisadiyyatinin ve 6lkamizin
beynalxalq niifuzunun méhkamlandirilmasinda shamiyyatli rol oynamisdi. Bu
miiqavila XX asrda analoqu olmayan “Osrin miiqavilasi “ adlandirildi. Miiqa-
vile imzalandiqdan sonra Heydar 9liyev illarls iirayinda gazdirdiyi an tlvi ar-
zusunu dila gatirmisdir:

“Biz bu miiqavilani imzalamaqla Azarbaycan Respublikasi ilo diinyanin in-
kisaf etmis dovlatlari, onlarin an bdyiik sirkatlari arasinda slagalar yaradir, Azar-
baycan iqtisiyyatini diinya iqtisadiyyatina, azad bazar iqtisidiyyatina qosulmasi
liclin asas yaratdiq. Biz bu miigaviloni imzalamaqla diinyaya bir daha niimayis et-
diririk ki, miistaqil Azarbaycan Respublikas1 demokratik va hiiquqi dévlatdir”.

Hazirda bu strategiya Azarbaycanda neft emali sanayesinin inkisafinin
asas proqram sanadlarindan sayilmagqgla yanasi, 6lkamizin iqtisadi qlidratinin
mohkamlandirilmasini, Azarbaycanin hartarafli inkisafini  ve onun miasir
diinyanin iqtisadi makanina inteqrasiyasini tamin etmakdadir. Umummilli il-
der Heydar Oliyevin neft strategiyasi tokca iqtisadi kateqoriyalarla
miiayyanlasmir, eloca do onun tarixi shamiyysti Azarbaycanin beynslxalq
miinasibatlards rolunun giiclandirir. Mahz ulu 6ndar Heydar 9liyevin miidrik
siyasati va yliksak isgiizarliqi sayasinda Azarbaycan dovlati qisa vaxt arzinda
diinya 6lksalarinin diggat markazinda oldu.

Umummilli lider Heydar 8liyevin miisllifi oldugu neft strategiyasi hazirda
miistaqil dovlat kimi Azarbaycanin 6z milli sarvatinin sahibi olmasini ve XXI asrda
ylksak inkisaf etmis Azarbaycan dévlatinin yaranmasina teminat verir.

25
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Kimya sanayesinin asas xammal manbalari karbohidrogen toerkibli ya-
nar faydali qazintilardir. Son illar atraf miihitla bagli narahathiglarin artmasi
va yanar faydali qazinti manbslarinin miqdarinin tiikkanan olmasi barpa olu-
nan, asas da bitki mansali xammallara diggati artirmaqdadir. Bu giin bir ¢ox
birlasmalarin bitki mansali xammallardan slda edilmasi artiq sanayeda tatbiq
olunur. Bununla yanasi bitki mansali polimerlars, hamicinin bitki mangali po-
limer salavalarina digqgat durmadan artir. 9traf miihitin sintetik polimerlarla
cirklanmasi, bu polimerlarin tabiat tarafindan ¢atin hazm edilmasi, asas da bu
polimer kiitlalorinin mamulata c¢evrilmasi zaman1 emalinda istifade edilon
atraf miihit ve insan saglamligina zararli birlasmalarin bu polimer mamulat-
lar1 vasitasi ila yayilmasi ¢ox ciddi problemlardandir. Diinyada an ¢ox istehsal
edilan polimerlardan biri da polivinilxloriddir. Onun istehsal hacmi 2000-ci il
ticin 20 milyon ton, 2020-ci il liglin 40 milyon ton olmus va 2030-cu il {igiin
onun istehsal hacminin 60 milyon tonu kec¢acayi progqnozlasdirilir. Polivinilx-
lorid asasinda bir ¢ox mamulatlar istehsal edilir ki, bu istehsal prosesinda po-
livinilxlorida bir sira polimer alavalari daxil edilir. Bazan bu alavslarin miqg-
dar1 polimerin hacmina barabar olur. Polivinilxlorid asasinda mamulatlar is-
tehsal etmak liciin ona alava edilan baslica inqredientlar termostabilizator va
plastifikatorlardir. Bu giin polivinilxlorid emali sanayesinda an ¢ox istifada
edilan plastifikatorlar ftalat efirloridir (dioktilftalat, diizononil ftalat ve s.).
Termostabilizator olaraq ise an ¢ox qurgusun duzlar1 vo Ca/Zn karboksilatlari
istifada edilir. Plastifikatorlardan ftalat efirlari vo termostabilizatorlardan qur-
gusunun Uzvi va qeyri-iizvi duzlar1 atraf miihit ve insan saglamlig1 iligiin
zararlidirlar. Bu birlasmalarin tabii mansali xammallardan istifade olunaraq
avazedicilarinin tapilmasi ti¢lin bir sira elmi tadqiqat islari aparilmisdir.

Plastifikator kimi bir ¢ox bio-asasli birlagmalar, bitki yaglar1 asasinda,
kardanol, laktik tursusu, istifads edilmis qida yaglari, poliefirlor asasinda va
hiper saxalonmis plastifikatorlar va s. ciddi sekilda dyranilmisdir [1].

Termostabilizator olaraq bir sira bitki mansali xammallar asasinda
birleasmalar alinmis va onun polivinilxlorids termostabillasdirici tasiri dyranil-
misdir. 9n ¢ox bitki yaglarindan istifada etmakla alinmis metal iizvi birlasmalar
diggati calb edir. Bitki yaglarinin noviindan asili olaraq alinmis birlasmalarin
har biri miixtalif deraceds termostabillasdirici tasir gostorir. Bununla yanasi
olaraq iki birlagsmanin birlikds istifads edilmasi, onlarin ayri-ayriliqda istifada
edildiyi halla miigayisada daha yaxsi effekt verir. Bitki mansali xammallardan
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olda edilon termostabilizatorlara metal-lignin xelatlari, metal karboksilatlari,
epoksidlasdirilmis doymamis bitki yaglarini va s. misal géstarmak olar [2, 3].

Qlobal neft ehtiyyatlarinin azalmasi ve atraf miihitin ¢irklonmasi insan-
lar1 alternativler axtarmaga macbur etmisdir. Yuxarida s6ziigedan neft asash
birlesmalarin istifadasi bir sira inkisaf etmis 6lkaloarde mahdudlasdirilmis va
onlarin bio-mangsali xammallar asasinda alde edilan birlasmalarle avaz
edilmasi hayata kecirilmisdir. Bitki yaglarindan istifads edarak bir sira poli-
mer alavalarinin alinmasi da magsadauygun va prespektivli ola bilar.
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Semikarbazollar, tiosemikarbazollar va quanilhidrazollar asasinda sintez
edilan bir sira maddalar veram, bakteriya va virus aleyhina preparatlarin sin-
tezinda genis tatbiq edilir[1-2]. Semikarbazollarin aldehidlarls reaksihasindan
alinan hidrazin-karbamid va ya hidrazin-tiokarbamidlar, elaca da onlarin son-
raki ¢evrilma mahsullart mihiim preparatlar hesab olunur[3]. Sintez edilan
madda bir ne¢a aktiv reaksiya markazine malik oldugu iiciin sonraki cev-
rilmalari yliksak maraq kasb edir. Tadgiqatin sonraki marhalslarinda karboti-
oamid qrupunun tiazol halgasine ¢evrilmasi nazarda tutulur. 2-((1-Metil-1H-
pirrol-2-il)metilen)hidrazin-1-karbotioamid pirrol aldehidi ilo semitiokarba-
midin garsiligl tasirindan asagidaki sxem tizra sintez edilib.
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Reaksiya etanolda 2 saat miiddatinds qaynatma saraitinda aparilib. NTX
ilo reaksiyanin gedisine nazarat edilib. Reaksiya basa ¢atdiqdan sonra qarisiq
soyuducuda 30 daqiqa saxlanilib. Daha sonra filtrlanib, filrtat avvalca etanol
ilo sonra distilla suyu ila yuyulub. Alinan qara-banovsayi kristallar etanolda
tokrar kristallagdirilaraq qurudulub. Reaksiyanin praktiki ¢iximi 93 % olub.
Alinan maddanin qurulusu NMR spektroskopiya ila tasdiglanib.

1H NMR spektri (DMSO-dg, 8, ppm (J, Hz): 7.39 (2H, s, NHz); 11,14 (1H,
s, NH); 8.03 (1H, s, N=CH); 6,93 (1H, d, N-CH); 6.49 (1H, d, C=CH); 6.06 (1H, t,
N-CH=CH-); 3.79 (3H, s, N-CH3).

13C NMR spektri, §, ppm: 177.25 (C=S); 136.92 (N=CH); 128.66 (N-C);
127.23 (N-CH); 115.52 (C=CH-CH); 108.98 (CH=CH-CH); 37.97 (CH3).
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YENI DiHIDROPIRIiDIN TOROM®OSININ
MIKROORQANIZMLORD QARSI TIDQIQI
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Hiiseynova, ibrahim Mammadov
Baki Dévlat Universiteti
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Tibb ve dearman kimyasinda heterotsiklik birlosmalar miihiim shamiy-
yata malikdirlar. Bu sinif birlasmalar miixtslif xastaliklarin miialicasinda genis
istifada olunur. Sintetik, elaca da tabii analoqglar: olan heterotsiklik birlosma-
lardan biri da piridin téramsalaridir. Piridinlar tibbi, farmaseptik, materialsii-
nasliq va s. magsadlar li¢lin cox istifads olunur [1, 2].

Gostarilanlar nazara alinaraq, 4-bromasetofenonun malonodinitril, 3-
metoksibenzaldehid, eloaco ammonium asetat qarisiginin etil spirtinds 10-14
saat qaynadilaraq ¢oxkomponentli kondenslosmasindan 6-(4-bromfenil)-2-
imino-4-(3-metoksifenil)-1,2-dihidropiridin-3-karbonitril sintez olunmusdur.
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Sintez olunmus madda spirtden yenidan kristallasdirilmaqla tamizlan-
misdir. Coxkomponentli sintez naticasinda alinmis piridin téramasinin quru-

lusu NMR spektroskopiyasinin komayilo miisyyan edilmis, mikroorqa-
nizmlara garsi xassalari yoxlanilaraq miisbat naticalar alds olunmusdur.
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PA3PABOTKA TEXHOJIOTUH IIOJIYYEHHU A HOHHBIX
»KUJKOCTEH HA OCHOBE N-METHJIIIUPPOJIAOHA

I'onesb bagasoBa, ABTanana Taibi60B
HHcmumym Hegpmexumuueckux [Ipoyeccos
Gunel4ik@mail.ru

HoHHBIE )XUAKOCTH NPEACTABISIOT 6OJIBIION HHTEPEC B pa3HbIX chepax
XUMHUYECKON NPOMBIIIJIEHHOCTH, 0CO6GEHHO B 06/1aCTH OPraHM4ecKoro CUHTe-
3a. JTU COeJJMHEeHUs] MOTYT IUPOKO NPHUMEHSTBCS B KayeCTBe OpraHu4ecKux
pacTBoOpuUTeJIed U KaTaJlu3aTOPOB B XMMHUYeCKUX peakyudax [1]. [taBHOH oco-
GEHHOCTBI0O HOHHBIX KHUJKOCTEW SIBJSETCS MX CHOCOGHOCTH MHOTOKPAaTHO
NPUMEHATHCA B peaKLUSaX C MUHMMaJIbHOM NT0Teped KaTaJIUTHYeCKON aKTHUB-
HOCTH U BO3MOXXHOCTbIO [10JIy4aTh rOTOBbIE NPOAYKTHI C BHICOKUMHU BbIX0O/Jia-
MU. Takke JaHHble COeJMHEHUS CYUTAIOTCA 3KOHOMHUYECKH JOCTYIHBIMU U
BBIFOJHBIMH, @ C TOUKH 3PEHUS IKOJOTHYECKHX aCIeKTOB 6e30MacCHbIMHU.

O6besuHUB B cebe Jydllive CBOMCTBA TBepAbIX U MUHEPAJbHBIX KHUC-
JIOT, onpeJie/ieHHble HOHHbIE XUJKOCTH NPUMEHSIOTCA B XUMHUYeCKUX Ipo-
[eccax C LieJIbl0 3aMeHbl KJacCUYeCKUX MUHePaJbHbIX KUCJAOT - KaTaJau3aTo-
POB, TAKUX KaK COJIsTHAs ¥ cepHasi KucaoTa [2].

YuuTbiBasi TakHe YHUKaJbHble CBOWCTBA 3THUX «3eJIeHbIX PacTBOPH-
TeJleli» HAaMHU [IpOBeJieHbl NCC/1e[J0BaHUA AJ1A N0Jy4YeHUsI HOHHBIX KU KOCTeN
Ha oCHOBe N-MeTU/INHUPPOJINAOHA U Ipe/yIoKeHa TEXHOJIOT U UX NTOJIydeHusl.
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B paHHOW paboTe moJiydeHbl JBe HOHHble >XUAKOCTU: N-MeTHJI-
NUPPOJUAOHUM ruzpocyabdaT U N-MeTUANUPPOIUMJ0HUI NepxaopaT. B ka-
YeCTBe HCXOJHBIX IPOAYKTOB B3AThl N-MeTUINMPPONUJOH U KUCJIOTHI - Cep-
Has WiW xjopHas. [y nosydeHus N-MeTUINUPPOJIUAOHUN TUpocyabdaTa
ucnosb3oBaHa 98% KOHLEHTpUpOBaHHas cepHasg KuciaoTa, a Jiadg N-
METHJINHUPPOJUAOHUN nepxopaTa - 70% xJiopHasag KUCA0Ta.

[IpensioxkeHa U pa3paboTaHa TEXHOJOTHYECKAs CXxeMa MOJIyYeHHUs] HOH-
HBIX XUJKOCTeH Y NpuBeZieHa Ha cxeMe. PaspaboTaHHasi HaMU TeXHOJIOTUsI
NOJy4eHUs NOAXOAUT A N-MeTHUINUPPOJUAOHUH rujpocyiabdara U N-
MEeTUJINUPPOJIUIOHUN NepxaopaTa. TexHosorndyeckass cxemMma COCTOUT U3 pe-
akTopa P, KoTopblil OCHalllEH HENMPEPBIBHBIM NEPEMELIMBAHUEM; U3 EMKOCTHU
E-1, roe comepxutca 98% cepHasa kucaota uian 70% xopHad KUCJI0Ta; HACO-
ca H-1, c noMo1bi0 KOTOPOTO NepekayuBaeTcsa KUCA0Ta B peakTop P; us ém-
kocTu E-2, B KoTopoi HaxoauTcss N-MeTUINUPPOIUA0H; Hacoca H-2, nepeka-
yuBawero N-MeTUINUPPONIUA0H U3 éMKocTU E-2 B peakTop P, a Takxke us
éMkocTH E-3, Kyia cobupaeTcs nojydeHHasi HOHHas! XKUJKOCTb.

OcHOBHOM Npouecc NoJiydeHus UOHHBIX KUJKOCTEH NPOUCXOAUT B pe-
akTope P, Kyza A1 Hayasia IpY NOCTOHHOM NlepeMelllMBaHuU U3 éMKOCTH E-
2 c noMmowbio Hacoca H-2 morpyxaetcsa N-MeTuU/ANUpPpPOSIUAOH, Aajiee NPU
TeMmieparype 09C B peakTop P B Teuenue ogHoro yaca us émkocru E-2 Haco-
coM H-2 nponyckaetcs kucaoTta (H2S04 uin HC104). [Tocste 3arpy3ku KUCJI0ThI
TeMIepaTypa B peakTope NOJHUMaeTcA [0 KOMHAaTHON U IepeMelluBaHUe
npojoJnkaeTcsl 24 4aca. [losyyeHHasi roToBasi MOHHAsA XKUJKOCTb [IOCTyHaeT
13 peakTtopa P B éMkocTb E-3 /15 ounieHus.

CxeMa TeXHOJIOTUYECKOU YyCTAHOBKH JIJI4 I0JIy9eHHUS HOHHBIX XKUJKOCTEH Ha
ocHOBe N-MeTHUJINUpPPOIUJ0HA

[TonyyeHHble pa3paboTaHHOW HaMH TEXHOJIOTUEH HOHHBIE KUJKOCTH
N-MeTUNMUPPONUAOHUN TUAPOCYIbGAT U N-METUINUPPOJUIOHUNA MepPXJI0-
paT Jasiee GbLIM KMCIOJb30BaHbl B KaueCTBe «3eJIEHbIX» KaTaJU3aTOPOB B
peakiyuyu BUmKUHE /TN 1S IoJyYeHHUs1 TPOU3BOJHBIX 3,4-AUTHAPONHUPUMHU-
auH-2(1H)-oHoB.

30



JlutepaTtypa

1. AJ. Greer, ]. Jacquemin, C. Hardacre, Industrial applications of ionic liquids, Mole-
cules, 2020, 25, Ne 21, 5207-5238.

2. ]. Kadokawa, Ionic Liquids - New Aspects for the Future, London: intech Open,
2013,708.

YENI PiRIDIN TOROMOLORININ BAKTERIYA VO GOBOLOK
OLEYHINO XASSOLORININ TODQIQi
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Azot-, kiiklird-, oksigen saxlayan heterotsiklik birlasmalar boyiik tatbiq
shomiyyatine malik lizvi maddalar sinifina aiddir [1]. Bu tip birlesmalarin bir
novii doa piridin toromsalaridir. Piridinlar tibbds, derman kimyasinda, material-
slinasliqda va s. an ¢ox istifada olunan heterotsiklik birlagsmalardir [2].

Gostarilanlar nazars alinaraq asetofenonun (elaca do 4-bromasetofeno-
nun) malonodinitril, nitrobenzaldehid, elace ammonium asetat garisiginin etil
spirtinde 10-14 saat qaynadilaraq ¢oxkomponentli kondenslasmasindan 2-
amino-4-(4-nitrofenil)-6-fenilnikotinonitril ve 2-amino-6-(4-bromfenil)-4-(4-
nitrofenil)nikotinonitril sintez olunmusdur.

NO,

0 o]
R\®—<+ OZN@% e ON 4 CHICOON
H

R=H, NO,

Hy — ‘

R

Sintez olunmus maddslar spirtden yenidan kristallasdirilmaqla tomiz-
lanmisdir. Coxkomponentli sintez naticasinds alinmis piridin téremasinin qu-
rulusu NMR spektroskopiyasinin kémayile miiayyen edilmis, mikroorqa-
nizmlara garsi xassalari yoxlanilaraq miisbat naticalar alds olunmusdur.
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iMiDAZOL TOROMOSIi BIODIZELIN ALINMASINDA KATALIZATOR KiMi
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Hazirda diinya neft yanacaq ehtiyyatlarinin tiikonma tahliikasi vo ciddi
ekoloji problemlarls liz-lizradir. Ekoloji dayaniqliq, enerjiys artan talabat va
yanacaqglarin qithigi sababindan tadqiqatgilar diggatlarini son illards bioyana-
caglarin alinmasina yonaltmisdir. Bioyanacaqglar yanacaq sanayesinda daha az
emissiya, yaxsi yaglama, bioloji parcalanma, yiik-sak oktan-setan gostaricilari
va s. kimi lstiinliiklars malikdirlar, elaca do miuxtslif ekoloji problemlarin halli
liclin shamiyyat kasb edirlar [1, 2].

Gostarilanlar nazara alinaraq, benzilin benzaldehid ve ammonium ase-
tatla qarisiligh tasirinden odabiyyatda moalum olan 2,4,5-trifenilimidazol
birlasmasi, sonra isa onun sulfat téramasi sintez olunaraq biodizel alinmasin-
da katalizator kimi ilk dafs sinag1 hayata kecirilmisdir.
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ammonium
benzil benzaldehid

Iyirmi dérd saatliq reaksiya miiddatinds 2,4,5-trifenilimidazol sulfat ka-
talizatoru istirakinda giinabaxan yagindan 89% c¢iximla biodizel alinmisdir.
Sintez olunan biodizel asasinda yanacaq niimunalari hazirlanmis va istismar
xassalari ASTM metodlar ils xarakteriza edilmisdir.
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Neft yanacaq ehtiyyatlarinin tiilkanmas tahliikasi ve ciddi ekoloji prob-
lemlar, tadqgiqatgilarin diggatini alternativ yanacaqlarin alinmas istigamatina
da yonlandirmisdir. Biokiitle asasinda yanacaglarin istehsali giiniin aktual
masalalarindan biridir. Respublikamizda slverisli iglim saraitinin va zangin
tabii ehtiyyatlarin mévcudlugu bu sahada da tadqiqatlar aparmaga imkan ya-
radir. Daha az emissiya, yaxsi yaglama, bioloji parcalanma, yiiksak oktan-setan
gostaricilari va s. kimi parametrlar bioyanacaqlarin iistiin cahatlaridir [1, 2].

Gostarilanlar nazara alinaraq, galavi va turs katalizatorlar istirakinda
ucuz n-propanol asasinda biodizelin alinmasi hayata kecirilmisdir. Tadqiqatlar
zamani maraq doguran naticalar alda edilmisdir. Bela ki, katalizator kimi KOH
(yaxud NaOH) gotiiriildiikde metanol ve etanol asasinda biodizel amala galsa
da, n-propanol asasinda biodizel alinmamis, avazinda di- ve monooleogliserin
efirlarinin, elace da alkoqolyat qarisigindan ibarat 6ziili kiitle formalasmisdir.

n-Propanol asasinda biodizelin alinmasina turs katalizatorun (H2SO4)
tosiri do Oyranilmisdir. Tursunun gatihigindan asili olaraq biodizel va onun
dipropil efiri ila qarisiginin alinmasi miiayyan olunmusdur.

n-Propanol asasinda alds edilmis biodizelin ASTM standartlarina asasan
istismar xassalari tadqiq olunmusdur.

Katalizatordan asili olaraq biodizelin amala galma prosesina !H NMR
spektroskopiyasinin kdmayila nazarat edilmisdir.
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YENi DORIN EVTEKTIK HOLLEDICi NEFTIN OKSiGENLI
BIRLOSMOLORININ EKSTRAGENTI KiMi
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Bildiyimiz kimi miixtalif neft mahsullarinin istifadasi zamani atmosfers,
suya va torpaga coxlu zaharli maddalar buraxilir. Bu sebabdan yanacaqlarin
keyfiyyati miiasir diinya standartlari ile tanzimlanir. Xam neftin ve yanacagin
emal1 U¢lin istifade olunan hidrotomizloma prosesi bir ¢ox catismazliglara
gora muasir telablara cavab vera bilmir. Beloa ki, kiikiirdstlizlasma, azotsuzlas-
ma va aromatiksizlagsma hidrotamizlamanin asas proseslari olub yiliksak tem-
peraturda, tazyiqda va bahali metal katalizatorlarin istiraki il hayata kecirilir,
otraf miihito zararli maddalarin atilmasi bas verir. Gostarilonlari nazars ala-
raq, aromatik va heteroatomlu birlagsmalarin temizlanmasi li¢ciin daha effektiv
tisullar islanib hazirlanmaqdadir. Bunlardan biri da yiiksak regenerasiya qabi-
liyyatino malik vo daha ucuz olan doarin evtektik halledicilordan (DES) istifada
ideyasidir [1, 2].

Gostarilanlar nazars alinaragq, gliserin asasinda hazirlanmis yeni evtek-
tik halledicinin istirakinda neftin oksigenli birlagsmasi olan 1-naftolun, elacs da
miiqayise maqsadile neft-kimyavi sintez mahsulu kimi benzil spirtinin ekst-
raksiyasi hayata kegirilmisdir.

Ekstraksiyaya miixtalif faktorlarin tasiri 6yranilmis ve prosess nazarat
1H NMR spektroskopiyasinin komayils hayata kecirilmisdir.
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Yerin tokindan ¢ixan mineral xammal manbayinin bir novii olan neft-qaz
ehtiyyatlarinin azalmasi ve planetimizin bu giina olan ekoloji problemlari,
tahliikasiz yanacaq névlarinin islanib hazirlanmasini tslab edir. Son dévrlar
“Yasil kimya”nin prinsiplori asasinda biokiitladon yanacaglarin alinmasina da-
ha ¢ox diggat yetirilmoakdadir. Olkemizds zangin tabii ehtiyyatlarin ve slverisli
iglim saraitinin olmasi bioyanacaqlar sahasinda da tadqgiqatlar aparmaga im-
kan yaradir. Bildiyimiz kimi daha az emissiya, yaxsi yaglama, bioloji parcalan-
ma, yuksak oktan-setan gostericilari va s. kimi parametrlar bioyanacaqglarin
istlin cahatlaridir [1, 2].

Gostarilanlar nazars alinaraq, metanol-etanol qarisigl asasinda biodize-
lin alinmasi hayata kegirilmisdir. Spirtlarin qarisigindan alinmis biodizeldan
B10 yanacaq novii hazirlanaraq 6ziiniin, elaca da gliserin ketali va tsiklopenta-
non oksigenat asqarlar1 gatilmis névlarinin ASTM standartlar1 goéra istismar
xassalari yoxlanilmigdir.

Tadqiqgatlar klassik dizel va B100 yanacaglar1 ile miigayisads hazir-
lanmis B10 yanacaginin, elace do onun oksigenat asqarlar qatilmis ndvlarinin
daha tistiin istismar xassalarina malik olmasini géstarmisdir.

Yanacaq névlarinin va gliserin ketalinin tarkibina nazarat 'H NMR spek-
troskopiyasinin kémayila hayata kecirilmisdir.

9dabiyyat

1. LMamedov, S.Huseynova, 0.Javadova, N.Azimova, Pine oil and glycerol ketal as
components of B10 fuel blends, ind. Jour. of Chem. Tech., 2022, 29, 442-447.

2. T.Prakash, V.E.Geo, L.J.Martin, B.Nagalingam, Evaluation of pine oil blending to
improve the combustion of high viscous (castor oil) biofuel compared to castor
oil biodiesel in a CI engine, Heat Mass Trans,, 2019, 55, 1491-1501.

35


mailto:rufanequliyeva0@gmail.com

QLISERIN 9SASLI DEH ISTIRAKINDA
MODEL DIiZEL YANACAGININ AZOTSUZLASDIRILMASI
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Baki Dévlat Universiteti
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Sonayeda neft vo neft mahsullarinin heteroatomlu birlosmalordon azad
edilmasinda hidrotomizloma prosesinin alternativi kimi bir ¢ox proseslar
islonib hazirlanmigdir. Bunlarin i¢arisinda darin evtektik halledicilar (DES)
istirakinda maye-maye ekstraksiya prosesi 6z samarsliliyina gora diqqgati calb
edir. Bela ki, DES-lar asan sintez olundugundan iqtisadi cahatden ucuzdur.
Eyni zamanda DES istirakinda aparilan ekstraksiya prosesinda kiikiirdli,
azotlu va oksigenli birlagmalari fardi sakilda ayirmaq olur. Bundan basga DES-
i regenerasiya etmakla dafalarls istifadasini aparmaq miimkiindiir [1-3].

Gostorilonlor nazara alaraq, terafimizdon ammonium xlorid ve gliserin
asasinda yeni név DES sintez edilarak model yanacaqgdan piridin, xinolin kimi
azotlu birlasmalar ekstraksiya edilmakls ayrilmisdr. Malum olmusdur Ki,
maksimum effektiv tamizlonma piridin ti¢iin- 1 saat (100%), xinolin {i¢clin- 3
saat (50%), piridin/xinolin garisig1 ligclin ise- 1 saat (62%) olmusdur.

Ekstraksiya miiddatinin artirilmasinin ayrilmaya manfi tasiri etdiyi
miisahida olunmusdur.

DES istirakinda ayrilma prosesina Niive Magnit Rezonansi metodu ils
nazarat edilmisdir.
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4-HiDROKSIi-2-METILASETOFENON TOROMOLORININ MiKROOR-
QANIZMLORD QARSI TODQIQI
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Asetofenonlar va onlarin téremselari zarif Gizvi sintezds, tibbda, dorman
kimyasinda va s. mithiim birlesmalardir. Miixtalf funksional qruplar saxlayan
asetofenon toéramalari antimikrob, antibakterial, antigébalak, antixarcang, an-
tivaram, antivirus, antiiltihab, antihiperglisemik va s. kimi fizioloji-bioloji
xassalara malikdirlar [1, 2].

Gostarilonlar nazers alinaraq, 4-hidroksi-2-metilasetofenonun izatinla
(yaxud 2-hidroksi-5-brombenzaldehid, 2-alliloksibenzaldehid) kondenslasma-
sindan 3-hidroksi-3-(2-(4-hidroksi-2-metilfenil)-2-oksoetil indolin-2-on (1),
(E)-2-(E)-3-(5-brom-2-hidroksifenil)-1-(4-hidroksi-2-metilfenil-alliliden-hid-
razin-1-karbotioamid (2), (E)-3-(2-alliloksifenil)-1-(4-hidroksi-2-metilfenil
prop-2-en-1-on (3) sintez olunmusdur.

Qﬁf o HOQ ) -
N M
< |
/ N
O Ho C?/NH N\HiNHz Br e} . Q
1 2

Sintez olunmus maddsalar spirtden yenidan kristallasdirilmaqla tomiz-
lanmisdir. 9lda edilmis maddsalarin quruluslart NMR spektroskopiyasinin
komayils miiayyan edilmis, E.coli, K. pneumoniae, S. aureus, A.niger, C. albicans
kimi mikroorqanizmlara qarsi xassalari yoxlanilaraq miisbat naticalar alda
olunmusdur.
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PROPANOL-2 V3 BITKi YAGI 9SASINDA BiOYANACAGIN ALINMASI

Ofelya Cavadova, Giilban Mammadova,
Nargin Memmadova, ibrahim Mommadov
Baki Dévlat Universiteti
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Mixtalif tobiotli bioxammaldan istifadeya asaslanan alternativ enerji
moanbalarinin diinya enerji sanayesinda ahamiyyatli ve rolu get-geds armaq-
dadir. Enerji istehsalina diizglin yanasma bioyanacaqlarin galacokda tamamila
tiilkanmaz enerji manbayina ¢cevrilmasina sabab ola bilar.

Barpa olunan yanacaga kecidin sebabi asasan li¢ amills baghdir: ener-
jiye telabatin artmasi, tiikkenan ehtiyyat manbalarinin stabilliyinin qeyri-mii-
ayyanliyi, diinya iqlim fonunun va ekoloji saraitin ciddi pislasmasi. Neft,
kémiir va qaz madan yanacaqlarindan farqli olaraq, barpa olunan xammaldan,
o climladan biokiitladan istehsal olunan yanacagin istifadasi atmosfera zaharli
maddalarin atilmasinin garsisini alir. Biokiitlanin yanmasi zamani amala galan
karbon qazinin miqdar1 kamiyyatca yanacagin asasi olan bitkinin bdyiimasi
zamani uddugu karbon qazinin miqdarina tam uygun galir.

Bioyanacalarin miixtslif novlari var. Onlardan biri ds biodizeldir. Biodi-
zel demak olar ki, dizel yanacagina ideal alternativ olan yag tursularinin mo-
noalkil efirlaridir. Bu yanacaq avtomobillarda dizel yanacagi ila miixtalif
garisiglar saklinds istifada olunur (B2, B5, B10, B20 va s.).

Gostarilanlari nazare alaraq glinebaxan yaginin propanol-2 ils galavi vo
tursu istirakinda transefirlasmasi tadqiq edilmisdir. Dizel vo biodizel asasinda
B10 yanacaq qarisigl hazirlanaraq Amerika Test vo Materiallar1 Standartina
(ASTM) uygun olaraq istismar xassalari xarakteriza edilmisdir.
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PROPANOL-1 V3 BITKi YAGI 9SASINDA BiOYANACAGIN ALINMASI

Giilban Mammadova, Ofelya Cavadova,
Rasul Bagirov, ibrahim Mammadov
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Diinya enerji va yanacaglarin istehsalinda barpa olunan xammaldan isti-
fada edilmakla biotexnologiyaya asaslanan igtisadiyyat dovriine qadem qoy-
musdur. Enerji sektorunda biokiitladan istifads tiikenan neft, tabii qaz vo
koémiirs asaslanan ananavi enerji manbalarina olan talabati azaltmaga, istixa-
na qazlarinin va digar zaharli maddslarin emissiyalarini minimuma en-
dirmakls ekologi balansi qorumaga imkan verir. Bu baximdan enerji isteh-
lakinda bioyanacaqdan istifadays maragq artir.

Biodizel barpa olunan xammal ehtiyatlarindan istehsal edilan, ekololji
tamizlik ve istismar tahliikasizliyi ilo xarakteriza olunan alternativ yanacagin
an genis yayilmis novlarindan biridir.

ddabiyyat materiallarindan biodizelin miixtslif alinma tisullar1t malum-
dur. Kimysavi cahatdan biodizel bitki ve heyvan yaglar1 kimi barpa olunan
xammallardan slds edilon uzun zancirli yag tursularinin monoalkil efiridir.
Senayeda yagin va ya piyin katalizator istirakinda biratomlu spirtlarla transe-
firloasmasindan alde edilir. Transefirlosma prosesine reaksiya saraiti, o
climladan spirtin yaga nisbati, spirtin névi, katalizatorlarin tipi va miqgdaryi, re-
aksiya miiddati, temperatur, reagentlarin tamizliyi ciddi tasir gostarir.

Tarafimizdan glinabaxan yaginin propanol-1 ile NaOH, KOH va H,S0;, is-
tirakinda transefirlasma reaksiyasi tadqiq edilmisdir.

Glinabaxan yaginin n-propil spirti ils efirlasmasindan alinan biodizel va
dizel-biodizel qarisiginin (B10 yanacaq noviiniin) kinematik 6zliliik, xtisusi
¢oki, korroziyaya qarsi davamlilig, alisma ndqtesi, donma temperaturu va s.
kimi istismar gostaricilari ASTM standartlari ila xarakteriza olunmusdur.
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Diinya enerji va yanacaglarin istehsalinda barpa olunan xammaldan isti-
fads edilmakla biotexnologiyaya asaslanan iqtisadiyyat dovriina gadem qoy-
musdur. Enerji sektorunda biokiitlodan istifada tiikenan neft, tabii qaz vea
koémiirs asaslanan ananavi enerji manbalarina olan talabati azaltmaga, istixa-
na qazlarinin va digar zaharli maddsalarin emissiyalarini minimuma en-
dirmakla ekologi balansi qorumaga imkan verir. Bu baximdan enerji isteh-
lakinda bioyanacaqdan istifadays maraq artir.

Biodizel barpa olunan xammal ehtiyatlarindan istehsal edilen, ekololji
tamizlik ve istismar tahliikasizliyi il xarakteriza olunan alternativ yanacagin
an genis yayillmis noévlarindan biridir.

ddabiyyat materiallarindan biodizelin miixtslif alinma tisullar1 malum-
dur. Kimyavi cohatdan biodizel bitki ve heyvan yaglar1 kimi barpa olunan xa-
mmallardan slds edilan uzun zancirli yag tursularinin monoalkil efiridir. Sona-
yeda yagin va ya piyin katalizator istirakinda biratomlu spirtlarle transe-
firloasmasindoan alda edilir. Transefirlosma prosesine reaksiya saraiti, o
climladan spirtin yaga nisbati, spirtin névi, katalizatorlarin tipi ve miqdaryi, re-
aksiya miiddati, temperatur, reagentlarin tamizliyi ciddi tasir gostarir.

Toarafimizdan glinabaxan yaginin propanol-1 ile NaOH, KOH va H2S0;, is-
tirakinda transefirlosma reaksiyasi tadqiq edilmisdir.

Gilinabaxan yaginin n-propil spirti ils efirlasmasindan alinan biodizel va
dizel-biodizel garisiginin (B10 yanacaq noéviinlin) kinematik 6zliltk, xtsusi
¢oki, korroziyaya qarsi davamlilig, alisma noqtasi, donma temperaturu va s.
kimi istismar gostaricilari ASTM standartlar ile xarakteriza olunmusdur.
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OKSIGENAT OLAVO EDILMi$ YANACAQ QARISIQLARININ
ISTISMAR XASSOLORININ TODQIQi

Giilar Mommadzada, Rohman Hasratli, Nargiz 9zimova,
ibrahim Mammadov
Baki Déviat Universiteti
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Son illards toksik gqaz emissiyalarinin artmasi istixana effekti, istilosma,
ozon tabaqgasinin azalmasi, turs yagislarin yagmas va s. ila alagadar global ig-
lim, elaca da ekoloji dayisikliklara sabab olmusdur. Otraf miihitin kimyavi
cirklanmasinin an boyiik pay1 daxili yanma miiharriklarinin buraxdig1 qaz-
lardir. Enerji tohliikasizliyi ve atraf miihitle bagh narahatliglar barpa olunan
va dayaniqli yanacaq novlarinin axtarisina ehtiyac yaratmisdir.

9ddabiyyat arasdirmalar1 gostarir ki, son zamanlar biozel alternativ ya-
nacaq novi kimi genis istifads olunur. Biodizel miixtslif proseslar ve xammal-
lardan istifads etmakls istehsal oluna bilar. Hazirda adi dizel yanacagi ils bio-
dizel qarisiglarinin istifadasi genis tatbiq olunur [1, 2].

Toaqdim edilan isda dizel va B10 garisiginin istifadasi hagqinda malumat
verilmisdir. Biodizel sintezi Kkatalitik sistemlorin istiraki ilo adabiyyatda
malum olan tisulla hayata kecirilmisdir. Xammal kimi bitki yag istifads edil-
misdir. Hazirlanmis B10 qarisiginin ekspluatasiya xiisusiyyatlarini yaxsilasdir-
magq Uglin oksigenat alava olan 5% 2-fenil-1,3-dioksolan-5-ol istifads edilmis-
dir. Dizel, B10 yanacagqlari ve oksigenat alave edilmis niimunsalar ASTM stan-
dartlarina uygun olaraq yoxlanilmisdir.

9lda edilan naticalara asasan demak olar ki, oksigenat alave olun-mus
niimunalar ekoloji temiz yanacaq kimi ugurla istifads edils bilar.
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THREE-COMPONENT OXYGENATE AS ADDITIVE TO B-10 FUEL

Rahman Hasratli, Nargiz Azimova, ibrahim Mamedov
Baku State University
narqiz.azimova@rambler.ru

One important area for protecting the environment during the pro-
cessing of organic compounds is the development of resource- and energy-
saving technologies that produce minimal or no waste. The production and
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use of biofuels based on waste vegetable oils is a good alternative to fossil
fuels, especially petroleum and gas. Undoubtedly, the main focus is on reduc-
ing greenhouse gas emissions, which are one of the main causes of climate
change. However, using biofuels in their pure form is not practical due to vari-
ous reasons. As an alternative, the use of fuel blends of classic types of fuel
with biofuels is suggested. [1-2].

We were preparing a fuel mixture of diesel and B10 biodiesel. According
to literature data, adding biodiesel to traditional fuels somehow worsens their
operational characteristics. Oxygenate additives are used to solve this prob-
lem, which allows expanding fuel resources, often improving their quality and
reducing the toxicity of combustion products. In this study, a three-component
system was used as an  additive: 2-phenyl-1,3-dioxolan-5-
ol+cyclopentanone+pine oil.

Evaluation of research results for determining density, kinematic viscos-
ity at 20 and 40 degrees Celsius, temperatures, turbidity, freezing and flash
point, and changes in corrosion resistance on a copper plate were conducted
according to the ASTM standard. Comparison of the results shows that the use
of oxygenate additives significantly improved some indicators, in particular,
there was a significant decrease in flash point temperatures, freezing, and tur-
bidity points, as well as some reduction in kinematic viscosity, etc. Consider-
ing the above, the presented three-component oxygenate additive can be suc-
cessfully used in biofuels to improve their operational characteristics.
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AMINOMETILLOSMIS 2-HiDROKSI-5-TSIKLOALKIL-
-ASETOFENONLARIN ALINMASI VO XASSOLORI
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Zaur Agamaliyev, Cingiz Rasulov
ARETN akad. Y.H.Mammadaliyev adina Neft- Kimya Proseslari Institutu
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Tagdim olunan isda para-metiltsikloalkilfenollar, formaldehid vo anilin

asasinda aminometilloagsmis 2-hidroksi-5-tsikloalkil-asetofenonlarin alinmasi
va M-8 miiharrik yaginda antioksidant kimi sinaqlarindan bahs edilir.
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Taqdim etdiyimiz isin maqsadi para-metiltsikloalkilfenollar asasinda
struktur qurulusunda hidroksil, karbonil, azot, fenil, tsikloalkil qruplar1 saxla-
yan kimyavi birlagsmalarin alinmasi va xassalarinin tadqiq olunmasidir [1,2].
Bunun ti¢lin asagidaki tanliklar tizre 2-hidroksi-3(fenilaminometil)-5-tsikloal-
kilasetofenonlar iki variantda alinmisdir.

OH oH H
c
NH
+ CH,0 + H,N
oH M
R R

OH OH

9
C + CHY R
“SCH,
+ CHCOOH — 3
TH0
R R
Hj CHj; CHj;
R= : :

Birinci variantda para-metiltsikloalkilfenollarin formaldehid ve anilinla
aminometillosmasindan 2-hidroksi-5-tsikloalkil-benzilfenil-aminlor sintez
olunmus, sonra nano-6lciilii ZnCl; hopdurulmus y-Al,03 katalizatoru istirakin-
da sirka tursusu ils asillagsma reaksiyalarina calb olunaraq 2-hidroksi-3(fenila-
minometil)-5-tsikloalkilasetofenonlar alinmigdir. ikinci variantda para-metilt-
sikloalkilfenollarin nano-katalitik sistemda sirks tursusu ils asillasma mahsul-
lariin formaldehid vo anilinle aminometillasma reaksiyalar1 aparilaraq son
mahsullar alinmigdir.Aminometillasmis tsikloalkilasetofenonlarin fiziki-kim-
yavi xassalari tayin edilmis, spektroskopik tisullarla kimyavi quruluslari tayin
edilmisdir.

2-Hidroksi-3(fenilaminometil)-5-tsikloalkilasetofenonlar M-8 miiharrik
yaginda antioksidant kimi sinaqdan c¢ixarilmisdir. Miiayyan edilmisdir ki,
taqdim etdiyimiz aminometilloasmis asetofenonlar M-8 miiharrik yagina 0.5%
alava olunduqda 2000 C-da, 20 saat oksidleasmaden sonra 'OCT -11063-77-in
talablarina cavab veran o6zliiliikk artimina (10.93-13.53%) va ¢okiintiiys (0.37-
0.63%) malikdirlar.
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YENI GEMINI TiPLi SOTHI-AKTiV MADDOLORIN SINTEZI VO TODQIQI

Nigar Yaqubova Mammadova, Nizami Miirsalov,
Giilnars 9hmoadova, Xuraman Mommoadova
Azarbaycan Respublikasi EIm va Tahsil Nazirliyi
akademik Y.H.Mammadaliyev adina Neft-Kimya Proseslari Institutu
yaqubnigar13@gmail.com

Son illor gemini tipli sathi-aktiv maddslar (SAM) tadqiqatcilar
tarafindan daha ¢ox tadqiq olunur [1]. Bu onunla alaqadardir ki, gemini SAM-
lar 6ztlinds iki hidrofil va iki hidrofob qruplar saxlamaqla adi SAM-larla miiqa-
yisada bir sira iistiinliiklora malikdirlar [2]. Adi monomer SAM-lardan farqli
olaraq gemini SAM-lar daha yiiksak fiziki-kimyavi xiisusiyyatlara - yliksak
sathi aktivliya, asagi kritik mitsellaamalagalma qatiligina va Kraft ndqtasing,
yliksak hallolma qabiliyyatins, yaxsi namlandirms, yuyucu ve emulsiya amala
gotirma qabiliyyatine malikdirlar.

Tagdim olunmus isds oktilamin, 1,2-epoksipropan va dikarbon tursulari
istiraki ila yeni gemini tipli SAM-lar alinmisdir.

Birinci marhalads oktilaminin 1,2-epoksipropan il reaksiyas1 20-25°C-ds,
ekvimolyar nisbatds, 15-35 saat miiddatinde hayata Kkegirilmisdir. Reaksiya
mahsulundan reaksiyaya daxil olmamis 1,2-epoksipropani kenar etmak {i¢ciin son
qarisiq 45-50°C-da sabit kiitla alinana kimi buxarlandirilmisdir. Bu zaman reaksi-
yaya girmamis 1,2-epoksipropan reaksiya mahsulundan kanarlasir.

Sintez olunmus oktilizopropilolamin ag rangli, maye-kristal maddadir.
Suda gisman, etanol, aseton, heksan, kerosin, CCls va izopropanolda yaxs1 hall
olur. Amin adadi 190.2 mq HCl/q, stiasindirma amsali n,ZDO =1.4457-dir. Sintez
olunmus maddenin qurulusu iQ-spektroskopiya iisulu ilo identifikasiya edil-
misdir. Oktilizopro-pi-lolaminin iQ-spektrinda (sm1) 3331.7 v (OH), 3271.9 v
(NH), 2957.2, 2922.3 va 2852.6 v (CH), 1458.5, 1372.6 va 1333.9 6 (CH),
1292.9,1133.6 vo 1118.3 § (CH)x udulma zolaglari var.

Ikinci marhalada oktilizopropilolaminin dikarbon (turseng, kehraba,
adipin, sebasin) tursulan ile qarsiligh tasirinden gemini tipli SAM-lar alin-
misdir. Sintez edilmis gemini tipli SAM-lar1 asagidaki kimi tesvir etmak olar:

+ - -+
Cus—rIszooc—:l—coo rlqu—csH17
i T

H;C—CH—OH HO—CH—CH,

—— =—{CHys n=0,2,4,8.

Son moahsullar [Q-spektroskopiya iisulu ile tosdiq edilmis, fiziki-kimyavi
gostaricilari toyin edilmigdir. Gemini tipli SAM-larin 1Q-spektrlorinde COOH
grupu tliclin xarakterik udulma zolaqlar1 1700 sm--ds praktiki yox olaraq,
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asimmetrik vo simmetrik udulma zolaglar1 COO- qrupu liciin 1560-1580 voa
1370-1420 sm-1-da goriiniir.

Alinmis mahsullarin suda mahlullarinin tenziometrik metodla hava ils
sarhadda sathi garilmalari dlciilmiis ve miayyan edilmisdir ki, alinmis SAM-
larin qatilig1 artdigca onlarin hava ils sarhadda sathi garilmalarinin qiymatlari
azalir. Oktilizopropilolamin va kahraba tursusu asasinda alinmis gemini SAM-
mn 0.001-0.1% intervalinda 6l¢lilmiis sathi garilmasi 52.3-32.1 mN/m diapazo-
nunda dayisir. Miiayyan bir qatiligdan sonra stabillasma miisahida olunur.
Stabillassmanin baslandig1 gatiliq misellaamalagalmanin kritik gatilifina bara-
bardir.

Konduktometrik metodla gemini tipli SAM-larin xtisusi elektrik kegirici-
liyi tayin edilmisdir. SAM-in qatilig1 artdiqca xtsusi elektrik keciriciliyi xatti
olaraq artir. Bela Ki, oktilizopropilolamin ve kahraba tursusu asasinda alinmis
gemini SAM-in mahlulda qatihig1 artdiqca xtsusi elektrik keciriciliyi de artir,
mkS/sm: 0.0125% - 32.2; 0.025% - 60.1; 0.05% - 124.2; 0.1% - 232.8. Gorlin-
diyili kimi bu qiymatlar distilla suyu ila miiqayisada (3-5 mkS/sm) xeyli ytik-
sakdir. Miiayyan qatiligdan sonra qatiligin artmasi ils xtisusi elektrik kecirici-
liyinin qiymatinda artim nisbaten zaiflayir. Bunun sababi mahlulda misella-
larin amalagalmasidir.
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CUHTE3 U CBOMCTBA MIAB HA OCHOBE TPUTJIMIIEPH/IOB COEBOI'0O
MACJIA, 9TUWIEHAUAMUHA U 1,5-JUBPOMIIEHTAHA

Haprus CaiamoBa, CosiMma3 J1060Ba,

I'onsp bainpamoBa, Canga AxMmea6eKoBa
Hucmumym Hegpmexumuueckux [Ipoyeccos umeHu
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Azepé6atioxcaHckoll Pecnybauku
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C uesibl0 pacHIMpeHHsi acCOPTUMEHTa IMOBEPXHOCTHO-aKTUBHBIX Be-
wectB (I[TIAB), ucnosib3yeMbIX B CaMbIX Pa3/JIM4YHbIX 06/1aCTSAX HAPOJHOIO XO-
3aicTBa [1-3], mpoBeZieHa peaklys KBaTepHU3aLMM aMHHOAMHJA CMeCH
*KUPHBIX KUCJIOT COEBOr0 Macja ¢ 1,5-1u6poMIeHTaHOM.
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BsaumopeiicTBHe 3TWJIeHaMHJla CMeCHd KHUCJIOT COeBOro MacJja
(3ACKCM) ¢ 1,5-nu6poMnenTaHoM ocyuiectByieHo npu 100-110°C u MosibHOM
COOTHOLIEHUHU peareHToB, paBHOM 2:1. [Ipofo/KUTENbHOCTh NPOBEAEHUA
peakiuu - 24 4. KoHeyHblll mpoAyKT - cosib Ha ocHoBe JACKCM u 1,5-
JAUOpOMIIEHTaHa SIBJISIeTCS TEMHBIM MMAaCTOOOPA3HbIM BellleCTBOM. PeakIjloH-
HYI0 CXeMy I0Jy4yeHUsl yKa3zaHHOW cosim Ha ocHoBe IJACKCM wu 1,5-
JAUOpOMIIEeHTaHa MOXKHO MPEACTaBUTh CJIeAy0IUM 06pa3oM:

O O
2R-C// 7 + +
\NH(CH2)2NH2 \NH(CH2)zl\llH—(CH2)5—IIIH—(CH2)2—NH—COR
Br Br

+ Br(CH,)sBr ———» R.C'

rae R - yrieBogopoaHas rpynna.

Upentudukanus cosu Ha ocHoBe JACKCM u 1,5-1ubpoMiieHTaHa Mpo-
BesleHa MeToJoM UK-cnekTpockonuu. B Tabiule mokasaHbl 3HAYeHUs IIO-
BEPXHOCTHOTO HaTs>KeHHs Ha IpaHulie BOJA-BO3JyX B IPUCYTCTBUM COJIM Ha
ocHoBe JACKCM u 1,5-gubpoMneHTaHa. ITU Pe3yabTaThbl CBU/ETEIbCTBYIOT
0 BBICOKOW NMOBEPXHOCTHON aKTUBHOCTH CMHTE3UPOBAHHOIO peareHTa, CHU-
’Kalolllero NOBEPXHOCTHOE HaTsXKeHHe Ha yKa3aHHOU rpaHule oT 71.09 (6es
[TAB) o 30.6 MH-m"1,

B s1abopaTopHBIX YCJOBUAX M3ydyeHa HepTecobupawiias 1 HepTeguc-
nepryupyouias crnoco6HOCTb MOJy4eHHOr0 peareHTa B Hepa36aBJeHHOM CO-
CTOSIHUU U B BUZe 5%-HOro BOJHOI'O pacTBOpa Ha NpUMepe TOHKOW IJIEHKU
(TonmuyHa maeHky 0.17 MM) GanaxaHcKoit HePTHU (MecTOpoOXKJeHUe OKOJIO T.
Baky) Ha MOBEPXHOCTH NMPECHOM, MOPCKOU U JUCTHUJLJIMPOBAHHOU BO/.

Tabsuna. [loBepxHOCTHOE HaTsKeHHe Ha rpaHulle Boja-Bo3ayXx (23°C)
B IPUCYTCTBUH coikd Ha ocHoBe JACKCM u 1.5-aubpomMneHTaHa.

KoHueHTpanus peareHTa B Boge, % Macc.
0.001 | 0.002 | 0.005 | 0.007 | 0.01 [ 0025 [ 0.05 [ 0.075 [ 0.1
5 5
HOBerHOCTHoe HATAXEHHWE Ha 'paHUlie BOJAA-BO34VX, MH-M™1
466 | 404 | 366 | 351 | 344 | 317 | 303 | 306 | 306

Cosb Ha ocHoBe JACKCM wu 1.5-aubpoMiieHTaHa pU UCIOJIb30BaHUU B
06erx dopMax mpUMeHEHHUs B cpeJiax AUCTUIJINPOBAaHHON U MpPECHOW BOJ,
OKa3bIBaeT cMellaHHbIK 3ddeKT HedpTeaucneprupoBaHve-HedpTecobupaHre
(B muctrupoBaHHoU Bosie Kuakc=23.4, Ki 89.3%; npecHoit Boge Kyaxc=19.4,
Kn 79.9%). PeareHT B MOpckoil BoJe B Hepa3b6aBJeHHOM BuJe 06JsajaeT
HedTecobupatouiet cnoco6HOCTbIO (Kuac=23.4), a B cocTossHuu 5%-HOTO
BOJIHOTO pacTBopa HposiBjsieT HebTenucneprupywinui sdpodekt (cTeneHb
aucnerupoBanus Ky 89.3%). [Ipogo/mKUTeNbHOCTD AEHCTBUS peareHTa 5-6
CYTOK.
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INVESTIGATION OF ALUMINUM HYDROXIDE CONTENT
EFFECT ON THE THERMAL STABILITY
OF LDPE/HDPE/TIO2/AL(OH)s BASED COMPOSITES

Fatima Mustafayeva, Najaf Kakhramanov, Gunay Nuraliyeva
Institute of Polymer Materials of Ministry of Science and Education
Republic of Azerbaijan
mustafayevafatima@mail.ru

The use of metal hydroxides as flame retardants is steadily increasing
due to pressure from environmental groups concerned about the environmen-
tal impact of halogenated compounds [1, 2]. Aluminum hydroxide, despite the
low decomposition temperature (180-200°C), remains one of the most popu-
lar mineral fillers — flame retardants [3]. The aim of this study was to investi-
gation the effect of AI(OH)3 on some thermal degradation parameters of com-
posites based on a mixture of low and high density polyethylene
(LDPE/HDPE) polymers and TiO».

To determine the thermal stability, a thermogravimetric analysis of the
composite samples (Table 1) was carried out, as a result of which the temper-
atures T1o, T20, Tso were found at which the samples lose 10, 20, and 50% of
the mass, respectively.

Table 1. Formulations of samples

Sample The ratio of component
No LDPE, wt % HDPE, wt % TiOz, wt% | Al(OH)3, wt %
1 49 49 1 1
2 48 48 1 3
3 47 47 1 5
4 44.5 44.5 1 10
5 39.5 39.5 1 20
6 34.5 34.5 1 30
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According to the Figure 1, the thermal decomposition of composites in-
creases with an increase in the content of Al(OH)s. For example, all data on the
thermal degradation of the LDPE + HDPE + 1%TiO; + 20%AI(OH)3 composite
are lower than those of the sample with 1 wt % Al(OH)3 in the mixture. This
indicates that in the presence of Al(OH)s, the process of thermal decomposi-
tion of the composite is noticeably accelerated, which accelerates with an in-
crease in its amount. Consequently, the indicators of thermal decomposition of
composites are shifted towards lower temperatures. This is interpreted by the
fact that Al(OH)s has a relatively low thermal stability, which at this tempera-
ture and above contributes to an increase in the rate of weight loss.

[S]
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£
2
=
=
=
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Sample No

“T10 =mT20 =T50

Figure 1. Some parameters of thermal degradation of LDPE + HDPE + TiO,
+ Al(OH)3 based composites
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OKHC/IMTEJIBHAA CEPOOYUCTKA BEH3MHOB KATAJIMTUYECKOI'O
KPEKHHTA, ITIOJIYYAEMBIX U3 CMECH ABEPBAUIKAHCKUX HE®TEHU

HaTtanbsa Angpromenko, Caxu6 IOnycos, JIiwamuia Mup3oeBa,
3oxpa Ba6aesa, Xanuga Taasi60Ba, Hypus AnveBa
HHcmumym Hedpmexumuueckux npoyeccog um. F0.I. Mamedanuesa
natuska3a@gmail.com

[Ipeo6safaromas 4yacTe HedTel, B HACTOsIlee BpeMs, SIBJISIETCS Cep-
HUCTOM M BbICOKOCEPHHUCTOMU, UTO YXyALIAeT 3KOJOTUI0 OKPYKaKIel cpesbl.
[ u3BJeYeHUs] CEpHUCTBIX cOeJUHEHUH M3 HedTel NMPUMEHSIOT rujpore-
HH3allMOHHbIE NPOLECChl, HeJOCTaTKaMU KOTOPBIX fABJIAITCA OOJBIION pac-
X0/ BOZ,OPO/a, UCNI0JIb30BaHUE JOPOrOCTOALIMX MIaTUHOBBIX KaTaJlu3aTOpPOB
(KT) u T.8. B cBSI3U € 3TUM OBLI NPOBEJIEH MPOIECC OKUCTUTENBHOTO 0becce-
puBaHus (OkO) KOMIOHEHTOB aBTOMOOMWJIbHBIX OEH3WHOB IEPOKCHUAOM BO-
JlopoZia C LieJibl0 yBeJM4YeHUsl MPOTOHOAKLENTOPHBIX CBOWCTB KHUCJIOPOJACO-
JepKallvx cCoeJUHEHUH 3a cUeT Helo/eJIeHHOM Naphl 3JIEKTPOHOB Ha J0MO0JI-
HUTEJbHOM aTOMe KUCJI0POo/a C JalbHeHIel 3KCTPaKIUEN OKUCTIeHHbIX OeH-
3UHOB MOHHBIMU xkUAKocTAMU (M2K). Hamu 6611 usyden npouecc OkO H,0;
G6eH3uHa kKaTanuTudeckoro kpekuHra (BKK), a Takxke ero yskux ¢pakuui
(Hk.-120 °C u 120 °C-k.x. BKK). B mpouecce npumensiuce Co-, Mo-
copepxauiue U Fe;03 KT. B ganbHelieM 6bl1a MPoBe/ieHa 3KCTPAKIUA CEPO-
OKUCJIEHHBIX coeiuHeHUH (cysbdoHOB, cynbdokcuoB) NK. B kauectBe UK
npuMeHsiics MopdoIuHUYMbOpPMHUAT.

Ucxopnoe copepxanue cepbl B BKK cocraBiger 397 ppm. 3kcnepu-
MeHTHI IPOBeJieHbl B CTALLMOHAPHOM pexuMe Ha wrpokoil ¢ppakuuu BKK Ha
Mo-conepxaieM U xenezookcugHoM KT B konndectBe 20 rpamm. CooTHO-
meHne BKK : H;0; =6 : 1 u 3 : 1. Temneparypa 50-200 °C, V = 60 ma BKK, V =
10 ma H;0; u V = 30 ma BKK, V = 10 mu1 H;0,. Bpems npoTekaHus onbITa co-
cTaBWJIO 2 4aca. B Tabs. 1 npeacTaByieHbl pe3ybTaThl UccaefoBaHul. CTe-
neHb obeccepuBanus (Ct0) Tskenodt ¢pakuuu BKK (T = 150 °C) Ha Mo-
cogepxameM KT cocraBasieT 3.8 %, a Ha Fe;03-KT He npeBbimaet 3.1 %.

Ta6sauna 1. [lpouecc OkO mupokux u yskux ¢ppakuuii BKK

H2
Konuyectso KT, 02 OTHolIeHYe 6eH3UHa S ucx., S nocre T, Bpe

, OINbITA, M,

r k H202 ppm °C
M ppm q
J
mupokas ppakuus BKK

20 Mo- . 10 | BKK:H202=6:1 397 277 10 2
coiepKali 0
20Mo- 20 | BKK:H202=3:1 397 | 268 151,
coiepKali 0
20 Fe20s- 10 | BKK:H20:=6:1 397 | 353 101,
cofepKali 0
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20 Fex0s- 20 | BKK:H202=3:1 397 | 337 1515
coepKalui 0
dpakuus H.k.-120 ° BKK
20 Mo- 5 10 H.x.-120 BKK : H202 = 266 250 10 2
coepKalui 6:1 0
20 Mo- 5 20 H.x.-120 BKK : H202 = 266 243 15 2
coepKalui 3:1 0
20 Fe203- 3 10 H.x.-120 BKK : H202 = 266 252 10 2
coZiepKali 6:1 0
20 Fe203- 3 20 H.x.-120 BKK : H202 = 266 247 15 2
coZepKalui 3:1 0
dpakuusa 120 °C-k.k. BKK
20 Mo- 3 10 120-k.x. BKK : H202 = 597 581 10 2
cofiepKalui 6:1 0
20 Mo- 3 20 120-k.x BKK: H202=3 597 574 15 2
cofiepKalui 01 0
20 Fe203- 3 10 120-k.xk BKK : H202=6 597 583 10 2
cofiepKalui 01 0
20 Fe203- 3 20 120-k.x BKK : H202=3 597 578 15 2
cofiepKalui 01 0

Meton OxO BKK nosBoJsisieT 3HaYMTEJNbHO CHU3UTH COJEpKaHHe JIETKO
yAaJisieMO MepKalTaHOBOMU cepbhl, a 0611el cepbl B BKK Ha 32.5 %, npu rcnosib-
30BaHuHU Mo-conepkarniero KT. PesysibraThel Mo OkO 6eH3MHA KaTIMTUYECKOTO
KpEeKUHTa C nocJieiytolel akcrpakiyeit UK npeacrasieHs! B Ta6J1. 2.
Ta6auna 2. OkO 6eH3MHa KaTaJMTHYECKOT0 KPeKUHra C Mnocjeaywllen
akcTpakiueit MK

Temnepatypa, °C

Rogssarens, | wnporaagp | PIIEL0 [ o B0°C
' o] 01520 ,[t0f15T20 ] T10]15]20

0ol o] o 0ol o] o 0|l o] o

WcxonHas 39 (39 |39 |39 | 26 | 26 |26 |26 |59 |59 | 59 | 59
cepa, ppm 7 7 7 7 6 6 6 6 7 7 7 7
giﬁi;;:g;n 1 |10 13 1] 10 |22 |19 |14 | 17
oxerpaaon |2 |0 | % |7 |6 |96 |86 |4 |5 |5 |4 |7
WK, ppm 4 |1 |o 0o |7 |4 |1 |o
Ct0, % 71 | 74 | 66 | 65 | 60 | 64 |67 |60 | 62 | 67 | 75 | 70
8|7 1215|2107 19|33 ]9 ]|a4

[Tocsie okucneHus U akcTpakuuu okucaenHoro BKK (mup. ¢p.) UK co-
JAepkaHue cepbl coctaBuio 100.4 ppm. CTO npu aToM coctaBuia 74.7 %. llpu
ONTHUMa/NbHbIX yca0BUsX (150 °C) HabatoaaeTcs MakcuMasibHas CTO ¢p. H.K.-
120 °C BKK c nocaeaytromei skctpakuueid MK, rae CtO coctaBuia 67.7 %. B
pesyabTaTe OO Tskenoi ¢p. 120 °C-k.k. BKK ¢ nocienyroueit skcTpakiuen
MK makcumanbHag CtO Ha6uoaaetcs npu T = 150 °C u coctasasieT 75.9 %.
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Ha ocHoBaHUU Npo/ieslaHHOM paGoThl MOKa3aHO, YTO B pe3ysbTaTe OkO
CtO 6eH3UHOBBIX PpaKIUi cocTaBuia oT 68 10 76% 6e3 naMmeHeHuss OY GeH-
3WHa.

COIIOJIMMEPHBI CTUPOJIA C ALIWJINPOBAHHBIMH
NMPOU3BOAHBIMU 4-U30IMMPOINIEHUJI®EHOJIA U UX IPEBPAIIEHUA

Illaprusa 'aceimoBa, Paxus I'yceiiHoBa, U6parum MameaoB
BakuHckuli FocydapcmeenHblll YHusepcumem
sh.qasimova 1949@gmail.com

OfHUM M3 YJOOHBIX CHOCOGOB 3aIIUTHI NMOJMMEPHBIX MaTepHaIOB Ha
OCHOBE CTHPOJIa, aKPUJIOHUTPHUJIA U JIp. BUHUJIBHBIX MOHOMEPOB OT Mpex/e-
BPEMEHHOT0 CTapeHHs fBJSETCS BKJIOYEHHe B UX CTPYKTYpPbl HeGOJbLIMX
KOJIMYECTB 3BEHbEB AJKEHUJIPEHOJIOB WJIM UX AlUJIUPOBAHHBIX MPOU3BOJ-
HbIX [1,2].

B Te3ucax fokJa/ja NPUBOAATCS pe3y/IbTaThl HAIUX UCCIeL0BaHUMN 110
CUHTE3y COMOJMMEPOB CTHUpPOJIA C ALUJUPOBAHHBIMU NPOU3BOAHBIMU 4-
u3onponeHundpeHoIa U UCCAE0OBAHUIO UX NTpeBpalleHui no ®pucy nox Bo3s-
JelictBueM Y®-o06,1ydeHus. LlesieBble JBOMHbBIE OMOJMMEpPBI OBIIU MOJYY€eHbl
MHHULIMMPOBAHHOW CcoONoJIMMepH3alleld 3THX MOHOMEPOB B 06JIOKe NPHU HX
MaccoBOM cooTHoueHuH 95:5, remnepartype 135-140°C 1 npoJo/KUTEBHO-
ctu 20 yac. UHuuuarop - gutpet.6yTuianepokcus (0,5-1% Ha cMecb MOHOMe-
poB). Beixoz ux - 98%. CTpyKTypa ux 6bl1a NOATBEPKAeHA JaHHBIMUA GU3UKO-
XUMHUYecKux uccaefoBaHuil U MK-cnektpockonuu. Hasmuune B HUX CJIOXKHO-
3¢upHON rpynnbl MO3BOJSIET MPOBECTH MNpeBpalieHus no Opucy noj Bo3-
JleficTBUeM PTYTHOM JlaMIIbl UJIM MUKPOBOJIHOBOTO 00/Iy4Y€eHUsI.

BbLIO yCTaHOBJIEHO, YTO B pe3yJibTaTe NeperpyninupoBKU CJI0KHO-
3gUpHOU I'pyNIibl B CTPYKTYypaxX CONOJUMEPOB 0OHAPYKUBAKOTCS GeHONIbHbIN
rUApPOKCUI U KeTorpynmna (abcopbepbl cBeTOBbIX Jiyueil). HccienoBaHue
npoliecca MokKasajo, YTO C yBeJUYeHHeM BpeMeHU O06JIyYeHHs] UHTEHCHUB-
HOCTb MM0JIOCHI B 06J1acTu 1750 cm-l, oTHOCAIENCA CI0)KHO3DUPHOU TIpyIie
cHmxkaeTtcs. [Ipu aTom nosioca norsouenus 1640cm-1,0THocaLelcs K 6eH30-
dbeHoHoBOMY pparMeHTy, yBeJIUUUBAETCS.

n m

R - CeHs
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Takum o6pa30M, BbILHGYKaSaHHbIﬁ CII0CO6 MO3BOJISIET JIETKO peryjaunpo-
BaTh CBOMCTBA COMMOJINMEPOB U YBEJIMYHUTDL UX CPOK CJ'Iy>K6bI.
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HUCCJAEJOBAHUE AHTUMHUKPOBHBIX CBOVICTB
AJIVIMJIBAMEIIEHHBIX 1,3-BEH30KCA3UHOB

Il''oHat MexTueBa, Myca BaiipamoB, Maxupa AraeBa, 'os1bHapa 'acaHoBa
BakuHckuli FocydapcmeenHblll YHusepcumem
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leTeponukinyeckue coeauHenus, cogepxaiue N,O,P u ap. aTombl U pas-
JIN4Hble QYHKIMOHAIbHbIE TPYIIb], 4acTO 00/1aJjal0T BBICOKUMU OGaKTEepULIUJ-
HbIMH, QYHTUIUAHBIMU W TepOUIMAHBIMU CBOMCTBAMHU U HAXOAAT NpUMeHeHHe
B Ka4yeCTBe JIEKAPCTBEHHBIX IE3MHOUIIMPYIONIUX MPENapaToB, CPE/ICTB 3alUThI
pacTeHUH U Jp. LIeHHbIX 6H0JIOTUYEeCKH aKTUBHBIX TPOAYKTOB.

Cpeau HUX ocob6oe MecTO 3aHUMAIOT 1,3-6eH30KCAa3MHbI U UX pa3jny-
Hble NpousBoAHble. [[IMpoKHe BO3MOXHOCTH BapbHUPOBAHUS CBONCTB 3THX
reTEPOIUKINYECKUX COeITUHEHNI U TTOMCK HOBBIX MyTel UX CHHTEe3a 0COOeH-
HO CTaJId aKTYaJIbHbIMU B NIOCJEJHHE T'O/ibl, O YeM CBUJETEJbCTBYIOT MHOTO-
YUCJeHHble My6JUKaIUM B 3TOM o6JiacTH [1,2].

B HacTos1eM JJoK/Ia/le IPUBOASATCA pe3ybTaThl HAIUX UCCAeL0BaHUN
[0 U3Y4YEeHHUI0 aHTUMHUKPOOHBIX CBOMCTB pa3/IMYHbIX a/lJInjI3aMeleHHbIX 1,3-
0EeH30KCa3WMHOB II0 OTHOILIEHWI0O K omacHbIM mnartoreHaM: Escherichia coli,
Staphilococcus aureus u Ap. BbisiBJ€HO, YTO CUHTE3UPOBAHHbIE COeUHEHUS
006/1a/1a10T GAKTEPUIIUAHBIMU U QYHTUIIUAHBIMU CBOWCTBaMU. [IpoBeneHHe
TEeCTUPOBAHUS Ha aHTUMUKPOOHYI0 aKTUBHOCTb B OTHOILIEHUM K MUKPOOpra-
HM3MaM [0Ka3ajo0, YTO Cpeid 3TUX Coe/JUHeHUI HauboJiee 3P eKTUBHBIMU
ABJAIOTCA 1,3-6eH30KCa3UHBI, CofiepKalljie B CTPYKTypaxX reKCUJIbHbIA 3aMe-
CTUTEJIb, A TAK)KE aHUOH 6poMma.

C uesbio NOATBEPKAEeHUS aHTUMUKPOOHBIX CBOUCTB CHHTE3UPOBAHHbIX
coeJIMHEHUU MpoBeieHb] uccieoBaHusa B TAM.

CTpYKTYypbl CUHTE3UPOBAHHbIX COEeJJUHEHUN MOATBEPK/EHbI JaHHBIMU
UK- u AMP-cnexkTpockonum.
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CUHTE3 3TWJI 2,5-JUAPWJI-2H-1,2,3-TPUA30.J1-4-KAPBOKCHUJIATA

Baxtusp ba6a3age!, Apar A6aysiaeBal, AiiteH Husazopalz,
Hursap AxmepoBal, 'yapbHap AtakuimueBal, AGeab Mareppamos!,
Hamuk lluxanuen?
1BakuHckuli ['ocydapcmeeHHblll YHUBepcumem
2Azepé6atioxcarckuii 'ocydapcmeetHblil IkKoHOMUYecKull YHusepcumem
babazadebahtiyar20@gmail.com

Tpuasosibl - BaxkHble OpraHUYecKue CoeJMHeHHs], UMeIle LIMPOKUN

CIEeKTp NpUMeHeHUs B MeJUIUHe (KaK NPOTUBOTYOEPKYAE3HbIE, aHTHPAKO-
Bble, IPOTHBOBOCNANUTE/bHbIE, AHTUBUPYCHbIE, MTPOTHUBOMUKPOOHbIE Bellle-
CTBA), OPraHUYECKOM CHHTe3€e, XMMUH TOJHMMEPOB, MaTepHUaJOBeIeHUH, CY-
NpaMoJIeKyJISIPHON XUMUU, XUMUUECKOH GHoJioruu. B HacTosIee BpeMs eCTh
4 ocHOBHBIX ciocoba cuHTe3a 1,2,3-Tprua3o/0B:

1.

1,3-aunoJsisipHOe LUKJIONpUCOeAHeHHe XblocreHa (peakuus Mexay aj-
KHHOM U a3u/i0OM, IPOTeKawIlas Npu HarpeBaHuu). HepoctaTkoM 3TOTO
MeTO/a SIBJSIIOTCS BbICOKME TeMIlepaTypbl MU HU3Kasl pervocesieKTHB-
HOCTb (moJsiyqaeTcst cMech 1,4- u 1,5-u3omepos) [1].

Katanusupyemoe wMeTa/ioM 1,3-AumnosisipHOe IHUKJIONPUCOEUHEHHE
(peakuust MexAy aJKHHOM W a3U/I0M, CX0XKasl C LUKJIONPUCOeUHEHNEM
XblOCreHa, HO B IPUCYTCTBUU MeTaslia). Kak mpaBuso, 3TUM MeTasljioM
ABjsgeTc MeZb. Peakius kaTajiusupyeMoro Mezbko 1,3-aUMoJisspHOrO
nukaonpucoequHenusi (CuAAC) siBasieTcs T.Ha3. “KAUK’-peakiuew, T.e.
OHa MPOCTa, JAET HY»KHble NPOAYKThI C O4YeHb BBICOKMMH BbIXOJlaMH 6e3
WJIK TIOYTH 6e3 MOGOYHBIX MPOJAYKTOB, MPOTEKAET NPHU Pa3sHOOOGPA3HBIX
YCJIOBUSAX, MOTYT WATH NPU HIUPOKOM CHEKTpPe TPy, COeJUHEHHBIX C
aJIKMHOM Y a3ujoM [2].

[IpoMoTHpyeMOe CcTepUYeCKUM HalpshKeHUeM asu/i-aJIKHHOBOE LIUKJIO-
npucoelUHeHHe (JABWKYIEH CUJIONW 3TOU peaKIUU SIBJSETCH HalpshKe-
HYe aJIKKHOBOTO ITUKJIA). ITa peaKIiys SBJsIeTCs 6HOOPTOrOHAJNbHOH, T.€.
NPOUCXOAUT B GHOJIOTUYECKOH cpeZie, He Melllash IPHU 3TOM KaKUM-JH60
MPOUCXOJSINM B 3TOH cpejie mpoleccaM Uiy MmatepuaiaM. OHa nmpocras,

53


mailto:babazadebahtiyar20@gmail.com

HHU3KOTOKCHUYHAdA, 06JiaflaeT BbICOKON KHUHETHYECKOW CKOpPOCThIO, a IOo-
Jgy4qatomuecs 1,2,3-TpuasoJibl CTaOUIIBHEI [3]

4. be3MeTa//IbHBIN CHHTE3. B KauecTBe nmprMepa MOKHO NIPUBECTU CUHTE3
1,2,3-TpuazosoB U3 A, A-AUXJIOPOTO3UITH/IPA30HA U apUlaMHHa; U3 N-
TO3WJITHPA30Ha U aHWIMHA C KaTanusupywiuei cucremoit 1,/TBPB; us
€HaMHHOHA, NepBUYHOI0 aMUHA M TO3WJTHJAPa3uHa B IPUCYTCTBUHU MO-
JIEKYJISIpHOTO Hopa [4]

Hawa MeTojuKa cocTosizia U3 CIe[yOIUX IIaroB: cCHadyajla U3 peHuI-
rMipa3oHa WU 3TWUATpuxJopanerata B npucytctBud CuCl, TMEDA u DMSO
noay4yuau 3tua (E)-2-xnop-3-apun-3-((E)-apunsuazenu)akpuiar, U3 KOTo-
poro npu Ao06aBjeHUH a3uja HaTpusi B npucyTcTBud DMSO nosyyaeTcs aTUI
2,5-auapun-2H-1,2,3-tpuason-4-kap6okcunat. [IperMyliecTBo Halllero me-
TOJia 3aKJII0YAETCS B TOM, YTO OH SIBJII€TCA OJJHOPEaKTOPHBIM.

Are =N CCI;CO,Et COE NaN,
\C/ \N—Al‘ al A N\\ _°
H H 10 mol % CuCl N-Ar DMSO
TMEDA , DMSO Ar
N, Ar CO,Et
. Are_ N__~ T
N~ CO,Et N N N N
A
r Ar
Jlutepartypa
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KSILENOL NARINCI BOYAQ MADDOSININ SORBSIYASININ TODQIQi

Sarqiya Nagiyeval, Nurlana BinnatovaZ, Rasim Alosmanov?
Baki Dévlat Universitetil
Azarbaycan Memarlq va Insaat Universiteti2
sharqiyya2000@gmail.com

Malumdur ki, su ehtiyatlarinin asas hissasi texniki ehtiyaclara sarf olu-
nur. Suya olan irimiqyash telabat su hévzalarinda suyun keyfiyyatinin lazimi
saviyyado saxlanmasini va su ehtiyatlarinin rasional sokilds istifadasini talab
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edir. Suya olan talabatin artimi tullant1 sularinin goxalmasina vea su hévzalari-
nin daha da ¢irkleanmasine sabab olur. Su hovzalerinin asas ¢irklondiricils-
rindan biri de boyaq maddalaridir ve bels cirklandiricilarin tullanti sularindan
kanarlasdirilmasi aktual masalalardandir.

Tagqdim olunan isda butadien-nitril kaucuku va polivinilxlorid
qarisiginin modifikasiyasi il hazirlanmis kompozitin ksilenol narinc1 boyaq
maddasine gora sorbsiya qabiliyyeti tedqiq olunmusdur. Bu maqgsadls
niimunanin sorbsiya tutumunun boyaq maddasinin ilkin qatiligindan asililig:
Oyranilmisdir.

Tacriibalarin aparilmasi tigiin hacmi 30 ml olan biikslara 50 mq polimer
va 15 ml mixtalif qatiligh boyaq maddasi mahlulu yerlasdirilmisdir. Mahlul-
larin qatiligr (3+100)-10-5 M intervalinda dayisdirilmisdir. Qarisiq 24 saat
miiddatinda agz1 bagli gabda saxlanilmisdir. Sonra mahlullarin tarazliq qatilig
spektroskopiya metodu ila toyin edilmisdir. Naticalara asasan sorbsiya tutu-
mu hesablanmis va uygun olaraq sorbsiya izotermi qurulmusdur ($akil).

10

0 10 20 30 40 50 60 70
Crar-102, mmol/1

Sakil. Ksilenol narinc1 boyaq maddasinin polimer/polimer kompozitila
sorbsiyasinin izotermi

Gorlnduyi kimi avvalca sorbsiya tutumu tarazliq qatihigindan asil olaraq
xatti sokilda artir, sonra iss bu qanynuauygunluq dayisir ve limumilikds izo-
term oyrisi Gils tasnifatina gore L tipli izoterma uygundur. izotermin bu névii
sorbsiyada eyni tabiatli aktiv markazlarin istirak etdiyine dslalat edir, boyaq
maddalari molekullar1 polimerin sathinds monomolekulyar tabaga amala gati-
rir vo aktiv markazlar boyaq maddasi il kimyavi rabits amals gatirir.
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POLIETILEN VO POLIPROPILENDON iBAROT POLIMER QARISIQLARIN
BOZi XASSOLORIND QAMMA SUALANMANIN T9SiRi

Go6zal Allahverdiyeval, Rasim Alosmanov?,
irads Biinyadzada3, Calal Nagiyev+
Baki Dévlat Universitetil3
Azarbaycan Respublikast Raqamsal Inkisaf va Naqliyyat Nazirliyi*
gozel.abdullayeva? @gmail.com

Talab olunan yeni xassalara cavab veran materiallar almaq Ugtin istifada
olunan metodlardan biri da polimerlarin qarisdirilmasi texnologiyasidir, hansi
ki, bu, sifirdan mahsul sintez etmakdsan daha stratli va ucuzdur. Polimer
qarisiglar iki va daha ¢ox polimer birlasmanin aridilarak ve ya hall olunaraq
garisdirilmasi ila yeni 6ziinamaxsus xassalarin alinmasi iiciin alda olunur [2].

Polietilen va polipropilendan ibarat polimer qarisiglar xtisusi tetbiq
sahoalarinds istifade etmak {lizre yeni materiallarin alinmasi ve tullantilarinin
garsisinin alinmasi ii¢iin daim intensiv tadqiqatlarin obyekti olmusdur|[3].

Bu qarisiglarin fiziki ve mexaniki xassalari faza morfologiyasindan,dis-
pers faza ilo dispers miihit arasindaki garsiligh tesirden vo komponentlorin
garisdirilma nisbatindan, garisdirilma temperaturundan va s. asilidir [1].

Verilmis movzu istigamatinda polietilen va polipropilen asasinda har
ikisinin miixtalif miqdar nisbatlarina uygun olaraq halledici miihitinda poli-
mer qarisiqlar hazirlanmis, alinmis nimunalar ultrabanévsayi-goriinan spekt-
roskopiya lisulu ile xarakterizo edilmis, bununla da, bazi naticalar alda olu-
musdur.

Bunun li¢iin qarisiglar hazirlandiqdan sonra avvalca PE ve PP, daha son-
ra onlar asasinda alinan niimunalarin UB goriinan spek-trofotometrinda 190-
1000 nm dalga uzunlugu araliginda absorbsiya spektrlari ¢ixarilmisdir. Daha
sonra hazirlanmis niimunalsar gamma siialandirilmis va yenidan absorbsiya
spektrlari alda edilmisdir (sakil 1 a va b)

Umumi sakilda deys bilarik ki, mévcud kiitls nisbatlarina uygun absorb-
siya spektrlari arasinda PP-in miqdarinin an ¢ox oldugu hal digar spektrlardan
farqlidir. Bununla izah oluna bilar ki, PE/PP qgarisiginin terkibinda PE-in miqg-
darinin artmasi spektri daha sabit vaziyyata gatirir.

Qarisiglarin qamma siialanmadan sonraki absorbsiya analizi zamani
PE/PP (1/1) niimunasina aid 300 nm va 320 nm-» uygun iki adad kaskin pik
miisahida olunmus, lakin digar niimunalar {i¢lin piklarin zaifladiyi va ya tama-
milo itdiyi gérilmiisdiir.

9lds edilmis biitiin naticalar imumilasdirildikds, belo garara galmak
olar ki, PE va PP arasindaki termodinamik uygunsuzlugun va yaranmis sathi
gorginliyin nisbatan azaldilaraq PE/PP qgarisiginin hazirlanmasi tiglin halledici
miihitindo qgarisdirma metodundan istifade etmok mimkiindiir. Habels,
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garisiq niimunalarinin gamma siialanmadan sonra farqli xassalar gostarmasi
onlarin qurulusunda bas veran dayisiklarls alagadardir.

04+ 2.0 [——PE/PP (11)

o
w

o
o

- PE/PP (5/1)

o

o
=1

Absorbance (e.u)
Absorbance (e.u.)
o
@
)

04 ——PEPP (11) 06 ]
——PEIPP (1/2) e
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03 —— PE/PP (5/1) B
0.04
04 : ‘ . 2t
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Sakil 1. a) PE/PP niimunalarinin gamma stialanmadan avvalki absorbsiya spektri;
b) PE/PP niimunalarinin gamma stialanmadan sonraki absorbsiya spektri
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CHUHTE3 3-AJIKWJI(APWJI)-5-KAPBOHUJIMETOKCHUHU30KCA30/10B

Maxpysa lllatuposa, 'vasHyp Mamenoga,
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HHcmumym [oaumepHoix Mamepuasios
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mshatirova@mail.ru

M3BecTHO, YTO M30KCA30JIbHbIM reTepoLUK/ 06J1afalT PasjuyHbIMU
TUIIaMHU GMOJIOTMYECKON aKTUBHOCTU U BXOJUT B COCTaB MOJIEKYJI LIUPOKOTO
Kpyra NpPUPOJAHBIX COeJUHEHUN M JIeKapCTBEHHBIX IpenapaToB. B cBssu
3TUM pa3paboTKa HOBbIX METOJOB CHHTe3a HOBBIX QYHKIHOHAJbHO 3aMe-
IeHHbIX U30KCa30JI0B NpeJACTaB/sSeT OrPOMHBIA UHTEPEC U SIBJSETCS aKTy-
aZIbHOU 33/jlayel OpraHU4eCcKOu U MeJULIMHCKOW XUMUU.
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C LesibIO MOJIyYeHUs] HOBBIX IPOU3BOJHBIX U30KCa30J1a ObIIO U3YYEHO
peakuus 3-aakui(apui)-5-THJPOKCHUMETUIN30KCA30JI0B C XJOPAHTUAPUAA-
MU Kap6OHOBBIX KUCJIOT. YCTAaHOBJIEHO UYTO, B3aUMO-AeHCTBHE U30KCA30JI0B C
XJIOPAHTUJPUJAMU IPOTEKAET B IPUCYTCTBUM TPUITUIAMHUHA B cpeJie abco-
JIIOTHOTO 3TUI0BOro 3dupa npu 10-15°C (ykcycHbiM aHrugpuzaam), 20-250C
(MoHOXJIOPYKCYCHBIM U GypdypHU-/10BbIM aHTUApUaMu) U 30-350C (6eH30u
XJIOpUA) B TedeHHe 4-5 4acoB M MPUBOAUT K HMOJTYIEHUIO COOTBETCTBYIOLIUX
3-ankuia(apui)-5-kap6b0HUIMETOKCUU30KCA30J10B € BbIxo oM 60-65 %:

R
RIR*CoC \ CH,0OCOR?R?
—
R EtN/E6,O NG 2
m ©
N CH,OH
\ 2

R
0 CICH,COCI \
|
~ CH,OCOCH,CI

O

R?=R3=H; R>=H, R*=CHj; R3C6H5,R3—©

CTpyKTypa U cOCTaB MOJYYEHHBIX M30KCA30JI0B YCTAHOBJIEHBI 110 JaH-
HbIM 3JieMeHTHOrO aHanusa, UK u AMP 'H cnekrtpockonuu. B UK- cnekrpe
CUHTEe3MpPOBaHHbBIX COeJUHEHUN HJeHTHUPULHMPOBAHBI M10JIOCH] MOIJIOLEHUS
npu 2968 (=CHapon), 2940, 2916, 2873 u 2833 (BasieHTHBIE KOJIe6aHUS CBSA3eH
C-H B rpynnax =CH-, -CHz- u -CH3), 1715 (C=0 B ci0xH03$UPHOH rpyme),
1600, 1450 u 1385 (3adukcupoBaHbl CKeJieTHble KoJie6aHUsI 6eH30JIbHOIO
sanapa), 1436, 1370 (C=N) 1230, 1041 (0-C-0) u 708 (Hemynockue aedopmai-
OHHbIE K0JIe6aHHUS CBSI3U MOHO3aMelleHHOr0 6€H30/IbHOI0 KOJIbLA).
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OLEFINLORIN MUXTOLIF HYSS UZORINDO CEVRILMOSi PROSESINDO
KATALIZATORLARIN AKTIVLiYI

irade 9hmadova
Azarbaycan Dovlat Neft va Sanaye Universiteti
ahmadovairada63@gmail.com

Tezisde miiqayise maqsadi ila olefinlarin HYSS; AL;03 A03-La0s;
A203-Z,0 oksid sistemi tlizerinde ¢evrilma prosesinda daha cox aktivlik ve
selektivlik gostoran katalizatoru miiayyan etmakdir. Homcinin bu kataliza-
torlarin tursuluq xassasi buten-1-in bu katalizatorlar {izarinds izomerlas-
moasi oasasinda miiayyan edilmisdir. Miiayyan olunmusdur ki, olefinlorin
cevrilma prosesinds AL;03 miiayyan aktivlik gostorir. Hamcinin A;03-9
Zn0 va Laz03 slave etdikde bu katalizatorun aktivliyini ve selektivliyini
artirmaq mimkiindiir. Alinmis tacriibi naticalar olefinlarin miixtslif tem-
peraturlarda modifikasiya olunmus ytliksak silisiumlu seolitin H formasi (
HYSS ) tizerinda cevrilmasi prosesinda yiiksak aktivliya malik olmasi
tosdik edilmisdir [1].

Tagdim olunan isde miiqayise maqsadi ila AL;03; AL;03- La;03 va
HYSS katalizatoru tizorinda olefinlorin miixtalif temperaturlarda cevrilmo-
si prosesi Oyrenilmisdir. Homcinin bu katalizatorlarin tursuluq xassasi bu-
ten-1-in izomerlasmasi asasinda oyrenilmisdir [2]. Miiayysan edilmisdir ki,
olefinlorin AL,O3 lizarinda cevrilmasi prosesi zamani maye moahsullarin
ciximi 470°C temperaturda misahide olunur. Olrfinlarin Al;Oskatalizatoru
lizarinds cevrilma daracasi 27,8% taskil edir. AL;03 katalizatoru tlizarinda
buten-1 in izomerlasmasi 200°C temperaturda miisahids olunur va bu za-
man c¢evrilma daragasi 8.3 % taskil edir. AL;Lz; katalizatorunun ZnO ils
modifikasiya etdikde amsale golon daz karbohidrogtnlorin tarkibi ilkin ka-
talizatorla miiqayisada oxsar natice oiunur. Bu halda katalizatorun aktiv-
liyine do nazara carpacaq dayisiklik miisahida olunmur. Olefinlarin bu ok-
sid sistemi iizorinda cevrilma prosesi 400°C temperaturda miisahide olu-
nur. Belaliklo AL;03 ve ZnO fargli halda oxsar tursu markazlorine malik
oldugu ugun ZnO-in AL;0z-s3lave olunmasi ile sshtds movcud tursu
moarkazlarinin miiayysn hissasi qapanir. Zno-ila modifikasiya olunmus AL-
203 torkibli katalizator Uzerinds buten-1-in izomerlasmasi 300°C tempera-
turda misahido olunur. Bu temperaturda buten-1-in ¢evrilma daracasinin
adadi giymati 14.6 % taskil edir.

Alinmis bu tacriibi naticalar olefinlarin miixtalif temperaturlarda
cevrilma prosesinde HYSS-in yiiksak aktivliyo malik olmasini tasdiq edir.
Bundan basqa miayyan olunmusdur ki, ¢evrilma zamani sahtds amsala
galon SM -1n onun tursu-asasi xassasine shamiyyatli doracada tasir etmir.
Bu vaziyyatda SM ile modifikdsiya olunmus HYSS katalizator niimunasi 6z
aktivliyini itirmir.
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Alinan naticalorin miqayisasi asagidaki codvalda verilmisdir.
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- S %
1 YAl203 200 8.4 470 470 27.6
2 YAl203-Zn0O 300 14.8 | 460 450 27.3
3 yAl203-Laz203 | 120 11.5 | 350 340 95
4 HYSS 100 14.6 | 200 300 98
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OXIDATIVE CHLOROPHOSPHORLYATION REACTION - CARBON BLACK
/PHOSPHORUS-CONTAINING BUTADIENE RUBBER COMPOSITE: THER-
MAL STABILITY STUDY

Nada Edres!?, Irada Buniyatzadeh?, Rasim Alosmanov?
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2 Baku State University, Faculty of Chemistry, Baku, Azerbaijan
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Carbon black (CB) is the rubber industry's oldest and most common re-
inforcing filler, especially in tire production, automotive and other industrial
and technological products. CB filler functions to strengthen, increase the vol-
ume, improve the physical properties of rubber, and strengthen vulcanization.

The industrial and technological performance of carbon black-filled
rubber composites mainly depends on the degree of CB particles dispersion
into the rubber matrix. In this direction, numerous methods and synthesis
processes have been evolved to attain optimum interaction and dispersion of
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CB particles with rubber. In this contribution, oxidative chlorophosp-
horlyation (OxCh) reaction was utilized to reinforce Phosphorus-containing
butadiene rubber (PhBR) by CB (P-234). The CB/PhBR Composite was col-
lected by subsequent hydrolysis of the final obtained product after reaction
completion.

Thermal stability and degradation of new CB/PhBR composite inves-
tigated by TG/DTG analyses.

MERKAPTOSIRKD TURSUSU EFiRLORININ DARCIN ALDEHIDI iL9
QARSILIQLI TOSIRI

Qasim Hiiseynov!, Miirvat ismayilova?l, Miziys Mirzayeva?
Baki Dévlat Universiteti?
Akademik 9.M.Quliyev adina Asqarlar Kimyasi Institutu?
murvtismayilli@gmail.com

Hal-hazirda faydali xassalara malik tzvi maddalarin, o ciimladan sul-
fidlarin sintezi, onlarin quruluslar il effektlari arasindaki asliligin dyranilma-
si xtisusi shamiyyat kasb edir.Miiayyan olunmusdur ki, kiikiird atomuna gora
B-vaziyyatda miirakkab efir qrupunun olmasi sulfidlarin antikorroziya xassa-
sini kaskin suratds yaxsilasdirir[1].

Bu ganunauygunluq merkaptosirka tursusu efirlarinin (MSTE) doymus
aldehidlarla reaksiyalarindan alinan birlagsmalarin xassalarinda da o6ziini
gostarir [2].

Bu baximdan reaksiya zamani istifade olunan katalizatorun tabistindan
asili olaraq, MSTE-nin dar¢in aldehidi ile garsiligh tasiri naticasinda alinan
maddalarin xasssalarinin tadqiqi maraq dogurur.

Molekulunda ikigat rabita va aldehid qrupu oldugundan, dar¢in aldehidi
ila reaksiyanin saraitindan asili olaraq birlasma va ya avazetma reaksiyalarin-
da istirak eds bilar. Har iki hal li¢iin reaksiyalarin optimal saraiti tapilmisdir.

Miiayyan olunmusdur ki, trietilaminin katalizator kimi istiraki ilo MSTE-
nin darcin aldehidi ila reaksiyasi naticasinda miivafiq 3-fenil-3'-alkoksikarbo-
nilmetiltiopropanallar amala galir:

o) (CHz)sN
H 7
C=C Cl + HSCH,COOR
H

|
(0]
|
QO
0F
AN

|
v
/@

Burada, R-alkil.
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Birloasma reaksiyasi zamani C-S rabitasinin aldehid qrupuna goére [3-
vaziyyatdaki karbon atomunda yaranmasi hamin qrupun ikiqat rabitoyo elekt-
ronoakseptor tasiri ilo alaqadardir.

P-toluolsylfotursusunun katalizator kimi istiraki iloe MSTE-nin dar¢in al-
dehidi ila reaksiyasi dyranilmisdir. Askar edilmisdir ki, MSTE-nin darg¢in alde-
hidino nisbaton mol hesabi ilo iki dofs artiq migdarinda reaksiyasindan di(al-
koksikarbonilmetiltio)propenilbenzolun alinmasi ila naticalenir:

CHs

W p géH
o=C—c{ + 2HSCHCOOR S0,

Burada, R-alkil.
Miayyon edilmisdir Ki, sintez edilon birlosmalor neft mahsullarinin
antikorroziya va antimikrob xassalarini yaxsilasdirir.

ddabiyyat

1. K.3.I'yceiiHoB. ®yHKIMOHA/NbHbIE TPOU3BOIHOE THOJIOB U GEHOJIOB B KauecTBe
MPUCaZ0K CMAa304YHbIM MacjaM U TOIJIMBaM. JlUcC. JOKT. XUM. HayK., baky, UXII
AH Azep6. CCP, 1991, 47.

2. M. A. Mup3soeBa. CUHTe3 U HUCCJeJJOBaHHEe HEKOTOPbIX INPOU3BOJHBIX 3PHUPOB
MepKaNTOyKCYCHOM KHUCJOThI B KayecTBe NMPUCALOK K CMa304YHbIM MacJaM. AB-
Toped. UCC. KaHJ. XUM. HayK., baky, UXIT AH Azep6. CCP, 1981, 25

ALI KARBON TURSULARININ ALLIL EFIRLORININ B9Zi VINiL
MONOMERLDIRI IL9 BiRGO POLIMERLORI OZLULUK ASQARLARI KiMi

Lamis Kazimzada, Ceyhun Homidova
ARETN akademik 9.M.Quliyev ad. Asqarlar Kimyasi Institutu
lkazimzade@mail.ru

Yiiksak keyfiyyotli siirtkii yaglar1 olmadan miiasir texnika {i¢ciin normal
is rejimi yaratmaq miimkiin deyil. Bels yaglar almaq tgiin isa yliksak key-
fiyystli asqarlara teslabat glinii-glindan artir. Polimer asqarlar icarisinda
ozliliik asqarlari xiisusi yer tutur - bu asqarlar siirtkii yaglarinin 6zlilik-tem-
peratur xassslarini yaxsilasdirmaga xidmat edir. Ozliiliik-temperatur xasssla-
rini yaxsilasdirmagin miixtalif yollar1 icerisinda baza yaginda az miqdarda po-
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limer birlasma - 6zliiliik asqar1 hall etmak yolu daha samarali va alverisli he-
sab edilir.

Ozliiliik asqarlar1 kimi vinil monomerlarinin yagda hall olan bir ¢ox poli-
merlarindan istifads edilmisdir: poliizobutilenlar, polalkilmetakrilatlar, vinil-
n-butil efirinin polimerlari (vinipol), ataktik polipropilen va s. Lakin bu
ozlulik asqarlar1 destruktiv tasirlara davamlilifa gérs miiasir texnikanin
tolablarina cavab vermir.

Ozliiliik asqarlarinin, o ciimladan, polialkilmetakrilatlarin destruksiya-
ya qarst davamliligin1 artirmaq maqsadila onlar kimyavi modifikasiyaya ug-
radilirlar. On sads modifikasiya yolu ise asas monomerin az miqdarda sta-
billasdirici monomerla birga polimerlasdirilmasidir. Stabillasdirici mono-
merlar kimi vinilaromatik ve karbotsiklik birlasmalarden, mas., inden, ditsik-
lopentadien, stirol, a-olefinlar, o-allilfenol vo s.-don istifads edilir. Qeyd etmak
lazimdir ki, gosterilon monomerlarin polialkilmetakrilat zancirine daxil
edilmasi naticasinda alinan ve destruksiyaya qarsi yliksak davamliliglar ila
farqlanan 6zliiliik asqarlar1 yaglarin yalniz 6zliiliik indeksini artirmayib, onla-
ra antikorroziya, antioksidant, depressor va s. xassalor da verirlar, yoani neft
yaglariin tarkibinda bi- ve coxfunksiyali asqar xassasi gostarirlor. Bu isti-
gamatinda aparilan elmi islorin analizi gosterir ki, miirakkab efir tipli poli-
merlarin alinmasi karbohidrogen tipli polimerlars nisbatan perspektivlidir -
ham sada texnologiya lizre alinirlar, ham da yaglarin 6zliiliik-temperatur
xassalarini daha effektiv yaxsilasdirirlar [1,2].

Bu nodqteyi-nazardan, 6zlililk asqarlar1 almaq iiciin ali karbon tursu-
larinin (Ce, Cs, C1o) allil efirlarinin sintezi ve onlarin vinil monomerlari (stirol,
butilmetakrilat ve a-metilstirol) ils ikili va {li¢lii birgse polimerlarinin alinmasi
va surtkll yaglarina ozliiliik asqar1 kimi dyranilmasi istiqamatinda aparilan
tadqiqatlar miisbat naticalar vermisdir. (Malumdur ki, allil monomerlari
ayriliqda praktiki olaraq polimerlagmirlar, lakin birgs polimerlasma reaksiya-
larina asanliqla girirlar).

Gostarilan tursularin allil efirlari malum efirlasma reaksiyasi ile karbon
tursularina allil spirti ila tasir etmakla alinir:

kat
R—— COOH + CH,=—= CH - 5 RCOOCH,— CH==CH,

2
CH,OH
burada R = Cs, C7, Co

Tarafimizdan sintez edilmis allil efirlari vinil monomerlari - srirol, butil-
metakrilat ve a-metilstirolla birga polimerlasmaya daxil edilarak ham ikili,
ham das Uglii birgs polimerlar alinmisdir. Proses radikal polimerlasma mexa-
nizmi lizrs, inisiator olaraq benzoil peroksid istiraki il aparilmisdir. Birga po-
limerlasmaya miixtalif faktorlarin, o cimladan miirakkab efirda olan alkil qru-

punun uzunlugunun tasiri dyranilmisdir.
Miiayyan olunmusdur ki, monomerlar nisbatinin se¢ilmasindan asili ola-
raq ham neft yaglarinda, ham da sintetik efir yaglarinda hsll olan ikili ve tg¢li
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birgs polimerlar alinir. Sintez edilmis birga polimerlarin stirtkii yaglarinda
tadqiqi gostardi ki, molekul kiitlasi texminan 10000 olan birgs polimerdan
neft yaglarina 1-1,5% alava etdikda yaglarin 6zliiliik indeksinin qiymati baza
yaginin tabiatindan asili olaraq 15-18 vahid artir, eyni zamanda, terkibindaki
vinil monomerinin tabistindan asili olaraq yaglara termiki ve mexaniki
tasirlora garsi davamlilig, antikorroziya, antioksidlasdirici, depressiya va s.
xassalari da verir. Biitlin bu xassalar iss sintez edilmis birga polimerlar malum
ozlulik asgarlarindan tistiin olmasini sartlandirir.
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CAMOKOH/IEHCALIMA 3TUJILIMAHOALIETATA IO, JEUCTBUEM TPU-
ITNJIPOCHATA BIIPUYTCTBUU ALIETATA IUHKA

Menek AnmeBa, 'ezan U6parumoBa, Hypsiana CaabixoBa,
Basiex UcmanioB, Hudrasnsl l0cy6oB
BaxkuHckuli F'ocydapcmeeHHblil YHugepcumem
yniftali@gmail.com

B 1uTepaType onvcaHo cCaMOKOH/JeH calys 3THU/II[MaHoalleTaTa B IPUCYT-
CTBUM OCHOBAaHUH B pe3yJibTaTe KOTOPOro IOJIyuyeHbl pas/UyHble TeTepo-
nuKJbl [1].

YcTaHOBJIEHO,YTO 3TU/ILMAaHOALeTaT N0/, AelcTBUEM TpUaTUAdochHUTa B
NPUCYTCTBUHU alleTaTa I[MHKAa CAaMOKOHJEHCUPYETCS C y4yacTHEM aKTUBHO
MEeTHUJIEHOBON M HUTPHUJIbHBIX TPYIII, I'/le B KOHAEeHCalluK y4yacTBYeT TPU MO-
JIEKyJIbl cy6cTpaTa ¢ 06pa3oBaHMEM MPOAYKTA JUHEHHOU CTPYKTYpPhI — IUH-

MUHONpousBogHoro (1)
HN=—=C——CH,CO,Et
P(OE),
3NC—CH,—C—O0Et———— NC—C——CO,Et
Zn(OCOCH;),
HN==C—CH,C0,Et
1
O6pa3oBaHue coerHeHUs 1 ciielyeT paccCMaTpUBaTh KaK CTyNEeHYaTOe
NpHUCcoeIMHEHHE METUJIEHOBOTO 3BeHA K JIByM MOJIEKYJIaM CyO6CTpaTa Mo HUT-
puabHOM rpynmne. CTPYKTypa MOJy4eHHOr0 NMPOAYKTa MOATBEPK/AaeTCs JaH-

HbIMU fIMP 1H 1 13C cneKTpoCKONUH.
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B cnektpe IMP 1H pe3oHaHcHble curHasbl B o6sactu 1.1-1.3 M (9H) u
kBapTeThl 4.05 (2H) u 4,15 (4H) noaTBepKAaOT HAJTUYKE TPEX ITOKCH I'PYIIII,
JiBe KOTOpbIe SIBJSIOTCA 3KBHUBaJeHTHbIMU. CuHrJeT B obJyactu 3.85 ¢ (4H)
cJlelyeT OTHECTH K METUJIEHOBBIM rpynnaM. UMuHoO ¢parMeHT pe30HUPYET B
cn1aboi 06/1acTU AaBasl yIIMPEHHbIN cCUTHa xapakTepusytouinii =NH rpynny.
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HU3YYEHUE PEAKIIMU 2,4-TUHUTPOPEHUJITUAPA30HA BPOMYKCYC-
HOro AJIBAErujiA C TPU3TUJI®O0CPUTOM

Banex Ucmannios, Uckengep MameoB, Pakud FaceiMoB,
HudTaasl l0cy60B
Bakunckuli 'ocydapcmeeHHbill YHUgepcumem
yniftali@gmail.com

B siMTepaType Majso yAes€HO MECTO CHUHTE3y TraJoreHCoAep Kaliux
U pa3oHOoB, XOTsl MOC/JAeJHUE NMPeACTABISAIT UHTEPEeC C TOYKU 3PEHUs UX
JlaJbHellero npeBpalleHusi NyTeM 3aMelleHUsl rajoreHa Ha pas3JIMuHble
$YHKIMOHANIbHbBIE TPYNIb], B pe3yJbTaTe KOTOPOTO MOXKHO CHHTE3HWPOBATh
LeJibli psifl IPOXU3BOAHBIX THPA30HOB .

B HacToselt paboTe U3/10KeHbl pe3yJbTaThl U3yYeHUs peakluu 2,4-
JAH®T 6poMyKcycHOTO ajibJleTuia ¢ TPUITUAPOCHUTOM. 3Has1, YTO MCIOIb3Y-
€MbIM TUPA30H COAEPNKUT 3JIeKTPODUIbHBIN [EHTP YU KHUCJIbIM BOAOPO/ MPH
asoTe, a peareHT — GocHUT NPOSABISAET HyKJIeoPUIbHBIE U TOHOJHOBPEMEHHO
OCHOBHbIE CBOWMCTBA MOXXHO ObLJI0 NMpPEACTABUTH [IBA HAlpaBJeHUS TeYeHHs
peaknuu: 3aMellleHus1 6poMa Ha pochopuibHYIO TPyNNy, T.e. peakuus Apoy-
30Ba M peaklys C OTPbIBOM IPOTOHA OT aToMa a30Ta ¢ 06pa3oBaHUEM COOT-
BETCTYIOLLEr0 aHUOHA, KOTOpas B JaJibHellleM [0JBepraeT BHYTPU- U MeX-
MOJIEKYJIIPHBIM IIpeBpallleHUsIM aeT pa3/IhuiHble TUIbI COeJUHEHUM.

YcraHoBaeHo, 4yTo peaknusa 2,4-JHOI 6poMyKcycHOro ajibjervjaa c
TpuaTHWIdGOoCcOUTOM B TOJIyoJie (KUISTUEHUH, 3 Yyaca) NPUBOAUT K 06pa3oBa-
HUIO JIByX npoaykTos: 2,4-JHOT ¢ochoHykcycHoro anpgernga (1) ¢ Tp.112
0C u mpousBoAHOro AuaszastaHa (2) ¢ Ty, 1920C
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O,N
P(OEt);
BrCHZ—CHZ—CH=N—NHONOZ LOED, ,,
TOMyOII, 3 4.
0N

o] CH=—N
i O,N
(EtO),P-CH,—CH=N—NH NO, + | l
CH,—N NO,

1 2
Ob6pasoBaHue mnocjefHero NpoAyKTa cleAyeT pacCMaTpUBaTh Kak pe-
3yJIbTaT BHYTPHUMOJIEKYJSIPHOIO B3aMMOJEMCTBUS MPOMEXKYTOYHO 06pa3o-
BaBLIerocsi N-aHHMOHA C 3/1eKTPOUIBbHBIM LIEHTPOM, KOTOPbIH B CJIeACTBUH

BHYTpI/IMOJ'IeKYIIHpHOI‘/II OUKJ/IN3al WU JaeT YKaSQHHbIﬁ ArWa303TaH
O)N

BrCHz—CH2—CH=N—NHONO £OEL:
—H
/\QOZN
CH=—=N O,N
CHz—CHZ—CH=N—N‘©’N02—e> | | <:>
_B CH,—N NO,
Br
2
[To nanubiM AMP 1H cniekTpe npoAyKT 2 CyleCTByeT B CMeCH BU/JIE ABYX
TayTOMEPHBIX GOpM, KOTOpass BO3MOXKHA B pe3y/bTaTe MPOTOTPOIHONU H30-
MepHu3aLuu
CH=——=N CH——NH
—

| — |
CH,—N NO, CH—N NO,

oN" 2a oN  2b 2

CII—N e
P OE[ H—N:
CH—\I I
—N NO,
O,N

KosnudectBo n3omepos 2a u 2b cmecu no fanHbiM [IMP coctaBasiet 50:50.

B/IMAHUE NTPUPOAbI T'AJIOTEHA HA HAITPABJIEHUE PEAKIIMU AJIKU-
JINPOBAHUA B-IUKAPEOHUJ/IbHBIX COEJUHEHHWI T'AJIOTEHAJIKAMHA

Hasasl Ocudau, Banex Ucmausios, 3apa MamegoBa
HudTansl l0cy6oB
Bakunckuli 'ocydapcmeeHHbill YHUugepcumem

yniftali@gmail.com
O6111eM3BECTHO, YTO peaKIis alKUJINPOBaHUs 3-JUKapOGOHUJIBHBIX CO-

e/IMHEeHNH C rajloreHaJiKaHaMU NpOTeKaeT B JBYX HalpaBJeHUAX JaBas Npo-
ayktoB C- u O- ankunupoBaHus. B npejcraBieHHON paboTe MOCTaBJeHA
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1eJib YCTaHOBUTh BJIMsSHUE NPHUPO/bl rajoreHa Ha HalpaBJieHHWe peaKIUuu
AJIKWUJIMPOBAHHUS.

W3 JsiuTepaTypHBbIX JAaHHBIX WU3BECTHO, YTO AJKWUJIHUPOBHHE [-IUKap6o-
HUJIbHBIX COeIMHEHUH GpOMaJikaHaMH B OCHOBHOM ITPOTEKAET Y aTOMa yIJjepo-
Jla 1aBasi MpoAyKThI C-aJIKUJIUPOBaHUSL.

JKcllepUMeHTabHO YCTAaHOBJIEHO, YTO AJKWUJIMpOBaHue [3-AuKap6OHUIIb-
HBbIX COeJIMHEHUH (alleTUJIAlleTOHa, alleTOYKCYyCcHOro 3dupa, AuMenoHa) ¢ 1,2-
JIUXJIOP3TAaHOM B OCHOBHOM NPOTEKAaeT € y4acTHeM aToMa KHUCJI0poja 06pasys
npoykThl 0-akuarMpoBaHus. TObKO B HE3HAUUTENBHBIX KOJUYECTBAX OOHAPY-
»KeHbI IPOAYKTHI C-aIKMJIMPOBAHMUS.

[Ipupo/ia moJiy4eHHbIX COEJMHEHUH 3aBUCHUT OT MHOTHX (AaKTOPOB B Nep-
BYI0 04Yepe/ib OT COOTHOIIEHUS B3SIThIX PeareHTOB U TeMiepaTyphbl. Tak, BbIsAB-
JIEHO YTO IPH AJIKWJIMPOBAHUHM ALleTU/IALETOHA, AUMEZIOHA € 1,2-ANXI0PITaHOM
OCHOBHBIM SIBJIAETCS MPOJYKT MEXMOoJIeKyIsipHOro O-ajkuaMpoBaHue (06paso-
BaHHe GHC-eHOJIOB), a B MaJIbIX KOJIMYECTBAX Bbl/leJIEHbl U 0XapaKTepHU30BaHbI
IPOJYKThl IUKJINYECKOH CTPYKTYPhl, KOTOpble 0OpPa30BaJMCh B pe3yJibTaTe
MEXMOJIEKY/IIPHOTO C-aKUINpPOBaHUs (LIMKJIOTEHCAHOBbIE POU3BOAHbIE, CITH-
pO-coieIMHEHUS U T.1,)

AJIKWJIMPOBAHME 3TUWILHNAHOALETATA 1,2-JUX/IOP3TAHOM

Basiex Ucmauiios, Hypiiana CaabsixoBa, Uckanaep Mamenos
BakuHckuli F'ocydapcmeeHHblil YHugepcumem

yniftali@gmail.com

B nuTepaType onvcaHo, YTO peaklLUsl TU/ALMAHOAleTaTa JUOPOMITa-
HOoM gaeT npoaykT C,C-auankuiMpoBaHUs ¢ 06pa3oBaHUEM MPOU3BOJAHOTO
nukJjgonponaHa [1]. OgHako, aKClepUMEHTANbHO YCTAaHOBJIEHO, UTO TEYEHUE
peakIMu BO MHOT'OM ONpe/iesisieTcsl IpUPo0i rajoreHa.

Tak, npu npoBefeHHUU aAJKUJIHWPOBAHUSA yKaszaHHOTO cybcTpara ¢ 1,2-
auxsopatadoM B JIMCO B npucytcrBuu K2CO3 oHOBpeMEHHO ObLIbI OJIYYEHBI
Tpu npoaykTa: npoayKT C,C-BHYTPUMOJIEKYPHOTO JUATKUIUPOBaHUE 1-1haHo-
1-aTokcukapboHuanukaonponad (1), npoaykt wMexmosekyasapHoro C,C-
JUaJIKWJIMPOBAHUs C ydacTHeM JBYX MoJIel peareHTa M cy6cTpata - OHC
1,4[iaHO3TOKCUKAPOOHMJI|-IIUKJIOTEKCAHA U MPO/IYKT MOJIMMEPHOT0 XapaKTepa

CICH,CH,CI EtO,C, CO,Et
EtO—C—CH,CN —— > + ><:>< + TOJIUMEpP

K,CO; DMSO,80°C (¢ CO,E NC CN

[IpeanioxkeH MexaHM3M 00pas3oBaHHUS KaxJoro mpoAykra. CTpoeHue
MOJIyYeHHbIX COeJUHEHUN NmoATBepaanach AaHHbIMU SAMP 1H u 13C cnek-
TPOCKOINUU.
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[IpoBeseHune maHHOU peakuuu c 1,2,3-TpUXJI0PINPOHOM IpOTeKaeT 60-
Jiee CJ0HO, TZle B KOHJeHCallUu OJHOBPEMEHHO YYacTBYIOT HECKOJBKO MO-
JIEKYJI cy6CcTpaTa v peareHTa.

O,M,P - NITROBENZOY ALDEHIDI 9SASINDA SINTEZ EDILMIi$ 1,1-
DIXLORDIAZODIENLORIN BiOLOJi HODOFLORININ
PROQNOZLASDIRILMASI VO MOLEKULAR DOKINGI

Loaman 9hmadoval, Giilnar Atakisiyeval, Giilnara Babayevalz,
Xatiro Qarazads!, irads Sixaliyeval, Namiq Sixaliyev!
1Baki Déviat Universiteti
2Azarbayca Dévlat Pedaqoji Universiteti
Gulnar.suleymanova.911@gmail.com

Yeni derman preparatlarinin sintezi tadgiqatgilarin diqqat markazinda-
dir [1]. Bels ki, hans1 kimyavi maddalarin sintez edilmasi, onlarin miixtslif pa-
rametrlarini nazara alaraq sinaqdan kecirilmasi, xastslar liciin effektiv dar-
man olmasini miiayysn etmak li¢clin ¢oxsayl tadqiqat isleri aparilir. Bioloji
hadaflarin avvalcadan miiayyanlasdirilmasi iiciin bir sira program teminati
yaradilmisdir ki, onlardan biri do Swiss Targed Prediction (Isvecro hadof
prognozu) va Swiss ADME proqramidir. Bu proqram vasitasi iloe molekulun
ADME (absorbsiyasi, paylanmasi, maddalar miibadilasi va ifrazi) parametrla-
rini, farmakokinetik xiisusiyyatlarini, dermana banzar tabiatini va darman
kimyasina uygunlugunu prognozlasdirmaga imkan verir. Asagidaki cadvalda
Zorif Uzvi Sintez laboratoriyasinda sintez edilmis edilmis 1,1- dixlordiazodi-
enlarin [2] Swiss Targed Prediction proqrami vasitasi ilo 6 xassasi (Lipofillik,
hacm, polyarliq, hall olmamasi, doymamisluq ve elastikliyi) yoxlanulmisdir.

Cl Cl

@CFCV@ c?'ﬁ @EQ
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Programin verdiyi naticolarden malum olmusdur ki, sintez edilon 6 bir-
lasmanin hamis1 doymamisliq xassasi zaif oldugu liglin ¢ahrayi zonadan kana-
ra ¢cixmigdir. 2 va 4 birlasmalarinda lipofillik xassasi ve eyni zamanda 4 birlas-
masinin hall olunmamaq xassasi ¢ahray1 zonada yerlasmir. Amma digar xas-
salar verilan biitiin molekullarda ¢ahray1 zonada 6ziinii gostarir ki, bu da on-
larin ytiiksak bioloji aktivlik gdstaracayinin avvalcadan sdyloamaye imkan verir.
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Yeni dermanlarin kasfi va onlarin inkisafi zamani1 tadgiqatgilarin iizarina
boyiik 6hdslikler diismiisdiir. Bu preparatlarin bazi parametrlori nazars alaraq
sinaqdan kegirilmasi asas masalalardan biri olmusdur. Farmakokinetikani yani,
insan organizmindaki birlosmanin terapevtik tasirini nazarden kec¢irmayin an ra-
hat yolu bu tasiri fordi parametrlara bélmakdir. Beyin va ya Bagirsaq keciricilik
metodu (BOILED- Egg) kicik tizvi molekullarin lipofillik va polyarliq xassalarini
hesablayan va effektiv islayan daqiq prognozlasdirici komputer proqramidir [1].
Bu zaman WLOGP ve TPSA- polyar sathin imiimi sahasi arasinda asliliq qrafiki
¢akilir. Burada topoloji qiitb sath sahasi (TPSA) adlanan fragmental texnikadan is-
tifade etmakla hesablanir. Ehtimal olunur ki, molekul yumurta aginda (ag el-
lipsda) yerlasarsa (n6qta) bu mada-bagirsaq traktinin passiv sakilds udulma ehti-
mal yiiksak olan birlasmalari tamsil edir. Yumurta sarisindaki (sari ellipsdaki)
noqtalor moarkazi sinir sistemina daxil olmaq ticiin BBB (Blood-Brain Barrier
gan-beyin bariyeri) vasitasile absorbsiya ehtimali yliksak oldugunu gostarir. Sin-
tez olunan 1.1-dibromdiazdienlar [2] liglin asagidaki gostaricilar verilmisdir.
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Biitiin birlasmalar yumurta aginda (ag ellipsda) miisahida edilir yani ki,
onlar mada-bagirsaq traktindan sorulmasi ehtimal edilir. Eyni zamanda alti
birlasmadan besi qirmizi ndqta soklinda 6ziinii gostarsa da sadeca 4 birlosma-
si mavi noqta saklinda aks olunub, bu da beyindan va mada-bagirsaq kecirici-
liyinin aktiv oldugunu gostarir.
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Azid qrupu lzvi kimya baxmindan shamiyatli funksional qrup hesab
edilir. Bu fragment asanligla bir ¢ox fundamental avazlayicilara gevrila bilar.
Hamgcinin azidler bir ¢ox dearman preparatlarinin alinmasinda genis toatbiq
sahasina malikdir. Son ddvrlar tadqiqatcilar yeni sintez edilan birlasmalarin
bioloji aktivliklorinin yoxlanilmasinda komputer proqramlarindan istifada
edirlar. Bu proqramlardan biri de Swiss Targed Prediction proqramidir ki,
onun vasitasi ilo bioloji aktivliyi avvelcodan toxmin etmoys imkan yaradir.
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Asagidaki diagramda sintez edilmis 4 azido 2H 1,2,3 triazollarin [1] bazi ziilal
va fermentlarls oxsarligl diagram saklinda verilmisdir.

Verilmis diagramda rangli sahalara asasan ehtimal eds bilarik ki, mole-
kullar ti¢lin kinaza fermenti ila xassa oxsarlig1 tistiinliik taskil edir. Bu da sin-
tez edilmis birlosmain bioaktiv birlosma kimi tedqiq edilo bilacayini
avvoalcadan sdylamaya imkan verir
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Aromatik aldehidlarin fenilhidrazinlarla reaksiyasindan miivafiq N-
avazolunmus fenilhidrazonlar, sonuncularin polihalogenalkanlarla (CCls, CBra
ila) reaksiyasindan dihalogendiazadienlar sintez olundugu tarafimizdan
miiayyan edilmisdir [1-2]. Qeyd etmak lazimdir ki, polihalogenli birlasmalar
tizvi halledicilards yaxs1 hall oldugundan onlarin alverisli sintonlar kimi, dar-
man maddbalarinin, boyaq maddaslarinin ve s. miixtalif tatbiq sahalarinda aktu-
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alligini artirir. Bu sababdan tert-butil benzaldehidin miixtslif hidrazinlarla re-
aksiyalarindan miivafiq fenilhidrazonlar sintez edilmis vo CuCl katalizatoru is-
tirakinda CCls-la reaksiyasindan (E)-1-(1-(4-(tert-butil)fenil)-2,2-dixlorovi-
nil)-2-(p-avazli)diazenlarin alinmasina nail olunmusdur.

N
~o H N’H = NfN\@x
2
. \@X CHyC00Y P
S EtOH, reflux

cle__Cl
cCl, CuCl (1% I,
4, (1%) N,N N
TMEDA (2.5 eq) |/—X
DMSO, rt

X=H, 3-CHj, 4-NO,, 4-CN, 3-Cl, 4-Cl, 4-J, 3.4-(CH;),
Alinmis birlasmalarin qurulusu NMR metodu ile yanasi RQA metodu ils
da tasdiq olunmusdur.

(E)-1-(1-(4-(tert-butil)fenil)-2,2-dixlorvinil)-2-fenildiazenin molekulyar
qurulusu
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ovvalki tadqiqatlarda bir cox aldehidlor asasinda katalitik olefinlasma
reaksiyasi saraitinda dihalogendiazadienlarin sintezi hayata kecirilmis va onlarin
bazi c¢evrilma reaksiyalarindan triazollarin, a-ketotursularin aril-hidrozo
toromalarinin sintezi aparilmisdir[1]. Mahz bunlar1 nazars alaraq ilk dafs olaraq
efir qrupu saxlayan benzldehidls tadgiqatlar davam etdirilmisdir. Bunun ti¢lin
methyl 4-formulbenzoatin miivafiq fenilhidrazinlaerle reaksiyasindan fenilhid-
razonlar alinmis vo sonuncularin CCl4-lo reaksiyasindan methyl €-4-(2,2-dixloro-
1-((4-avazlifenil)diazenil)vinil)benzoat téramslarinin sintezi hayata kegirilmigdir.

cl__cl
N |
\N’N\A PN
S0 NHNHAr o " ccly, CuCl (1%) N Ar
_— _ >

0 CHOH, 0 TMEDA (2.5¢kv) -C©
o) CH;COONa o bmMso o

Ar=Ph, 4-F, 4-J

Alinmis birlagmalarin qurulusu NMR metodu ila yanasi RQA metodu ila da
tasdiq olunmusdur.

Metil €-4-(2,2-dixlor-1-(fenildiazenil)vinil)benzoatin molekulyar qurulusu
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MPUPO/IA HEKOBAJIEHTHBIX B3AUMO/IEIMCTi B MOJIEKYJIAX
JIUXJIOPJIVASA/IUEHOB.

A6es1 MareppamoB, YabBusa AckepoBa, Hamuk llluxanues,
Wiaxa BynbaroBa, Hurap Axmeaosa, I'yibHap ATakuinuesBa,
Xarupa I'apaszage
Bakunckuii 'ocydapcmeeHHbill YHUugepcumem
askerova.ulviyya.69@gmail.com

Hame#t nccaenoBaTebCKOM rpynnoi 3a nocjejHue rofbl CUHTE3UPO-
BaHbI 0K0JIO CTa Pa3/IMYHbIX JUTaJI0TE€H/1MAa3a/JUEHOB.

AHanu3 BBISBWJI, YTO THUN COEJUHEHUN CUHTE3UPOBAHHBIX OJWHAKO-
BbIM, HO XapaKTep MEXMOJIEK/ISIPHbIX B3aUMOJIEMCTBUNA B CHHTE3UPOBAHHbBIX
Jua3aZiveHax oT/JW4YeH. B JaHHOU paboTe Ha MpUMepe NpeACTaBJEHHOU ce-
pUM COeJUHEHUN Mbl MOMbITAIHUCh OCTPOUTh aJITOPUTM B3aMMOCBSI3U MEXK-
[y CTPOEHUEM CUHTE3UPOBAHHBIX COEJUHEHUI U NPUPOJ0N HEKOBAJEHTHBIX
B3aHMMO/JIEUCTBHUM. YCTAHOBJIEHO, YTO BCE MOJIEKYJIbI UCCAEJOBAHHBIX COEJH-
HEHUH HMeeT J0CTAaTOYHO KECTKYI KOHOpMaluio, ompejesseMylo, IO-
BU/JMMOMY, JBYMs IPOTHBOMOJIOXKHO HalpaBJeHHbIMU paKTOpaMH — CTPEM-
JIeHMEeM K YIJIOLeHUI0 BCAeJCTBHE HaJIWYUA AJMHHON LieNH CONMPSKEHHBIX
cBs3eit —C(=CClz)-N=N-C¢Hs—-R (rusipasvHOBbII CETMEHT) C OJAHOH CTOPOHBI,
Y CTEepUYECKUM OTTAJKUBAaHUEM MeXJy aTOMaMH rajoreHa, U UHbIM apuJb-
HbIM 3aMecTUuTeseM -CeHsR! (anbaeruaHblil cerMmeHT) ¢ Apyroi. B pe3ysabTa-
Te JeUCTBUS YKa3aHHbIX PAaKTOPOB pPean3yTCs paBHOBECHbIE CKPYYEHHbIE
KoHpopMauuu MoJiekys ( Tabauua.l)-koHpopmauus «bike stop». YcraHoB-
JIEHO, YTO HEMAJIOBAXXHYH POJb B GOPMUPOBAHUU KPUCTAJIUYECKOUN yma-
KOBKHU, UTparoT HekoBasieHTHbIe Cl---Cl, Cl---wt, 7w---w B3auMoieicTBUS.

AKllenTOpHbIEe 3aMeCTUTENN YMEHbIIAT 3JEeKTPOHHYI MJIOTHOCTh B
reMUHaJbHOM JUTaJIOTEHOHOBOM ¢parMeHTe MOJEKYJbl, TEM CaMbIM
yMeHbllIasi BepPOSATHOCTb 06pa30BaHUSI HEKOBAJIEHTHBIX B3aUMOJEWCTBUH,
CBsI3aHHBIX C aTOMaMHU rajoreHa.

aiieBeitolieths!
1 =l ol L L L
XX X Y oY
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Pucl. Bus B3auMo/ieiCTBUI B CUHTE3UPOBAaHHBIX MoJieKyJiax [1,2].

R Cen
{ Vot
R 19 tcﬂ \

v/-__ / ;j ] T‘ /CI‘
e’ © N=c—=c ¢
C /"N\:N_f(?:c/n I R g N=—N=C: c\IZ -
R o Qe
1 \ I~ T‘ fcﬂ / 3
R=Ph,CN,F,3.5CH ; CH ) N—N—‘\g—c\ ©
CI
Ry= Ph,CH;0CgH, (CH3),NC4H, &

Cxema 1. [lepepacnpegeneHue 3JIeKTPOHHOHN NJIOTHOCTH B THAPAa3UHOBOM
cerMeHTe MOJIEKYJI AUXJIOpAHa3aiUEeHOB.
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TRiS-(2,4-BIS(TRIXLORMETiIL))-1,3,5-TRIAZAPENTADIENATO
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ovvalki tadqgiqatlarda trixlorasetonitrilin II valentli (Zn, Ni, Cu, Pd) d-
kecid metallar ilo ammonyak istirakinda reaksiyasindan bis-(2,4-bis(trixlor-
metil))-1,3,5-triazapentadienato Me(II) kompleks-lori sintez edilmis vo on-
larin quruluslart RQA metodlar1 vasitasi ilo 6yranilmisdir [1]. Xisusila III va-
lentli Co, Fe, Mn metal ionlari ila bu reaksiyalar1 aparan zaman bis deyil tris
TAP komplekslarnin alinmasini geyd etmak olar. Bu birlasmalarin da monok-
ristallar1 alinmisdir. RQA tadqiqatlar1 zamani kristal qrulusda halogen halogen
qarsiligh tasirloar mévcuddur.

s cis,
gy Qo onz - po -
cizy,
.

c c7,

cu

1
ce % oo 2 " N3
C
cn c2 c4, cie S N ¥ c24 GO ., e cie cis
a % & “..07 / 4 g ol
w NS w12 [ cn N5 W8 &
W1 e, b "2 S Fe - 52 ~ v 02 ==
& 2. - S ' X e, o
o o { L AR \
s 3 . &N g cu (- Co ’,‘,a
23, m o ) < LA I.!Z‘l »
J R - / ) ) WIS
w ) v A~ 2855
Cos P c2 9 )\ 1 W )
- - (¥ v

Sakil 1. Komplekslarinin molekulyar quruluslari.

Bunu nazars alaraq lantanoidlarle miivafiq TAP komplekslarin alin-
masi aparilmamisdir. Bunu nazars alaraq lantanoidlarden Eu, La, Sm-la eyni
soraitde miivafiq reaksiyalar aparilmis va triazepentadien kompleksi sintez

edilmisdir (Sxem 1).
ClLC N _CCls
O

Cl;C HHN NHH ccl,
1]
Cl,c-C=N + NH; — M >Me< N
Cl3C /,/H ccl,
Me' = Eu, La, Sm ‘ﬁ’
/s\

Sxem 1. Me (11I) kompleksinin sintezi
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PLEKSININ HIRSFELD SOTH ANALIZi

Nurana Novruzova, Ulkar Bagirova, Aysel Hasanova, Nigar ohmadova,
Giinay Mammadova, Abel Maharramov, Namiq Sixaliyev
Baki Dévlat Universiteti
nigarahmadova91 @gmail.com

CCI3CN, NH40H, NiCly(su) birgs reaksiyasini aparmaqla triazapentadien
kompleksin  sintezi  aparilmisdir.  Reaksiya  naticesinde  bis-(2,4-
bis(trixlormetil))-1,3,5-triazapentadien Ni(II) komleksi sintez edilmisdir[1].

cl ¢l cl_ci
c-¢ , n Cc-c
cl NiCl, C-N /4:c\
CI-C-C=N + NHOH ——— N n{ N
cl CyHs0H c=N" \N—C:
c—c H H cg
/ N\ /N
c’ ¢l c’c

Sxem 1. Bis-(2.4-bis(trixlormetil))1,3,5-triazapentadienato Ni!!l kompleksinin
sintezi.
Sintez edilmis kompleksin Hirsfeld sath analizi aparilmisdir.

Sakil 1. Aldigimiz birlasmanin d,; 5y, -nun —0,5740 a.u.-dan 1,1925 — a.u.-ya
gadoar olan intervalindaki lig6l¢tilii Hirsfeld sathi.

oy ‘";“* 4 ‘ =3

¢ ;7*1_ . o, %’

(a) v (b) =7 (9

Sokil 2.22. Hirsfeld sathi: (a) H---0, (b) Cl---C], (c) Cl---H tigiin.

Sakil 2 a-daki iti pik, nisbatan giiclii H---O slagasindan xabar verir. Sakil
2 b-da pikin movcudlugu Cl---Cl qarsiligh tasirinin oldugunu gostarir. Sakil
2.23d-da iti olmamasi Cl---H halogen slagalarinin ¢ox zaif oldugunu gostarir.
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(C) TUTZ 7% 16 T8 20 7% d (d) TO T2 1A 16 T8 20 22 28 265 78

Sakil 2. Qarsiliql tasirlarin barmagq izi (fingerprint): (a) H---O, (b) Cl---Cl, (c)
Cl---H (d) biitiin qarsiliqh tasirlar {i¢lin.

Cadval . Se¢ilmis molekulla digar rongli molekullar arasinda qgarsiligh tasir
enerjilari (kc/mol)

N |Simme amal. |R Elektron sl |E_ele |E_pol |E_dis | E_miib| E_tam
2]- 5.44 | HFf3-21G -159.8 | -70.3 | -78.9 | 103.1 | -196.0
2|- 9.11 | HF/3-21G -17.4 -1.3| -34.4 41.8 | -15.6
2|x 2 13.60 | HF/3-216 12| 01| ws| e8| 21
4| w4172, y41/2, 2 | 8.34 | HFj3-21G 40| -10| 28.7| 151 -183
2]- 9.09 | HFf3-21G -20.6 -2.3| -36.3 56.5 9.4
4|- 5.79 | HF/3-21G -16.7 75| 623 43.4 | 429
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CCI3CN, NH40H, CoCl3(spirt) birge reaksiyasini aparmagla triazapen-
tadien kompleksin sintezi aparilmigdir. Reaksiya naticasinda bis-(2,4-
bis(trixlormetil))-1,3,5-triazapentadien Co(1l) komleksi sintez edilmisdir[1].

e N _CCly
Y

ac. ¢ ML ca,
cl, CoCly /%N N—
CI—C-C=N + NH,OH N >C0< N
cl C,Hs0H >:N N—X
ca,d H H ca
3 3

Sxem 1. Tris-(2.4-bis(trixlormetil))1,3,5-triazapentadienato Co!"' kompleksinin
sintezi.

Sintez edilmis kompleksin Hirsfeld sath analizi aparilmisdir.
43

y

Co(1ID
Sakil 1. Aldigimiz birlesmanin d,,,;y,-nun —0,5740 a.u.-dan 1,1925 — a.u.-ya
gadar olan intervalindaki {igolciilii Hirsfeld sathi.

: &9 «
EY, SR
@ Q‘ o @

Sakil 2. Hirsfeld sathi: (a) H---0, (b) Cl---Cl, (c) Cl---H iiciin.

Hirsfeld sathinds tliind qirmizi reng (Sokil 3a) N—H-:--:O hidrogen
rabitalarinin vo C—H---Cl (Sakil 3b) halogen rabitalarinin gliclii oldugunu
gostarir. Sakil 2 c-do qirmizi rangin aciq (solgun) olmasi uygun olaraq

C—Cl--- Cl halogen rabitalarinin zaif oldugunu gostarir.
de

re e L]



Sakil 3. Qarsiligh tasirlarin barmagq izi (fingerprint): H---O, Cl---H, Cl---Cl analizi

Cadval. Sec¢ilmis molekulla digar rangli molekullar arasinda garsiliql
tasir enerjilori (kc/mol) (Cadval Cyrstal Explorer proqraminda HF/3-21G
modelinda hesablanib).

T[=-At = | 1532 | HEV3-STE -rg| 0of -2 A -2
3R A= T0'TA | HE\3-3TC -2'e| 00| -33'a| Tie| -TE'3
T
T

At -A R | T0S3 | HEV3-STE '3 00| -33'3 | 30°T| -Ta'8

AR 3130 [ HEVI-STE -TEd | -FT | Q2| 420 | T

W [emr sms g Eferpon 2zpsr |65 | Ebo) [ETqe | £ £Tem
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2Azarbaycan Dovlat Iqtisad universiteti
nigarahmadova91 @gmail.com

CCI3CN, NH40H, CoCl;(spirt) birga reaksiyasini aparmagqla triazapentadi-
en kompleksin sintezi aparilmisdir. Reaksiya naticasinda bis-(2,4-bis(trixlor-

metil))-1,3,5-triazapentadien Mn(II) komleksi sintez edilmisdir[1].
CcL,C.__N._CCl

N

ac. N N cay
cl, MnClg >/7N N—
CI-C-C=N + NH0H ————> N >Mn< N
cl CoHsOH =N N

Cl,C ccl
Sxem 1. Bis-(2.4-bis(trixlormetil))1,3,5-triazapentadienato Mn!!! kompleksinin
sintezi.

Sintez edilmis kompleksin Hirsfeld sath analizi aparilmisdir.
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Mn(III)
Sokil 1. Mn(II) TAP kompleksi {iciin d,,y-nun —0,2651A4° —doan 1,4777A° —
9 godoar olan intervalindaki ii¢élciilii Hirsfeld sothi.

(a) O C @
(b) Sakil 2. Mn(IIl) TAP kompleksinin Hirsfeld sathi: (a) Cl---Cl, (b) Cl---H,
(c) ClI---C, (d) CI---N, (e) H:--0 ticiin.

rde

h i di

TO 1.2 T4 16 1.8 20 27 24 26 28

Sakil 3. Qarsiligh tasirlarin barmagq izi (fingerprint): H---O, Cl---H, Cl---Cl ana-
lizi

Sakil 3-da gostarilmis piklar, uygun olaraq nisbatan giicli H---0, Cl---H,
H---Cl qarsiligh tasirinin oldugunu gostarir. Hamcinin Cl---N halogen
slagasinin ¢ox zaif oldugunu gostarir.

9dabiyyat
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OKTAN TURSUSU VO TRIETANOLAMIN 9SASINDA
YENi SOTHi-AKTiV MADDONIN SINTEZi VO XASSOLORI

Asya Sahverdiyeva
Azarbaycan Respublikasi Elm va Tahsil Nazirliyi, Y.H. Mammadaliyeva Neft-Kimya
Proseslari Institutu, Baki, Azarbaycan
asya21-89@mail.ru

Tagdim edilon tezisde oktan tursusu va trietanolaminin ekvivalent
kiitlo nisbatinda reaksiyasi naticasinds alinan kompleksin qurulusunun IQ-
spekroskopik tisul ilo identiifikasiya edilmoasinin, miixtalif qatiligh
moahlullarindan isifade etmoakla tenziometr vasitesile su-hava sarhadinds
sathi-aktivlik xassasi, konduktometr vasitasila xilisusi elektrik keciriciliyinin
yoxlanilmasinin naticalari verilmisdir.

TEA Rusiya Federasiyasi istehsalidir. Molyar kiitlasi 149.19 /mol-1 olan,
rongsiz, soffaf, ammonyak iyli, sixligr 1.124 q/ml-1, barkima noqtasi 22°C,
gaynama noqtasi 335°C va siiasindirma amsali 1.4850 (20°C) olan mayedir.
Oktan tursusu molyar kiitlasi 144, 21 g/mol, srima ndéqtasi 16-17 °C,
yaglitahar rangsiz, xosagalmaz iyli, soyuqda kristallasan mayedir.

Sintez oktan tursusu ve TEA arasinda reaksiya 1:1 mol nisbatinda 53 °C
temperaturda intensiv qarisdirmaqla 1 sutka arzinde aparilmisdir.
Reaksiyanin sxemi asagidaki kimidir:

C7H15COOH + N(C2H4+OH)3 —[ C7H15CO0- N* H(C2H4+OH)3]

Alinmis yeni maddanin tarkib ve qurulusu Q- spektroskopiya iisulu ila
identifikasiya edilmisdir. Ainan kompleks birlosmoanin 1Q-spektrinds 3205
sm-1-da OH qrupunun valent, 2851, 2920 sm-1-da C-H valent, 1395, 1566 sm-1-
do miirokkab efir fragmentindaki COO- valent, 721, 1465 sm'l- do C-H
deformasiya, 2572, 2596 sm-1-da N+ -H ragslari zolaqlar1 vardir.

Alinan birlasmanin nisbi molekul kiitlasi 293,4 q/moldur. Alinan kom-
pleks etil vo izopropil spirtinda yaxsi hall olur. Sintez olunmus birlasmanin
0.025, 0.05, 0.075%, 0.1% -li mahlullar1 su ilo yarimkolloid tipli mahlul amsala
gotirir.

Alinan yeni birlasmanin sathi-aktiv xassasi su-hava sarhadinda 21°C
temperaturda reagentin miixtalif qatiligli mahlullarindan istifade etmkla
tadqiq olunmus va miiayyan edilmisdir ki, bu reagent sathi gorilmani hamin
sarhadda 71.98 mN/m-dan 20 mN/m -s endirmakla yiliksak sathi-aktivlik
niimayis etdirir.
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MALEIN ANHIDRIDLSTIROL BIRGD POLIMERI V3 EPOKSID QATRANI
9SASINDA YAPISQANIN YASAMA MUDDOTININ VO DARTILMAYA QARSI
MUQAVIMOTIN TOYINI

Firongiz,Siileymanova Oktay 9kbarov,
Elcin 9kbarov, Farid Agazada
Baki Déovlat Universiteti

Suleymanovafirengiz08@gmail.com

Epoksi yapisdiricilar yiiksak giic xassalari,miixtalif materiallara yaxsi
yapisma,xarici amillare garsi miiqavimat va kicik biiziilma sababindan genis
yayllmisdir.

Yapisganin yasama miiddati barkidicini alava ettikden sonra yapisqanin
ozluliylinii qoruya bilacayi vaxtdir (yani axicilifl itmir). Yasama miiddati,
maye yapisqanin artlq yapisma qabiliyyatine malik olmayan va suda hall
olunmayan jele kimi bir mahsula kecid ani ile miiayyan edilir [1].

Bu ciir kompozisiyalarin ve onlarin asasinda kompozit materiallarin
praktik istifadasi ile slagalandiricinin yasama ve barkima miiddatini tayin
edan asas parametrlar 6zlullik va ¢evrilma daracasinin temperatur asililigidir,
cunki son mahsulun yaranma miiddati bundan asihdir.

Polimer matris olaraq ED-20 markali epoksid qatranindan, barkidici
olaraq malein anhidridi stirol birga polimerindan istifads olunur.

Epoksid qatrani asasinda hazirlanan polimer kompozit yapisganlar
yliksak adqgeziya, barkima zamam kicik hacm azalmasi, istilik miiqavimati,
moahsullarin istehsali zamani istifads olunan takmillagdirilmis texnoloji imkan-
lar ilo xarakterize olunur. Bu kompozit materiallarin bir ¢ox sahads genis isti-
fadasini temin edir [2].

Toaqdim olunan isds 1:1(MA-ST:EQ) nisbatinds goétiiriiliir. Laboratoriya
torazisinda bir farfor qabda ilk 6nca barkidici daha sonra epoKsi qatrani
cokilir.

Homogen kiitla alinanadsk siisa ¢ubuq ila qarisdirilir. Alinan epoksi
asashi yapisqandan 2-3 qram gotiiriiliir vo metal 16vha tlizarine ¢akilir. 3 saat
sonra alda edilan yapisqan artiq 6zlilliyiind itirir va barkiyir.

PKM  terkibi, | Boarkima miiddati, | Dartilmaya qarsl1
k.h % daq miigavimat, t
50 EQ : 50 MA- 110 13.3+1
ST
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SONAYE MiQYASLI iON MUBADILD QOTRANI iL3 ARSENAZO
(I11) BOYAQ MADD®OSININ SULU MOHLULLARDAN SORBSIiYASI

Parisan Hacizada?, Nurlana BinnatovaZ?, Rasim Alosmanov!
Baki Dévlat Universitetil
Azarbaycan Memarhq va Insaat Universiteti?
haciyevaperisan7 @gmail.com

Boyaq maddalari murakkab molekulyar qurulusa va yuksak molekul
kiitlasine malik olan sintetik uzvi birlagsmalardir. Bu xilisusiyyatlar bels
birlasmalarin tullanti sularindan kanarlasdirilmasinda kifayat gadar catin-
liklor yaradir. Onu da geyd etmak lazimdir ki, torkibinda miixtslif boyaq mad-
dalari olan cirkab sulari tomizlomadan su hovzalarine axitmaq olmaz. Ona
gora da tullant1 sularindan boyaq maddalarinin ¢ixarilmasi genis maraq kasb
edir. Tullant1 sularindan boyaq maddslarinin ¢ixarilmasi ugun istifads edilan
usullar i¢arisinda adsorbsiya usulu 6z sadsliyi va asag1 maya dayari ils segilir.
Adsorbsiya proseslarini hayata kecirmak ugun muxtalif név adsorbentlardsan
istifads olunur.

Taqdim olunan isin maqgsadi sulu msahlullardan arsenoza (III) boyaq
maddasinin ¢ixarilmasi ucun AN -22 markali ion-mibadils gatraninin effektli-
yinin dyranilmasidir.

Sorbsiyaya dair taedgiqatlar statik seraitde mahdudiyyatli hacm tisulu ila
aparilmisdir. Kolbaya yerlasdirilmis miiayyan migdar polimer (100 mq)
tizorina 100 ml hacminda, miixtalif qatihiqda boyaq maddasi mahlulu slave
olunmus, qarisiq maqnit qarigdiricida qarigdirilmis ve miayyan zaman
fasilalarinda arsenazo (III) boyaq maddasinin qatiligl teyin olunmusdur.
Tacriibi naticalar polimerin boyaq maddasins gora sorbsiya tutumu (a,
mmol/q) va sorbsiya daracasi (R, %) kimi ifads olunmus, asagidaki formullar-
la hesablanmisdir:

az(co—ctar)???g, R = 2280992100%,
tar

burada: Co; Ciar - boyaq maddasinin maye fazadaki baslangic va tarazligh

qatiligi, mmol/ml; V - mahlulun hacmi, ml; g - polimerin kiitlasi, q.
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4-[iZOPROPILFENOL, FENOL VO FORMALDEHID 9SASINDA ALINMIS
TiKiLi POLIMERLORIN NEFT-LAY SULARINDAN METAL iONLARININ
TOMIZLONMOISINDO SORBSIYA XASSOLIRININ TODQIQI

Abel Maharromov?!, Musa Bayramov?, Nazim Sadiqov?, Sahla Quliyeva?,
Giinay Mehdiyeval, Mahira Agayeval, Bahar BabayevaZ
Baki Dovlat Universiteti?
Geologiya va Geofizika Institutu?
guliyevashahla@hotmail.com

Son illar yiiksak termiki davamliliga malik ekoloji tahliikasiz tikili po-
limer sorbentlar kimyas1 sahasinda ¢ox sayda tadqiqatlar aparilmis, onlarin
magsadyonlii alinma yollar arasdirilmis ve praktiki shamiyyatli tatbiq sa-
halari toyin edilmisdir (kompozit konstrukiya materiallari, sorbentlar va s)
[1]. Onlar sintez etmak liciin asasan sanaye monomerlarindan - stirol, akrilo-
nitril, vinilasetat, divinil vo s. istifads olunur. Homin materiallar isa
faallagdiricilarin istirak: il sarbast radikal mexanizmi ve bazi hallarda isa
polikondenslasmsa iisulu ila alinir [2].

Taqdim olunan is, polifunksional 4-izopropenilfenol, fenol va formalde-
hid liggat polimeri asasinda alinmis yiiksak termiki xassali polimer sorbentin
alinmasina ve onun neft-lay sularindan metal ionlarin1 temizlanmasina hasr
olunmusdur.

ICP MS 7700e (ABS, Agilent) cihaz vasitasi ila buruq neft sularinda olan
kationlarin sorbsiya prosesi Oyrenilmisdir. Teadgiqatlarda miixtalif neft
yataqglarindan neftls barabar ¢ixarilmis buruq sular istifads olunmusdur.

Tagdim olunan naticalar Qaradag rayonu Lokbatan 260 sayli madandan
gotiirilmis lay sularinin tadqiqindan alinmisdir. Sorbsiya prosesini aparmagq
liciin 0.5 q tikili sopolimerin lizerina 300 ml siiziilmiis lay suyu alava edilarak,
otaq temperaturunda, 24 saat miiddatinds saxlanmisdir. Sonra lay suyu
stizlilarak ham sorbent, hamcinin ilkin lay suyu va sorbsiyadan sonra lay suyu
analiz edilmisdir. Caz*, Zn2+, Fe2+, Cr3+ ionlarinin sorbsiya daracasi ~ 100% ,
As3*, Se2*, Mn2+, Hg?+ ionlarinin ise sorbsiya daracasi ~98-99% olmusdur.
Sinaglarin naticalarina asasan demak olar ki, lay sularindan agir metallarin
cixarilmasinda ticiin sintez edilmis polimer sorbent kimi istifada edila bilar.
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STUDY OF PHOTOCHEMICAL PROCESSES IN OIL AND OIL PRODUCTS

Rena Jafaroval, Chimnaz Salmanovat, Ulvuyya Yolchuyevalz,
Nergiz Orucova?l, Nazli Rzayeval,_Xanim Semedzade?,
Rahile ibrahimovas3
1Institute of Petrochemical Processes named after academician Y.H. Mammadaliyev of
the Ministry of Science and Education of the Republic of Azerbaijan
2Khazar University
3Institute of Control Systems of the Ministry of Science and Education of the Republic of
Azerbaijan
ujeyhunzade@gmail.com

Organic compounds, including oil and oil products, are exposed to a
number of biotic and abiotic factors in air, water and soil, undergo photoche-
mical structural transformations under the influence of ultraviolet or solar
rays with the presence of molecular and atomic oxygen, ozone, hydrogen pe-
roxide. It is known that as a result of the impact of electromagnetic rays on
hydrocarbons, various photolysis and radiolysis processes occur in them, de-
pending on the influence of the rays, as a result of which complex organic sub-
stances turn into simple compounds.

As a result of the oxidation process of oil and oil products, a number of
unstable compounds (oxides, alcohols, aldehydes, ketones, acids) and stable
esters can be formed. At this time, intermolecular bonding in oil weakens, as a
result of which the physicochemical characteristics of oil and oil products with
a multicomponent hydrocarbon system change. However, it should be noted
that most of the compounds formed as a result of the oxidation process in oil
are toxic and ecologically dangerous. The composition and properties of oil
change depending on the energy of the ray affecting it. The reaction mecha-
nisms between the chemical compounds in its composition can be different.
Under the influence of the dynamic state of the substance, its valence elect-
rons, some chemical substances emit light rays from themselves. Under certa-
in conditions, these compounds behave as photochemical reagents. Although
some of these substances have been chemically identified, the kinetics of pho-
tochemical processes in them have been little studied.

It was established that free radicals of high molecular compounds deter-
mine the nature of photochemical and photophysical processes occurring in
the oil system. These processes often take place according to the radical-chain
mechanism, and in these cases, the quantum output of photochemical reacti-
ons is much larger than unity. It was found that the presence of free radicals in
heavy oil fractions, as well as the shift of the absorption spectrum to the long-
wave spectral range as a result of the formation of their excited state after
photoirradiation, creates opportunities for more effective use of solar energy.
Such a shift of the spectra of heavy oils is related to both the amount of high-
molecular components and, especially, the amount of paraffin being tens of ti-
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mes higher. In general, depending on the fractional compositions of oils, pho-
toirradiation of both light and heavy oils can cause the absorption spectrum to
shift towards the low and high energy spectral region.

When aromatic hydrocarbons in oils are affected by photo rays, proces-
ses such as fluorescence, dimerization, and photooxidation are mainly obser-
ved. In solutions of low viscosity, the yield of fluorescence is usually high. An-
thracene and its derivatives can dimerize at high concentrations. In general,
sensitizers are not required for the photooxidation of acene-type hydrocar-
bons, as acenes themselves are capable of sensitizing. On the other hand, it is
known that PAK (Polyaromatic carbohydrogens) compounds, which cause va-
rious diseases (malignant tumor, cancer, etc.) in animals and humans, are for-
med as a result of volcanic eruptions during the combustion process, during
the operation of machines, and they are also included in the composition of oil
and oil products. These compounds are easily excited by absorbing sunlight in
a wide spectral range (>300 nm), reacting with oxygen and other intermediate
molecules, damaging the cell membrane, nucleic acid, and the wall of proteins.
In this regard, the study of photophysical and photochemical transformation
processes and their mechanisms in hydrocarbons included in oil and oil pro-
ducts under the influence of photorays is a very urgent problem.

NNPUMEHEHHUE AMUHOTHOJIOB U UX [IPON3BOJHBIX

Adet 'yceitHoBa, EnbHa3 AxagoBa
BaxuHckuil ['ocydapcmeeHHblill YHugepcumem
afathuseynovabdu@mail.ru

AMHMHOTHOJIBI M UX TNPOU3BOJHBbIE HAXOAST pa3HOOOpa3HOe MpPUMeHe-
HUe. Kak M3BeCTHO, caMX aMUMHOTHOJIBI ,B IEPBYI0 O4Yepe/ib, IPUMEHSIOTCH B
KadyecTBe [IPOTUBOJIyYeBbIX CPeACTB. [JJOCTaTOYHO OTMETUTD, YTO LIUCTEAMUH
(MepkaMHWH) M JApyrue ero aHaJOTH SIBJISAIOTCA BecbMa 3pPeKTUBHBIMU pa-
JUONPOTEKTOPAMU.

[To3TOMy aMUHOTHOJIBI BCerza sIBASJUCh 00'beKTOM CUCTEMAaTHUYECKUX
UcCcIeJ0BaHUM U MpUBJEKa]d BHUMaHMe y4YeHbIX KaK QU3MO0JIOTMYECKH aK-
THUBHbBIE BEILleCTBA.

C uesbio BbIsABJeHUs 3PpPeKTUBHOCTH [JeHCTBUS H3ydasaacb CBfI3b
MeXJy UX CTPYKTYpOH U aHTHUPaAUaLlOHHOM aKTUBHOCTBIO .BbLIO yCcTaHOB-
JIEHO, HAIPHUMED, YTO 4-aMUHOGYTAaHTHOJI HE SIBJISETCS PaZUONPOTEKTOPOM, a
3-aMUHONPONAaHTHOA U 2-aMUHO3TAHTHOJ OTHOCATCA K KJIUMHUYECKH 3¢-
$EeKTUBHBIM paiMONIPOTEKTOPaM , T.e. B 3aBUCMMOCTHU OT MeCTa HaXO0XAeHHUs
aMHUHHOW TPYNIIbl NPOSABAAIOTCA Te WM HMHble cBoWcTBa[l].lloTeHnmanbHas
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aHTUpPaAuaLMOHHAs aKTUBHOCTb OOHAPYKUBAETCS U Y NPOU3BOJAHBIX aMHUHO-
THOJIOB.

[lo nuTepaTypHbIM AaHHBIM[1,2] TpPOHU3BOJHBIE AMHUHOTHOJIA MPOSIB-
JISIIOT HIUPOKYI0 OGMOJIOTUYECKYI0 aKTUBHOCTb U MOTYT BBICTYNATh B KAUECTBE
NOTEHLUATbHBIX MeJUIIMHCKUX MOJIEKYJ MPU pa3paboTKe MOTEHIMATbHBIX
JIeKapCTBEHHBIX CPEJCTB.

[TokazaHo, UTO TeTEPOLUKINYECKHE COEJUHEHUS ,COlepKalle a30T M
cepy, ABJsSAOTCA 9QPEeKTUBHBIMU AHTUMUKPOOHBIMU U aHTUOKCUJAHTHBIMH
J06aBKaMH.

C 3TO¥ Lesbi0 B IPOJOKEHHE UCCTEeL0BAHUN B 06/1aCTH CUHTE3a aMU-
HOTHOJIOB  BIIEpPBble ObLIM CHHTE3UPOBAaHbI HOBbIE 1,2-aMUHOMNPOINAH-
THoJIbI(1a-T),0THOCAIIMECS K HOBBIM U 6oJiee 3G PeKTUBHBIM aHTUOKCU/IaH-
TaM.1,2-AMuHOTHOJIBI(1a-T) moJlydyasid peaknyed pasjMYHbIX TUHUPAHOB C
apOMaTHYeCKUMU aMUHAMH — aHWJIMHOM, O-TOJYHUJUHOM IPU COOTHOIIEHUU
peareHTOB TuupaH : amuH( 1:2) B TedeHue 129 mpu 90-100°C B ammy-
Je.Boixos 3aMelnieHHbIX 1,2- aMUHOTHOJ0B cocTtaBua 60 -84%.YuctoTa cUH-
Te3UPOBaHHbIX 1,2-aMUHOTHUOJIOB MNOATBEpPXK/JeHa JaHHbIMU 3JIEMEHTHOIO
aHa/iM3a ,TOHKOCJOHHOW U Ta30KUAKOCTHOM xpoMaTorpaduu, a CTpOeHHUe
coefuHeHud fokazaHo Metogamu UK, 1H u 13C AMP cnektpockonumu.

[Tocsne B3auMoOJEeNCTBUSL NMPOU3BOAHBIX 1.2- aMHUHONPONAHTHOJIA C
dbepMeHTaMU OBLIU HCCIeN0BaHbl OyAyllue JeKapCTBEHHbIe CBOMCTBA 3TUX
NPOU3BOJHBIX. JlJis aToro 6bu1 npoBeaeH AJ/IME-aHanu3 npousBoaHbIX 1,2-
aMUHONPONAHTHOIA.

MHorve mapaMeTpbl MPOU3BOAHblE aMUHONPOMAHTHOJIA OBIJIU MOJY-
yeHbl U3 aHainza A/IME[3].9Tu mapaMmeTpsl Aal0T HHGOPMALIHMIO O CIIOCOOHO-
CTU TPOU3BOJHBIX 1,2- aMUHONPONMAHTHOJIA KCIOJb30BAThCA B KayecTBe
JIEKapCTBEHHBIX CpPeJCTB. bblJI0 yCTaHOBJIEHO, YTO NPOU3BOJHBIE 1,2- aMu-
HOIPOMAaHTHOJIa NPOSBJSAIT MMUPOKYI GHOJOTHUYECKYI0 aKTUBHOCTb U MO-
’KeT MCI0JIb30BaThCA B KayeCTBe IOTEHI[MAJbHbIX MEJUIIUHCKUX MOJIEKYJI
npu pa3paboTKe JeKapCTB.

B yacTHOCTH, olleHKa UHTUGUpyIleld 3dPEeKTUBHOCTU coeJUHeHHUS le
B OTHOLIEHUU PEepMEHTOB aLleTUI-U OYTUPUIXOJUHICTEPA3bl TaKXKe yKa3bl-
BaeT Ha noTeHuHaa NpoTuB A/l. PeaysbTaThl OBLIM NOPA3UTENbHBIMU H3-3a
ropa3s/io 6ojiee CUJIbHOT'0 HUHTUOUpPYolero agpdeKTa Mo CpaBHEHHUIO CO CTAH-
JlapTHBIMU NpenapaTaMu.

BzauMoaelcTBUA MexXy MoJeKyJou u dpepMeHTOM OblLIU HauboJiee
Ba)KHBIMH GaKTOpaMU  BJIMSIOIMMHU Ha 3HAaYeHHS OHUOJIOTUYECKOW aKTHB-
HocTU. Kpome Toro, B 3TOM UCC/e/JTOBaHUU ObLJIU ONpefiesieHbl TPOTUBOAMA-
GeTHYeCKHe U aHTUXOJMHeHepruyeckre CBOMCTBA 3THUX COeIMHeHUH [2] .
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NEFTIN KATALITIK KREKINQ PROSESININ 200-210°C-D9 QAZOYL
FRAKSIYASININ OKSIDLOSMOSINDON ALINAN AROMATIK TURSULARIN
B9ZI MURDKKOB BIRLOSMOILOIRININ SINTEZI

dhmadov 9hmad
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Kazim.aliyev.1995@mail.ru

Hal-hazirda elm va texniki taraqqi kimyanin kémayi olmadan inkisaf et-
dirmak miimkiin deyildir. Sonayenin , kand tasarriifati vo sahiyya torafinden
cox islonan moahsullarin istehsalin1 artirmaq neazards tutulur. Malumdur Ki,
hazir ki kimya sanayesinin asasini lizvi sintez taskil edir. Odur ki ,iizvi sintez
mahsullarinin har bir sahads laziminca istifade etmak garsida duran an
mithim masalalorden biridir. Yanzencirds hallogen atomu saxlayan
birlasmalardan miixtalif izvi sintez mahsullar1 alinir. Siini vo sintetik liflarin
polimer ortiiklari, kauguk va siini materiallarin ssnaye miqyasinda artiril-
masinin qarsiya maqsad qoyulmusdur. Gostarilanlari nazars alaraq hazir ki,
isda neftin katalitik krekingi prosesinin 200-210°C-ds qazoyl fraksiyasinin ok-
sidloagsmasinden alinan aromatik tursularin bazi miirakkab efirlorin sintezina
hasr olunmusdur. Baslangic madda olaraq neftin katalitik krekingindan alinan
ylungiill qazoyl fraksiyasinin tullantisindan alinan aromatik tursu
gotirulmiisdir. Katalizator kimi qat1 sulfat tursusundan, hslledici olaraq ben-
zol, toluol, n-ksilol va s ,istifada edilmisdir. Efirlasdirici reagent kimi izo-pro-
pil,izo-butil , n-amil , n-heksil va n-nonil spirtlari gotiiriilmusdiir. Naften tur-
susunun mangan duzu Kkatali-zator istirakinda 200-210°C qazoyl fraksiyasi
oksidlosdirilmis ve miivafiq aromatik tursular alinmigdir. ilk dafs olaraq 200-
210°C-da qgazoyl fraksiyasi asasinda alinan aromatik tursularin H,SO, isti-
rakinda spirtlora uygun miirakkab efirlor sintez edilmisdir. Sintez edilmis
birlasmanin fiziki-kimyavi sabitlari tayin edilmis va quruluslari spektral analiz
tisulu ils tadqiq edilmisdir. Alinan mirakkab rezin momulati istehsalinda plas-
tifikator kimi istifada oluna bilar.
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CdZnS VO CdZnAl-LIH/PVS NANOKOMPOZITININ SINTEZi VO METILEN
GOYU BOYAQ MADDOSININ FOTOKATALITIK PARCALANMASININ
OYRONILMOSI

Qamza Yahyayeva, Tiirkan israfilli, Ofeliya Balayeva,
Rasim Alosmanov, Abdulsayid 9zizov
Baki Déovlat Universiteti
gemze.yehyeyeva.00@bk.ru

LiH-lor iki olcilii morfologiyaya, yiikssk masamaliys ve hassas
tabagalararasi bosluglara malik miistasna tanzimlana va dayisdirils bilon ani-
on hissaciklara malik materiallardir [1]. Onlar kataliz, metallar {i¢iin korrozi-
yaya qars1 ortiiklar va optik, elektrik ve maqnit cihazlarin komponentlari kimi
sahalarda perspektivli tatbiglarine gora son bir neg¢a ilda genis sakilda tadqiq
edilmisdir [2].

CdZnS nazik tebagalarinin qurulusu CdS-dan daha boyiik enerji boslugu-
na malikdir. Bu, materiallar giinas batareyalarinin istehsali liciin daha alveris-
lidir [3].

Torafimizden sintez edilmis CdZnAl-LIH/PVS nanokompozitlari iizerin-
da CdZnS nanohissaciklari birbasa sulfidlosma metodu ilo sintez olunmus va
metilen goyli boyaq maddasinin pargalanmasi lgilin fotokatalitik xassasi
oyranilmisdir. CdZnS-in alinmasi tigiin 0.1 qram CdZnAI-LIH/PVS gétiiriilmiis
va lizerina 0.1 M Na2S mohlulu slave edilmisdir. LIH/PVS-in sulfidlosmasi
maddenin ham otaq temperaturunda (200C), ham da 400C temperaturda
magqnit gqarisdiricida 1 saat qarisdirilmagqla hayata kegirilmisdir. Sonra alinmis
maddalar distilla suyu ile yuyulmus ve qurudulmusdur. Sintez etdiyimiz
maddoalar Rentgen difraktometri (RD) va Ultrabanévsayi (UB) spektroskopiya
ilo analiz edilmisdir.

Sintez edilmis maddalarin metilen géyli boyaq maddasina gors fotokata-
litik aktivliyinin yoxlanilmasi ticiin har ii¢ maddadan 0.01 gqram gotirilmiis,
lizorine 10 ppm metilen goyii boyaq maddasi va 1.5%-li hidrogen peroksid
(H202) alava olunmus va bir giin qaranliqda saxlanildigdan sonra hazirlanmis
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niimunalar goériinan isiq (150W) altinda yerlasdirilmisdir. Fotoaktivliyin yox-
lanilmas1 magsadila niimunalar UB spektrometr ilo tadqiq edilmisdir.
Naticalarden malum olmusdur ki, metilen goyii boyaq maddasinin foto-
deqradasiya daracasi (R%) 3 saat siialanmadan sonra otaq temperaturunda
(200C) sintez olunmus CdZnS@CAZnAl-LiH/PVS nanokompoziti ils 25%, 400C
temperaturda sintez olunmus CdZnS@CdZnAl-LIH/PVS ile 33% olmusdur.
CdZnAlI-LIH/PVS istirakinda iso boyaq maddasinin fotodeqradasiyasi ¢ox zaif
getmisdir. Naticalardan malum olmusdur ki, sulfidlasmani 400C temperaturda
apardiqgda polimerda nisbaten genismanma bas vermis, sulfidlosma nanokom-
pozitin sathi ilo yanas1 daxili tobagalarinda do getmisdir. Sulfidlagsmanin art-
masi ila nukleasiya markazlari artmais, hissaciklarin 6lgiisii kicik olmusdur.
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CdZnS VO CdZnAl-LiH/POLIMER NANOKOMPOZITININ SINTEZi VO
FOTOKATALITIK AKTIiVLIYININ OYRONILMOSI

Qamzs Yahyayeva, Ofeliya Balayeva

Baki Dévlat Universiteti
gemze.yehyeyeva.00@bk.ru

Layh ikili hidroksidlar (LiH) uzun miiddatdir ki, taninir va atrafli miiza-
kira edilir. Onlarin strukturunun asas xiisusiyyatlori miisbat yiikli bru-
sitabanzar tabaqgplar, yilik balanslagdiran anionlar va tabagalararasi bosluglar-
da su olmasi ils basa diistiliir. Polimerlar va qeyri-iizvi doldurucular asasinda
nanokompozitlar tadqgiqat¢ilarda 6ziinemaxsus  xiisusiyyatlari sayasinda
boylik maraq dogurmagqla yanasi, polimer kompozisiyalar sahasinda konkret
totbiglor ti¢iin yeni hibrid materiallarin hazirlanmasina sabab olurlar. LiH sin-
tezinin bir neco proseduru, onlarin {izvi modifikasiyas1 ve LiH/polimer nano-
kompozitlarinin sintezi son illorda goérilan islars istinadan atrafli miizakira
olunur. Layl ikili hidroksidlar, onlarin 2D qurulusu, asagi toksiki olmasi va
asag1 qiymotli alinma prosesi sayasinda alimlarin diggatini calb etmisdir [1-3].
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Apardigimiz isda avvalki isimizds sintez etdiyimiz CdZnAl-LIH/polimer
nanokompozitinden CdZnS@CdZnAl-LiH/polimer nanokompoziti sintez edil-
mis vo onun suda olan lizvi toksik fenol téramsalarini fotodeqradasiya etdirma
xassalori dyranilmisdir. Sintez ticiin 0.1 gram CdZnAl-LIH/PVS gotiiriilmiis vo
lizorina 0.1 M Na,S mahlulu salava edilmisdir. LIH/PVS-in sulfidlosmasi madda-
nin ham otaq temperaturunda (20°C), ham da 40°C temperaturda maqnit
qarisdiricida 1 saat qarisdirilmaqla hayata kegirilmisdir. Sonra alinmis mad-
dalar distilla suyu il yuyulmus va qurudulmusdur. Maddalar Rentgen Difrak-
siya va Ultrabandvsayi Spektroskopiya metolu ila analiz edilmisdir. CdZnS ve
CdZnAI-LiH/PVS-in fotokatalitik xiisusiyyetlerinin yoxlanilmasi {igiin har bir
maddadan 0.01 qram gotliriib, Gizerine 20 ppm m-Kkrezol va 0.1 ml 1.5 % hidro-
gen peroksid (H20,) alava edib, bir giin garanliqda saxladigdan sonra goriinan
isiq altinda yerlasdirilmisdir. Daha sonra niimunalar UV-Vis Spectrophotometer
cihazi ila tadqiq edilmisdir.

Tagdqgiqatimiz gostardi ki, otaq temperaturunda (20°C) sintez edilmis
CdZnS, 40°C temperaturda sintez edilmis CdZnS ve CdZnAl - LIH/PVS-in foto-
katalitik xiisusiyyotlori bir-birinden farglonir. Belslikla, m-krezolun sudan fo-
tokatalitik deqradasiya yolu ila c¢ixarilmasinin faizle gostericilori CdZnAl -
LIH/PVS igiin 18%, CdZnS@CdZnAl - LIH/PVS (20°C) iigiin 25%,
CdZnS@CdZnAl - LIH/PVS (40°C) {iciin 29% olmusdur.
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AMHHOTHOJIbI B KAYECTBE IPUCAJOK K CMA30YHbIM MACJ/IAM

Adert I'yceiinoBa, EibHa3 AxajoBa
BakuHckuli F'ocydapcmeeHHblil YHusepcumem
afathuseynovabdu@mail.ru

XUMHUSI aMUHOTHOJIOB U MX MPOU3BOAHBIX OTHOCUTCS K YHC/IY UHTEH-
CUBHO pa3BHBaIOIIUXCA 06Js1acTel HayKU. MHTepec K aMMHOTHO/IaM B 3HA4M-
TEJbHOM CTelNeHU OOYCJOBJEeH UX pPasIuYHbIMU (YHKLHUOHAJbHBIMU
CBOMCBaMH, B YaCTHOCTH PU3UOJIOrMYECKH aKTUBHBIMH, MO3BOJISIOIIMH HX
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IIMPOKO UCNOJIb30BaTh B papMaKoJIOrM4ecKol MpakTHUKe B KauecTBe JieKap-
CTBEHHBIX IpenapaToB IpPH JiedeHUU 6oJie3HeH, CBA3aHHBIX C aQyTOMMMMY-
HUTETOM, TaKUX KaK PeBMaTHT,peBMaTOM/HbII MOJUAPTPHUT, KpacHasi BOJI-
YaHKa | [Jp.

OHM TaKXKe HaIlJIM MPHMEHEHHe U KaK IPOTHUBOONYX0JeBble Ce/CTBA.
JlocTaTo4HO 6y/leT OTMETUTD, UTO LIUCTeaMH, MepPKaMHH U Jipyryue UX aHaJIo-
T'Y B HaCTosIlLlee BpeMsl SIBJSIIOTCS OOLIeNPU3HAHHBIMUA PaJUONPOTEKTOPAMHU
[3,4].

Kak usBecTHO, HepTb U HePpTenpoAyKThI( CMa30yHble MacJja, CMasKHy,
TOIJIMBA U [p.), B YCJOBUSX XPAaHEHUS] U SKCIIyaTalMU, HOABEPraloTCs IMO-
BpeXalolleMy BO3/IeICTBUIO Pa3/IMYHbIX MUKPOOPTaHU3MOB.

B pe3sysibTaTe GMONOBpPEXIEHUN 06pa3yOTCsl HeXeslaTelbHble KUCbIe
NPOJYKThbl, 3HAUUTEJbHO yXyZlIalolihue UX GU3NKO-XUMMUYECKHe U IKCILIya-
TalMOHHbIE CBOMCTBA. B HacTosmee BpeMss GMOKOPPO3Us paccMaTpUBaeTCs
Y KaK cepbe3Has 3KoJioTu4yeckasd mnpob6sema. Haubosee adpPpeKTUBHBIM CIIO-
COO0M TOPMOXKEHHUSI OKHUCJIMUTEJNbHBIX MPOLECCOB siBIseTcH Ao06GaBieHHe K
HeTenpoAyKTaM aHTUMHUKPOOHBIX MPUCA/L0K, B KA4YeCTBe KOTOPbIX MCIOJIb-
3YIOTCSl pa3J/IMyHbIe a30T — U CEPOCO/ieprKalle OpraHuYecKUe COeJMHEeHUS, B
4YacTHOCTH, 1,2-aMmuHoTHOMBI[1,2].

C yesbio BbisiBeHUs 3$PEKTUBHOCTH aHTUMUKPOOHOTO AeNUCTBUS psajia
aMUHOTHOJIOB U UX HEKOTOPBIX NPOU3BOJHBIX , HAMU GbUIM NPOBeJEHbI CHUCTe-
MaTH4YeCKHe UCCIeI0BaHMS M0 YCTAHOBJIEHHUIO B3aHMOCBSI3U MEXAY CTPYKTypa-
MM coeuHEHUH U 3$GEKTUBHOCTbIO aHTUMUKPOGHOTO AeiicTBus. MccnenoBa-
HUS IPOBOJM/INCH B Macsie M-11 npu pas/inyHbIX KOHLIEHTPALUAX COeJMHEHNH.

[IpumeHsiiuch 6akTepuu : Prendomanas acruginosa u epubwl Aspergillus
niger, Candida -tragicalic. Hafo oTMeTUTb,uTO caMo no cebe macio M-11 He
06J1a/jaeT 6MOCTOMKOCTBIO U C TEeUEHHUEM BpEMEHHM IM0J|BeEpraeTcsl paspylie-
HHI0 MMKPOOpPTraHU3MaMHU.

A aMHHOTHOJBI , 06JIAAAI0T SIBHO BBIPAXKEHHBIMHW aHTUMHUKPOOHBIMHU
CBOMCTBaMHM Jake Mpu Masibix kKoHLeHTpanusax( 0,5-1,0%). Ouu xopoiio pac-
TBOPUMBI B Ba3eJIMHOBOM MacJie U He CTUMYJIMPYIOT KOPPO3HI0. Y CTAaHOBJIEHO
TaKXKe, YTO aMUHOTHOJIbI 00/1aZ]al0T BICOKUM QYHTMIIMHBIM IeHiCTBUEM NIPU
MaJibIX KOHI[€HTPaLHSIX.

[IpoBeseHHbIE UCCIEA0BAHUS TOKA3aJIH, YTO HEKOTOpPble aMUHOTUOJIbI
10 aHTUMUKPOOHON aKTUBHOCTU 60Jiee 3P PEKTHUBHBI, 10 CPABHEHUIO C U3-
BECTHOM MPOMBIIIJIEHHON aHTUMUKPOOHOU MpUCAAKOW 8-OKCUXUHOJIWHOM,
B3SITOM B KayecTBe 3TasoHa[1,2].
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NORBORNENIL FRAQMENTLI ASETILEN SIRA IKiLi AMINLOR NEFT
HASILATI UCUN QiYMOTLI BAKTERISIDLORDIR

Ulduz Cafaroval, Mahruza Satirova2
AR ETN Asqarlar Kimyast Institutu
ulduz.ceferova.82 @mail.ru

Neft diinyanin an miihiim tebii enerji ehtiyatlarindan sayilir. Neft -
elektrik enerjisinin slda edilmasi va naqliyyat vasitalarinda yanacaq kimi,
bundan slave neft kimya sanayesinda siini materiallarin vae basqa mahsullarin
alinmasinda da istifads edilir. Malumdur ki, neftin torkibinds karbohidro-
genlarla yanasi kiikiirdli birlagsmalar - mono va disulfidler, tiofenlar va eyni
zamanda politsiklik birlasmalara da rast galinir. Neftin ¢ixarilmasi ve emalin-
da garsiya ¢ixan problemlardan biri da hasil olunmus mahsullarin toplanmasi,
emali vo dasinma prosesinin tamliginin qorunmasidir. Danizda neft hasil
edarkan qarsiya ¢ixan asas problemlardan biri isa metal konstruksiyalara sul-
fat reduksiyaedici bakteriyalarin faaliyyati zamani su fazasinda meydana
goalan hidrogen sulfidin tasiri naticasinda bas verir. Bels ki, hidrogen sulfidin
movcudlugu xiisusi miithafiza tadbirlari goriilmazss kicik zaman intervalinda
metal konstruksiyalarin korroziyasini siiratlandirir. Bu da yekun olaraq polad
struktlarin davamlilifini nazars ¢arpacaq daracada azaldir. Buna géra da bu
saha lizra calisan miitaxassislor miixtalif miithafiza tisullar islayib hazirlamis-
lar. Bu miihafize tisullarindan biri do miixtalif bakterisid ¢esidlarinin isteh-
salidir.

Bildiyimiz kimi son zamanlar neft emali sahasinde SRB-nin (sulfat re-
duksiyaedici bakteriyalar) inkisafini mahdudlasdiran bakterisid reagentlorin
cesidlorini artirmaq daha magsads uygun hesab edilir. Bu baximdan norbor-
nenil fragmentli asetilen tarkibli birlasmalar boyiik maraq kasb edir. Bu
birlasmain strukturunda reaksiya qabiliyyati yiiksak olan markazlarin olmasi
sobabindan onlarin asasinda bioloji va fizioloji aktiv maddslar, korroziya inhi-
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bitorlari, yaglara asqarlar va s. alda edils bilar. Taqdim olunan isda norbornen
sirasinin funksional avozedici amin tarkibli asetilen birlasmalorinin SRB-a
gars1 bakterisid tasirinin naticalari gostarilir. Bakterisid xassasi tayin olunan
birlasma yeni sintez olunmusdur. Asagida cadvalda sintez olunmus birlasma-
nin bakterid xassasinin analizi verilmisdir:

1 Reagent Bakterisidin HzS-in konsen- | Bakterisidin
konsentrasiyasi trasiyas1 mq/!1 aktivliyi
mq/1 z-%
1 2 3 4 5
0 260.40 -
NH
" @ﬁ ™\ 50 52.18 94.6
100 18.90 97.5
200 0 100.0
500 0 100.0

Gorindiyl kimi sintez edilmis reagent 50-100 mq/l konsentrasiyada
yliksak daracada SRB artiminin garsisini alir.
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KARBOKSIL QRUPLU POLIMERLD RODAMIN
B BOYAQ MADDOSININ SORBSIYASININ T9DQIQi

Solmaz Hasanova, irada Biinyadzada, Rasim Alosmanov
Baki Dovlat Universitetil
hesenovasolmaz39@gmail.com

Hal-hazirda sularin ¢irklanmasi ila yaranan ekoloji problemlar tahliikali
proseslar kimi giymatlandirilir. Suya diisan zararli qarisiglarin aksar hissasi-
nin mihitde hall olmasi, axinlar vasitasile ¢irklonma manbslarindan uzaq
moasafalora aparilaraq genis sahalards ekoloji problemlarin yaranmasina
sobab olur. Buna gors ds, miixtalif miiassisalorin tullanti sularim su
hovzalarina axitmazdan gabaq onlarin tamizlanmasina xiisusi digqgat yetirmak
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lazimdir. Bels sularin tamizlanmasinin samarali iisullarindan biri ds adsorbsi-
ya uisuludur. Bu tisul 6z sadsliyi ve asagl maya dayari ila secilir.

Tagdim olunan isda toxuculuq sanayesi miiassisalorinda genis istifada
olunan Rodamin B boyaq maddasinin sulu mahlullardan kanarlasdirilmasi
tciin KB-4 markali polimerin tatbiq imkanlar1 dyranilmisdir. Bu maqgsadls
sorbsiya prosesina temas miiddati ve boyaq maddasinin baslangic qatiliginin
tasiri tadqiq edilmisdir.

Zamandan asililiq statik saraitde «mahdud hacm» lisulu ila aparilmisdir.
Usulun mahiyyati terkibi malum olan miisyyan hacmli garisan mahlulda
miibadilo prosesinin Oyrenilmasindan ibaratdir. Sorbsiya olunmus boyaq
maddasinin miqdar ilkin, miisyyean zaman anindaki mahlullarin qatiliq
farqlarina goérs tayin olunmusdur (fazalarin filtrlanma ils ayrilmasindan son-
ra). Boyaq maddanin mahluldaki qatilig1 sorbsiyadan va sonra ultrabandévsayi
goriinen spektroskopiya metodu ila “Specord 200" cihazinda 6l¢iilmusdiir.
Tacriibalar 20+2°C temperaturda aparilmisdir. Mahlulun hacmi 100 ml, poli-
merin miqdari isa 100 mq gotirilmusdiir. Alinan naticalara gore sorbsiyada
tarazliq 350 daqige miiddatinda bas verir. Miixtalif baslangic gatilighh (30
mg\l, 50 mg\l, 70 mg\l, 90 mg\l, 110 mg\l) mahlullardan sorbsiya daracasi
uygun olaraq 81-97 % taskil etmisdir. Belsalikla, karboksil qruplu sanaye poli-
meri Rodamin B boyaq maddasinin sulu mahlullardan kenarlasdirilmasi tigiin
istifads oluna bilar.

OLEIN TURSUSUNUN TRIETILENTETRAAMINLD AMIDOAMINININ
QURULUSUNUN IQ SPEKTRAL ANALIZ USULU iL9 TODQIQI

Nizami Miirsalov, Aydan Kangarli, Elgiin Hosanov
Elm va Tahsil Nazirliyi Neft-Kimya Proseslari Institutu
aydanmehieva@gmail.com

Olkomizds neft ¢ixarma, neft emali vo neft-kimyasi sonayesi inkisaf
etmakda davam edir. Bu sababdan korroziya prosesinin darindsn arasdiril-
masi va halli yollarinin tapilmasi vacib masalalarden biridir. Son zamanlar
kiiklirdlii neftlarin ve qaz hasilatinin, ham ds emalin hacminin artmasi
biitévliikds korroziya problemini daha da kaskinlasdirmisdir. Metallarda bas
veran korroziyaya qarsi an 6namli ve genis yayilmis miithafize metodlarindan
biri da inhibitorlarin istifadasidir. 9dabiyyatdan da malumdur ki, inhibi-
torlarin siyahisi ve tatbiq sahalari stiratls genislanmakdadir [1,2].

Taqdim olunan is olein tursusunun trietilentetraaminle (TETA) 1:1 va
2:1 mol nisboatlorinde amidoaminlorinin sintezine vo quruluslarinin in-
fraqirmizi spektral analiz tsulu ile tadqigine hasr olunmusdur. Sintez
reaksiyalar1 130-140°C-do maddalarin, 5-6 saat miiddatinds aparilaraq ami-
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doaminlar sintez edilmisdir. Alinmis amidoaminlar su, izopropil spirtinds
yaxsl1 hall olur. Reaksiya naticasinda alinan reagentlarin ¢iximi1 94-97% taskil
edir. Sintez olunmus amidoaminlerin 1Q-spektrlori Almaniyanin Bruker fir-
masina maxsus “ALFA” 1Q-Furye spektrometrinda 600-3800 sm! dalga adadi
hiidudunda ¢akilarak sakil 1 va 2-da taqdim olunmusdur.
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Sakil 1. N-15-0lein tursusu va TETA asasinda 1:1 mol nisbatinda sintez
olunmus amidoaminin 1Q spektrinin tasviri
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Sakil 2. N-17-0lein tursusu ve TETA asasinda 2:1 mol nisbatinda sintez
olunmus amidoaminin IQ spektrinin tasviri.

IQ -spektrda asagidaki udma zolaglar1 miisahida olunmusdur:

CHz, vo CH3 qruplarinin C-H rabitasinin deformasiya (721, 1377, 1458
sm1) va valent raqgslari (2852, 2921 sm-1); C=C rabitasinin valent raqgslari -
3006 sm-l; amidin C= rabitasinin valent ragsleri-1730 sm-!; aminin N-H
rabitasinin deformasiya (3294 sm-) vo valent ragslori (1543 sm); C-N
rabitasini valent raqgslari (1273 sm); C=N rabitasini valent ragsloeri (1645
sm-1). Alinmis naticalara asasan sintez olunmus amidoaminlarin quruluslar
tasdiglonmisdir.
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MAQNIT XASSOLI POLIMER NANOKOMPOZITLD ARSENAZO III BOYAQ
MADDOSININ SULU MOHLULLARDAN KONARLASDIRILMASI
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Baki Dévlat Universiteti?
Azarbaycan Memarhq va Insaat Universiteti?
gunay.hajizade2002@gmail.com

Tullant1 sularinda genis yayilmis toksiki aromatik birlasmalardan biri da
boyaq maddalaridir (BM). Adatan BM-in sudaki ¢ox kicik qatiliglar1 da arzu
olunmazdir. BM-in tullanti sularindan ksnarlasdirilmasi liciin adsorbsiya tisu-
lu genis tatbiq olunur.

Toaqdim olunan isda arsenazo IlI-iin sulu mahlullardan adsorbsiya tisulu
ilo kanarlasdirilmasi {liglin polivinilspirt asasinda hazirlanmis ic¢élciili faza
torlu magqnetit hissacikli nanokompozit tatbiq edilmisdir. Maqnit xassali
nanokompozit gabaqcadan tikilmis polivinilspirti ssasinda sintez olunmusdur.
Bunun tgiin avvalca polimerls uygun xloridlarin sulu mahlullarindan Fe2* va
Fe3* ionlar1 sorbsiya olunur. Sonra zaif rabitads olan metal ionlarini
kanarlasdirmagq ti¢iin polimer distills suyu ila yuyulmusdur. Terkibinda metal
ionlar1 olan polimer 2 saat miiddatinde pH-in 12-13 qiymatinde NaOH
mahlulunda 60-70°C temperaturda qarisdirilir. Alinan kompozit su ila bir nec¢a
dafs yuyulur va qurudulur.

Adsorbsiya proseslarinin Oyranilmasi t¢iin BM-in 105 M gqatihigh ana
moahluly, sonra is durulasdirmagla is¢i mahlullar hazirlanmisdir. BM-in ilkin ve
sonraki qatiligi spektroskopiya metodu tayin olunmusdur. Tacriibalards 100 mq
nanokompozit, 100 ml mixtalif qatihigh BM gotirilmiisdir. Suspenziya
garisdirilmis v miiayyan zaman fasilalorinde BM-in mahluldaki qatilig1 tayin
olunmusdur. Miiayyan edilmisdir ki, arsenazo (III})-iin ilkin gatiligindan asili olar-
aq nanokompozitin sorbsiya daracasi 70-92% olmusdur. Naticalarin adabiyyat
malumatlar1 ilo miiqayisesine gore toklif edilon nanokompozit BM-in sulu
moahlullardan kanarlardirilmasi ii¢tlin istifads edils bilar.

SYNTHESIS OF MALEIC ANHYDRIDE-NONENE-1/CdO NANOSTRUCTURE
VIA SONOCHEMICAL REDUCTION METHOD

Sama Balashova, Elvin Malikov, Goncha Eyvazova
Baku State University
semabalasova@gmail.com

In the large field of nanotechnology, polymer matrix-based nanocompo-
sites have become a prominent area of current research and development.
Polymers play an important role in nanotechnology because they combine va-
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rious benefits like flexibility, processability, low cost, diverse functionalities,
etc. Recently, metal oxide nanoparticles are an attractive subject of continuous
scientific interest and have been deeply investigated because of their unique
physical-chemical properties and their wide range of applications as sensors,
semiconductors, magnetic materials, catalysts, optoelectronic materials, and
environmental remediation among others. The unique properties of nanopar-
ticles arise from their nanoscale dimension and a large number of surface at-
oms. Recently, researchers have focused on cadmium oxide (CdO) nanopartic-
les in applications, such as solar cells, photocatalysts, gas sensors, etc. CdO is
an n-tye semiconductor, which is characterized by direct band gaps of 2.2-2.5
eV and an indirect band gap of 1.96 eV [1,2].

In this work, the in situ synthesis of the CdO nanoparticles was carried
out within the process of the copolymerization of maleic anhydride with none-
ne-1 through the sonochemical reduction route.

Firstly, 0.1 mol maleic anhydride and 0.1 mol nonene-1 monomers were
thoroughly dissolved in 50 ml butyl acetate ester at room temperature, in a
beaker, with slow stirring. Then, 0.2 g azobisisobutyronitrile initiator was ad-
ded into the solution and it was placed under the ultrasonic processor and so-
nicated for 1 hour at 35 kHz frequency. 0.2 M solution was prepared using
0.005 mol CdCl; » 2.5H;0 and 25 ml butyl acetate ester in the volumetric flask.
This solution was added into the mixture in the ultrasonic device at the end of
1 hour and sonicated for additional 30 minutes. Then, 0.4 M solution was pre-
pared using 0.010 mol NaOH and 25 ml butyl acetate ester in the volumetric
flask. This solution was added into the mixture in the ultrasonic device at the
end of 30 minutes and sonicated for additional 15 minutes. Finally, the mixtu-
re was cooled and precipitated by adding ethyl alcohol, filtered, washed with
distilled water, and dried in a petri dish.

Then the obtained MAN/CdO nanostructure was investigated by diffe-
rent investigation techniques.
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CUHTE3 PA3BETBJIEHHBIX OJIMTOMEPOB UMHUJA CAXAPHUH-6-
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[MonucynbdouMuabpl (MOJMCAXapUHbI) SBJASAIOTCA CEPOCO—Jep—rKa—
IIMMHK aHaJI0TaMH MOJUMMU/J0B. ITU NOJUMepbl 06J1aAal0T BBICOKOH TepMo-
croiikoctbio (500-650°C), pacTBOPUMOCTbIO, YCTOMUMBOCTbIO K pajualUHy,
CBETY, KMUCJIOTHOMY U ILEJOYHOMY THAPOJIU3Y. B CBSI3W C 3TUM, y4uThIBast
IperMyllecTBa I0JMCAaXapUHOB, BO3HUKAaeT HEOOXOAUMOCTb pa3paboOTKH
30 PeKTUBHBIX METO/I0B CUHTE3a HOBbIX OJIMIOMEPOB Ha 6a3e caxapuHMOHO-
KapOOHOBBIX KUCJIOT.

JaHHas paboTa MOCBSLleHA CHUHTE3y U MCCAe0BAHHUID HOBBIX TEPMO-
cToiikux onurorpurannepuio (OTT) pa3BeTB/IEHHOTO CTPOEHHSI HA OCHOBE
MMU/Ia caxapUH-6-KapO6oHOBOM [1].

[lo/sryyeH BASKUI NPOAYKT KOPUYHEBOTO I1BETa PAaCTBOPHUMBIN TOJIKO B
anpoToHHBIX pacTBopuTesax (JM®A, JMAA, /IMCO) npu He6o/IbLLIOM Harpe-
BaHUU. CocTaB U cTpykTypa OTT moxaTBep:kAeHb! JaHHBIMU UHQpaKpacHON
CIIEKTPOCKOIUU U 3JIeMEHTHOI0 aHau3a [2,3].

Peakuusi npoBoOUIaChk MO CJAeAYIOLEN CXeMe:
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MoJiekyiipHble Maccbl U MapaMeTpbl MOJIEKYJISPHO-MacCOBOI'O pac-
npezeneHus OTI caxapyH-6-Kap60HOBOM KUCJIOTHI ObIJIM Ollpe/ie/IeHbl MeTO-
JIOM 3KCKJIIO3MOHHOM KHJIKOCTHOH XpoMaTorpaduu [4]. U3 mosyyeHHBbIX pe-
3yJIbTATOB U MO KpUBbIM MMP 66110 BBISICHEHO, UTO MPAKTHUYECKU BCe MPO-
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JYKTbl, CHHTE3UPOBaHHbIE B PA3HbIX YCA0OBUSAX, B OCHOBHOM COCTOSIT U3 JIBYX
dpakUui U COOTBETCTBYIOLIME KPUBbIE 06J1a1al0T GMMOJJaIbHOCThIO. U3 mo-
JIYYeHHBIX JJaHHBIX CJleJlaH BbIBOJ, O TOM, YTO B COCTaBe MPOAYKTOB KpOoMe
OJIUTOMEePHBbIX PpaKLUN CO CTeNeHbl0 NOJMMEPU3ALUN N=2-5 COOTBETCTBY-
IOLMM HU3KUM 3HaueHUsIM M,, uMeloTcs U GpaKIUU CO CPABHUTEIBHO BbICO-
KOH CTeleHblo MoJiMMepu3aluu n=3-6 U n=4-8, KOTOpble YCTAHOBJIEHbI IO
3Ha4YeHUusAM M, u M,, cooTBeTCTBeHHO. McX0 U3 3TUX AAaHHBIX, MOXKHO I0JIa-
raTb, 4YTO U3MeHEHHE YCJOBUM peaKLUUU AACT BO3MOXKHOCTb CeJEKTHUBHO
HalpaBUThb NpoLecc B HE06XouMyto cTopoHy U noayuutb OTT ¢ perynupye-
MbIMU napaMmeTpamMyd MMP B lIMPOKOM Avana3oHe MOJIEKYJISIPHOU MacChl.
CUHTEe3UpPOBAHHBIN NMPOAYKT NPEACTABJSET UHTEPEC AJs ero HCIoJib-
30BaHUSI B KauecTBe OTBepAUTeA-NIaCTUGUKATOPA NPOMBILIJIEHHbIX 3MOK-
CUJIHBIX CMOJI, @ TAKXKe MPU IPOU3BO/CTBE KJI€EB U TEPMOCTOMKUX MOKPBITHM.
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BENZAMIDMETAKRILAT VO METILMETAKRILAT
SOPOLIMERLORI BiOSiD POLIMER KiMi

Viisala Vahabova, Kazim Quliyev
EIm va Tahsil Nazirliyi Polimer Materiallart Institutu
vusalavahabova@gmail.com

Yeni biosid polimerlarin alinmasi makromolekul quruluslu birlagmales-
rin muiasir kimyasinda miihiim istigamatdir. Bu vazifs son illardas, bir ¢ox bak-
terisid maddalara davamli stammlarin genis yayilmasi va onlarin epidemiya
halin1 almasi ciddi problem oldugu bir vaxtda xtisusile aktual sayilir. Bununla
alagadar olaraq, patogen mikroorqanizmlarin eyni anda bloklanmasini tamin
edan vasitalar axtarmaq lazimdir. Bu problemi hall etmak {i¢iin, yani mikroor-
ganizmlardan qorunmagq ananavi olaraq istifada edilan asagi molekulyar ¢akili
biosidal maddslarls miigayisads mikrob hiiceyralarina birlasmis tasir gdstara
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bilan, hamg¢inin insanlar liciin daha effektiv vo daha az tshliikali olan poli-
merlardoan istifado daha perspektivlidir [1,2].

Bu xiisusiyyatlora malik yeni metakrilat tarkibli polimerlarin alinmasi
garsimiza qoyulan mithiim vazifadir [3]. Malumdur ki, kimyavi cahatdan aktiv
funksional qruplari olan metakril tursularinin ézlari perspektivli monomerlar
hesab olunurlar, ¢linki onlarin asasinda alinan polimerlar va sopolimerlar
totbiq sahasi genis olan polimerlardir, o ciimladan ytliksak bioloji aktivliye ma-
likdirlar. Yuxarida deyilanlara asasan bela naticaya galmak olar ki, radikal po-
limerlosma isulu ilo alinan benzamidmetakrilat (BMA) vo metilmetakrilat
(MMA) torkibli sopolimerlarinin sintezi yollarinin islanib hazirlanmasi va on-
larin antimikrob tasirlarinin 6yranilmasi ¢cox aktual masaladir.

Sintez edilmis homo- va sopolimerlarin bakterisid aktivliyinin ve toksik-
liyinin tadqiqi gostermisdir ki, bu preparatlar ¢ox aktivdir vo qram-misbat
(St.Aureus) va gram-manfi (E.coli) mikroorganizmlara va bir ¢ox niimunalara
qars1 biosidal tasir gostarir, asagi toksikliye malikdir (Cadval ).

Cadval. Biololji arasdirmanin naticalari

. Escherichia coli Candida
Sopolimer, mol : Staphylococcus aureus .
Ne % (gram-negative kul- (gram-pozitiv kultura) albicans
tura) (fungisid)
1 poli-BMA 34,7 : _; o o,
" | MMA 65,3
2 poli-BMA 53,28 : " o it
" | MMA 46,72
3 poli-BMA 86,3 : t et ot
" | MMA 13,7

Burada, +++ movcud olan test kulturalarin inkisaf etmasinin qarsisi
dorhal alinib, -++ moévcud olan test kulturalarin inkisaf etmasi 48 saatdan
sonra dayanib, --+ movcud test kulturalarin inkisaf etmasinin qarsis1 72
saatdan sonra alinib, --- he¢ bir tasiri yoxdur.

Belalikls, apardigimiz tadqiqatin naticasi olaraq bela bir ganaata galmak
olar ki, benzamid tarkibli monomerin va onun asasinda alinan polimerin
yluksak bakterisid aktivliya (benzamid fragmentine gora) malik olmasi
miixtalif sahalardas, xlisusan tibda biosidal preparatlar kimi istifada edils bilar.
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6-FURIL-2-METIL-2,3-EPOKSI-5-PENTEN-4-ONUN SINTEZI
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ipoma@science.az

Tarkibinda ikigat rabits, karbonil qrupu va oksiran halgasi saxlayan
doymamis epoksiketonlar yiiksak reaksiya qabiliyyatli monomer kimi bioloji
aktiv xassaye malik heterotsiklik maddslarin alinmasinda ve  epoksid
gatraninda modifikator kimi tatbiq olunur [1, 2]. Furfurolun (2-furankarbalde-
qid) ketonlarla aldol kondensasiyasindan alinan maddslarin tibbda darman
preparatlarinin, kand tasarriifatinda ve sanayenin bir cox digar sahslarinda
faydali kimyavi mahsullarin alinmasinda tatbiqi malumdur. Lakin furfurolun
epoksiketonlarla kondensasiyasi 6yranilmadiyi iiciin, biz gériilan islarin [3]
davami olaraq, adabiyyatda malum olmayan furan sirasinin doymamis epok-
siketonunu(iizvi sintezda potensial qiymatli madda) sintez etmak maqgsadila
2-metil-2,3-epoksi-pentan-4-onun furfurolla aldol-kroton kondensasiya reak-
siyasini (optimal sarait: epoksiketonun aldehids mol nisbati 3:1, temperatur
0-5°C, pH 8.5-9, reaksiya miiddati 40 daq, 5%-li NaOH mahlulu) apardiq, tgay-
94-95°C/1mm, n 1.4620, d;’ 1.0865 fiziki gostericilora malik 55% ciximla 6-
furil-2-metil-2,3-epoksi-5-penten-4-onun (FMEP) alinsina nail oldug.

o ] o]
R-CHO+CH3-ﬁ-C/H-\C(CH3)2 i R-CH:CH-ﬁ-c/H.E(CHs)z R= Q\
(6] o

Sintez etdiyimiz doymamis epoksiketonun (FMEP) IQ spektrinds epoksi
grupuna, ikigat rabitays (C=C), ikigat rabitays qosulmus C=0 qrupuna maxsus
udma zolaqlar1 miivafiq olaraq 1260, 920, 1680 va 1640 sm! oblastda askar
edilmisdir.

Doymamis epoksibirlagsmalar ve epoksi oliqgomerlarin polivinilxlorid
(PVX) gatraninda modifikator kimi istifadasi ve calaq sopolimerlarin amala
golmasi ilo naticolonmasi malumdur. FMEP-da epoksi qrupla yanasi ikigat ra-
bitenin olmasi bu birlagsmanin da PVX gatraninda modifikator kimi istifads-
sina imkan yaradir. Bunu nazars alaragq, sintez etdiyimiz doymamis epoksike-
tonun (FMEP) tatbiq sahasini genislandirmak maqsadils PVX gatrani ilo modi-
fikasiyasi 0yranilmis ve miiayyan edilmisdir ki, FMEP-nun tgliibutil peroksidi
istirakinda modifikasiyasi temiz PVX ilo miiqayisada daha tistiin fiziki-mexani-
ki xassalara malik olan faza quruluslu PVX kompozisiyasinin amals galmasina
gatirib cixardir.

Tikilmis PVX kompozisiyasinda faza qurulusunun xarakterik slamati gel-
fraksiyasinin amala galmasi sayilir ki, bu da kompozisiyanin tarkibindaki mo-
difikasiya agentindan ve diiicliibutil peroksidin (DUBP) miqdarindan asildr.
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Tadgiqatlar gostardi ki, gel-fraksiyanin an cox miqdar1 komponentlarin bu
nisbatinda (caki ila): PVX-100, modifikator-30 ve DUBP-1.5 yaranir.
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O INIEPEPABOTKE KOMIIO3UTOB HA OCHOBE ITPOIIMJIEHA
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[Io Mepe TOro, KaKk pa3BUBAIOTCS TaKHWe OTPACTH HPOMBIIIJIEHHOCTH,
KaK MalllMHOCTpOeHHUe, NPUOBOPOCTPOEHUE, CyAOCTPOEHHUE, aBUALLUOHHAS M
KOCMHUecKasl TeEXHUKA U T.[J. Bce GoJjiee )KeCTKHe TpeGOBaHUSA CTalU Npesb-
SIBJATBCS K KaueCTBY KOHCTPYKLMOHHBIX U3Je/UU MoJydaeMblX Ha OCHOBe
MOJTUMEPHBIX MaTepHrasioB. C LiesIblo yay4lleHHs] KaueCTBEHHbBIX MOKa3aTe el
BbINYCKaeMbIX B IPOMBIIIJIEHHOCTHU NOJMMEPOB B UX COCTaB BBOJAT IJIACTH-
bUKaTOpPBI, HAOJHUTE/H, CTAaOUIM3aTOPh], COCTABASAIOT CMEeCH pas3JUYHbIX
II0JIMMEPOB B Ollpe/ie/IeHHbIX KOMOWHALMAX U T.[J. i3MeHeHHe CTPYKTyphl U
CBOMCTB MOJIMMEPHBIX MAaTEPHAJIOB OCYILECTBJSIOT OOBIYHO B MpOIEcce Me-
XaHO-XMMHUYeCKOH MoAUUKALMU Ha IKCTPY3UOHHOM 0O6OPYJOBaHUM, CMe-
lleHWeM Ha BaJjibllaxX WJIM e HellocpeICTBEHHO B IIpoliecce MOHOTPEM TeXHO-
JIOTUA Ha JINTbeBOW MalluHe. [IperMyliecTBO MOHOTpPEM-TeXHOJIOTHM 3a-
KJII04YaeTcsl B CMelleHUH KOMIIOHEHTOB U MOJy4eHUU U3JeJUs 110 OJHOMIPO-
XOJJHOU cXeMe, T.e. B eJMUHOM TeXHOJIOTMYeCKOM LiMKJe. CoriacHO 3ToU Tex-
HOJIOTUM TIOCJIe CYXOro NepeMellMBaHUsl KOMIIOHEHTOB, NIOC/eJHUe Halpas-
JIAIOTCS B OYHKep JINTbeBOM MalllMHbI JJ15 AaJ]bHelIlero nepeMelinBaHus B
peXrMMe pacijiaBa U MoJiyueHUs U3/eisl Ha OCHOBE KOMIIO3MLIMOHHOIO Ma-
Tepuasa. CjiefyeT Ipy 3TOM OTMETUTD, UTO B JINTepaType NPUBOJSATCS BeCh-
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Ma CKy/iHble CBeJlJeHUsl OTHOCUTEJIbHO BJIHUSHUSA YCI0BUHN NepepaboTKU KOM-
MO3HWLIMOHHBIX MaTepUaloB Ha UX PU3UKO-MeXxaHUYeCKHe U, B 0COOEHHOCTH,
Ha TpUGOJOrHiecKre CBOMCTBA. IMEHHO OT yC/J0BHI NMPaBUJIbHOTO BbIGOpaA
TeMIEPATypPHOr0 peXMMa nepepaboTKH B MaTepUATbHOM LMUJIUHJPE JHUThe-
BOM MallMHBI U OXJaXK/AeHUsl Usjenus B npecc-GpopMe 3aBUCUT GOpMHUpOBa-
HUe HaJMOJIEKYJSPHON CTPYKTYpbl M, COOTBETCTBEHHO, KaYyeCTBEHHbIX Xa-
paKTepUCTUK KOMIO3UTOB [1-8].

B cBfI3U € 3TUM, LieJIbI0 JAHHOTO UCC/Ie/0BaHUS ABJISAIOCh U3yYeHHe 3a-
KOHOMEPHOCTH M3MeHEHHs OCHOBHBIX GU3NKO-MeXaHUYeCKUX, TEXHOJIOTu4e-
CKUX U TPUOOJOTMYECKUX XapaKTEPUCTUK KOMIIO3UTOB B IPOIECCe Mepepa-
O0TKH METOZAMU JINThS M0/ JaBJIE€HUEM U IKCTPY3HH.

4-AMINO-1-HIDROKSIBENZOLUN VO ONUN iZOMERLORININ NaOCl
ISTIRAKI ILO OKSIDLO$SMO POLIKONDENSLOSMOSININ
QANUNAUYGUNLUQLARI

Rana 9hmadova, Baxtiyar Mommadov, Dilbar 9liyeva,
Sobnam Hiiseynova, Sobahat Mommadova
Azarbaycan Respublikasi EIm va Tahsil Nazirliyi Polimer Materiallari Institutu
renaehmedoval511@gmail.com

Fenollarin oksidlasma polikondenslasmasini aparmagq ti¢ilin effektli ok-
sidlagdirici sistem kimi NaOCl da istifads oluna bilar. Bunui nazars alaragq,
aminohidroksibenzollarin NaOCl istirak: ila oksidlasma polikondenslasmasi-
nin mahsullar1 va kinetik qanunauygunluqlari tadqiq edilmisdir.

Aminohidroksibenzollarin NaOCl istiraki ilo oksidlosma polikon-
denslasmasi 343+368K temperatur intervalinda, temperaturun, reaksiyanin
aparilma miiddatinin, monomerin va oksidlasdiricinin qatiliginin dayisdi-
rilmasi ila dyranilmisdir.

Miayyan olunmusdur ki, temperaturun 343K-dan 368K-a kimi, monome-
rin gqatiliginin 1.16 mol/l-dan 1.55 mol/I kimi, hamginin, NaOCl: AF (mol) nisba-
tinin 3.0+1.0 intervalinda artirilmasi oliqgomer mahsullarin ¢iximinin nazar ¢ar-
pacaq daracads yiiksalmasina sabab olur (cad.). Cadvalde verilmis naticalar
asasinda aminohidroksibenzollarin oksidlasma polikondenslasmasinin optimal
aparilma soraiti asagidaki kimi segcila bilar: [AF]o=1.0 mol/l, [NaOCl]o=3 mol/],
T=368K vo 1=4 saat.

Qeyd etmak lazimdir ki, reaksiyalar1 daha qisa zaman arzinds apardiqda
oligomer mahsullarin ham ¢iximi asagi olur, ham da oliqgomerin molekul kiitla
gostaricilari yliksak olmur. Tapilmis optimal saraitda 3-AF, 2-AF va 4-AF-in
NaOCl istiraki ile oksidlasma polikondenslasma reaksiyalarinda ¢iximlari 69.4,
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78.2 va 86.8% taskil edir, yani bu proseslarda an yiiksak ¢iximla 4-AF, an asagi
ciximla 3-AF oliqgomer mahsullar amala gatirir.

Cadval. Aminohidroksibenzollarin NaOCl istiraki ile oksidlasma polikon-
denslasmsa saraitinin alinan oliqgomerlarin ¢iximina tasiri

Oligomerlarin ¢iximi, %
Ne | [AFJomol/]1 | [NaOClJomol/l | T,K | 1,saat | (uygun monomer asasinda)

3-AF 2-AF 4-AF
1 1.0 1.0 343 4 28.6 37.5 41.6
2 1.0 1.0 353 4 45.7 57.4 66.3
3 1.0 1.0 363 4 60.2 70.8 81.6
4 1.0 1.0 368 4 69.4 78.2 86.8
5 1.0 1.5 363 4 70.8 80.5 88.1
6 1.0 2.0 363 4 75.2 83.8 92.5
7 1.0 3.0 363 4 84.3 88.6 97.8
8 1.0 1.0 363 2 39.5 44.4 50.4
9 1.0 1.0 36,3 3 51.8 63.8 70.8
10 1.0 1.0 363 5 61.7 73.0 82.4

Molekul-kiitla gostaricilarinin tayini aminohidroksibenzollarin NaOCl is-
tiraki ila oksidlasma polikondenslasmasinda oliqgomer mahsullarin alindigini
gostarir. Alinmis oliqgomerlarin molekul kiitlasina géra paylanma ayrilari bi-
modal xarakterlidir. Oliqgomer mahsullarin tarkibinda asagi molekul kiitlali

fraksiyalarin (MW =560 +700 vo M, = 420 +550) migdari 68-82% intervalin-
da, oligomerlorin {Umumi molekul kiitlalari M.w =1670+2480 vo

M, =560 + 760 intervalinda olur.

Element analizlarin naticalari gostarir ki, oligomer mahsullarin element
torkibi AF-in element toarkibina ¢ox yaxindir ve onlar 14.1+15.2 hidroksil
gruplar1 saxlayir. Bu onu gostarir ki, AF-in NaOCl istiraki ila oksidlasma poli-
kondenslasma prosesinda hidroksil qruplarinin istiraki ile su ayrlimasi reaksi-
yasl bas vermir [1, 2].
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IZOTAKTIK POLIPROPILEN VO3 YUKSOK TOZYIiQLI POLIETILEN 9SASLI
KOBALT OKSIiD TORKIBLI NANOKOMPOZITLOR

Niisaba Qurbanova, Tiirkan Quliyeva, Sevinc Rahimova
Azarbaycan Respublikasi EIm va Tahsil Nazirliyi Polimer Materiallari [nstitutu
ipoma@science.az

Hazirda sanaye polimerlarinin qarisig1 va ya arintilari asasinda yaxsi-
lagdirilmis xassalera malik kompozit materiallarin alinmas1 tadqgiqatgilarin
diggatini daha ¢cox calb edir. Polimer qarisiglarin hazirlanmasi zamani nazara
alinacaq an vacib masalalardan biri qarisigin hazirlanacag ilkin polimerlarin
bir-biri ila uyusmasidir [1].

Msalumdur ki, izotaktik polipropilen (PP) va yiiksak tazyiqli polietilen
(PE) - garismayan poliolefinlardir. Onlarin uyusmasinin yaxsilasmasi ili¢iin
kompozisiyanin tarkibina els doldurucu daxil etmak lazimdir ki, fazalararasi
alava olaraq alinan materiallarda komponentlarin uyusmasini, hamginin istis-
mar xassalarini yaxsilasdirsin [2].

Isin asas magsadi polimer matrisinds stabillasdirilmis metaltarkibli na-
nodoldurculu PP va PE asasli kompozitin alinmasi, qurulus ve xasssalarinin
tadqiq olunmasidir.

Nanokompozit polimer materiallar kobalt oksid tarkibli nanohissaciklar
saxlayan nanodoldurucu ile PP va PE-nin laboratoriya vardanasinda 160-
1652C temperaturda, 15 doeq miiddatinds qarisdirilmasi yolu ile alinmisdir.
Mexaniki sinaglar aparmaq ii¢iin alinan qarisiq 1902C temperaturda, 10 MPa
tozyiqde qalinigi 1 mm olan lévhacik seklinds preslenmigdir. Ilkin kompo-
nentlarin nisbati: PP/PE/Co0 =50/50/ (0.3; 0.5; 1.0).

Alinan nanokompozitlarin fiziki-mexaniki gostaricilari tayin edilmis-
dir.Gostarilmisdir ki, kompozisiyanin tarkibina 0.5 kiit.% kobalt oksid tarkibli
nanodoldurucu daxil etdikds qirillmada nisbi uzanma 1.2 dafs, méhkamlik
gostaricisinin qiymati 13.15-dan 16.60 MPa-dak artir. Eyni zamanda arintinin
axiciliq gostaricisinin qiymatinda artim miisahida olunur. Alinan nanokompo-
zitlorin Vik-a gora istiliye davamliliginin tadqiqi gostarmisdir ki, PP/PE tarki-
bins nanodoldurucu daxil edilmasi istiyadavamliliq gostaricisina praktiki ola-
raq tosir gostormir.

Alinan naticalar ona dolalat edir ki, polimers daxil edilmis az miqdar
nanodoldurucu (0.3; 0.5 kiit.%) strukturemsalagatirici- siini kristaldogurucu
markazlar rolunu oynayaraq polimerda xirda sferolit strukturun yaranmasina
sabab olur. Bu da alinan nanokompozitlerin yaxsilasdirilmis fiziki-mexaniki
xassalarini xarakteriza edir.
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ASAGI SIXLIQLI POLIETILEN VO POLiPROPILEN QARISIGI 9SASINDA
MODIFiKASIYA EDILMi$ DOLDURULMUS POLIMER KOMPOZISiYASI
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Polimer kompozisiya materiallarinin alinmasinda matris olaraq polimer
qarisiglarindan istifade olunmasi materialsiinashigin aktual problemlarindan-
dir. Ancaq malumdur ki, aksar hallarda polimerlarin bir-biri lla zaif uzlasmasi
sobabindan alinmis polimer materiallarinin fiziki-mexaniki xasalori homopoli-
mer asasinda alinmislarin hamin xassalarindan xeyli asagi olur. Bu baximdan
qarisiqda polimerlar arasindaki uzlasmani yaxsilasdirmaq iigiin funksional
alagalandiricilarin vasitasile modifikasiyadan genis istifada olunur.

Taqdim olunan isda asag sixligh polietilen (ASPE) va polipropilen (PP)
qarisigindan matris, vulkanik gilden isa doldurucu kimi istifads etmakla alinan
polimer kompozisiya materiallarinin (PKM) fiziki-mexaniki xassalari 6yronil-
misdir. ASPE va PP-nin qarisma qabiliyyatinin yaxsilagsdirilmasi tigiin malein
anhidridinin hepten-1 va akril tursusu arasindaki ti¢lii sopolimerindan modifi-
kator kimi istifads edilmisdir. Ovvalki tadgiqatlardan malum oldugu kimi [1],
hamin sopolimerlarin tarkibindaki reaksiya qabiliyyatli funksional quruplarin
(karboksil, karbonil qruplari, ikigat rabitalar) slagalandirici funksiyalar:
gisman doymamisliga malik ASPE va PP arasinda uzlasmani giiclandirir ki, bu
da doldurulmus polimer kompozisiya sisteminds yaranan materiallarin defor-
masiya-mohkamlik xassalarini yaxsilasdirir [2].

Kompozisiya garisiglar1 hazirlanmasinda miixtalif nisbatlards 10803-
020 markali ASPE va 18003-190 markali PP va vulkaik gildan istifads edilmis-
dir. PKM-lar paralel olaraq modifikator olmadan ve modifikatorun istiraki ila
hazirlanmigdir. Biitiin hallarda modifikatorun miqdar1 3% taskil etmisdir.
Alinmig PKM-larin fiziki-mexaniki xassalari asagidaki cadvalda gostarilmisdir.
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Cadval. ASPE va PP qarisigi asash doldurulmus PKM-larin fiziki-mexaniki
xassalari

Mohkamlik C .
. Nisbi uzanma,
Sira haddi .
Ne PKM-in tarkibi, % o, MPa
1 2 Mo | %
m
1 ASPE - 35, PP - 35,*D - 30 18.21 23.52 3 | 32130
2 ASPE - 30,PP-30,D-40 17.27 21.31 3 | 25| 22
3 ASPE - 25,PP - 25,D-50 22.98 28.35 3 |28 20
4 ASPE - 20, PP -20,D - 60 21.71 23.21 3 18 | 16
5 ASPE - 15,PP-15,D-70 17.5 19.23 3 12 | 12

*D - doldurucu vulkan gili.
Qeyd: o va € - modifikasiyayadak (1), modifikasiyadan sonra (2).

Cadvealdan goriindiiyii kimi, nisbatan yiiksak méhkamlik haddina malik
PKM-lar ASPE, PP va D-nin qarsiligli nisbatlarinin 25:25:50 olarkan miisahida
edilmisdir. Butlin hallarda modifikasiya edilmis PKM-larin méhkamlik hadlari-
nin giymatlarinin daha da yiiksak oldugu miiayyan edilmisdir. Bels ki, modifi-
kasiyaya dak gostarilon giymatlar 6 =17.5-22.98 MPa arasinda dayisdiyi halda,
modifikasiyadan sonra o =19.23-28.35 MPa intervalin1 shato edir. Bundan
basqa modifikasiya olunmus niimunalarin nisbi uzanmalarinin giymatlarinda
azalmaya dogru meyl goriiniir. Mohkamlik haddinin an yiiksak oldugu ASPE,
PP va D-nin qgarsiliqli nisbatlarinin 25:25:50 oldugu PKM niimunasi ii¢iin nisbi
uzanmanin giymatinda 28%-dan 20%-a dak enis geyda alinmisdir.

9lds edilmis naticalar funksional slagalandiricilar istifada etmakla AS-
PE, PP qgarisiglarinin modifikasiyasi yolu ils yliksak istismar xassalarina malik
miixtalif tayinatli polimer kompozisiya materiallarinin alinmasinda istifada
edils bilar.
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2-[N-ALLIL-N-(B-XLOR)ALLILAMINO]PROPAN
TURSUSUNUN SINTEZi VO POLIMERLOSMOSI

9miraslan Qaramanov, Simuzar Allahverdiyeva,
Nazim Hiisiyev, Murad Qurbanov
Azarbaycan Respublikasi EIm va Tahsil Nazirliyi Polimer Materiallar Institutu
ipoma@science.az

Hazirda diallil tebiatli monomerlarin ve hamginin, genis spektrli tatbiq
sahasi olduguna gors, suda hall olan ionegen polimerlarin sintezina boytlik
diggat yetirilir. Bununla bagl olaragq, tarafimizdan a-aminokarbon sirasi [1, 2]
tursularindan olan 2-[N-allil-N-(B-xlor) allilamino] propan tursusu (APT) sin-

tez edilmisdir.
CH,=CHCH,Cl  2NaOH  CH,=CHCH, \

H,NCH(CH;)COOH *+ N— ClH—COOH

CH,~CCICH,Cl _2NaCl CHy=CCICH,
-H,O CHj3

Bizim elmi maragimiz onunla baghdir ki, belo monomerlar kimyavi
modifikasiya va bioloji aktivlik iiciin genis imkanli, nizamlana bilsn hidrofil-
hidrofob balansli vo tursu asas xassali yeni yiiksok molekullu poliaminlarin
yeni naslinin yaradilmasi imkanina malikdirlar.

APT-nin radikal polimerlasmasi ammonium persulfatin (AP) istiraki ila
sulu mahlullarda aparilmisdir. Radikal xarakterli inisiatorsuz polimerlasma
reaksiyasinin aparilmasi gostarir ki, praktiki olaraq reaksiya getmir.

APT-nin radikal polimerlasma reaksiyasi asagidaki sxem tizra bas verir:

CH,=CHCH, .
n /N—CH -COOH —> CH,- CH— CCl -CH,
CH,=CCICH,
H2 cx—u
H N HC(CH3)COO n

Bromid - bromat metodu (Knoppa metodu) ilo miiayyan edilmisdir ki,
alinmis polimer doymamis allil qruplar1 saxlamir. Bir soézls, aparilmis
tadgiqatlar ve adabiyyat gostaricilori asasinda miayysan edilmisdir ki,
polimerlasma diallil qruplarinin ikiqat rabitaleri hesabina, tsikloxatti
mexanizm {izra, pirrolidin strukturlu polimerlarin amals galmasi ils bas verir.

Polimerlasmanin naticalari cadvalda verilmisdir.

Cadval. APT-nin radikal polimerlasma reaksiyasinin naticalari

Inisiator Polimer- Tempe- G?tlr..ﬂ{nw
Monomer, : o o ozlilik

[M] = 2 mol/I [1] = 5x10- lasma ratur, Cixim, % (Meot)
3mol/1 miihiti C kb
dl/q
AP Su 60 45 0.15
AP Su 70 40 0.17
APT AP Su - etanol 60 30 0.04
AP Su - etanol 70 35 0.06
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Cadvaldan goriindiiyii kimi, gatirilmis 6zliliiyiin an boylik giymati suda
mohlulda 70°C temperaturda alinmisdir.
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PLASTIK KUTLOLORIN EKOLOJi BALANSA TOSIRI
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Azarbaycan Respublikasi EIm va Tahsil Nazirliyi Polimer Materiallari Institutu
khalilova.leyla@inbox.ru

Miasir dovriinds mithiim problemlarin baslicasi ekoloji balansin sax-
lanilmas1 va tabii sarvatlarin qorunmasidir. Bels problemlardan biri ekoloji
balansin sanaye va maisat tullantilar ila girklanmasidir. Plastik kiitlalarin iste-
hasalinin ildan-ila artmasinin asas sabablarindan biri onlarin genis ¢esidli ol-
masidir. Polimer materiallarin istehsalinin artmasi ils barabar isloanmis plastik
gablarin, istifade miiddati 6tmiis plastik maddalarin ve onlarin komponentls-
rinin boyiik hacmda y1gilib tullantiya cevrilmasi prosesi ekoloji problemlara
gatirib cixarir. Polimer tullantilarinin asas istifads yolu onun resikli-yani onun
tokrar istifadasidir. Resiklin miisbat cahati odur ki, sanayenin miixtslif sahals-
ri liciin alava yararli xammal olmagqla, tebiatin tekrar ¢irklanmasinin qarsisini
alir. Buna gora resikli ham iqtisadi, ham da ekoloji cahatdan sarfali sayilir. Bu-
nunla slagadar olaraq bu tullantilarin tskrar emala verilmasi aktual
masalalardandir [1]. Tekrar emal texnologiyalarin yaradilmasi, utilizasiya
problemini hall etmakla yanasi tebiats ziyan vermadan yeni polimer material-
larinin istehsal liciin talab olunan xammalarinda ganaatine imkan verir. Bu
texnologiyalardan biri polimer gatiliglarinin tokrar emal etmoakls, onlardan
kompozisiya materiallarinda istifads edilmasidir [2]. Bu magsadla doldurucu
kimi vulkanik gilden GB 0500GT markali PP va onun tullantilarindan istifada
etmakla miixtslif xassali PKM alinmisdir. Bu da ekologiyanin temizlanmasina
miisbat tasir gostarir.
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o 1 o Dartilma qiivvasi o Nisbi uzatma €
Ne Kompozitlarin tarkibi, % MPa %
1 PP - 70, Dol - 30 38.02 27
2 PP - 60, Dol - 40 28.0 20
3 PP - 50, Dol - 50 27.4 16
4 PP - 40, Dol - 60 23.7 16
5 PE - 30, Dol - 70 13.4 12

Polimer materiallar1 Institutunda plastik kiitla (PP) tullantilar1 ve dol-
durucu kimi istifade olunmus yerli siixurlarin atqilar asasinda kompozisiya
materiallarinin alinmasi istiqgamatinda tadqiqatlar davam etdirilir.
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Moammoadli, Elnars Aslanova, Roman 9sadov
Azarbaycan Respublikasi EIm va Tahsil Nazirliyi Polimer Materiallari Institutu
nazimbektash@gmail.com

Msalumdur ki, polimerlarin destruksiyasi istilik, oksigen, isiq, mexaniki
tasir, bioloji amillarin tasiri altinda va digar iisullarla bas vera bilar [1]. Bu
proseslar makromolekul daxilinde kimyavi rabitalarin qirilmasi ilea poli-
merlasma daracasinin asagl diismasi va belalikla onlarin molekul kiitlalarinin
azalmasi ilo miisaiyat olunur. Destruksiya lisullarindan xtisusils asagi molekul
kiitlasina (MK) malik oliqomerlarin, yaxud makromolekullarin alinmasinda
genis istifada edilir. Bu tezisda fotoelektrokimyavi (FEX) tsuldan istifada
edarak yiiksak molekullu polivinnilxloridin (PVX) destruksiyasi vasitasila
asagl molekul kiitlalali (MK) PVX yaxud oliqovinilxloridin (OVX) alinmasi va
alinmis oliqgomerlarin molekulkiitla paylanmalarinin (MKP) ekskliizion-xro-
matoqrafik tayinina hasr edilmisdir.

9ldo edilmis naticolar PVX-nin destruksiya prosesinin FEX soraitindon,
o climladan ayri-ayr1 elektroliz amillarinden six suratds baghh oldugunu
gostarmisdir. Bels ki, bu va ya digar amilin dayisdirilmasi (isiglanma daracasi,
carayanin siddati va sixligl, temperatur, reaksiya miiddati va digar amillar)
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makrozancirin miixtalif terzda qirilmasina sabab olur. Belalikls, reaksiya
soraitinin doqgiq tonzimlanmasi alinan mahsullarinin xassalarinin tonzimlan-
masina imkan verir. Toqdim olunan isda radikal polimerlasma tisulu ila sintez
edilmis MK-s1 25000 olan PVX asasinda FEK destruksiya tisulu ila saraitden
asili olarag MK-s1 400-dan 5000-a dak olan daha asagi MK-ya malik oliqovi-
nilxlorid alds edilmisdir. Malum olmusdur Ki, isiqglanma daracasininin 20-103
Lk vo 30-103 Lk arasinda artirilmasi naticasinda gotiiriilen PVX mahsulunun
MK-sin1 400-den 5000-a dak asagi salmaq olar. Bu zaman alinan oooliqo-
merlarin polidisperslik deracasi kifayat qadar dar - 1.2-1.5 civarinda doayisir.
Beloaliklo isiglanma daracasindan asili olaraq destruksiya prosesinde MK-lari
400 (30-103 Lk), 1500 (25-103 Lk) va 5000 (30-103 Lk) olan OVX mahsullari
alda edilmasina nail olunmusdur.PVX-nin fotoelektrokimyavi destruksiyasi
150 Vt giiciinda kézarma lampalarindan va anod va katod kimi grafitdan isti-
fads edilmisdir [2]. Elektrolit sulfat tursusunun sulu mahluludur (0.5M H,S04).
Dimetilformamidda hall edilmis PVA niimunasi (2 q) elektrolitla birlikda qra-
fit katod va anodla tachiz olunmus elektrolizyora yerlasdirilmisdir. Reaksiya
zonasinin gorinan isigla sialanmasi il 0,1 A/sm?2 carayan sixliginda va 40-
50°C temperaturda destruksiya prosesi aparilmisdir. Destruksiya iiciin talab
olunan vaxt 8-10 saatdir. Elektrolit hacminda amala galan PVX-nin destruksi-
ya mahsullarini halledicidan ayirdigdan sonra vakuum skafinda 40°C tempe-
raturda qurudularaq sabit ¢akiya gatirilmisdir.

Tadqiqat obyektlarinin MK vo MKP parametrlari ekskliiziya xromatoq-
rafiyasi lisulu ile KOVO firmal yiiksak effektli maye xromatoqrafinda refrakto-
metrik detektorla tayin edilmisdir. Ayirmada hissaciklarinin 6l¢ilisti 7 mkm,
100 va 200A masamsali Separon-SGX sorbenti ilo doldurulmus 3.3x150 mm
Olciilii ardicil qosulmus iki kalondan istifade edilmisdir (eliient DMFA, 0.3
ml/daq, T = 20-25¢C). Kalonlarin I[gM-1a Vi arasinda kalibrlanma asihiligs M =
(1.5-50)x103 intervalinda polistirol standartlarindan istifade etmakls
alinmigdir.
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BIS (bis-2,4-DIBROMMETIL)-1,3,5-TRIAZAPENTADIENATO Me(II)
KOMPLEKSLORININ SINTEZI

Noazrin Zeynallil, Abel Maharramov?!, Namiq Sixaliyev!, Sahnaz
Qahramanovaz?, Dilgom Tagiyev?
1Baki Doviat Universiteti
ZNagyev adina Kataliz va Qeyri-iizvi Kimya Institutu
Gulnar.suleymanova.911@gmail.com

Boazi kecid metal (Cu,Ni,Pd,Zn) duzlarinin CCI3CN ile ammonyak isti-
rakinda reaksiyasindan triazapentadien komplekslarin (TAP) sintezina nail
olunmusdur [1].

ccly

N
ci,c— NH
NH,

Me(ll)
—_—

NH NH |ci,c—=n
Cle—=N s | clic4 |22 —_ Me { NH =C(CCl3)N=C(CCI5)NH } , }
NH,

A Me=Cu,Ni,Pd,Zn.

Qeyd edak ki, TAP komplekslarinin yiiksak ¢iximla sintezi, izvi halledi-
cilarda yaxsi hall olmalar1 onlarin {izvi sintezda katalizator kimi tatbigine im-
kan yaradir. Bununla yanasi TAP komplekslarinin yiiksak fizioloji aktivlik
gostarmasi torafimizdan miiayyan edilmisdir.TAP komplekslarinin katalizator
kimi tatbiqi va fizioloji aktivlik gdstermalarini nazara asetonitrilin digar
toramasi dibromasetonitrille Br,CHCN Cu, Ni vo Zn duzlarinin 1sxemi tizra re-
aksiyalar1 aparilmisdir. Br,CHCN-in aseton muhitinda Zn(CH3COO); ila reaksi-
yasinda miivafiq TAP kompleksinin deyil 2,6-bis(dibrommetil)-4,4-dimetil-
1,4-dihidro-1,3,5-triazin birlasma-sinin alinmasina gatirib ¢ixatmisdir [2].

BRY

\C/ Br H Br
Zn(AcO), , NH; Il )\(N\H\
Br,HC—C=N —— ~» A _O _ Br" Y 3y "Br
DMSO N__N

CuCl; va NiCl; duzlar: ila aparilmis reaksiyalardan ise miivafiq TAP komp-
lekslarin alinmasina nail olunmusdur.

BrzHC H H cBrzH
N N
NH >/_ N ‘<
CHBr,C(N —— 3 » N M \N Me= Ni, Cu
HBr,C H cBr,H
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Hal hazirda kompozisiya materiallar1 boyiik stirotlo inkisaf edon
miistaqil sahalardan biridir. Miiasir dévrda insan faaliyyatinin els bir sahasi
yoxdur ki, orada polimer kompozisiya materiallarindan istifads olunmasin.
Yiiksak istismar xiisusiyyatlarina gora epoksi kompozit materiallar va onlar
asasinda olan ortiiklor miixtalif miihandislik ve senaye sahalarinda genis isti-
fads olunur [1].

Buna giic, istilik miiqavimati va istehsal qabiliyyatinin unikal birlasmasi,
hamcinin EKM-ya xiisusi xiisusiyyatlar vermak imkani kémak etdi. Epoksi gat-
ranlara asaslanan yapisdiricilar hazirda an genis yayilmisdir.

Yiiksak fiziki-mexaniki xlisusiyyatlara malik epoksi kompozitlarin alin-
masy,tikici agent-barkidicidan asili olan polimerlasma prosesi ilo miiayyan edi-
lir. Barkidici néviiniin se¢imi kompozitin xiisusi tayinati ve is saraiti ile
miiayyan edilir. Praktikada barkidici olaraq an ¢ox birli va ikili aminlardan is-
tifads olunur (PEPA) [2].

Tagdim olunan isda isa yeni név barkidici olan malein anhidridi,sti-
rol,hepten-1 ti¢lu birgs polimerindan istifads olunur. Bu tsiilla barkimas prose-
sinin daha az Oyrenilmasinin sababi, epoksianhidrid kompozisiyalarinin
barkimasinin yiiksak temperaturda, destruksiya temperaturunun yaxinliginda
bas vermasidir [3].

Yapisqan kompozisiyalar (formulalar) normal seraitde asagidaki
ardicilligla hazirlanmisdir: laboratoriya tarazilarinde miixtalif nisbatlarda bir
farfor qabda epoksi oligomer va barkidici ¢akilir,sonra qurutma skafinda ho-
mogen hal alanadsk garisdirilir.

Ilkin olaraq 1:2 nisbatds (MA-ST-HP:EQ) gotiiriiliir.

Alinan epoksi asasli yapisqanla 2 aluminium 16vha bir birina yapisdirilir
va sobaya qoyulur. Sobada daraca 120-130C°-ni kegmoamalidir.
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MA-ST- Barkima Barkima Dartilmaya qarsi
HP:EQ doaracesi,°C | muddati,daq | miigavimat,MPa
1:2 130 130 11+1
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6-ARIL-4-FENIiL-1,2-DiHiDROPIiRiMiDiN-2-ONLARIN SiNTEZi

Noacaf Ramazanzada, Ayan 9srafi,
Abel Maharramov, Malahat Qurbanova
Baki Dovlat Universiteti
necef.ramazanzadel7 @gmail.com

Malumdur ki, multikomponent reaksiyalar iizvi sintez sahasinda faydal
tisula ¢evrilmisdir, bu da onlarin yasil kimya tslablarine uygun olmasi ila
dlagadardir [1,2]. Bunu nazars alaraq multikomponent kondenslasma isti-
gamatinda tadqiqat islarini davam etdirarak bizim terafimizdan ilk dafs ola-
raq CF3;COOH istirakinda miixtalif aromatik aldehidlarin asetofenon va karba-
mid ils reaksiyasi tadqiq olunmusdur. Miiayyan edilmisdir ki, bu zaman reak-
siya mahsulu yiiksak ¢iximla 6-aril-4-fenil-1,2-dihidropirimidin-2-onlar (1-11)
olmusdur:

Ar
o 9 CF,COOH 1N\
) H,N—C—NH, )k —E
A=C, T L tue e -
H o : 07 >N CH,

Ar=CH; (1), p-CH;0CH,(2), p-CH,CH, (3), 2-CICH, (4), p-NO,CH,(5), 5-Br,2-OHCH,(6), C;F5(7),
3-NO,C4H,(8), p-BrC¢H,(9), 2-OHC4H,(10), p-(CH5),NCH,(11)
Sxem 1. 6-aril-4-fenil-1,2-dihidropirimidin-2-onlarin (1-11) sintezi
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Reaksiyanin gedisina va alinan birlasmalarin tamizliyina nazik tebagali
xromatoqrafiya (NTX) metodu Sorbfil ilo nazarat olunmusdur. Sintez olunan
birlogsmalarin qurulusu IQ spektroskopiya ve rentgen qurulus analizi (RQA)
metodu ils tasdiq edilmisdir.
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CRYSTAL STRUCTURE, SUPRAMOLECULAR ASSEMBLY INSPECTION BY
HIRSHFELD SURFACE ANALYSIS AND COMPUTATIONAL EXPLORATION
OF 4-PHENYL-6-(P-TOLYL)PYRIMIDIN-2 (1H)-ONE (PPTP)
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A single crystal of 4-PHENYL-6-(P-TOLYL)PYRIMIDIN-2(1H)-ONE
(PPTP) (I) suitable for X-ray analysis (Figure 1) was derived by double recrys-
tallization from ethanol. The complete set of X-ray diffraction [1,2] data for
compound (I) was deposited to the Cambridge Crystallographic Data Centre
(CCDC entry no. 2217284) and is available at www.ccdc.cam.ac.uk.
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Figure 1. Structure of the molecule of (I) according to the X-ray diffraction
data

The derivative of pyrimidinone named as 4-Phenyl-6-(p-tolyl)pyri-
midin-2(1H)-one (PPTP) is synthesized. The crystal structure of it is verified
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by the single crystal x-rays diffraction analysis which inferred that the molecu-
lar configuration is stabilized by intramolecular is stabilized by intramolecu-
lar C-H--N bonding. The supramolecular assembly is mainly stabilized by N-
H---0 and C-H:--O bonding. In addition, m:--m stacking interactions further sta-
bilize the crystal packing. Hirshfeld surface analysis (Figure 2) inferred that
the H---H and C---H contacts are the most significant contributor in the crystal
packing with percentage contribution of 50.8% and 18.4%, respectively. The
void analysis conformed that there is no large cavity in PPTP and the com-
pound is expected to have good mechanical properties. The computation study
showed that the dispersion energy played a prominent role in the stabilization
of the crystal packing.
(a) 4

(b)

Fig. 2. Hirshfeld surface plotted over (a) d;o;m in the range -0.6257 to 1.4586
a.u., (b) shape index in the range -1 to 1 a.u,.
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CRYSTAL STRUCTURE OF 6-(4-METOXYPHENYL)-4-PHENYL-1,2-
DIHYDROPYRIMIDIN-2-ONE

Najaf Ramazanzadeh, Necmi Dege, Emine Berrin Cinar,
Abel Maharramov, Malahat Kurbanova
Baki Déovlat Universiteti
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A single crystal of 6-(4-metoxyphenyl)-4-phenyl-1,2-dihydropyrimidin-

2-one (I) suitable for X-ray analysis (Figure 1) was derived by double recrys-
tallization from ethanol. The complete set of X-ray diffraction data [1,2] for
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compound (I) was deposited to the Cambridge Crystallographic Data Centre
(CCDC entry no. 2171833) and is available at www.ccdc.cam.ac.uk.

Figure 1. Structure of the molecule of6-(4-metoxyphenyl)-4-phenyl-1,2-
dihydropyrimidin-2-one (I) according to the X-ray diffraction data

The X-ray diffraction analysis shows that I is an Orthorhombic system
with Pbca centrosymmetric space group with the parameters of unit-cell a =
7.3284 (5) A b = 13.4574 (10) A, ¢ = 28.058 (2) A, and v = 2767.1 (4) A3. Five
hydrogen bonds play a role in crystal packaging. With a short distance of 1.92
A, the most effective is the N2—H2:--01 bond (Figure 2).

. s
Figure 2. Hydrogen Bonds for the title compound.

The dimers are linked by N—H-:-O hydrogen bonds that make up R(2)
graph set motifs, and extend along the c-axis direction. Weak aromatic m-
T stacking interactions between adjacent C1 and C2 ring lead to the formation
of a three-dimensional network. Cg1 is the centroid of the N1-C9-N2 -C8- C11-
C10 ring and Cg2 is the C2-C3-C4-C5-C6-C7 ring’s centroid. Interactin from

Cgl to Cg2 has 3.757 A distance (1/2+X,1/2-Y,-Z) and from Cg2 to Cgl has
3.601 A disance (-1/2+X,1/2-Y,-Z) as seen in Figure 3.

119


http://www.ccdc.cam.ac.uk/
file:///C:/Users/Zaur.Gurbanov/AppData/Local/Temp/Temp1_04-04-2023_21-34-42.zip/shelx%20_space_group_name_H-M_alt
file:///C:/Users/Zaur.Gurbanov/AppData/Local/Temp/Temp1_04-04-2023_21-34-42.zip/shelx%20_cell_length_a
file:///C:/Users/Zaur.Gurbanov/AppData/Local/Temp/Temp1_04-04-2023_21-34-42.zip/shelx%20_cell_length_b
file:///C:/Users/Zaur.Gurbanov/AppData/Local/Temp/Temp1_04-04-2023_21-34-42.zip/shelx%20_cell_length_c
file:///C:/Users/Zaur.Gurbanov/AppData/Local/Temp/Temp1_04-04-2023_21-34-42.zip/shelx%20_cell_volume

Figure 3. Strongest o --- i interactions
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AL/C4HoCL/DESEN-1 SISTEMINDO ALINAN OLIQODESENLORIN iDS SPEK-
TROSKOPIiYA USULU iL9 TODQIiQi
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Sintetik polialfaolefin yaglarinin alinmasda olefin xammali kimi desen-1-
don genis istifade olunur. Desen-1-in di-, tri- ve tetramerlori hidro-
genlosmadan sonra unikal fiziki xassalare malik oldugundan sintetik va yarim-
sintetik motor yaglarinin hazirlanmasinda xiisusi shamiyyat kasb edir. Oliqo-
desenlarin alinmasi liclin asasan Brensted voa Lyuis tursular, alkilaliiminium
halogenidlar, bor halogenidlor ve onlarin mixtalif metallarla kompleksls-
rindan istifads etmakls kation oligomerlasma proseslari malumdur.

Taqdim edilan isds desen-1-in oligomerlasdirilmasi {iciin alliminium metal
va butilxlorid asasinda katalizatordan istifads edilmisdir. Katalizatorun sintezi alii-
miniumun aktivlesmasi aninda sistema desen-1 alava etmakls oliqgomerlosma pro-
sesi ila birga, Al/C4HsCl/desen-1 komponentlarin 0,5/20/40 kiitla nisbatinds 80°C
temperaturda 7 saat miiddatinds aparilir. Alinan oligomerlasma mahsulu
16,90%kiit. 23,37%kiit. 59,73%kiit. migdarinda 270-3800°C, 400-450°C va >450°C
temperaturlarda gqaynayan fraksiyalardan ibaratdir. Oligomerlasma mahsullarinda
hissaciklarin o6lgiiys gore sistemda paylanmasi 25°C temperaturda isigin dinamik
sopilmasi spektroskopiyasi (IDS) metodu ila Horiba LB-550 qurgusunda éyranil-
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misdir. Olgmalarin aparilmasi ticiin oliqodesen fraksiyalarimn izopropil spirtinda
10%-li mahlulu hazirlanmisdir. Analizin naticalarina asasan miiayyan edilmisdir ki,
400-4500C vo >400°C temperaturda gaynayan oliqodesen fraksiyalarinda hissa-
ciklarin diametrinin 6lciisii desen-1-in dimer va trimerlarine miivafiq olaraq
509,8+1004,8nm va 668,7 +1980,8nm intervalinda paylanir. Qeyd edilen fraksiya-
larda 953,8nm va 1136,5nm orta olgiilii hissaciklarin stlinliik toskil etmasi
muayyan edilmisdir. Oliqodesen fraksiyalar1 hidrogenlasmadan sonra sintetik po-
liolefin yag asaslarinin hazirlanmasinda istifads oluna bilar.

GREEN SYNTHESIS OF ZINC OXIDE NANOPARTICLES USING ALOE VERA
LEAF EXTRACT

Rauf Muradov, Rasim Alosmanov, Irada Buniatzada
Baku State University
muradov.rauf00@gmail.com

As a type of nanomaterial, ZnO NPs are widely used in the fields of electroc-
hemistry, medical devices, cosmetics, the textile industry, etc. because of their
high specific surface area, biocompatibility, ultraviolet light absorption and scatte-
ring, and their antibacterial properties [1,2]. The synthesis of ZnO NPs is generally
divided into physical and chemical methods, which have the disadvantages of
high energy consumption, low purity, uneven particle size distribution, high cost,
large quantities of secondary waste, and irreversible pollution of the environ-
ment. Green methods of synthesis refer to those in which microorganisms, enzy-
mes, and plant extracts are used in the fabrication process. It has the advantages
of environmental sustainability, eco-friendliness, and low cost, and is therefore an
attractive alternative to traditional physical and chemical methods[3]. Plants and
their extracts are easy to obtain, and the process requires only zinc salt solution
as a metal precursor. ZnO NPs are synthesized by reacting plant extracts mixed
with zinc salt solution, representing a method suitable for the green synthesis of
7Zn0 NPs. In this work, ZnS04x7H,0 and aloe vera leaf extract were used to obtain
zinc oxide nanoparticles. Investigation which conducted in the Uv-vis spectropho-
tometer showed that in 300nm peak arose and this shows the presence of zinc
oxide nanoparticles.
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N1,N2,N3-TRi(N';,N'1DIDESOKSIMETILAZON-N'-
MONODESOKSIMETILAZON)DIiFENILQUANIDININ BIRLOSMOSININ
SINTEZi VO KORROZIYA INHIBITORU KiMi TOTQIQi

Qiyas Bayramov
Baki Dévlat Universiteti
qiyasbayramov@mail.ru

Tarafimizdon ilk dofs olaraq sintez olunmus difenilquanidinin yeni to-
romasi (DFQ-2) birlasmasinin tadqiqi zmani miayyan olunmusdur ki, Ila-
boratoriyada taskil olunmus yiliksak aqressiv miihitde an asag1 qatiliqda
(0,35-1,5%) bels onun inhibitor effektivliyi 99,98 - 100% taskil edir.

Difenilquanidininin yeni téramasinin (DFQ-2birlasmasinin) tarkibinda
21 adad azot atomunun ,9 adad C19H210CH; funksional qrupunun, 8adad Cs¢Hs-
grupunun, 6 adad hetereoatomlu azonil qrupunun, 36 adad ikiqat rabitanin
olmasi va elektron sixliginin ¢oxaldilmasi ila slaqadar olaraq metal sathinin
cox ehtimal ki, “azot - metal”, “C1oH210CH2 - gqrupu-metal”, “C¢Hs qrupu -
metal” azonil - qrupu metal  va limumi olaraq bir ne¢s istigamatda birlas-
mo ila metal sathinda koordinasion rabitslarin yaranmasi naticasinda metalin
aqressiv muhitda sathinin korroziyaya ugramasi passivlasir ve onun sathinda
“Ortiik” tobagasinin yaranmasina sabab olur.
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Torafimizdan ilk dofe olaraq xammal kimi desil spirti ve xlorazon
asasinda [1 — 3] adsbiyyatlarda gostarilmis (torafimizdan avvallar islonilmis)
metodlarla bir ne¢o moarhoalada reaksiyalar aparilaraq difenilquanidinindin
yeni toramasi Ni,N2,N3,-tri(N',N';.didesoksimetilazon-N'-monodesoksimetila-
zon) difenilquanidin (sarti olaraq isara edilmis DFQ -2 ) birlasmasi sintez
edilmisdir.

Burada X = -CH;0C;oH: ( DFQ-2 birlasmasi)
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[IpoAyKTHI peaknuu KapbOHUJICOAEPKALINX COEJUHEHUM C MEpPKANTOYK-
CyCHOM KHCJOTOM B CHJIy 0COGEHHOCTEH CTPOEHHS] U BBICOKOM peaKLMOHHOMN
CTMOCOGHOCTU MOTYT ObITh CHHTOHAMU B OpraHWYecKUX peakiusax. Cpe/iu peak-
UM C UX y4acTHeM 0co60e MeCTO 3aHHMMAIOT peakiuu sTepudukanuu [1], Tak
KaK IMO3BOJISIIOT CUHTE3UPOBAThb TPYAHOAOCTYIHbIE COEJAWHEHHUSI C HOBBIMH
GYHKIMOHA/IBHBIMUA CBOMCTBaMH, UMEIOIIMMU O0JIbLLIOE MPAaKTHYeCcKoe 3Ha-
YyeHHe. B cBS3U ¢ 3TUM HaMu BriepBble GbLIN OCYIIECTBJIEHBI PeaKlus 3Tepudu-
Kallid CHHTe3WpoBaHHOTO 1,1-6Hc-(Kap6OKCHUMETHUITHO)-1-PpeHnIaTaHa xXjiop-
coZiepkaliuM anudpaTUiecKUM CIUPTOM — STU/IEHXJIOPTUPHUHOM.
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SCH,COOH

T CHg @

H,0
SCHZCOOH SCH,COOCH,CH,CI
CH;  * CICH,CH,OH
SCH,COOH SCH,COOCH,CH,CI
> CHs (2
2H,0
SCH,COOCH,CH;Cl

CooTBeTcTByOIWME 3PUPBI OBLIM MOJIyYeHbl HArpeBaHUEM CMECH pea-
TEHTOB U TOJIYOJICY/IbPOKUCIOTHI (KaTaan3aTop), B pacTBope 6eH30J1a B KOJI-
6e, cHabkeHHOM Hacajiko /luHa-Ctapka. U3yueHo BiMsIHME MOJIbBHOTO COOT-
HOILIEHHS] Pearvpymouidx KOMIOHEHTOB Ha BBIXOJ, LieJeBbIX IPOAYKTOB.
CTpyKTypa U CTpOEHUEe CUHTEe3UPOBAHHBIX COeJUHEHUHN noATBep:xAeHbl UK-
u [IMP-cnneKTpocKONIM4eCKUMU MEeTOAaMU.
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Chalcones are among the fundamental classes of organic molecules that
are recognized as significant secondary metabolites precursors of flavonoids
and isoflavonoids in plants. They are widely present in fruits, vegetables, and
other plant-based foods. The Claisen-Schmidt condensation of the equivalent
amounts of aryl methyl ketone and aryl aldehyde with the presence of alco-
hols is the most convenient method for preparing chalcones. High-alkaline
media such as KOH, NaOH, and Ba(OH)2, as well as natural phosphates, are
commonly used as preparation media. Lewis acid (B203, RuCl3, BF3, AlCI3, p-
toluene sulfonic acid, and dry HCI) has also been reported to be used.

Chalcone has conjugated double bonds with absolute delocalization and
two aromatic rings that possess an m-electron system, which gives them rela-
tively low redox potential and a greater chance of undergoing electron trans-
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fer reactions. There are trans and cis isomeric forms of chalcones; the trans
isomeric form has the highest thermodynamic stability.

Chalcones are prospective synthons and bioactive scaffolds with a wide
range of pharmacological and biological activities, and they are ideal synthons
for a wide range of novel heterocycles with considerable therapeutic pro-
spects and a favourable pharmacological profile. They have major biological
properties such as antibacterial, anticancer, antitubercular, antioxidant, anti-
inflammatory, antileishmanial, and others. Some chalcones target the inflam-
mation signalling pathways in cells, being highly anti-inflammatory and, con-
sequently, effective against cardiovascular diseases and tumour promotion.

Considering everything mentioned above, novel chalcone was obtained
by the reaction between 4-bromoacetophenone and ortho-vanillin in the pres-
ence of NaOH. The introduction of NaOH solution resulted in the formation of
a dark red precipitate in the solution. At the subsequent stage, the resulting
solution was stirred at room temperature, and HCl was added to neutralize it.

The structures of recently obtained chalcone were verified by using 1H
and 13C NMR spectroscopy methods.
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QATRANLARIN OLIQOMERLORLD MODIFiKASIYASI
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Formaldehid qatranlar1 polimerlarin an asas niimayandalarindan biri-
dir. Onlar termiki stabillik, odadavamliliq, yiiksak barklik, adgeziya, inhibitor
va s. kimi miixtalif xassaler toplusuna malikdir. Qeyd olunan xassalardan,
tarkibinda olan funksional qruplardan ve alinma saraitindan asili olaraq qat-
ranlar ortiiklarin, istiliys davamli materiallarin, yapisdiricilarin, boyalarin, ad-
geziyaya gars1 smart mikrokapsullarin alinmasinda istifada edils bilar [1].

Modifikasiya prosesi vasitasilo qatranlarin mdvcud xassalorini yaxsi-
lasdirmaq va onlara yeni xassalar asilamaq miimkiindiir [2]. Anilin-formalde-
hid qatranlarinin xassalarini yaxsilasdirmagq iiciin onlarin tarkibina miixtalif
funksional gruplar daxil etmak moagsadile oligomerlarle modifikasiya prosesi
aparilmisdir. Oncae anilin ve naftolun H;0; istirakinda homopolikondenslasma,
daha sonra onlarin birgapolikondenslasma reaksiyalar1 hayata kecirilmisdir.
Daha sonra anilin-formalmaldehid qatranlarinin sintez olunmus oliqgomer va
birgaoligomerlarla modifikasiyast aparilmisdir. Alinmis birlagmalarin quru-
luslar1 1Q-spektroskopiya vasitasile tesdiq olunmus, TQA ve DTA analizlari
aparilmigdir. TQA va DTA analizlarinin miigayisasindean malum olmusdur ki,
modifikasiya olunmus anilin-formaldehid qatraninin termiki davamlilig: ani-
lin-formaldehid gatraninin termiki davamhiligindan yiiksakdir. Bela ki, eyni
parcalanma temperaturunda hamin temperatura uygun olan qaliq modifikasi-
ya olunmus qatran ti¢iin 55,76 % oldugu halda modifikasiya olunmamis qat-
ran ui¢iin 36,82 % toaskil etmisdir.
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APPLICATION OF MAGNETIC-SENSITIVE ELASTOMERS
ON ENHANCED OIL RECOVERY
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In world practice, the main share of production is low-viscosity oil. As it
developed the share of high-viscosity oil in the total balance increases from
year to year. The growing unused reserves of high-viscosity oil oblige researc-
hers to solve the issues of involving these reserves in development, which is
an important task for the oil industry [1-3]. Compared with low-viscosity oil,
high-viscosity oil contains a wide range of hydrocarbons; therefore, it used in
various industries. As the development progresses, the share of high-viscosity
oil in the total balance increases from year to year. The growing unused reser-
ves of high-viscosity oil oblige researchers to solve the issues of involving the-
se reserves in development, which is an important task for the oil industry. By
introducing ions of a magneto-active element, oligomer radicals are cross-lin-
ked, forming a stable polymer called a magnetic elastomer. When an external
magnetic field is applied, the magneto-active ions orient themselves in the di-
rection of the magnetic lines of force, thereby further strengthening the bonds.
The method of pumping magnetized water into the reservoir cannot used to
increase the recovery coefficient of high-viscosity oil. This is because the vis-
cosity of water is much less, than the viscosity of oil; when using it, magneti-
zed water, at best, breaks through the channel through the oil, while all the
energy of the impact is spent on the movement of water. At the same time, the-
re is no increase in oil extraction [3-5].

The magnetic-sensitive (MS) elastomer as a hard and soft hybrid func-
tional material, a composite material consisting of magnetic hard particles em-
bedded in elastomeric soft matrix, is a branch of MR materials that are functio-
nal smart materials rapidly responding to external magnetic fields. These tu-
nable properties of MS elastomers facilitate a variety of applications. In this
brief review paper, in addition to general information on the MS elastomers,
recent research not only on a wide variety of MS elastomeric systems focusing
on various magnetic particles, elastomeric matrices, additives and particle modi-
fication Mmethods, but also on their characteristics including MS properties from
dynamic oscillation tests is covered along with their mechanical properties
such as tensile strength and engineering applications.

An attempt made to magnetize polymer solutions used in the oil in-
dustry. However, no positive result obtained, since there are no magneto-acti-
ve elements in the composition of the polymer used in oil production. This le-
ads, at least, to the preservation of the initial viscosity, and sometimes to its
increase; and prevents the destruction of the polymer during its filtration
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through a porous medium, which leads to an increase in oil recovery. In additi-
on, the magneto-active polymer is a conductor of a magnetic field that penet-
rates into the rock, interacts with the rock field, and compensates for it. This
leads to the detachment of the polymolecular part of the adsorption layer,
which leads to an increase for oil. Studies have been carried out to increase oil
recovery during the development of oil reservoirs containing high-viscosity oil
by pumping a solution of a magnetically active polymer, which is a silicone oli-
gomer, the matrix of which contains 5-25% Fe*3 ions, treated with a constant
transverse magnetic field intensity H = 51740 A/m. A mixture of quartz sand
90% and bentonite clay 10% by weight, permeability k = 1.4 Darcy, was used
as a reservoir model. The high-viscosity oil model consisted of St-45 aviation
oil. A silicone oligomer of 159-360 brand used as a matrix with an operating
temperature range of 60 + +300 9C, into which particles of gamma-Fe;03 Nano
powder with a size of 0.5 nm are introduced, with a degree of filling of the
matrix of 5-25 volume percentage Fe. Magnetization saturation is 80 emu/g,
residual magnetization is 460 emu/g, and coercive force is 670 Oh. The visco-
sity of the magneto-active polymer selected depending on the viscosity of the
extracted oil in reservoir conditions. The strength of the magnetic field selec-
ted depending on the composition of the porous medium of the rock according
to a known technique. The approbation of the proposed method carried out by
physical modeling of the process of displacement of high-viscosity oil with a
magnetic elastomer on a laboratory installation. The oil recovery coefficient cal-
culated according to a well-known method. The use of magnetically sensitive
polymer can be effective for the development of heavy oil fields. For each heavy
oil field, taking into account its specifics (reservoir properties of the rock, phys-
ic-chemical properties of oil, etc.), an appropriate magnet active polymer is se-
lected. As the experimental results, the best indicator of the oil recovery coeffici-
ent achieved at 65%, compared with 48% of recovery in the absence of magne-
tic field exposure. Summarizing the above, we can state:1. The use of magneto-
active polymer can be effective for the development of heavy oil fields. 2. For
each heavy oil field, taking into account its specifics (reservoir properties of the
rock, physic-chemical properties of oil, etc.), an appropriate magneto-active po-
lymer is selected.
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Amides are a significant type of chemical that has been used as useful
building blocks for drugs, fine chemicals, and bioactive molecules such as pep-
tides and proteins. The considerable percentage of reactions carried out by
medicinal chemists to generate amide linkages as well as the enormous num-
ber of medications that include an amide moiety serve as evidence of the great
influence that amides have had on the pharmaceutical industry [1].

A large number of synthetic methods for making amides from various
carboxylic acid derivatives have been reported. Due to their importance, novel
methods for the synthesis of amides are constantly being developed. The ami-
dation reaction with anilines or amines as amino sources is used to construct
amide motifs [2].

Considering everything, the rationale for creating new amides from benzoyl
chloride derivatives, 4,9-dioxa-1,12-dodecanediamine, and ethylene glycol is lin-
ked to the structural characteristics of acyl halide and polyamine to pharmacop-
horic groups (nitro and halogen groups). The aforementioned functionalities we-
re shown to not only increase biological activity but also enable the extraction of
certain molecules under ambient conditions based on computational and in vit-
ro/in vivo investigations. With the use of 'H and 13C NMR, mass spectroscopy,
and elemental analysis, the structure of the produced molecule was investigated.
The next step in the experiment was to use a wide range of biological activities to
ascertain the biological activities of a recently synthesized amide. The gram-posi-
tive and gram-negative bacteria Staphylococcus aureus, Escherichia coli, Acineto-
bacter baumannii, Klebsiella pneumoniae, and Pseudomonas aeruginosa were
used to investigate the synthetic organic molecule's biological activity. The refe-
rence antibiotics (Cefotaxime and Ceftriaxone) were shown to have a less inhibi-
tory effect than this novel amide.
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Zn-Al LAYLI IKiLI HIDROKSID 9SASLI KOMPOZITLORDO METILEN GOYU,
RODAMIN 6G, KRISTAL BONOVS9YI, BRILYANT YASILI BOYAQ
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Eko-tohlikasizlik ve saglamliq problemlari ilo slagadar olaraq, tedqi-
qatlar hazirda ekoloji cahatdan geyri-toksik bioresurs mahsullarin axtarisina
genis sakilda hasr olunur. Alimlar bitkilardan, hasaratlardan ve minerallardan
alda edilan, barpa olunan, davamli bioresurs mahsullari olan va atraf miihite
minimum tasir gostoran zararli sintetik boyalar1 tabii boyalarla avez etmak
liclin senayeda genis imkanlar inkisaf etdirirlar. Buna baxmayaraq, ham boya
istehsalinda, ham da boya istehlak edan sanayelarda sintetik boyalarin genis
istifadasi atraf miihita zararli, allergik va kanserogen tasirlar gostarir. Sintetik
toxuculuq boyalar1 miirakkab aromatik molekulyar strukturlara malik oldu-
gundan, onlarin ekosistema atildig1 zaman bioloji parcalanmasi ¢atinlasir. Sin-
tetik (izvi boyalarla c¢irklanmis tullanti sularinin tamizlenmasi Uglin effektiv
tsullarin islanib hazirlanmasi zaruridir. Adsorbsiya yiiksak effektivliyi vo
sadaliyi ila ¢irklonmis sularinin effektiv tomizlanmasi liglin ¢ox ahamiyyatli
tsuldur.

Metilen goyt kation tipli boyalar kimi tatbiq edilir. Miixtalif xastaliklarin
mialicasi lgiin tibbdas, bioloji obyektlarin bakteriya va gobslaklarls yolux-
masinin qarsisinin alinmasinda, akvakultura, tekstil vo kagiz sanayesinda
miivaqqati ranglama kimi bir sira miixtalif sahalards istifads olunur [1]. Roda-
min 6 g lazer boyasi kimi istifada olunur. Kristal bandvsayi antibakterial, an-
tifunqal xiisusiyyatlora malikdir. Brilyant yasili ananavi olaraq, ipak, deri vo
kagiz sanayesinda boya kimi istifade olunur. Konqo qirmizisi azo boya olub
tizvi halledicilarda daha yaxsi hall olur. Tartrazin sintetik azo boyadir, gida bo-
yas1 kimi istifade olunur. Akridin sarisi geyri ion tipli olub antiseptik madda
kimi da istifada olunur [2].
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Tadgiqat isinds kation tipli boyaq molekullarinin Zn-Al layh ikili hid-
roksid polivinil spirti nanokompoziti ilo sulu mahlullardan sorbsiyasi islonil-
misdir.Metilen goyt, brilyant yasili, kristal ban6vsayi ve rodamin 6 g boyaq
maddalarinin 10 ppm sulu mahlullar1 hazirlanmis va iizarina 0,005 q sorbent
alave edilmisdir. Birgs sorbsiyani aparmagq tli¢lin dastaklayici boyaq maddasi
kimi anion tipli konqo red, tartrazin ve geyri-ion tipli akridin sarisi1 istifada
olunmusdur.

24 saatdan sonra miihitda qalan mahlullarin ultrabandévsayi spektrosko-
piya vasitasila optiki udulmasi 6l¢tilmiisdiir. Sorbentin sorbsiya daracasi (R%)
(1) va sorbsiya tutumu (ST) (2) asagidaki diisturdan istifads edilarak hesab-

lanmisdir.
R% ="""x100% (1)
0
sT=2"%txy (2)

(burada CO va Ct uygun olaragq ilkin va tarazliq qatiliglaridir, g-sorbentin
kiitlasi, V mahlulun hacmidir) .

Malum olmusdur ki, gétiiriilon nanokompozit anionit gillar oldugundan
kation tipli boyaq maddalarini zaif sorbsiya etmis, lakin sorbsiyada istifada
olunan dastaklayici boyaq maddalari hesabina sorbsiya daracasi artmisdir.
Hesablanmis naticalar cadvalds verilmisdir.

Cadval.Kation tipli boyaq maddalarinin Zn-Al layl ikili hidroksid polivi-
nil spirti nanokompoziti ile sulu mahlullardan sorbsiya daracasi va sorbsiya
tutumu

Boyaq - kongqo ila Tartrazin ila Akridin  saris1
maddsalari ila

ST R% ST R(%) ST R(%) ST R(%)
Metilen goyt 0 0 0,093 19 0,529 73,9 0,097 10
Rodamin 6G 0,042 2,41 0,138 9,9 0,158 13,8 0,134 12,4
Kristal 0,2 11,4 0,872 49,8 0,528 34,8 0,15 14,5
banévsayi
Brilyant yasili 0,197 72,9 0,228 100 0,074 53,2 0,195 21,5

Cadvealdan goriindiiyl kimi metilen géyili ve rodamin 6 g-nin maksimum
sorbsiyasi tartrazinlas, kristal bandvsayinin ve brilyant yasilinin isa konqo ila
olmusdur.
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PREPARATION OF FULLERENE - MODIFIED ZINC - CONTAINING LAYERED
DOUBLE HYDROXIDE - POLYMER NANOCOMPOSITES FOR PHOTOCATA-
LYTIC APPLICATIONS

Turkan Israfilli, Ofeliya Balayeva
Baku State University
turkan.israfill@gmail.com

In recent times, there has been considerable interest in carbon-based
nanomaterials, including fullerene, carbon nanotubes (CNTs), and graphene.
Among carbonaceous nanomaterials, fullerene exhibits appealing performan-
ces similar to CNT and graphene in the photocatalytic application. Fullerenes
have intensive absorption of UV light and moderate but extensive adsorption
of visible light, which make them appealing options for photocatalytic applica-
tion. Additionally, fullerenes have been previously reported as an excellent
photosensitizer as well, with a high quantum efficiency around 1.0. [1]

Layered double hydroxides (LDHs) are a type of ionic lamellar compo-
und consisting of positively charged layered hydroxides with an interlayer re-
gion containing charge-compensating anions. These materials can be used as a
precursor in the production of LDH/polymer nanocomposites by incorpora-
ting them into a polymer matrix [2].

A novel nanocomposite was synthesized by incorporating 1% fullerene
(C60) into the synthesis of ZnAl LDH using polyvinyl alcohol (PVA) as a stabili-
zer. The photocatalytic activity of this nanocomposite was evaluated using
methylene blue (MB) as a model pollutant, and the active species responsible
for the degradation process were identified. Specifically, 0.01 g of ZnAl
LDH@C60/PVA was added to a 10 ppm methylene blue solution, and after 24
hours, the sorption reached to equilibrium and was then irradiated with visib-
le light (150 W). The sample was analyzed at different time intervals using a
UV spectrophotometer, and the maximum optical density was recorded and
presented in Figure 1. It was revealed that complete degradation on the nano-
composite obtained in methylene blue was occurred during 10 hours, the deg-
ree of photocatalytic degradation was estimated as 91,8% after 10 hours.

To detect the active species generated in photocatalytic degradation,
hydroxyl radicals (¢OH), superoxide radical (¢O; ) and holes (h*) were investi-
gated by adding 0,005 M isopropyl alcohol (IPA) (a quencher of «OH), ascorbic
acid (a quencher of ¢027) and trilon b ( a quencher of h*), respectively. The
method was similar to the in the former photocatalytic experiments. [3]

Based on the active species trapping experiments, a possible photoca-
talytic process was carried out with ¢OH and 0, radicals onto ZnAl
LDH@C60/PVA nanocomposite. The removal degree for the photodegradation
of MB is 64.80, 54.93, 52.71 and 56.54 with trilon b, IPA, ascorbic acid and wit-
hout reagent, respectively which is described in Figure 2.
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Figure 1. The absorbance spectra of the photodegradation of MB.
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Figure 2. The active species trapping of the photodegradation of MB
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MALEIN ANHIDRIiDi-STiROL BiRGO POLIMERI VO
KARBAMID 9SASLI KOMPOZITiN ALINMASI

Romziyys Hasonova Oqtay 9kbarov,Kamranzada Fatma
Baki Dovlet Universiteti

hesenovaremziyyeeldar@gmail.com

Malein anhidrid stirol birgs polimerin karbamid asasli kopmazitin alin-

masi malum metodika lizre hazirlanmisdir.[1]. Analtik terezide Malein anhid-
ridi stirol birga polimerindan 4,0q ¢akilir.Malein anhidridi stirol birge polime-
rinden 4qr farfor gaba slave edilir.Uzarina 1:1 kiitlo nisbatinde karbamid
dlava edilir,yani 4,0q karbamid slava edilir.Sonra havengdastada azilir
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miiayyan miiddat tam qarisana gadar qarisdirilir.Daha sonra qizdiric1 sobada
120°C 2 saat miiddatinda reng tamam dayisana qadar qizdirilir.Soyuduldug-
dan sonra avvalca su sonra asetonla yuyulub qurudulur .Cixim 80%-dir.
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PROPANIN TERMIKI KREKINQI PROSESININ
PARAMETRLORININ HESABLANMASI

Sevinc Quliyeva, Nurana 9dliyveva
Azarbaycan Déviat Neft va Sanaye Universitetinin
raoztun@mail ru

Parafin karbohidrogenlarinin termiki krekingi kimyavi ¢evrilmalarin
miirakkab sinfina aiddir. Onlarin xarakterik xiisusiyyatlari asagidakilardir:
proses zaman ikili va liclii reaksiyalar miisahida edilir; reaksiyalar giiclii en-
dotermik xiisusiyyoate malikdir; reaksiyalar koks amala galmakls xarakterikdir
ki, bunun naticasinda da borularin diametri Kkigilir, naticada tazyiq diisgisii
artir vo xammalin ¢evrilma daracasi azalir; reaksiya hacmin bdyiimasi ila ge-
dir ki, bu da gaz axininin xatti siiratinin artmasina sabab olur; proses reaksiya
zamani xammala ¢evrilmayan hissasinin resirkulyasiyasi ilo getdiyine gore
onun dinamikasina tasir edir, stasionarligl pozur, ona géra da modellasdirma
zamani reaksiyaya giron maddalarls reaksiya mahsullarinin slagasini yarat-
magq lazim galir. Bunlar hamisi prosesin optimallagsdirilmasmi miirakkablasdi-
rir va xlsusi metodikanin islanib hazirlanmasini talab edir. Propanm termiki
krekinqgi reaksiyanin stexiometrik sxemi asagidaki mexanizm iizra gedir [1-3]:

C3Hsg Ig CH4 + C2Hg,

C3Hg 12 CsHe + Ho,

C3Hsg + Hz Ig C2Hs + CHa,
C2H6ﬁ C,Hs+H:

CsH + CHa =5 CoHo + CoHa + Ho,
CsHo + Ha —5 CoHy + CH,,

K
C2H4 + 2H2 —7> 2CH4
Propanm termiki krekingi prosesinin modellasdirilmasi va optimal-
lasdinlmasi iizra aparilan tadqiqatlar asagidak: naticalars galmays imkan ve-
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rir. 9dabiyyat icmalinin analizi aparilmis ve miiayyan edilmisdir ki, prosesin
modellosdirilmasi vo optimallasdinlmasi sahasinds islonmamis masalalor
vardir. Masalan, onlardan biri - resirkulyatin mahsuldan aynlmasi prosesinin
riyazi modellasdirilmasinda problemlar vardir. Propanm termiki krekingi pro-
sesi va aparatlanm texnoloji va konstruktiv parametrlarinin hesablanmasinin
elmi asaslari islonib hazirlanmisdir. Miiayyan edilmisdir ki, prosesin kimyavi
cevrilmalarinin mexanizminin an ehtimal variant1 yeddi marhaladan ibaratdir.
Buna asaslanaraq prosesin kinetik modeli islanib hazirlanmis, onun para-
metrlari hesablanmisdir. Propanm termiki krekingi prosesinds resirkulyasi-
yanm vacibliyini nazars alaraq, onun riyazi modeli islanib hazirlanmisdir.

Prosesin tam riyazi modeli qurulmus, onun parametrlari hesablan-
misdir. Prosesin optimallasdinlmasi hayata keg¢irilmisdir. Bunun iiciin lazim
olan optimallasma meyar1 qisminda maqgsadli mahsul olan etilen+propilenin
maksimum ¢iximi gotiiriilmiis, bunun li¢lin resirkulyatin payinin va reaktorun
girisindaki temperaturun optimal giymatlari alda edilmisdir.
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TOBII QAZLARIN KUKURDLU BIRLOSMOLORDON
TOMIZLONMOISI PROSESININ RIYAZI MODELI

Sevinc Quliyeva, Aysun Sixiyeva

Azarbaycan Déviat Neft va Sanaye Universitetinin
raoztun@mail.ru

Proseslarin riyazi modellarinin qurulmasi sahasinds tadgiqatlar
aparilmisdir. Analiz edilmis tacriibi tadqiqatlar asagidaki naticaye goalmaya
imkan vermisdir. Boyiik ehtimalla geyd etmak olar ki, bu proseslar daxili dif-
fuziya va qgeyri-tarazliqda olan proseslara aiddir. Lakin bu ehtimali asaslandir-
magq lazimdir. Bunun {i¢lin baxilan prosesin riyazi modelini tartib etmak, daxili
diffuziya vo effektiv diffuziya emsallarini miiayyan etmak, magsadli kompo-
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nentin masamsalards, danaciklor arasi fazada xarakterik kitlaotiirmasini vo
onlar1 miigayisa etmaklo prosesin xarakteri haqqinda natica ¢ixarmaq zaruri-
dir. Adsorberda prosesin modeli dona daxili ve denaciklar arasi fazadaki pro-
seslara birlikde baxmaq prinsipi lizre qurulur, onlar asagidaki tanliklarla

tosvir edilmisdir.

Balans tonliyi : +9L4mP=p (3.1)
alans tonliyi : 5t 5 =Dy 5 .

2% = 4nR2ND, (3=)r=R (3.2)

(3.1)-(3.2) tanhklar sisteminin halli iiciin asagidaki baslangic va sarhad
tanliyi Gizra danadas diffuziyanin siirati tanliyi sartlari nazara alinir:

Cc(RE)=C(x,1) (3.3)
r - 0 olduqda (simmetriklik sarti).
__ RSR(Spr)
es r Sh(SpR) (34)
4TR? NDC
a, = & [SDCth(SD ) - 3¢ (3.5)
1-(1+4D 4/
Cs = Coexp[ 25°7, ] (3.6)
16 16
Ce = 0.9]Ces(s:) + 5 Ces(82) - 2 Ces(Sy)] (3.7)
a = 09]~a5(51) + 3 as(82) ~ T as(S)] (38)
16 16
€= 09 [~Co(80) + 3 Co(82) = 5 Co(55)) (39)
_ Bods, _Va
Nu=="-= R,=~ (3.10)
5< Re <80 olduqda, Nu = 0,81-Re®4 (3.11)
80 < Re <5000 oldugda, Nu = 0,695-Re0’46 (3.12)
t zamani Uglin. t = gln[F(Eo + F)] (aoo + g) - bE—a (3.13)
(gerarlasmis tarazliq hali tigiin baxilir: C= Co).
Burada
E = _ﬁO(COb + 1), F = ,80C0baoo (314‘)
_ aoobCp
a= T+0C, (3.15)

Belalikla, gostorilon naticoys asasan: asili olmayan iisulla alinmis para-
metrlardan istifade etmak adekvatligi 6damir, bels ki, C va a funksiyalarinin
hesab1 va tacriibi giymatlarinin miiqayisasi boyiik farglar verir. Bu halda
(3.8)-tonliklar sistemindan va tacriibi dslillardan istifade etmakls modelin pa-
rametrlarinin identifika-siyasi daha miinasib tsuldur ki, bu da materialda sarh
edilmisdir.

136



9dabiyyat

1. Ho6parumos Y. l11,, ba6aes AU, T'yauesa C.H. [lonydeHne riiy60ko YMCThIX M306yTaHa
Y U300yTU/IeHA U3 U300y TaH-U300yTUIeHOBOM dpaKiyy nmupo-rasa, «Heprenepepa-
60TKa U HedpTeXUMHUsI» )KypHaJI, Mocksa, 2015, 9, 15-19.

2. Woparumos Y., BabaeB AW, I'ynueBa C.H. Kunetuueckue vcciiefjoBaHus mporecca
HOJTy4eHHUs1 BbICOKOYHCTOTO U300yTHJIe-Ha U3 N306yTaH-U300yTUIEHOBOH $paKLuu
nuporasa, «<Hedrene-pepaboTka u HedTexUMUsI» )KypHaI, Mocksa, 2016, 5,19-21.

KUKURDLOS$MIS BiTKi YAGLARI 9SASINDA
PLASTIK SURTKULORIN ALINMASI

Leyla Safaroval, Vaqif Forzaliyev?
Baki Dévlat Universiteti!
Asqarlar Kimyast Institutu?
alximikseva@mail.ru

Urbanizasiyanin miitaraqqi artimi ils, senaye vo kond tasarriifati faa-
liyyatinin, nagliyyat sabakalarinin va diger kommunikasiyalarin genislanmasi
ilo atraf miihits manfi tasirlar getdikca hiss olunmaga baslayir. Bu fonda tabii
ekosistemlarin ¢irklanmasi ¢ox ciddi ekoloji problemdir. Karbohidrogenlar
yer qabiginda neftin, bark ve gahvayi komiiriin, tabii va yanasi ¢ixan qazlarin,
sist va torfun tarkibinda olur. Taassif ki, yer kiirasinds bu faydali qazintilatrin
ehtiyatlar1 sonsuz deyildir. Lakin indiyadak onlar yanacaq kimi (daxili yanma
miharriklari, istilik elektrik stansiyalari, qazanxanalar) istehlak olunur va
yalniz kicik bir hissasi kimya sanayesinda xammal kimi istifada olunur. Bela ki,
hasil edilan biitiin neftin 85%-2 qadari yanacaqg-siirtkii materiallarinin alin-
masina, yalniz 15%-a yaxini isa kimyavi xammal kimi istifads olunur. Eyni za-
manda, atraf miihitin kimyeavi cirklondiricileri siyahisinda neft mahsullar
istiinliik taskil edir. Buna gora da an mithiim vazifs karbohidrogen xammalin-
dan daha samarsli istifads etmaya imkan veracak alternativ enerji manbalari-
nin axtarisi va inkisafidir. Alternativ enerji manbasi kimi bitki yaglar1 maraq
va shamiyyat kasb edir. Bitki yaglari- har zaman, yalniz qida deyil, ham da
sanaye mahsulu olmusdur: laklar, boyalar, qurutma yaglari, sabunlar, gliserin
va kosmetika istehsali iiciin istifads edilmisdir. Bitki yag1 emalinin an miiasir
va faal inkisaf edan sahalarindan biri alkoqoliz prosesidir. Bu zaman yaranan
efirlar dizel miiharriklari l¢ilin yanacaq komponentlari kimi istifads olunur.
Eyni zamanda siirtkii materiallarinin da bitki yaglar1 asasinda alinmas1 asas
masalalardan biridir. Bitki yaglar1 asasinda yanacaq-siirtkii materiallarinin
alinmasi hasil edilan neftin 85%-na ganasat eds bilar. Hamginin, bitki yaglari
asasinda alinan bio stirtkilar bir sira iistiinliiklora malikdir:
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-qeyri-toksikdir, tabii saraitds parcalanir; atmosfers zararli emissiya-
larin shomiyyatli deracads azaldilmasini tomin edir;

-yiiksak alovlanma temperaturuna malikdir (100 °C-dan yuxari), bu da
onun saxlamasi va istifadasi zamani yangin tahliikasini azaldir;

-barpa olunan manbalardan alinir: bitki yaglari, o climladan gida {i¢iin ya-
rarsiz olanlar (qizardilmis, korlanmis, qizartmagq Uglin istifade olunan, gizardilmis
yaglar);

-biostirtkii istehsali, kimya sanayesi (rezin, polimerlar, plastiklar, sintetik
liflar, tizvi boyalar va s.) liciin qiymatli xammal olan neft karbohidrogenlarina
genast etmaya imkan veracak. Eyni zamanda biosiirtkii istehsalini ucuz avadanlq
istifada etmakla tagkil etmak asandir;

Bizim tarafimizdan yerli barpa olunan xammal asasinda bioloji pargalana
bilen siirtkiilor alinmisdir. Bitki yaglarn (pambiq yag), garsidali yagi, giinabaxan
yagl) ilk olaraq modifikasiya edilmisdir:

o OY\\AA/\//\Q o °T(\\/\M/\A/:J\Q
/0\[0 (o} S LL,S\ /0\[0 (o] S}r.
o S\ ok 7‘3/< s o ,S\é»
| o 2 o

Kiikurdlasdirilmis bitki yaglar1 asasinda bio-solidollar alinmis ve miiqa-
yisali sakilda 6yranilmisdir.

Cadval 1.Bitki yaglari asasinda alinmis plastik stirtkiilar

Gostaricilarin adlari Plastik siirtkiilar
Solidol C Bio-Solidol-13(Qargidali yag1)
Qatilasdiricinin adi Kalsium Kalsium hidratlasmis
hidratlasmis
Damci diisma T-ru 85 120
Penetrasiya 10-'mm 290 295
Kolloid stabillik% 8 8
Kritik yiik, N 980 2400
Kritik qarnaq ytiki, N 1620 1950
Yeyilma d mm 0.63 0.60
Suyun miqdari 2-3 -
Bioparcalanma 15 85
9dabiyyat

1. F.J. Owuna, Stability of vegetable based oils used in the formulation of ecofriendly
lubricants - a review, Egypt, |. Petrol., 2020, 29, 3, 251-256

2. R.Shah, M. Woydt, S. Zhang, The economic and environmental significance of sus-
tainable lubricants, Lubricants, 2021, 9, 2, 21

3. B.M.®ap3zanuesn, C.A. MamenoB, M.K.Kepumora, ®.A.@atanuzane u ap.”Cnocob
OYMCTKHU XJIONKOBOro Macja “ [lateHT Asep6.i Ne 2007 0149, 3a51841.16.06.05.

138



SYNTHESIS OF NEW 3,5-DIIODOSALICYLALDEHYDE BASED
AZOMETHINES AND THEIR MODIFICATION
WITH SILVER NANOPARTICLES

Samira Ismayiloval2, Alakbar Huseynzadal2, Ulviyya Hasanovalz,
Aygun Israyilova??, Niftali Yusubov?, Valeh Ismayilov?,
Musgunaz Axundova?, Farida Muradova?

Baku State University?

GPOGC SRI, ASO1U?
samiraismayilovaZ49@gmail.com

One of the most significant synthons in chemical synthesis, Schiff bases
also known as azomethines are obtained by mixing carbonyl compounds with
amines to form an imine bond. They hold the interest of pharmacists not only
because of their significance in synthetics but also because of their biological
characteristics. Numerous studies have revealed benefits such as antibacterial,
antiviral, antifungal, antihypertensive, antidiabetic, and others. These remark-
able substances, especially salicylaldehyde derivatives, have so many diverse
functions that they might be used to create brand-new drugs.

On the other hand, various nanoparticles are frequently utilized in drug
design, either individually or in the form of ensembles, due to their high activi-
ty and ease of cell penetration. Due to their extensive and varied spectrum of
biological activities, such as their antiviral, antibacterial, anticancer, anti-HIV,
anti-leishmanial, and other qualities, silver nanoparticles, for example, are
used to increase the biological activity of a particular drug.

Considering all of the aforementioned, new azomethines were synthe-
sized on the basis of salicylaldehyde derivatives and modified with silver na-
noparticles. 2,2',2"-nitrilotriethylamine and 1,8-diamino-3,6-dioxaoctane
were utilized as amine scaffolds, while 3,5-diiodosalicylaldehyde was used as
an aldehyde component. The newly found Schiff bases' structures were veri-
fied using 1H, 13C NMR, mass spectroscopy, and elemental analysis.

The produced Schiff bases were then supplemented with silver nano-
particles. For this, silver nanoparticles were first created using a green meth-
od. Investigating the form and particle size of nanoparticles was done using
SEM and XRD techniques. Additionally, silver nanoparticles were used to alter
Schiff bases in order to create unique ensembles.
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MiS SINK SULFID (CUZNS;) NANOHiSSOCIKLORININ
SILAR METODLA SIiNTEZI
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Nanoquruluslu materiallar yiiksak sath sahasina malik olub, 6zlarinin
forqli optiki, elektrik vo maqnit xassalari ilo secilir. CuxS nanohissaciklari olcij,
morfologiya ve qurulusuna nazarat edilmakls miihiim shamiyyat kasb etmis
va maye fazada bir cox tadqiqatcilar terafindan sintez edilmisdir [1].

Son illarde glines batareyalarinda bir sira iralilayislor 6zlni
gostarmoakdadir. Buna sabab gilinas batareyalarinin yiiksak effektivliys, stabil-
liyina va asag istehsal deyarina malik olmasidir. Bu iizra yeni materiallar va
nazik tabagpalarin ¢okdiiriilmasinda miixtalif texnoloji yanasmalar iizra tedqi-
gat islari aparilmisdir. Bu tedqiqatlarda mis sink sulfidlari (CuZnS;)miixtalif
tatbiglar liglin gadagan olunmus zonanin eni va digar fiziki xassalori doyismak
imkan1 sayesinda ¢ox shamiyyatlidir. Burada qadagan olunmus zonanin eni
mis sulfidi (CuS) ve sink sulfidi (ZnS) arasinda yerlasir. Mis sink sulfid
(CuZnS,) kimi ticli sistemda qadagan olunmus zonanin eni sink va mis nisbati-
ni dayisdirmakla tonzimlamak olur. CuZnS, tebagalarinin enerjisi onlarin
giinas elementlarinin istehsalinda istifadasina tasir gostarir [2].

Tadgiqatda mis sink sulfid nanohissaciklari oksidlasma-xlorfosforlasma
tsulu ile funksionallasdirilmis nitril kauguku (FNK) asasinda ion qgatinin
ardicill adsorbsiyas1 ve reaksiyasi (SILAR) metodu ila Zn:Cu nisbatini
dayismakla 5 dovrda sintez edilmisdir. CuZnS; nanokompozitinin bes miixtalif
tarkibda asagidaki niimunalari hazirlanmisdir.

0,05 MCuCl,: 2H,0 + 0,05 M ZnCl; = Niimuna 1 (N1)

0,005 M CuCly- 2H20 + 0,005 M ZnCl; —» Niimuna 2 (N2)

0,025 MCuCl;- 2H,0 + 0,025 M ZnCl; - Niimuna 3 (N3)

0,0125 M CuCly- 2H20 + 0,0375 M ZnCl; — Niimuns 4 (N4)

0,0375 M CuCl»-2H,0 + 0,0125 M ZnCl; = Niimuna 5 (N5)

Cadvaldan goriindiiyii kimi sintez olunmus nanohissaciklarin qadagan
olunmus zonasinin eni (Eg) hissaciklorin 6lgiisiiniin  azalmasi ila
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N1<N5<N4<N3<N2 istiqamatinds artir. CuS va ZnS hacmli quruluslarinda Eg
eni uygun olaraq 2.5 va 3.39 eV-a barabardir. Alinmis naticalorden malum ol-
musdur ki, CuZnS; nanohissaciklari ticlii fazada formalasmisdir. Qadagan olun-
mus zonanin eni biitlin niimunalards fotokatalitik va fotovoltaik tatbiglar
ticlin shamiyyatli olmusdur.

Cadval. SILAR metodla sintez olunmus CuZnS; nanohissaciklorinin UB
spektroskopiya ila optiki gadagan olunmus zonanin eni

Niimunalar Eg (ev)
FNK 3,57
N1 2,68
N2 3,05
N3 2,90
N4 2,77
N5 2,74
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INOJIYYEHME LEJ/IVIIOJIO3HBIX MATEPUAJIOB
C AHTUBAKTEPUAJIbHBIMU CBOMCTBAMU
C UCITIOJIb30BAHHUEM HAHOYACTHIL OKCUJAA IMHKA
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BakuHckuli F'ocydapcmeeHHblil YHugepcumem
sanan.humbatov@bk.ru

B nmocsiefHee BpeMs BHUMaHUe HccefoBaTesield BCEé GoJibllie NpUBJIE-
KaeT co3/jlaHHe 6MONOJINMEPHBIX KOMITO3UIIMOHHBIX MaTepHUaJsIoB C UCI0Jb30-
BaHHWeM HaHOYAaCTHI OKCH/JA IMHKA. HaHO4YacTHIbI OKCH/AA IIMHKA NMPOSBJIS-
0T IIMPOKUH JHana3oH aHTUOAKTepUaJbHbIX, AHTUBUPYCHBIX WU aHTH-
rpubkoBbIX cBoMcTB [1]. Llesttosiosa siBJsieTCS OAHUM CaMbIX pacnpocTpa-
HEHHbBIX 6MOpa3J/iaraeMblX U HETOKCUYHBIX 6MONOJIMMEPOB, KOTOPBIN LIMPOKO
HCHOJIB3YeTCs AJ1s1 pa3paboTKu GYHKIMOHATbHBIX MaTepPHaJoOB B Pa3/IMYHbIX
006/1aCTAX KU3HEAEATENbHOCTH YesoBeka [2]. XJI0NKOBOe BOJIOKHO, B Kaye-
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CTBE 1eJUTI0JIO3HON MOJMMEPHONU MAaTpHUILbl AJ5 MOAUPUKAIUU HAaHOYACTHU-
[JaMH OKCH/IaMH LIMHKA, IPEeJCTaBJISIET UHTEPEC MPU CO3JaHUN TEKCTUIbHBIX
MaTepHaJIOB C AHTUOAKTEPUAJIbHBIMA U aHTUBUPYCHBIMH CBOHCTBaMH.

B HacTosIed pa6oTe NpeAnpUHATa MONbITKA MOAUGUKAIUM XJIOMKO-
Boro BoJiokHa (Mingachevir textile, 100% cotton, 4.80 mic, 2950 mm) HaHoO-
YacTUIAMHU OKCHJA LIMHKA W HCCJIeJ0BAaHUSl aHTHUOGAKTEPHUATbHBIX CBOMCTB
NOJIy4eHHOTO Marepuasia. [lepBas cTaaus MoAudUKALUK 3aKJ4daiach B
NOJIYYEHUM HAHOYACTHI, OKCHJA IIMHKA. B KauecTBe MpeKypcopoB ObLIU HC-
nosib30BaHbl 0.2M pacTBOpHI coJiell IUHKA: XJI0PU/iA IMHKA U cyabdaTa [[uH-
Ka, a B KayecTBe ocaauTesd - 4M pactBop ruapokcuzaa HaTpus [3]. Ocaxe-
HUe npoBoAuau npu temnepatype 50-55°C, npu pH cpenbt 13-14. [Ipogos-
’KUTEJIbHOCTb CHHTEe3a CoCcTaBuJa 2 4aca. [losiydeHHBbIH 0ca/0K OKCUA ITMHKA
(MoJiouHO-6€JI0T0 LIBETA), MPOMBIBAJICS AUCTUJIJIMPOBAaHHOMN BOJIOM J0 HEWUT-
pasibHOTO 3HaueHus pH cpeawl (pH~7), U 6bLI BhICYLIEH MPU KOMHATHOM
TeMIlepaType JJisd AaJbHelel MogupUKaLHU XJIONKOBOT0 BOJIOKHA.
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SYNTHESIS OF CHALCONES BASED ON FURALDEHYDE DERIVATIVES

Shabnam Bahadurlu?!, Samira Ismayiloval, Alakbar Huseynzada?!?2,
Ulviyya Hasanoval2, Mushkunaz Axundoval, Farida Muradoval
Baku State University?

GPOGC SRI, ASOIU?
shebnembh6@gmail.com

Chalcones are representatives of the flavonoid family, which are easily
obtained by Claisen-Schmidt condensation between aldehydes and ketones in
the presence of base or acid catalysts. Both strong bases and acids can act as
catalysts. A dehydration-based enolate mechanism is used in base catalysis to
produce the chalcone from the aldol product, whereas an enol mechanism is
used in acid catalysis. These compounds are widely present in fruits, vegeta-
bles, and various other plants. Studies on the bioaccessibility of chalcones
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from food sources are limited, however artificial chalcones have been used in
experiments and have been found to possess a wide spectrum of biological
activity. Chalcones and their derivatives have remarkable importance in hu-
man organisms as they show a variety of biological effects such as antioxidant,
anti-inflammatory, anticancer, antimicrobial, anticytotoxic, antimalarial, and
more. Due to their biological activities, these compounds might be used as
brand-new medications in the future industry.

Chalcones consist of two benzene rings linked by a three-carbon «, 3 un-
saturated system. Chalcones with corresponding electron-pulling and elec-
tron-pushing functional groups on the benzene ring(s) can be fluorescent due
to their conjugated structure, thus being suitable as chemical probes for
mechanistic research and imaging/diagnosis. They are a structurally diverse
family that can be divided into two groups: simple/classical chalcones and
hybrid chalcones having 1,3-diaryl2-propen-1-one as their main structural
component.

Synthesis of chalcones concentrating on heterolytic electron-rich oxygen
with various aromatic ring substituents is very important. Therefore, the use
of furaldehyde and its derivatives in chalcone synthesis and their further bio-
logical applications plays a crucial role.

Considering everything mentioned above, a new chalcone was produced
by the reaction between 4- bromoacetophenone and 5-Chlorofuraldehde in
the presence of NaOH. The obtained solution is stirred at room temperature.
In the end, the sand colour precipitate was obtained.

The structure of the obtained compound was verified by using 1H and
13C NMR spectroscopy methods.

References

=

K. Sahu, N,, S. Balbhadra, S., Choudhary, ]., & V. Kohli, D., 2012

. J. C.Aponte, M.Verastegui, E.Malaga, M.Zimic, M.Quiliano, A.Vaisberg, ].,Hammond,
G.B., 2008

. ].Higgs, C.Wasowski, A.Marcos, M.Juki¢, C. H.Pavan, Marder, M., 2019.

. S.Tekale, S.Mashele, O.Pooe, T S.hore, P.Kendrekar, Pawar, R., 2020.

. M.].Matos, S.Vazquez-Rodriguez, Uriarte, E., & Santana, L., 2015.

N

Ul W

143



SYNTHESIS OF A NEW AZOMETHINE COMPOUND WITH A FREE AMINO
GROUP AND INVESTIGATION OF BIOLOGICAL ACTIVITY

Ruslan Guliyev?, Alakbar Huseynzadal,
Aygun Israyiloval2, Ulviyya Hasanova!l
1 Baku State University
2 Azerbaijan Research Institute of Crop Husbandry
ruslan.quliyev622@gmail.com

First synthesized in 1864, the azomethine compound was obtained by
the German scientist Hugo Schiff, who received the Nobel Prize for this, and
was used as a dye. However, a sharp decrease in bacterial activity was soon
found in the presence of these compounds. Subsequent studies have shown
that Schiff's bases have an enormous spectrum of biological activity (1). Anti-
bacterial (2), antiviral (3), anticancer (4), antifungal (5), antioxidant (6) - this
is only a large part of the biological properties that azomethine compounds
possess. The search and synthesis of new generation antibacterial agents is
one of the important tasks facing medicine and pharmacy (7).

Considering all of the above, we have synthesized a new Schiff base
based on terephthalaldehyde and 4-aminomethyl aniline. The structure of the
resulting new azomethine compound was established by NMR spectral analy-
sis. Biological activity studies have been carried out against a range of Gram-
positive and Gram-negative bacteria. So the results of a biological test showed
that the biological activity of the new compound against E. coli was twice as
high, and against Klebsiella pneumonia and Staphylococcus aureus showed
the same results as the standard antibiotic (ceftriaxone). Due to the presence
of free amino groups, it is planned in the future to carry out the addition of
additional biologically active groups through an imine bond.
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4- IZOHEKSILFENOL 9SASINDA KORROZiYA INHIBITORUNUN ALINMASI

Musa Bayramov, Saida Axundlu,
Giinay Mehdiyeva, Mahira Agayeva, Misir Cavadov
Baki Dévlat Universiteti
seide070199@gmail.com

Metallar1 korroziyadan miihafize etmoak {i¢lin izvi ve qeyri-lizvi
birlagsmalar asasinda alinmis inhibitorlardan istifads olunur [1].

Hazirda neft cixarmada ve neft emali senayesinda istifads olunan metal
konstruksiyalarin, borularin ve basga avadanliglarin korroziyasinin qarsisini
alm ekoloji va iqtisadi cohatdan aktualdir [2].

\Neft buruglarinin istismari zamani neftin hasilatin1 yaxsilasdirmaq
magqsadila vaxtasiri avadanliglarda korroziya inhibitorlart mévcud tursu
(H2S04, HCI) mahlullar ile yuyulub tamizlsnir [3,4]. Tarkibinda heteroatomlar
saxlayan (N,P,S) suda hall olan yeni korroziya inhibitorlarin alinmasi problem
olaraq qalmaqdadir.

Ona gors da taqdim olunan tezis yliksak qoruyuculuq xassasina malik
suda hall olan yeni korroziya inhibitorunun alinmasina hasr olunmusdur. In-
hibitor asagida gostarilen sxem iizra alinmisdir.

Sintez edilmis 1-(3-(2-allil-4-izoheksilfenoksi)propil-dietilammonium
bromidin qurulusu NMR-spektroskopiyasinin kémayi ils tasdiq edilmisdir.

Alinmis birloasma turs miihitda korroziya inhibitoru kimi tadqiq edilmis
va yiiksak qoruyuculuq effektine (99%) malik olmasi miiayyan edilmisdir.

Bu birlasmanin sathi garilmasi ds tadqiq edilmisdir. Miiayyan edilmisdir
ki, sintez edilmis birlasma su-hava sarhaddinda sathi garilmani 56-dan 28-a
gadar asag salir.
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DEVELOPMENT OF SPECTROPHOTOMETRIC DETERMINATION METHODS

FOR IRON(III) USING COMPLEXATiON REACTIONS OF IRON(III) WITH
AZODERIVATIVES OF PYROGALLOL

Rakhshanda Rafibayli, Polad Mammadov, Famil Chiragov
Baku State University
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It is known that sensitivity is an important analytical indicator of reac-

tion. The molar absorption coefficient of the complex is also used as a criterion
of sensitivity in spectrophotometric analysis [1-4].
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We studied analytical parameters of the same ligand and different lig-
and complexation reactions of iron(lll) with reagents: 2,3,4-
hydroxyphenylazo-5’-sulfonaphthalene (R1), 2,2',3,4-tetrahydroxy-3'-sulfo-5'-
nitroazobenzene (R;), 2,2',3,4-tetrahydroxy-3'-sulpho-5'-chlorazobenzene
(R3) and 4,4'-bis(2,3,4-trihydroxyphenylazo)diphenyl (R4).

Binary and different ligand complex compounds formed by iron(III)
with Ry, Rz, R and R4 reagents were studied using the spectrophotometric
method: the range of obedience to Beer's law under the optimal conditions of
complexation, optimal pH, maximum wavelength of the complex, composition,
stability constants of the complexes were found and the mentioned quantities
were processed by mathematical statistical method (table 1).

Table 1.Several characteristics of complexes formed by iron(IIl) with
azoderivatives of pyrogallol

The interval
of obedi-
Complexes pH enc'e to
Amax | AA £¢10-3 |Fe:R:X| Beer's law, lgK1
o ug/ml
FeR1 21382 56 | 1,98+0,01 |1:1 2,2-3,36 5,77%0,05
FeR1—CPBr 11]426| 85 | 1,61+0,01 (1:1:1 1,12-2,4 6,80+0,07
FeRz 2 1434| 47 | 1,76+0,01 [1:1:1 | 1,12-2,24 5,35%0,02
FeR:—DAM 1 |406| 78 | 1,65+0,01 (1:1 1,48-3,36 | 8,55+0,06
FeRs 2 |425]| 67 | 1,66+0,01 |1:1:1 | 1,12-2,24 | 7,92+0,07
FeR3—PHEN 0 [411]| 65 | 2,10+0,01 |1:1 0,46-3,38 | 7,70+0,09
FeRa 2 |425| 59 | 2,70+0,01 |1:1:1 | 0,32-3,28 | 5,26+0,08
FeR4—CPCI 1 |436| 82 | 2,60+0,01 |1:1 0,56-4,48 | 7,90+0,05
FeR4—CTMABr 1 |402| 64 | 1,46+0,01 |1:1:1 | 1,22-2,24 | 8,00+0,13

As can be seen from the table 1, the formation conditions of same ligand
and different ligand complexes are observed in a strongly acidic medium.

Therefore, it can be predicted in advance that these reactions will be
characterized by high selectivity. The maximum wavelength of the complexes
varies in the range of 382-436 nm. It is clear from the table 1, that with the use
of these reagents, it is possible to determine a small amount of iron(III) in the
presence and absence of a second ligand.

It is possible to determine 0.32 pg/ml of iron(IlI) ion in objects without
application of concentration. From the results in the table 1, it can be seen, the
stability of complex compounds formed by iron(Ill) with Ry increases in the
presence of CPBr.
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KOBALTIN (II) 2-HIROKSI-5-NITROTIOFENOL V9
2,6-BiS- (N,N-DIETILAMINOMETIL)-4-ETILFENOLLA MUXTOLIFLIQANDLI
KOMPLEKSININ SPEKTROFOTOMETRIK T9DQIQi

9li Zalov, Firuzsa Salahova
Azarbaycan Dovlat Pedaqoji Universiteti
Zalov1966@mail.ru

Hazirki is kobaltin (II) 2,6-bis- (N,N-dietilaminometil)-4-etilfenol (AF)
istiraki ilo 2-hidroksi- 5-nitrotiofenolla (HNTF) garsiliqh tasirinin tadqiqina
hasr olunmusdur.

Isin metodikasi. Ayria qiflara miixtalif migdar (10-100mkq) kobalt (II)
mohlulu tokiib, tizerina 2,8 ml 0,01 M HNTF va 1,2 ml 0,1 M AF mahlulu slava
edilir. 2 ml 0,1 M HCI mahlulu ilo optimal tursuluq yaradildigdan sonra 1 daq
miiddatinda intensiv qarisdirilir.

Uzvi faza su fazasindan ayrilir ve 15 daqigs gozladikdan sonra /=0,5 sm
galinligh kiivetde KFK-2 fotokolorimetrinda optiki sixlig1 olgiliir. Alinan
naticalar asasinda daracali ayri qurulur. Ber ganununa tabeolma kobaltin 0,5-
16 mkq/ml gatiliq intervalinda miisahida olunur.

Kobalt (II) HNTF ila qarsiligh tasirde oldugda qeyri-polyar tizvi
halledicilards hall olmayan ac¢iq gahvayi rangli kompleks amala galir. AB-17
anioniti lizarinda anion miibadilasina asaslanan tacriibalar bu kompleksin
anion xarakterli oldugunu gostarir. Anion kompleks pH-1n genis intervalinda
(1,8-7,0) amala golir. Sistema AF slava etdikde anion kompleksi ion assosiat
tipli miixtalifliqandli kompleks (MLK) saklinds tizvi fazaya kegir.

Co(II)-HNTF-AF kompleksinin amala galmasi va ekstraksiyasi {i¢lin op-
timal pH 4,6-5,8-dir. Polifenollarla miiqayisads HNTF daha qiivvatli tursudur
va moahluldaki pH-dan asili olaraq miuxtalif formalarda (HzR, HR-, Rz-) moévcud
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olur [1]. Ona gora da kompleksin amala galmasi va ekstraksiyasi pH-dan ¢ox
asihdir. Bels ki, pH-1n asag1 qiymatlarinds (pH<1,0) kobalt {izvi fazaya ke¢mir.

Gortntir ki, HNTF H2R saklinda olur. Ona goéra da kompleks amala gal-
mir. pH artdiqca ekstraksiya deracasi artir, sonra isa azalir. Bu da pH-in
ylksak giymatlarinda (pH>6) AF ptotonlasa bilmamasi ila alagardir.

on yaxsl ekstragent kimi xloroform miayyan edilmisdir. MLK maksi-
mum isiqudmasi A=540 nm dalga uzunlugunda misahids olunur. Molyar
isiqudma amsali 3,2x104-a barabardir.

Maksimum optiki sixlig HNTF-nin 1,12x10-3 M, AF-nin iss 0,88x10-3 M
gatiliginda miisahida olunur.

Kompleksin optiki sixlig1 reagentlarin yaxsi garisdirilmasindan 15
daqige sonra maksimum giymat alir va iki sutkadan ¢ox miiddatds dayismaz
qalir. Ekstraksiya olunduqdan sonra agz1 bagh sinaq siisalerinde MLK optiki
sixlig1 demek olar ki, 1 ay arzinda dayismir.

Komplekslarin tarkibi tarazligin yerdayismasi, Asmusun diiz xatt va nisbi
cixim metodlar ila tayin edilmisdir. Kobaltin (II) HNTF va AF ila qarsiligh
tasirindan Co (II)-HNTF-AF=1:2:1 torkibli komplekslar amals galir [2].

Nazarenko metodu ile kobaltin (II) kompleks amsalagatiren ionu ve
HNTF molekulundan sixisdirib ¢cixardigi protonlarin say1 miiayyan edilmisdir.
Kobalt kompleksin tarkibina Co?* ionu saklinda daxil olur ve bir HNTF mole-
kulundan iki hidrogen atomu ¢ixarir. Naticada -2 ytikli kompleks ion amala
golir. Anion kompleks isa iki dafe protonlasmis bir AF molekulu il
[Co(HNTF)2](AFH2) MLK saklinda ekstraksiya olunur.

Kobaltin (II) HNTF vs AF ils tayinina kanar ionlarin tasiri 6yrenilmis ve
miiayyan edilmisdir ki, galovi metallarin, galavi-torpaq metallarinin, nadir
torpaq elementlarinin béyiik migdar1 kobaltin tayinine mane olmur. lonlarin
manegciliyi pH-1 dayismakls, pardalayicilarin koémayils, ekstraksiya tatbiq
etmaklo aradan qaldirilmisdir. Masalan, Mo va W HNTF ile turs miihitds
garsiligh tasirda olur.

Digar terafdan onlarin HNTF ile ikili komplekslari asanligla ekstraksiya
olunur. Su fazada optimal pH yaradilir, HNTF-nin yeni miqdar1 va AF alava
edilarak kobalt (II) tayin olunur. Nb (V), Ta (V), Ti (IV) ionlarinin manegilik tasiri
ham F-ionu ils pardalomakls, ham da tursulugu azaltmagqla aradan qaldirilmisdir.

Kobaltin tayini ticilin islonmis yeni ekstraksiyali-spektrofotometrik
metodika polad niimunasinda onun tayinina tatbiq edilmisdir.

9doabiyyat

1. AZZalov, G.I. Amanullayeva. Spectrophotometric determination of co.balt(II) in a
liquid-liquid extraction system containing 2- hydroxy-5-iodothiophenol and di-
phenylguanidine, Journal of Applied Science. 2016, 2(7), 217-225.

2.  M.I. bynaros, W.II. KanunkuH, [IpakThudeckoe pyKOBOACTBO MO (OTOKOJIOPH-
MEeTPUYECKUM M CIeKTpopOoTOMEeTpHUYEeCKUM MeToJaM aHajau3a, M.. Xumus,
1986, 432.

149



N,N’-BiS-(2-HIDROKSIBENZIL)-BENZiDINIiN Zn(II) KOMPLEKSININ
FLUOROSENT INTENSIVLIYI

Sobino ismayiloval, 9jder Macidov?, Mansura Hiiseynovaz
M.Nagyev adina Kataliz va Qeyri-iizvi Kimya Institutu?
9.Quliyev adina Asqarlar Kimyas Institutu?
sabina.chemstry.1986@mail.ru

Son illards iizvi fotoliiminessent materiallar optik malumat saxlama,
fototenzimlanan molekulyar acarlar [1, 2], kosmetika [3], tekstil [4], lizvi isiq
yayan cihazlar (OLED) [5] ve s. kimi potensial tatbiq sahalarine goéra
tadgigatcilarin diqgat markezindadir. Floresent birlasmalar bark cisimlarin
isiglandirilmasinda, giinas enerjisinin ¢evrilmasinde ve hayat elmlarinda
biomarker kimi miithiim rol oynayir [6].

Torafimizden daha 6nce sintez edilmis N,N’-bis-(2-hidroksibenzil)-
benzidinin Zn(II) kompleksi [7] fliiorosensiya xassasino malikdir,
dimetilformamid ve dimetilsulfoksidde hall olur, suda va diger polyar
halledicilorda isa hall olmur. Buna gors da Zn(II) kompleksinin fliiorosent
xassalarini Olgmak Uclin dimetilformamid ve suyun miixtalif hacm
nisbatlarinds (10%-dan 90%-a qadar ) qarisdiraraq halledici hazirlanmisdir.
Sonra hazirlanmis halledicilora  damci-damci N,N’-bis-(2-hidroksibenzil)-
benzidinin Zn(II) kompleksinin dimetilformamidds hazirlanmis ehtiyat
mahlulunun bir hissasi alave edilmisdir. Daha sonra onlarin fliiorosent spek-
trlari vo maksimum emissiya intensivliyi 6lctilmiisdiir.

800
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400 1

Fliiorosensiya intensivliyi(a.u.)

200

T T T T T
400 450 500 550 600 650 700

dalga uzunlugu, nm

$akil 1. N,N'-bis-(2-hidroksibenzil)-benzidinin Zn(Il) kompleksinin 10-
90% su tarkibli dimetilformamidds fliiorosent emissiya spektrlari

N,N’-bis-(2-hidroksibenzil)-benzidinin Zn(II) kompleksinin fliiorosent
emissiyasi dimetilformamidin suya olan hacm nisbatindan asili olaraq dayisir.
Suyun hacm faizinin 50%-a qadar olan nisbatlarinds flliorosensiya spektrla-
rinde demak olar ki intensivlik ¢ox az olur. Lakin, suyun hacm faizinin 50%-a
gadar olan nisbatinda bu intensivlik kaskin artir vo 60% hacm nisbatinda 550
nm dalga uzunlugunda maksimum intensivlik miisahida olunur (sakil 1).
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Flilorosensiya intensivliyinin kifayat qadar yiiksak olmasi sintez edilmis
ligandin qurulusu ilo slagadardir. Sintez edilmis ligand osasen aromatik
halgali qurulusdan ibaratdir. Adaten bela ¢oxlu aromatik halgali quruluslarin
birlasmasi sixlig1 artirir vo HOMO/LUMO elektron hayacaninin daha asagi
enerjilards bas vermasina imkan verir.
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KOMIIVIEKCOOBPA30OBAHUE BOJIb®PAMA C
2 -TUAPOKCHU-5-HUTPOTUOPEHOJIOM
U THAPOPOBHBIMHA AMUHAMU

A 3anos, Ceeui lllupaiueBa
Azepbaiioxcanckull ['ocydapcmeeHHbili [ledazozuveckuil YHusepcumem
Zalov1966@mail.ru

Llenp paHHOW paboThl — pa3paboTKa METOAWKH 3SKCTPAKIUOHHO-
doToMeTpUUeCcKOTO omnpejesieHdss BoJbdpamMa C 2-TUAPOKCH-5-HUTPO-
tuodpenosiom (L, Hz2L) u rugpodobHbiMu amuHaMu (AM). U3 rugpodo6HbIX
aMHUHOB UCI0JIb30BaHbl 0-, M- ToAyAuH (0-Tou), (m-Tou).

OnpIThI MO 3J1IeKTpoMUrpauuu B U-o6pa3Hoil Tpy6Ke U HOHHOMY obMe-
Hy Ha aHuoHuTe 3/I3-10I1 nmokasasu Ha aHMOHHBIA XapaKTep KOMILJIEKCOB.
[Ipy BBeZileHUH B cucTeMy AM HabJ/I0[aeTCsl SKCTPAKLMs 3TUX COeJUHEHUN B
opraHnuyveckyoo ¢asy B Buie pazHoaurasgHoro komiaekca (PJIK).
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H:L o6sialaeT BoccTaHOBUTEJNbHBIMU cBolicTBaMu [1]. CiiemoBaTeibHO
W(VI) npu o6pasoBanuun koMmiuiekca ¢ HoL BoccranaBauBaetcs go W(V) ca-
MUM peareHToM. [locneguuit pakT gokaszaH IIIP ucciesoBanueMm.

Jns akcrpakuuu PJIK 6611 anpo6upoBanbl CHCl3, C2H4Clz, CCls, CeHs,
CeHs- CH3, C4HoOH. Haub6osnee adpdeKTUBHBIM B CMbICJIe MAaKCUMaJbHOU CTe-
neHu usBjedeHuss W(V) B Buze PJIK u 6bIcTporo oCTUXKeHUsI paBHOBECHS
siBasietcsa CHCls. CHCl; mo3BosisieT akcTparupoBaTh 98.4-98.6 % W (V) B Buze
PJIK.

PJIK W(V) ¢ H2L u Am obpa3sytorca npu pH 2.8-7.8, onTuyeckas mioT-
HOCTb He MeHsieTcsl B MHTepBasie pH 4.7-6.3. Ilpu B3aumoaeiicteun W(V) ¢
H,L u Am o6pasyetca PJIK, okpaiieHHOe B KpacHBbIN I[BET, MaKCHUMaJbHOe
CBeToIorJiolleHue HabawgaeTcs npu 527-535 uM.  MouaspHble ko3dpduiu-
eHTbl orsioenus PJIK Bosmbdpama (V) ¢ L u AM coctaBisoT (3.8-4.3) x104

Juns o6pasoBanus u 3kctpakuuu PJIK W(V) ¢ HoL u AM Heo6xo4UMBI
koHIeHTpauuu: (1.2-1.5) x103 M u (1.4-1.8) x103 M HzL u Am cooTBeT-
CTBEHHO.

[los1HOe pa3BUTHe OKpAaCKH AOCTUraeTcad 4Yepe3 5 MHUHYT Mocje MpH-
6aBJyieHUs peareHTOB W ONTHYEeCKas JIOTHOCTb He U3MEHsIeTCs B TeueHue 48
yacoB. COOTHOLIeHHEe KOMIIOHEHTOB YCTaHOBJIEHO METOaMHU CABUra paBHO-
Becusl Y NpsMoOU JIUHUU U paBHO 1:2:2 [2].

OnpefeneHo 4YKCJI0 MPOTOHOB, 3aMelllaeMbIX BoJbdpaMa B MOJIEKyJe
H;L. C 3TO¥ Lie/bl0 UCN0JIb30BaJIN METO/I, OCHOBAaHHbBIN Ha ONpe/ieJeEHUH CTe-
IIleHU 3aKOMIIJIEKCOBAaHHOCTHU MOHOB MeTaJljla B 3aBUCUMOCTH OT KOHLeHTpa-
IIMY MOHOB BojopoJa. [losyyeHHble pe3ysbTaThl YKa3blBalOT, UTO NpU 0bOpa-
3oBaHuu PJIK koopauuupywmmum nonom siisercsa noH WO(OH)2+, koTopbii
3aMellaeT B Kaxaou Mosiekyse HoL no gBa npoToHy (n=2).

'pasyvpoBoYHbIi rpaduK JiMHeeH B Auana3oHe KoHUeHTpauuu W (V)
0.5-16 MKr/M. YpaBHeHHUe rpaZyupoBoyYHbIX rpadpukos: y = 0,01 + 0,0056x, y
= 0,01 + 0,0058 x u y = 0,012 + 0,0064x COOTBETCTBEHHO AJIsI KOMIIJIEKCOB
[WO(OH)L2](0-TonH)2 u [WO(OH)Lz](m-ToaH)..

W3ydeHo BIMsIHME Psiia KATUOHOB U aHMOHOB Ha TOYHOCTH OIpeeJie-
HUAa W(V). YcTtaHoB/IEHO, YTO 60JIbIIME KOJWYECTBA L1eJIOUYHBIX, leJI04HO3e-
MeJIbHBIX 3J1eMeHTOB, P33, F-, CI, Br-, S032-, S042- u C204% He MewaroT ompe-
JleJleHu0 Mosinb6aeHa. M36upaTebHOCTh omnpefiesieHUs BoJibdpama cylie-
CTBEHHO YBeJMYMBAETCS B NPUCYTCTBUM MACKUPYWOILUX BellecTB. Memato-
mee BaugHue Fe (III) u Ti(IV) - ackopbuHoBoi kucaoto, Cu(ll) - noaun,
noHoM, Nb(V) - okcasnat uoHom, a Mo(VI) - tuMoHHOU KHCI0TON. Memaroiee
BnusiHue Hg(II) ycTpaHsaau BoccTaHOBJIEHHEM C TOMOIIbI0 S2032° HOHOB.

PaspaboTaHHble METOIMKU IPUMeHeHBI /14 oNpejesieHus BoJabdpama
B HaBeCKe IIOYBBI CBETJ/IO — KAlUTAaHOBOI'O LIBeTa, B3ATON U3 NPUKACIUHCKON
30HbI (ry1y6uHa pa3pesa 10-20 cm).
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Jlns mpoBepku pa3paboTaHHBIX METOOB OIpelesieHUsl CoJepKaHUs
BosibppaMa B MOYBAX U B CEMEHaX Iopoxe 3TH MeTOJbl KOHTPOJHUPOBAIH
MEeTO/JJaMH, POJAHUJHBIM U JAUTHOJHBIM [3].
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B cBfi3u ¢ HecoBepUIEHHBIMH CUCTEMAMH OYHUCTKHU TsKeJsble MeTaJslIbl
NONAJIal0T B TOYBY, YTO HETATUBHO BJIMSET HA ee IJIOJOPOJIME U KA4eCTBO
CeJIbCKOXO35IMCTBEHHOUW MPOAYKIMH. BoccTaHOBJIeHHMEe GUOJOTUYECKON MpPOo-
JYKTUBHOCTU II0YB, 3arpsi3HEHHBbIX TsOKeJbIMH MeTa/IaMH, — OJIHa U3
HauboJiee CIA0XKHBIX MP06JeM OXpaHbl 6HMolleHO30B. [loyBa ABJISETCS OCHOB-
HOU CpeJioH, B KOTOPYIO MONAJIAal0T TsXKeJible MeTa/l/ibl, B TOM YHC/IEe U3
arMmocdepbl U BOAHOU cpefibl. OHA JKe CJIOYKUT UCTOYHUKOM BTOPUYHOTO
3arpsi3HeHHs] MPU3EMHOTO BO3/lyXa U BOJ, MONAAAIUX U3 Hee B MUPOBOH
okeaH. [IpofoO/KUTENBHOCTh NpebbIBaHUSA 3arpsA3HSIOIINX KOMIIOHEHTOB B
[OYBE TOpA3/0 BbIle, YEM B APYTHX 4YaCTAX OUOCPepHI, UTO NPUBOAUT K
M3MEHEHHUI0 COCTaBa M CBOMCTB MOYBBI KaK AUHAMHYECKOW CHUCTEMBI U B KO-
HEYHOM HTOre BbI3bIBAeT HapyllIeHHEe PaBHOBECHUS 3KOJOTMYECKUX MpoILec-
COB. 13 MOYBHI TsDKeJsible METAJIbl YCBAUBAIOTCA PAacTEHUSIMH, KOTOpbIe 3a-
TEM MONAJAal0T B MHINY. B CBA3W € 3TUM HEOOGXOAUMO, YTOOBI COZlepKAHUE
TSKEJIBIX METAJIJIOB B 00'bEKTaX OKPYXKAWIeld Cpe/ibl He MPEeBBIIIANI0 Tpe-
JleJIbHO JIONYCTUMbBIX 3HAYeHHUH, B LieJIIX KOHTPOJISI U PeTyJUPOBaHUS MPO-
IIeCCOB HAKOIJIEHUs], MUTPAIIUU U aKKYMYJIAIIUU TSKeJIbIX METAJIOB B MH-
EeBbIX MPOJYKTAX.

[IpouzBoHble THOdeHOMA 2,4- auruapokcutroderon (AITP) u 2-rua-
pokcuTHOdEHO NPUMEHSIIOTCA [Jisl onpefesieHUs: psif 3ajneMeHToB [1-3]. B
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HacTosAlled paboTe NpeAsoKeH IKCTPAKLMOHHO-GTOMETpHUYECKOe MeTO/, OlIpe-
JleJIeHUsI MaJIbIX KOJIMYECTB MapraHua c 2,4- aurugpokcutuoderosom (AITO) u
aMUHO(dEHOJIaMH B MIPUPOJHBIX U MPOMBIIJIEHHbIX 06beKTax. M3 aMuHodeHo-
JgoB (A®) ucnosb3oBanbl 2-(N,N -AuMeTUIaMUHOMETUITHO)-4-METOKCUDEHOT
(AD1), 2-(N,N-gubOyTHIAMUHOMETUITUO)-4- MeTOKCcHeHO (AD,).

[Ipy u3y4yeHUM 3Haka 3apAfa OAHOPOAHOJMIAHAHBIX KOMIJIEKCOB
Mn(I)-L meTogoM moHoo6MeHHOU xpoMmaTorpaduu aHuoHUT I/13-10I1 mos-
HOCTbIO TOIJIOaeT OKpalleHHYI0 4acTb pacTBopa. [Ipu BBeJjeHUHU B cUcTeMy
Mn(II)-L, A® Haba0AaeTCcsa 3KCTPAKIUSA 3TUX COeJUHEHUN B OpraHUYecKyIo
¢daszy B Buje pasHosdraHgHoro kommiaekca (PJIK). dkcrparupyeMocts Map-
raHlla Bo3pacTaeT C yBeJMYeHHWEeM JU3JeKTPUYeCKOW MPOHUILAeMOCTHU pac-
TBopuTes (CHCl;, CsHsCl, C2H4Clz). Bce ganbHelne uccaefoBaHus MPOBO-
auau ¢ xaopodopmom. PJIK obpasytorcs npu pH 1.6-8.0 1 BbIX0J, KOMIIJIEKCOB
MakcuMasieH npu pH 5.3 -6.9. JkcrpakTsl PJIK uMe0T MakCUMyMbI CBETOIIO-
riomeHuss npu 400-420 HM cooTBeTCTBEHHO. MoJisipHble KO3)QPUIIHEHTHI
NOTJIOIIeHUsT KoJ1ebI0Tcsl B UHTepBase (2.3-2.7)x10% [lns moaHoro o6paso-
BaHus PJIK Tpebyetcsa 31-32 u 25-26 - KpaTHbIN U30bITOK L 1 AD cooTBeT-
crtBeHHO. PJIK 06pa3yeTcs npakTU4YeCKH MTHOBEHHO, YCTOWYHUBbI B BOJHBIX U
OpraHMYecKUX PacTBOPUTEJISIX U He pasJjaralTcs B TedyeHUe Tpex CyTOK, a
nocJje 3KCTpPaKLUU - 6oJble Mecsla. MosasipHoe cooTHomeHue (Mn(Il):L: AD
= 1:2:2) ycraHoBjsieHO MeToAaMu CTapuka — bapb6aHess u© AcMyca U caBura
paBHOBecHs1. ['pafyupoBOYHbIN rpaduK JMHEEH B AUalla30He KOHIEHTPaLUuu
mapraHua(ll) 0.20-25 mxr/ma. Onpegenenuto mapradua (II) B Buge PJIK He
MellalT KpaTHble KOJIM4YecTBa ciaeAylouux ajeMeHToB: Li, Na, K (3000); P33
, Cl, NOs- (1000); Ca, Ba, Sr (550); In(II), Cd(II), Mg(II) (200); Hg(II), Zn(1I)
(120); Co(1II), Ni(II), Fe(ID), Fe(IlI), U(VI) (100); Cu(ll), Pb(1I), Cr(III) (80);
Al(IID), Ga(III), In(IID), Bi(I1I), Sb(III), Zr(1V), Hf(IV) (110); Ti(IV), Nb(V), Ta(V)
(80); V(V), Mo(VI), W(VI) (70).

Pazpa6oTaHHas MeToAMKa MPUMeHEHa /ISl ONpesie/ieHUsI MapraHua B
pPa3HbIX IPOMBILLJIEHHBIX U IPUPOLHBIX 00bEKTAX.
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HOBBIA BAPUAHT OKCUTUOPEHOJIATHOTO
ONPEJEJEHUA HUKEJIA (II)
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[Ipy noucke 6oJiee coBeplLIeHHBIX peareHTOB JJ151 ONpe/ieJleHs HUKeJsd
ObLIM UCCJIeLOBAHbI rajoreHTHOdEeHO0b], B YACTHOCTU 2- TUAPOKCHU- 5- HOA-
tuodenos (CTUTO). Hanuuue -OH u - SH rpynnsl B opTo- nosioxkeHuu F'NTD
obecneynBaeT xeJaTHYI0 CTPYKTYpPY U CIOCOOGCTBYyeT 06pa30BaHUIO COeluHe-
HUU C MeTa/l/laMH, UMeIIMMH UOHHBIN paauyc nopsaka 0,07-0,08 um (Menp,
HUKeJb, K06aibT) [1,2]. YyBCTBUTENBHOCTh METOJA ONpe/ie/ieHHs] HUKEJs C
[N T® MoxeT OBITh 3HAYHUTEJIHHO MOBBILIEHA MyTEM 3KCTPAKI[UH HUKEJNEBOTO
KOMIlJIeKca opraHuyeckuM pactBoputeseM. [UT® obpasyeT ¢ HUKeseM OT-
pULlaTe/JbHO 3apSXeHHbIH KOMILJIEKC, He 3KCTpParupyrouuicsa opraHudec-
KUMU PacTBOPUTEISIMHU.

[Ipy BBeleHUMU B BOJHBIM pacTBOp TsKesoro rufjpodpobHOro aMmuHa
MOKHO JJOCTUTHYTb ITOJIHOW 3KCTpPAKL UM KOMIlJIeKkca. B kayecTBe ruzipodo6-
Horo aMuHa 2,6-6uc- (N,N-gueTusaMuHO MeTHI)- 4-eTundenosom (AD), ac-
counat kotoporo ¢ Ni-TUT® skcTparupyetcs xaopodpopMomM.

B pa6ote ucnoabzoBanu 0,01 M pactBopbl TUT® u 0,025 M AD B xJ10-
podopme. OnNTUMANBHYI0 KUCJAOTHOCTD co3aaBaau 0,1 M HCI unu aueraTHo-
aMMHUa4vHbIM O6ydepHbIM pacTBOpoM. M3yyeHHne 3aBUCMMOCTH KOMILIEKCOOO-
pasoBaHud oT pH mokasaso, 4YTO BBIXOJ pPa3HOJUTAaHAHOIO KOMILJIEKCa
(PJIK) makcumanen npu pH 4,5- 6,8 1 A max = 480 HM. OKpacka KoMILIekca
pasBuBaetrcs npu 20+10 C B Teyenue 5-10 MuH. MossipHble K03$dUIIEHTHI
HOTJIOLIEHUS KOJ1e6asTCcs B MHTepBaJse £=(1,8-2,2)x10%

HausyymimMu skcTpareHTaMHu OKas3aluch xJ10podopM, AUXI0PITaH U ye-
TBIPEeXXJIOPUCTBIN yriepos. [Ipy 0AHOKpPaTHOMN 3KCTpPaKLUM XJ10poPOpMOM U3-
ByiekaeTcsa 97,2-98,0% nukensa B Buze PJIK. /i o6pa3oBaHMs M 3KCTPaKIUU
PJIK Ni(Il) cTUT® u A® Heobxogumbl 1,2 x103 M TUT® u 2,0 x 10-3 M AD.

MoussipHble cooTHouieHuss TUT® UADB KoMIJIEKCe, YCTAHOBJEHBI METO-
JlaM{ OTHOCUTEJIbHOI'O BBIXO/JQ, CIBUTa PaBHOBecUsl U NpsMod suHuu [3]. Cre-
XUOMETpHUYECKOe COOTHOLIEHWE pearupyroniux KoMnoHeHToB paBHO Ni:IT'MT®:
A®= 1:2:1. /ina nosydeHus1 TBEPAOro Mpenapara KOMIJIEKC NOJIyYyaau NMpU OIl-
TUMaJIbHBIX YCJIOBUSAX U 3KCTPArupoBaly B TedeHUe 2 MUH U 3KCTPaKThl He-
CKOJIBKHUX OMBITOB cobupanu B papdoposyro vaniky. PJIK Ni(ll) c TUTO u AD
Bbl/leJIEHbl B UHJWBU/IyaJlbHOM COCTOSAHUU. [IpoBe/ieHHbIN 3/1eMeHTHBINA aHa-
au3 noxatBepkgaer cocraB 1:2:2. ina [Ni(TUT®),](APH;) naitaeno, % AP
41,51;] 26,35; S 6,73; 0 3,38; H 1,08; C 15,30; Ni 6,24; BerurcaeHo,% A® 41,49; |
26,49;S6,67;0 3,33; H1,1; C 15; Ni 6,04.
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Jia mocTtpoeHus rpaJyupoBoYHOro rpaduka B 5 rpajyupoBaHHble
NPOOHPKH C MPUTEPTOH MpobKoi moMernaau 0,1- 90 MKIr cTaHAAPTHOTO pac-
TBOpa HUKeJs, 3,0 M1 0,01 MTUT® u 2ma 0,025 M AD B xstopodopme.

[Tocne nepemenMBanus kK cMecy fo6assau 2 ma 0,1 M HCI, pa36as-
JISLJIM JUCTUJLIMPOBAaHHOM BooH 0 25 mJ1. TuiaTe/IbHO BCTPSAXMBAJIU U IIOCJIe
pacciavBaHuA §as, OTAeA]d OpraHUYecKylo ¢asy OT BOJAHON U U3MepsIn
cBeTOMOr J0UeHHs 3KcTpakToB HAa KOK - 2 (£=0,5 cm) npu 440 HM.

[IpousBeseHHble pacueThl nokasauy, uyto PJIK B opraHudeckoit ¢pase He
MOJIMMEPU3YIOTCS U HAXOATCsI B MOHOMepHO# ¢dopme (y=1,02).

JkcrpakTel PJIK mog4uHSAIOTCS OCHOBHOMY 3aKOHY CBETOIOTJIOIIEHUS
npu KoHUeHTpauusax 0,6-15 Mkr/cm3. YpaBHeHUe rpalydpoBoyHOro rpadu-
ka: y = 0,01 + 0,015x. [lpegen o6GHapyxeHUs HUKeJId B BuUJe
[Ni(TUT®).](ADPH); cocraBaser 0,013 MKr/mJ1.

PaspaboTaHHble METOAWKH ONpeJesieHHus HUKessl NPUMEHEHbl [Jis
onpe/ieJieHUsl ero B HaBeCKe IOYBbl CBETJ/IO-KAaLITaHOBOI'O LBETa, B3ITON U3
NPUKACIUICKON 30HBI.
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URANIN 2-HiDROKSITIFENOL V3 HIDROFOB AMINLORLD
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1Mingacevir Déviat Universiteti
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Zahoarli elementlar qrupuna daxil olan wuran, torium va serium
elementlarin otraf miihite daxil olmasina nazarst edilmasi praktikada
nisbaton ucuz, siiratli vo yiiksak hassasliga malik tayinat metodikalarinin
islanilmasina zarurat yaradir [1,2].
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Uranin ekstraksiyali-fotometrik tayini li¢iin terkibinds donor atomu
azot vo oksigen ve ya iki qonsu oksigen atomu olan xelatamalagatirici
reagentlar istifada edilir. Bu magsadle uranin analitik kimyasina ¢oxlu sayda
reagentlor taklif edilmisdir. Ancaq onlarin aksariyyatinin segiciliyi az
oldugundan uranin qabaqcadan ayrilmasi tslab olunur. Miuasir déviirda
uranin analitik kimyasinda xelatemalgatirici reagent kimi oksiazobirlasmalar,
aromatik oksiaminlar, o-difenollar va (B-diketonlar daha ¢ox shamiyyat kasb
edir [3].

Hazirki is uranin (VI) kompleksamalagatirici reagent (R) kimi 2-
hidroksitiofenol (HTF), 2,5- dihidroksitiofenol (DHTF) ve hidrofob aminlarden
(Am) piridin (Py), 2-aminopiridin (AmPy) miixtslifliqgandli komplekslarinin
(MLK) tadqiqgina hasr olunmusdur.

Metodika. Daracalanmis sinaq siisasina 0.2 ml intervalla 0.1-1.0 ml (10-
100 mkq) baslangic uran, 2.0-2.5 ml 0.01 M R ve 1.2-1.5 ml 0.01 M Am
mahlulu alave olunur. Lazimi pH 0.1 M NaOH, asetat-ammonium bufer (pH 3-
11) va ya 0.1 M HCI (pH 0-2) mahlulu slava olunaraq yaradilmigdir. Uzvi
fazanin hocmi xloroformla 5 ml, iGmumi hacm distil lo suyu iloa 25 ml-a
catdirilmisdir. Yaxsi ¢alxalandiqdan sonra, 5-10 daq miiddatinda tizvi faza su
fazasindan ayrilaraq optiki sixlifi  otaq temperaturunda K®K-2
fotokolorimetrinda A=440 nm dalga uzunlugunda (¢= 0.5 sm) 6lciilmiisdiir.

Ekstragent kimi xloroform istifads edildikds tarazliq siiratls yaranir va
uran (VI) ionlarinin MLK sakilinds maksimum ekstraksiya daracasi (R= 97.2-
99.1%) miisahida olunur. Aparilan tadqgiqatlar naticesinds malum olmusdur
ki, uran(VI) R va Am ila pH 2.4-8.5 intervalinda yalniz bir tarkibde MLK amala
gotirir. Su fazasinda pH<1.5 olduqda MLK ekstraksiyasi azalir. Bu kompleks
amolagatirici Uzvi reagent molekulunun ionlasmis formasinin qatiliginin
azalmasi ila alagadardir. pH >8.5 olduqda isa MLK parkalanmasina sabab olur,
bu isa uran ionlarinin hidrolize ugrayaraq, onun kompleks amala gatiren
formasinin qatiliginin azalmasi ils salagadar ola bilar. Uranin(VI) R ve Am ilo
garsiligh tasiri asagidaki istigamatda daha turs miihits yerini dayisir: DHTF <
HTF. Naticada reaksiyanin segiciliyi da yiiksalir.

U(VI)-R-Am MLK-larinin amalagalmasi va ekstraksiyasi l¢lin R ve Am
gatiligl miivafiq olaraq (1.1-1.3)x10-3 M va (0.8 -1.0 )x10-3 M olmalidir. MLK-
lar reagentlor qarisdirilldigdan sonra darhal amoale golir. Bir daqigs
calxaladiqda tarazliq yaranir va li¢ sutka MLK-larin optiki sixlig1 dayismir.
MLK xloroform ekstraktinda 390-476 nm dalga uzunlugunda isiq udur.

MLK tarkibinds komponentlarin mpolyar nisbati diiz xatt, nisbi ¢ixim va
tarazligin yerdayismasi Usulu ilo tapilmisdir [4]. MLK-larin terkibinda
komponentlarin molyar nisbatinin U:R:Am=1:2:2 kimi olmusdur. U(VI)-R-Am
ilo MLK molyar isiqudma amsali (2.2-3.9)'104 haddinds olub, bu birlasmalar
asasinda kifayat qoader hassas ekstraksiyali-fotometrik tisullar isloanmasina
asas verir.
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Uranin(VI) R vo Am ila tayinina kenar ionlarin tasiri dyranilmis va
miiayyon edilmisdir ki, galovi metallarin, golovi-torpaq metallarinin, nadir
torpaq elementlarinin béyiik migdar1 uranin toeyinine mane olmur. lonlarin
manegciliyi pH-1 dayismakls, pardalayicilarin koémayils, ekstraksiya tatbiq
etmakls aradan qaldirilmisdir.
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CLEANING OF OiL FORMATION WATERS
BY LIQUID PHASE EXTRACTION METHOD

Vefa Kerimli
Institute of Catalysis and Inorganic Chemistry named
after M. Nagiyev
miracle1990@list.ru

The oil industry has an exceptional role in the socio-economic develop-
ment of the Republic of Azerbaijan. For many years, the lack of advanced tech-
nological processes and the rapid development of the oil industry have caused
excessive pollution of the environment, the amount of waste water and toxic
gases released into the atmosphere has increased, and the areas of oil-
contaminated land have expanded [1].

In the processes of increasing oil production, the rate of production also
varies depending on the amount of asphaltene-based resins in the formation
waters [2].

In order to separate asphaltene-resin compounds from oil formation
waters, it is possible to use the solubility of these substances in another liquid
that is not soluble in treated water. If we add such a liquid to the waste water
and mix it, then these substances (asphalten-resin compounds) will dissolve in
the added liquid and their concentration in the waste water will decrease. This
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method of removing dissolved substances from wastewater is called liquid-
phase extraction process; dissolved substances removed at this time - ex-
tractable substances; the liquid that is added and does not mix with waste
water is called extractant. The liquid phase freed from pollutants is called raf-
finate. We used toluene as an extractant.

Figure 1 shows a wastewater treatment plant using toluene by extract-
ing petroleum products and asphaltene residues. Wastewater contaminated
with petroleum products, solid particles and toluene (1:30 ratio of toluene and
water) is fed to a laboratory extractor with a volume of 5 liters and intensively
mixed for 10 minutes in the first stage of the extractor. As a result, phase sepa-
ration occurs due to the difference in density of extract and raffinate. The sup-
ply of the solvent to the three-stage extractor system is as follows: stage I -
50%, stages Il and Il separately, 25% each of the total volume of toluene [3].

m -

Figure 1. Installation for the extraction of asphaltene-containing for-
mation waters:

1- extractor 2- mixer 3- laboratory transformer 4- electric motor 5- fil-

ter to prevent solid particles 6- capacity for toluene 7- valve
Flow: I- wastewater inlet, II- entrance of toluol, III- output of heavy resi-
dues of extraction, [V- output of water emulsion.

Recycling of residual wastewater (II) mixing in the extractor takes place
for 20 minutes; In extractor III, it is mixed for 40 minutes at a temperature
range of 30-40°C. The total separation time of the extract and the raffinate is
experimentally carried out within 1 hour. It should be noted that the structure
of the phases is as follows: the following phase is water with a solid mechani-
cal mixture, purified from asphalt resinous substances; the upper phase is the
extractant. The upper phase - asphaltic resins - extractant containing dis-
solved toluene is sent to rectification to separate the toluene from the heavy
oil products, which is returned to the beginning of the circuit, and then used as
a solvent.
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Sn;Sb.Ses-SnzBi.Ses SISTEMINDO KIMYQVi QARSILIQLI TOSIRIN
XARAKTERI

Sorafat Mommoadov!,, Rana ismayllova2

Akademik M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Inistitutu??
Azarbaycan Dévlat Neft va Sanaye Universiteti?
azxim@mail.ru

Miiasir dovrda elmi-texniki toraqqi birbasa unikal funksional xassali
materiallarin tadqiqi ile baghdir. Xiisusila metal xalkogenidlar bu materiallar
arasinda xiisusi yer tutur. Bu materiallar kegan asrin ortalarindan etibaran
yarimkecirici materiallar kimi genis soakildo tadqiq olunmusdur. Son illards
nano-miihandisliyin inkisafi, qrafen va topoloji izolyatorlarin kasfi kimya va
materialsiinasligin inkisafina yeni tekan vermisdir.

Bu baximdan ikili (Bi:Ses, BizTes va Sb,Tes3) birloasmalarin va onlarin
asasinda alinan miirakkab terkibli sistemlarin axtarisi olduqca aktualdir.
SnSe-Sb,Sez sistemi [1-5] isinin miislliflori terafinden genis qatiliq
intervalinda tadqiq olunmusdur. [6] isin mioalliflorina goéra SnSe-SbSe;
sisteminda iki ticlii birlasma amals galir.

Sn,SbeSe11  torkibli birloasma 561°C temperaturda konqurent vo
Sn,Sh,Ses tarkibli birlosma isa 563°C temperaturda inkonqurent ariyir. SnSe-
Bi,Se; sistemi niimunslarinin 640°C temperaturda homogenlasmasindan
alinan naticalara gora sistemda Sn4Bi,Se7, Sn2Bi,Ses va SnBisSe; torkibli araliq
fazalar amala galir[7].

Sistemdas kimyavi qarsiliqh tasirin tadqiqi magsadile har birinden 2q
olmaqgla 14 oarinti sintez olunmusdur. Sintez Sn;Bi;Ses va Sn,Sb,Ses ilkin
komponentlarinden istifade edilmakle aparilmisdir. Sintez arintinin
torkibindan asili olaraq 450-600 C temperaturda havasi qovulmus kvars
ampulada aparilmisdir.

Sintez olunmus arintilar differensial termiki (DTA), rentgen faza (RFA)
mikroqurulus ve mikrobarkliyin tayini tisulu ilo analiz olunmusdur.

Kompleks fiziki-kimyavi analizin metodlarindan alinan naticalara
9sasan sistemin faza diaqrami qurulmusdur. Faza diagramindan aydin olur ki,
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sistemda bas veran kimyavi qarsiliqh tasiri xarakteri nisbatan miirakkabdir.
Buna asason faza diaqramini sorti olaraq iki hissoyoe bélmak olar. Sistemin
birinci hissasini evtektika ndqtasina qadarki saha (Sn,Sb,Ses-e; 100+23 mol%
Sn;SbzSes) va evtektikadan sonraki sahadir (77+100 mol % Sn2Bi,Ses ;e-
SnzBizses).

Sn,Sb,Ses - e(I) hissasinda Sn;Sb;Ses birloasmasinin arims temperatu-
rundan yuxarida parcalanmasi ilo kimyeavi qarsiligh tasirin xarakteri
miirakkab hal alir. Bels ki, sistemin sublikvidusunda yiiksak temperaturlu iki
fazali (m+ SnSe), temperatur endikds isa ¢ fazali (m+ Sn,Sb.Ses+SnSe) vo
ikifazali (m+Sn2Sb;Ses) sahalar birilikda kristallasir.

Sn,Sh,Ses-Sn,BisSes kasiyinin ikinci hissasinda kimyavi garsiligh tasirin
xarakteri sada olub, kvazibinardir. Sistemin subsolidasinda isa ikifazali saha
(SnzSb,Ses+Sn;Bi,Ses) birlikda kristallasir.

Sn,Sb,Ses-Sn;BixSes sisteminda SnySb,Ses osasinda praktiki olaraq
hallolma sahasina rast galinmir. Sn;Bi,Ses asasinda isa otaq temperaturunda
hallolma mahdud olub, 20 mol.% Sn,SbSes taskil edir.
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HUCCJEIOBAHUE KBASUTPOHHOM CUCTEMBI Sh,Ses-PbSe-Bi.Ses 10
PA3PE3Y Pb¢Sb2BisSe1s-PbSe
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Cesienny; cBuHIIA PbSe — 6a30BbIi MOJyIIPOBOAHUKOBBIM MaTepHas C
OTHOCHUTEJIbHO y3K0# 3ampenieHHou 30HoM (0.27 3B mpu 300 K), o6sanato-
IIUNA TEPMO3JIEKTPUYECKUMHU CBOMCTBAMH, a TaKKe GOTOUYBCTBUTEIbHOCTbHIO
U JoMUHecueHuned B UK-auamazoHe (1-6 MKM), mo3TOMy BOCTpe6GOBaH B

o o VvV pVi
OIITO3JIEKTPOHHOU M CEHCOPHOM TEXHHKeEe XaJIbKOFEHI/IﬂbI THIIA A2 83

(A=Sb,Bi; B=S,Se,Te) o6s1aialoT TEPMO3JTEKTPUYECKUMU U POTO3NEKTPUYE-
CKUMH CBOMcTBaMH. COeINHEHUE pp_Sb, Bi,Se,, OPLIO BbIABJIEHO NPH U3YYEHUH

CUCTEMbI PbSb,Se, — Pb,Bi Se,, COG,C[I/IHQHI/IG Pb,Sh,Bi,Se,, IJIaBUTCA KOHIpPY-

3HTHO npu TemiepaTtype 950K u KpuUCTaNIU3yeTCsI B pOMOUYECKOW CUHTO-
HuH. [lapameTphl pelieTKH cocTaBasAoT a=14,43, b=21,42, ¢=3,90, np.rp.Pmnn,

0
V°® =1205A, Z=4 [1]. PbSe ImJIaBUTCS KOHIPY3HTHO npu TeMnepaType 1353K.
Cenenny; ceuHna (II) kpucrannusyercsd B Ky6U4eCKOW CHHTOHUH, TPOCTPaH-

o 0
cTBeHHad rpynna Rm3m, mapamMeTpsl d4eliku a=6,126 A, Z=4, ABIAI0TCA I10-
JIyIPOBOJHUKAMHU p- WJIU N- TUIA 3aBUCUMOCTHU OT COCTaBa [2].
[Ipy M3y4eHUH CUCTEMBI pp Sb,Bi,Se,, — PbSe CHHTE3WpOBaHbI 12 06pas-

LJOB pa3JINYHbIX COCTaBOB. CHHTE3 CIJIaBOB MCCJIeLyeMOMN pa3pe3a MpOBOAUIN
HeIoCpeJCTBEHHO M3 3JIeMeHTOB B 3BakKyuMpoBaHHoM 0 0,1333Ila kBapueBoit
aMminyJie B uHTepBasie Temnepatyp 950-1400K. C 1jesiblo roMoreHu3aluy CHHTe-
3MpOBaHHbIE CIIJIaBbl BblAepxKuBainch 240 yacoB npu Temmnepatype 550K. T'o-
MOTE€HHOCTb CUHTE3UPOBAHHBIX CIIJIABOB KOHTPOJUPOBAIUCh METOJAMHU MUKpPO-
CTPYKTYPHOTO, TEPMHUYECKOT0 U PpeHTreH0($a30BOro aHaJIU30B.
JuddepeH1iMaibHOTO-TEPMUYECKU N aHa/Iu3 (DTA) CILJIaBOB
Pb.Sb,Bi Se,, - PbSe Paspesa nmpoBojusics nupomerpe Mapku HTP-73. B kaue-

CTBe 3TaJIoHA ObLJ B3AT OKcuA antoMunus (Al203).

PentreHorpaduyeckuit ananus (P@®A) criaBoB 6bl NPOBEJIEH B PEHT-
reHoBckoM gudpakromerpe Mapku JIPOH-3. [Ipu aHasnze UCHOIb30BAIU
CuK, - usnyyenue, Ni - GuabTp.

MukpocTpykTypHO# aHanu3 (MCA) ocylecTB/IsIJIM HA MUKPOCKOIIE MapKU
MHM-7. MHUKpOTBEpAOCTb H3MepsiM Ha MeTaiorpapuyeckoM MHKpPOCKOIle
Mapku [IMT-3. [InoTHOCTB CIJIaBOB ONpeAeanIi MMKHOMETPUYECKUM METO/0M, B
KayecTBe HalloJIHUTeJIA UCoJib30Baid Tosyo.1 (C7Hs).

OU3MKO-XUMUYECKOTO B3aUMOZIEHCTBUS B paspe3e PbeSb,BicSeis-PbSe uc-
cJIeJoBa/IMCh 110 12 crijiaBoM.
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Ha ocHoBaHHM NOJIyYEHHBIX PE3yJbTAaTOB QHU3UKO-XMUMHUYECKOTO aHa/IN3a
noctpoeHa T-x guarpamma paspesa PbeSb,BisSeis— PbSe. Paspes siBisieTcst kKBa-
3UOMHAPHBIM CeYeHHeM KBa3UTPOUHOM cucteMbl SbySes- PbSe - BizSes v oTHOCHT-
sl K 9BTEKTUYECKOMY THUITy C OTPAaHUYEHHBbIMU TBEP/IbIMU PAacTBOPAMU HA OCHOBE
060U1X UCXO/ITHBIX KOMIIOHEHTOB.

KoopauHaThl 3BTEKTUYECKON TOYKH COOTBETCTBYIOT 20 Moa% PbSe U
TeMIepaTypa 875K.

B cucreme PbeSb,BisSei1s—PbSe Hab/romar0TCs 0HO M30TEpMUYECKHE JIMHUH
(875K). CocTaB 3BTEKTHKH, ONpe/ieJIeHHbIN IOCTPOEHHEM TpeyroibHUKaA TamMMa-
Ha. /151 onipeiesieHHsi TpaHUL] TBEPABIX PACTBOPOB ObLIM CUHTE3WPOBAHbI CILJIaBbl
98,95,93,91.90 Mo1b%. UCXOHBIX KOMIIOHEHTOB. JTH CILJIaBbl OTXKUTaJIMCh B Te-
yeHue 350 yac 450 u 650 K u 3aTeM 3akansuce. [loc/ie TiaTebHOTO U3y4YeHHUsT
MHUKPOCTPYKTYPbl 3THX CILJIABOB OINpeJie/IsVINCh TPaHUIbl pacTBopuMocTU. Ha
OCHOBE HCXOJHbIX KOMIIOHEHTOB ObLIM ONpejiesieHbl 06/1aCTU TBEPABIX PacTBO-
poB. PacTBopruMocTh Ha ocHoBe PbeSb2BisSis 1 PbSe nmpu 3BTekTHYecKoi TeMrie-
patype gocruraet A0 15 u 8 Mmon% cooTBeTcTBeHHO. C yMeHbllleHHeM TeMIlepa-
TYpbl TBEPAbIE PACTBOPbI CYy>KAIOTCS U IPU KOMHATHOM TeMIepaType COCTaBJISIOT
Ha ocHoBe PbgSb2BisS1s 10 Mos1% PbSe, a Ha ocHoBe PbSe 4 MoJ1. % PbeSb2BieS1s.
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Asetilaseton va 4-aminoantipirindan istifads etmakls yeni lizvi reaktiv -
3-[(E)-2-(1,5-dimetil-3-0kso-2-fenil-2,3-dihidro-1H-pirazol-4-il]pentandion-
2,4 (R) sintez edilmis, torkibi ve qurulusu iQ-spektroskopiya metodu ila
oyranilmis, tamizliyi spektrofotometrik analiz va kagiz xromatoqrafiyasi ila
yoxlanilmigdir. Sintez edilmis reaktivin kobaltla(II) kompleks amala gatirmasi
fotometrik metodla tadqiq edilmisdir. Miiayyon edilmisdir ki, Co(II) ionu reak-
tivle pH=5,0-12,0 tursuluglu muhitds maksimum isiq udmasi A=490 nm dalga
uzunluguna tesadiif edan intensiv rangli kompleks birlasma amsala gatirir.
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Kompleksin maksimum ¢ixim1 pH=9,0 tursuluqlu asetat-ammonyak buferi
miihitinds miisahids olunur.

Kompleks amala galmayae reaktivin qatiliginin tasiri 6yranilmis ve Co(II)-R
kompleksinin amala galmasi ligiin 8,0-10-5 M reaktiv mahlulunun tsleb olundugu
miiayyan edilmisdir. Kompleksin optiki sixlig1 reaktivin 2,0-8,0 dafs artiq molyar
gatihginda sabit qalir. Co(I)-R  kompleksi komponentlari msahlullar
qarisdirildigda amala galir ve mahlulda 3 saat miiddatinds va 700 C temperatura
gadar quzdirildigda davamli olur. Kompleksin tarkibi Starik-Barbanelin nisbi
¢ixim, tarazliin siiriismasi va izomolyar seriyalar metodlart ils tayin edilmisdir.
Har ii¢ metodla tadqgigatin naticalari kompleksin torkibinda Co(II):R nisbatinin
1:2 kimi oldugunu gostermisdir. dyrilarin kasismasi metodu ilo kompleksin da-
vamliliq sabiti tayin edilmisdir: Ig 3=7,52+0,03.

Kobaltin(II) toyini tliclin deracali grafik qurulmus ve onun 0,24-2,83
mkq/ml qatiliq intervalinda Ber qanununa tabeciliyin 6danildiyi miiayyan
edilmisdir. Kompleksin molyar udma amsali Amax dalga uzunlugunda 6875-a
barabardir. Kompleks amala galmays kanar ion ve pardalayici maddalarin
tasirinin dyranilmasi kobaltin(Il) tayinina galavi va galavi-torpaq metallari,
Mg(I1), Cu(Il), Mn(II), Al(III), Fe(IIl) vo s. metal ionlarinin 1000 dafs artiq mi-
gdariin mane olmadigini géstormisdir.

3JIEKTPOOCAXKJIEHUE TOHKHX MOKPBITUH
CO U3 BOAHBbIX PACTBOPOB

Kamana l'agxueBa, WbLima3s Anusape, AiueBa Auga
HHcmumym kamasusa u HeopzaHuyeckoll xumuu um.M.Hazuesa, HAHA
yilmaz.alizade.2015@mail.ru

Kak ofijvH U3 nepesi0oBbIX MaTepHaJOB Ha OCHOBE K0bGa/bTa, XaJbKoOTe-
HHU/Ibl KOOajJbTa C HOBOW CTPYKTYpPOM BbI3BAJM OTPOMHBIA HWHTepec H3-3a
HU3KOM CTOMMOCTH, JIETKOU JOCTYIIHOCTH U MHOroob6enanileid 6upyHKIHo-
HaJIbHOM aKTUBHOCTHU KakK JJisl peaklUu BblJlesieHus kucaopoaa (OER), Tak u
JJIs1 peaKllMM BoccTaHOBJieHUs Kucjaopoaa (ORR), koTopas uMeeT BakHOe
3HaYeHUe JJIs YCTPOUCTB XpaHEeHHsl IHEPTHH Oy ayIiero mokoseHus (1).

JJIeKTPOJIM3 BOJBI C yYacTHEM peakluu BbiAeseHus Bojoposa (HER) Ha
KaTo/ie U peaKIuu BblJlesieHus kucaoposa (OER) Ha aHo/ie UTpaeT BaXKHYIO POJib
B 9KOJIOTUYECKU 6e3011aCHOM ITpeoOpa3oBaHUM IHEPTHUU BO/Ibl B BOJIOPO/,

O6bryHble KaTasuzatopbl s HER u OER cocTtodaT W3 gparoreHHbIX
MEeTaJ/IJIOB, a TaKXe MX CIJIAaBOB M COeJMHEHHWU, HO BbICOKas CTOMMOCTb U
eCTeCTBEHHasl PeIKOCTh MPENATCTBYIOT 60Jiee MUPOKOMY MPUMEHEHHIO.
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B 3TOM OTHOLIEHHMU KOMILJIEKCHI HA OCHOBE K06abTa ObLIN UCCIEe/[0Ba-
Hbl B KaueCTBe TOMOTeHHbIX MOJIEKYJIAPHBIX KaTaau3aTopoB A HER u OER,
YTOOBI y0BJETBOPUTL NOTPEOGHOCTh B HU3KOM IEepeHaNpsiKeHUH.

Bsiarosaps Jierkoit JOCTYMHOCTH U MPOCTOM XUMUU JJIs1 06pa3oBaHUs
COeJJMHEHUN C pa3/IMYHbIMU BaJIEHTHBIMU COCTOSIHUSIMU COEJIMHEHUS Ha OC-
HOBe K0Ga/IbTa SIBJSIOTCS MHOTO06€eIaloMMU aJibTepHAaTHBaMHU [2].

JaHHas paboTa nocBslleHa MOoJy4eHUI0 TOHKUX IJIeHOK CO U3 BOAHBIX
pPacTBOPOB Y HM3YYEHUIO BJUSIHUSA Pa3/IU4YHbIX GAKTOPOB HA MpPOLECC 3JIEK-
TPOOCAXKAEHHUS.

Hacrtosimiass paboTa siBJsieTcsl COCTaBHOM 4YacTbI0 3JEKTPOOCANKAEHHUS
CoSe. /[lna mosyyeHHs TOHKHX IJIEHOK CeJIeHH/JIa KOOaJbTa JOJ/DKHBI OBITh
McceIoBaHbl KHHETUKA U MeXaHU3M OT/AeJbHbIX KOMIOHEeHTOB (Co u Se).

HccnenoBaHre KUHETUKM U MeXaHH3Ma Mpolecca 3JeKTPOOCaXAeHUs
Co nmpoBoaniM B BoAHbIX pacTBopax 0,1M CoCl,. CHATHEM IMKJIAYECKHX I10-
JIIPU3allMOHHBIX KPUBBIX ONpe/ie/ieH UHTEpPBaJ MOTEHI[HAI0B 3JEKTPOBOC-
craHoBJsieHud Co

W3yyeHO BIMSHHE CKOPOCTU pa3BEPTKU MOTEeHIHa/]a Ha KaTOAHBIN
npolecc. YCTaHOBJIEHO, YTO YBeJMYeHUe CKOPOCTH pa3BePTKH MOTeHIMaIa B
pPa3/IMYHOM CcTeleHU ycKopsieT mpoiiecc ocaxaeHus Co. Takke uccie0BaHO
BJIMsSIHUE KOHLEHTPALUX Ha MPOLECC 3JIEKTPOOCAK/EHUS.

C yBennueHrneM KoHUeHTpanuu Co B pacTBOpe yBeJIUYUBAETCS TOK, 3a-
TpayWBaeMblil Ha NMPOIEeCC 3JeKTPOBOCCTAHOBJIEHUS, U KoandecTBO Co B Ka-
ToAHOM ocajke. [Ipouecc ocaxaeHuss Co B 3aBUCUMOCTHU OT KOHLEHTpaLuu
CONMPOBOXK/JAETCS 3JIeKTPOXUMHUYECKON KUHETUKOM.

CHATHEM LUKJIWYECKHUX MOJSIPU3ALHUOHHBIX KPUBBIX OBLIO J0KAa3aHO,
4yTO asiekTpoocaxaeHue Co B BogHoM pactBope CoCl, u aHoaHOE pacTBope-
HUE IPOUCXO/IST PU OJTHOM U TOM ke noTeHuase (-0,2 B).

Kak TeMnepaTypa, Tak U MaTepHaJs 3JIeKTPO/Jja OKa3bIBalOT 3HAYUTEJIb-
HOe BJIMSIHHE Ha KUHETHUKY aJieKTpoocaxeHua Co. KayecTBeHHble TOHKHE
IJIEHKU Ha Pt-asiekTpoje nosayyawTcs npu 25-60°C. [Ipu Temnepartype CBbl-
e 60°C Ka4ecTBO MJIEHOK yXy/ALIaeTCs.

TakyvM 06pa3oM, Ha OCHOBAHUM 3KCIIEPUMEHTANbHBIX JAHHBIX, [/ 110-
JIyueHHs] TOHKHX MOKPBITUH KOGaJbTa PEKOMEHAYETCS CAeAYIIUN COCTaB
anexktposauta (Mosab/n): 0.1CoCly, i=0.2- 0.4 A/nm2, T=298-333 K, Katoz- Nij,
Pt., aHon -Pt.
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KATAJIMTUYECKHE CBOVICTBA BUPYHKIIMOHA/IbHBIX BUMETAJL/IU-
YECKUX KATAJIU3ATOPOB, MOANPHULIUPOBAHHbBIX ®0C»0POM, B
MPOILIECCE MPEBPALIIEHUA MPAMOTOHHOM BEH3UHOBO ®PAKIIMU

I'A30KOHAEHCATA

CyceH IllupunoBal, Haprus Axme0Baz,
CakuHa Mup3aimeraz, Ca6ut MamegonB?
HaxuuesaHckull ['ocydapcmeenHblll YHUsepcumem?!
BaxkuHckull 'ocydapcmeeHHblil YHugepcumem?
s_shirinova@mail.ru

B mpoMbIlLIEHHBIX TpoLeccax pudopMHUHra MAPOKPEeKHUHra yrjeBoJo-
POZIHOTO ChIpbsl LIMPOKO MCHOJIB3YIOT OUYHKLMOHAAbHbIe Pt-copepxalue
KaTa/IM3aTOpPbl HA OCHOBE Y-OKCH/1A aJIIOMUHHUS, MOAUPHUIIMPOBAHHBIE JOMOJIHH-
TesibHO Re, Sn, Ge u xsopowm [1]. [Iporiecc ocyiecTBASAIOT MPU BLICOKHUX TeMIlepa-
Typax (480-5300C), gaBnenuu 20-30 aT™M B mpUCyTCTBUM Bojopoja. [losyyeH-
HBIM KaTa/u3aT XapaKTepU3yeTCs BBICOKUM COZlepXKaHWeM apOMaTH4ecKuX yr-
JieBoZ1opoZioB. OIHAKO GOJIBIION UHTEPEC BhI3BIBAET MUCIOJIb30BAHNUE KaTalU3a-
TOPOB Ha OCHOBe Ie0/IUTA TUNA ZSM-5, ctoCOGHBIX U30MEPU30BATh H-AKAHbI,
BXO/JAlllMe B COCTaB 6€H3MHOBbLIX PppaKLuil B HECTaHAAPTHBIX YCJI0BUAX 6€3 I0-
Jlay¥ BOJIOPO/ia B PEaKLIMOHHYIO 30HY IIPU CPAaBHUTENbHO HU3KUX TeMIlepaTypax
(350-4000C) mpu atMochepHOM JiaBiaeHuH [2]. Llesbto HacTos el paboOThI SIBU-
JIOCh MCCJIe[loBaHMe KUCTIOTHBIX U KaTaTUTHUYECKHUX CBOMCTB OMMeTa/INuyeCKUX
Zr-Cu-coJieprKaliux KaTajJl-3a—-TOPOB Ha OCHOBe IieosiuTa ZSM-5, moaudunupo-
BaHHBIX AUTHApodochaToM aMMOHHUS.

BuMeTassiMyecKkue KaTaJu3aTopbl NOJdy4Yaad MeTOJOM MPONUTKH 1e0-
auta HZSM-5 pacTBopaMu anietata MeJu U OKCUXJIOPUJA IIUpKOHUS. JlonoJ-
HUTeJibHOe MojguduuupoBaHue Zr-Cu-cofeprkallero Kartaausatopa ¢pocdo-
pOM IpPOBOJMJIM C KUCNOJIb30BAHHMEM pacTBopa aurugpodocdara aMMOHHUS.
[Tocsie 3aBeplIeHUs] TPONUTKU KaTaau3aTopsl cymuad (110°C, 4 4) u npoka-
auasu npu 350°C u 500°C no 4 yaca cooTBeTcTBeHHO. CoiepkaHHe MeTaJl-
JIOB B KaTajusaTope coctapJsio 1,0-3,0 mac.%, a docdopa - 1,0-2,0 mac.%.
JKCIepUMEHTHI POBOJU/IM B MPOTOYHON YCTAaHOBKE C KBapLieBbIM peaKTO-
pOM B CTalMOHApPHOM CJoe KaTanusatopa (2,0 r) B MHTepBaJie TeMIepaTyp
350-430°C 6e3 nojia4uu BOJI0PO/ia B PEAKI[IOHHYIO 30HY.

KucsoTHble CBOMCTBA KaTa/lM3aTOPOB ONpeJeisijidi TEpMONPOrpaMMHU-
pOBaHHOM ajAcopbLMell aMMHaKa. B kayecTBe CbIpbsl UCIOJIb30BAIN NMPSAMO-
rOHHy®0 OeH3WHOBYH ¢pakKLMI0 Tra30KOHJAeHcaTa CJeAyIlero cocTraBa
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(mMac.%): H-ankaHbl - 28,3; U3o0askaHbl - 29,5; HadTeHOBbIEe — 33,4; apoMaTu-
yeckue -8,8. OKTaHOBOE YHCJIO ChIpbs M0 HCCaeoBaTebckomMy (MM) meTony
cocTasJisiyio 58.

YcraHoBJsieHO, 4T0 MoauduiupoBanue HZSM-5 meabio U IUPKOHHEM
CHMXKAaeT KOHUEHTPALHXI0 CIa00KUCIOTHBIX JIbIOMCOBCKUX U CUJIbHOKUCIOHBIX
OpEHCTEJOBCKUX KUCJIOTHBIX LIEHTPOB. B pe3ysnbTaTe MoAMUIIMPOBAHUS NPO-
HCXOJUT YBeJMYEeHHe KOHLEHTPAaLUU CpeJHUX KUCAOTHBIX LEHTPOB. JoMoIHH-
TeJIbHOe MOJAUPHLMPOBaHUE OUMeTa/IndecKkux Zr-Cu-cofiepkalux KaTajanusa-
TopoB pochopomM B kosndecTBe 1,0-2,0 Mac.% pe3ko CHIKaeT KOHLIEHTPALUI0
CUJIbHBIX OpPEHCTEJJOBCKMX KHCJIOTHBIX IeHTpoB (286 MkMoJsb/T 70 78-96
MKMOJIb/T). JJaHHbIE KaTATUTUYECKUX CBOUCTB MOAUDUIIMPOBAHHBIX KaTalu3a-
TOPOB MOKAa3aJIY, YTO C YBeJIMUEHHEM cojiepKaHUs Meau B Leoaute HZSM-5 no
3,0 mac.% NpUBOJAT K POCTY BbIXOJA XKHUJKHUX POAYKTOB € 68,5 1o 75,1%, yBe-
JINYEHHI0 M30MEPHU3YIOLIENR U apOMaTU3UPYIOLIed aKTUBHOCTH KaTaJM3aTopa.
Copeprxanue n3onapadpruHOBBIX U apOMaTUYECKUX YTJIEBOZ0PO/OB B KaTau3aTe
BO3pacTaeT Bo3pacTtaeT 1o 37,5 u 25,5% cooTBeTcTBeHHO. MoauduIMpoBaHue
MOHOMeTa/In4Yeckoro Karaausaropa 3%Cu/HZSM-5 B kosmyectse o 1,0 Mac.%
CIIOCOOCTBYET BO3PACTAaHHUIO €ro M30MepHu3yIolled akTUBHOCTU. CojeprKaHue
usonapaduHoB yBeanurBaeTcs 10 42,5%. OKTaHOBOe 4MC/I0 KaTasn3aTa no UM
Bo3pactaeT Ao 86,3. JlonoaHuTebHOE MOAMPUIIMPOBaHUE OUMETA/I/INYECKOTO
kaTasu3aTtopa ¢ocpopoM B KomdecTBe 10 1,0 Mac.% mMasio BJIMSET HA ero ak-
THUBHOCTb, HO IPUBOJIUT K CYyLIECTBEHHOMY POCTY BBIXO/| }KUJAKUX TPOAYKTOB (10
78,8%). Hanbosiee BBICOKYI0 aKTUBHOCTb B 00/1arOpa)kMBaHUK MPSIMOTOHHOMN
0eH3MHOBOM (QpaKIUu MposBAsAeT KaTaau3arop coctaBa 1%Zr 3%Cu
1%P/HZSM-5, na kotopoM npu 380°C mosiydaeTcsi KaTajJyd3aT C OKTAaHOBBIM
yrcsioM 86,3 UM 1 BBIXOJIOM KUJKUX IPOAYKTOB paBHbIM 78,8%.
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OBJIATOPAYKWBAHUE NMPAMOTOHHOH FEH3UHOBOWM
®PAKIIMU TABOKOHAEHCATA
HA MOJUPHULIMPOBAHHbBIX HEOJ/IUTAX TUIIA ZSM-5

CyceH llilnupunoBal, Caoutr MameaoB2,
Haprus Axmeaosaz, CakuHa Mup3aiueBa?
HaxuuesaHckuli 'ocydapcmeenHblli YHugepcumem?!
baxkuHckuli F'ocydapcmeeHHblll YHugepcumem?
s_shirinova@mail.ru

Jns mosiydyeHUs1 3KOJOTUYECKHA YUCTOTO MOTOPHOTO TOIJIMBA HE0b6Xo-
JAUMO YMEHBUINTb B OEH3UHE COJiep:KaHHe apOMaTUYeCKUX yrJaeBOJ0pOJOB
Zo 30 06.%, 6ensosia 1o 1,0 06.% 1 NOBBICUTB COJlep>KaHue H30MapadUHOBBIX
yIJIEBOJOPOJIOB. YBeJMYEeHHEe COJlep:KaHUsl H30MapadUHOBBIX YIJEBOJ0PO-
JI0OB B MOTOPHOM TOILJIUBE MOXKHO JJOCTUYb NYTEM 06JaropaKuBaHUs NpsiMo-
rOHHOM 6eH3WHOBON QpaKI UK ra3oKoHAeHcaTa Ha 6MPYHKIIMOHAJIbHOM Ka-
TaJM3aTope Ha OCHOBe IleosiuTa Tuna ZSM-5. llesb HacTosmed paboThl —
M3y4YeHUe BJMSHUE KOHIIEHTPAIMU MeJW U IUPKOHHUS Ha KaTaJIUTUYeCcKUe
cBoMicTBa 1eosnuTa ZSM-5 B npolecce o6aropa>kuBaHusl NPSIMOTOHHON GeH-
3MHOBOU QpaKLUY ra3o0KoH/ieHcaTa.

KatanuzaToppl TrOTOBWUJIM METOAOM NPONUTKU Leosuta HZSM-5
(Si02/Al,03=61) pacTBOopOM areraTta MeJU U OKCcUXJOpuaa HupkoHus. Co-
JepXKaHue MeJU U LUPKOHUSA B KaTanusaTope coctoso 1,0-3,0 mac.%.

JKCIEPHUMEHTHI MPOBOJUIN B IPOTOYHON YCTAaHOBKE C KBApIEBbIM pe-
aKTopoM, 3arpy3kod 2,0 r kaTajqu3aTopa B UHTepBasie TeMmiepatyp 350-
430°C ¥ 06bEMHOM CKOPOCTHU MOAYU ChIPbs 2 Y -1,

HemoaudunupoBanHbii 11eoiuT HZSM-5 06./1a/1aeT B OCHOBHOM KpeKUpY-
I0ILEeH U apOMaTU3UPYIOLEN aKTUBHOCTBIO. YBeJIMYeHHe TeMIlepaTyphl Ipolecca
¢ 350°C 1o 430°C npUBOAUT K CHIPKEHUIO BBIXO/IA XKUJAKHX IPOAYKTOB € 72,3% 10
65,4%.

MoaudunuupoBanue HZSM-5 menbio B koaudectBe 1,0-2,0 Mmac.% npu-
BOJIUT K BO3pPAaCTaHUIO H30MepU3YIOIel aKTUBHOCTH (BbIX0J H30napadrHOB
Bo3pacTaeT 710 38,3%). OkTaHOBOE YK CI0 Bo3pacTaeT ¢ 59 o 82,5.

JomnonnutenbHoe MoaubULMpoBaHUe KaTanauzatopa 2% Cu-HZSM-5
nupkoHueM B kosmdectBe 0,5-1,0 Mac.% cylecTBeHHO ClIOCOBCTBYET U30MEPHU-
3yIollel akTUBHOCTH KaTasiu3aTopa. CofieprkaHue n3onapadruHOB B KaTaln3aTe,
nosiyaeHHoM nipu 380°C, gocturaet a0 41,6%. CofepkaHre 6eH30/1a COCTABJISET
0,8 mac.%, a apomaTuyeckux yriaeBoLopooB He npeBbiliaeT 29,0 %. OkTaHOBOE
YHCcJ10 6EH3WHOBOM GpaKIMu Bo3pacTaet 70 86,3.

Takum o6pa3oM, cpeiu UCCAeAyeMbIX OMMeTa/IMYeCKUX KaTaln3aTo-
POB HAUOOJIBLIYID M30MEPHU3YIOLYI0 AKTUBHOCTb MPOSBJSET KaTaaHU3aTOp
coctaBa 1,0 Zr 2,0% Cu-HZSM-5, no3Boastouuil npu teMmnepatype 380°C mo-
JiyyaTb 6eH3WH, cojepauil 6osee 41% uzonapaduHos, 10 29% apomaTu-
yecKkux U He 6oJsiee 1,0 mac.% 6eH30/1a C OKTAHOBBIM YKCI0M 86,3,

168


mailto:s_shirinova@mail.ru

COCTOAHUE AKTUBHbBIX HEHTPOB CO-COAEPKAIIUX NEOJIMTHBIX
KATAJIM3ATOPOB IPEBPAIEHUA H-TEKCAHA

Typana ba6aegBa?, CyceH lllupuHoBaz,
A¥iteH MamepgoBa3, Ca6utr MamegoB!
BaxkuHckull 'ocydapcmeenHblil YHusepcumem?!
HaxuuesaHckuli 2ocydapcmeetHblil yHugepcumem?
Azepb6atioxcanckuil 2ocydapcmeeHHblll yHugepcumem Heddmu U npomvlulieHHOCMu?3
azeri09@mail.ru

B HacTosimei pabGoTe H3y4YeHO COCTOSIHME aKTUBHBIX LeHTpoB Co-
coJlepKalliX KaTaaMu3aTOPOB HAa OCHOBe LieouTa Tuna ZSM-5 u Moauduinu-
pymolias poJsib Kob6ajlbTa B OCHOBHBIX peaKLUsX H-rekcaHa (apoMaTu3anus,
M30MepU3aLHs U THAPOKPEKHHT).

MoauduuupoBaHHble KaTaJW3aTOPbl FOTOBUJIHW METOJ[OM HPOMUTKHU
neosiuta HZSM-5 (Si0z/Al;03 =61) BoAgHBIM pacTBOpPOM areTaTa KobaJibTa.
CopeprkaHue KobGasibTa B KaTaausatope coctasJsiio 1,0-3,0 mac.%.

CocTosiHME aKTUBHBIX I[eHTPOB MOAUUIMPOBAHHBIX KAaTaJIH3aTOPOB
ucciaenoBanu Mmerogamu MK-cnekTpockonuu u peHTreHopa3zoBOro aHaIMU3a.

HK-cnekTpockonuyeckue HCCAe[0BaHUS IMOKa3ajH, 4YTO LEOJUTHBIE
KaTaJIN3aTOPbl XapaKTEePU3YIOTCA NPUCYTCTBUEM PAZA M0JIOC IPONYCKaHUA B
ob6sactu 500-1400 cm-l, xapakTepHbIX AJas neosutoB tuna MFI (ZSM-5) u
nosiocel morJomeHuss B o6sactu 3500-3800 cml, cBUIETeNbCTBYOIIUE O
HaJIMYMU aKTHMBHBIX KUCJIOTHBIX LleHTPOB TuIla bpeHcTega u Jlprouca. B UK-
cnekTpax uMerorcs nosiocel 1099 n 800 cm-1, KoTOpble NOATBEPKAAOT IIPU-
Ha/IJIeXKHOCTb 00pa3l0B K BbICOKOMOAYJbHBIM LieosuTaM. [lorsoueHue B
o6sactu 714-540 cm! cBsizaHO ¢ kosebaHusiMU Al-O-cBsi3ell B TeTpasjpax
AlOg.

B o6saactu mosaoc norsomienus 3000-3800 cm-! HabM04al0TCS MOJIOCHI
3640-3660 cM! cBHUAETENbCTBYIOLIME MPUCYTCTBHE MOCTHUKOBBIX THJAPOK-
CUJIBHBIX TPYII, KOTOpble SIBJASIOTCS OPEHCTEeJOBCKHMHU KHUCJOTHBIMU I€H-
Tpamu B LeoJsuTax. [Ipy moaudunupoBaHuu neosuta HZSM-5 kobanbToM
VHTEHCHBHOCTH 3THX I10JIOC YMEHBIIAKTCA. TO CBA3aHO CO B3aUMOJENCTBHU-
eM Kuca0THbiXx OH-rpynn neosinta ¢ voHamu Co?*, B pe3yJibTaTe 4Yero Npouc-
XOJUT 3aMellleHre YacTH MPOTOHHBIX [[eHTPOB Ha MOHBI Co2* U o6pa3oBaHUe
JIbIOUCOBCKHUX KHCJOTHBIX LEHTPOB. WHTEHCMBHOCTH MOJIOC TNOTJOLLEHUA
3400 cM'! OTHOCAIMNCA K JIBIOUCOBCKUM KHUCJOTHBIM LIeHTpPaM yCHUIMBAETCS.
WHTeHcHBHOCTD noJsiockl noraoumenusa 3740 cm! otHocawunca k SiOH- rpyn-
naM yMeHbIlIaeTcs.

PesysbraTel POA mokasanu, yto kKaranuszatopbl Co/HZSM-5 npemoH-
CTPUPYIOT XOPOLIO pa3pelleHHble AUpPAKLUOHHbIE TUKU NpH 20=8°~10° u
20°~25°, kotopble oTHOcATcS K MFI cTpyKType, 4TO yKa3bIlBaeT Ha coXpaHe-
HUE LleoJUTHOU cTpykTypbl B Co/HZSM-5 mnocie OKHUCAUTENbHONW U BOCCTa-
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HOBUTEJIbHON 06paboTKU. XapaKTepHble MUKU [Js METAJJINYeCKOT0 U OKCU-
Jla KoO6aJibTa He 00HapPYKeHO. JTO yKa3blBaeT, Ha BBICOKYIO AWCIEPCHUI0 Ya-
CTUI] KOGAIbTA HAa OBEPXHOCTH IeosuTa. O/HaKo, mocsie MOAUPUITUPOBAHUS
I[e0JINTa KOGAIbTOM MOABJSIOTCA AU paKLMOHHBIe TUKKU 23,22, 23,6 2 u 24,2
2 oTHOCALMECS MO BUAUMOMY K pas3jWYHbIM popMaM OKCHJA KobasbTa Ha
MIOBEPXHOCTH 11€0JIMTA.

YcTaHOBJIEHO, YTO B Ka4eCTBe AKTHBHBIX LIEHTPOB B PEAKIHSAX OKHUCJIU-
TeJIbHOTO THIA U JeTUJPUPOBAHUSA H-TeKCaHa MOTYT BBICTYNAaTh KATHOHHbIE
Y aHUMOHHblEe BaKaHCUU 00pa3yolyecss Ha NOBEPXHOCTHU 11€0JIMTa B pe3yJib-
TaTe ero MoAUGUIMPOBAHUS KOOATbTOM

Takum o6pa3om, B pe3y/ibTaTe PU3NKO-XUMUYECKUX UCCIeI0BAHUM KO-
6aNbT cojJlepKallvxX Ie0JIUTHBIX KaTalu3aTOPOB YCTAHOBJIEHO Ha/M4YMe Ha
MOBEPXHOCTHU HECKOJIbKMX THUIIOB aKTUBHBIX 1IeHTPOB, 06eCcreyrnBaloLUX BbI-
COKYI0 aKTUBHOCTb B MpOlleccax U30MepU3aliui U apoMaTHU3allMU H-TeKCaHa.
B kayecTBe aKTHBHBIX [IEHTPOB, OKUCIUTENbHO BOCCTAHOBUTEIbHbIE, OCHOB-
Hble U MeTaJ/JINYECKHE LEHTPHI.

INPEBPAIIEHUA METAHOJIA B APOMATHYECKHUE
YIJIEBOAOPO/AbI B TIPUCYTCTBUU KATAJIMTUYECKOU
KOMITIO3UILIUHU LHEOJIUTA HZSM-5 C OKCUJIOM JIAHTAHA

HaTaBan MaxmyaoBa, Typana BaGaeBa,
Caout MameaoB, Cama Hamazauniu
BaxuHckuil ['ocydapcmeeHHblill YHugepcumem
natavan.maxmudova@mail.ru

ApomaTuyeckue yrJjeBOAOPOAbl HAxXOAsAT IIMPOKOEe IpPUMEHEHUE B
HePTEXUMUYECKON MPOMBILLJIEHHOCTH U SIBJSIIOTCS LIEHHBIM ChIPbEM B Opra-
HUYECKOM CUHTe3e. B MpOMBILLJIEHHOCTH apoMaTU4YecKUe YTJIeBOJOpPO/Jbl B
OCHOBHOM IOJIy4alOT B mpoljecce puPOpPMUHTA, KATATUTHIECKOT0 KPEKHUHTA
Y aJIKUJIUPOBAaHUS YIJIeBOJOPOJHOro cbipbs. O/iHAKO, B HacCTosllee BpeMs
ocoboe BHHMaHHe NPUBJIEKAOT HOBble BbICOKOI((PEKTHUBHbIE TEXHOJIOIUU
MOJIyYeHUs1 LIEHHbIX apOMaTHUYEeCKUX YIJIEBOJOPO/JOB W3 aJbTEPHATHBHOTO
HeyTJIeBOJOPOJHOTO ChIpbS: METAHOJIA ¥ 3TaHOJIA.

[lepcneKTUBHBIMHU KaTaJu3aTOpaMH KOHBEPCHUU MeTaHoJa B apoMaTH-
YyeCcKHe YIJIeBOJ0POAbl SABJSIOTCS 1eoJUThl TUna ZSM-5. Ilpupoja Moaudu-
KaTopa M crnoco6 BBEeJEHHUs UX B COCTAaB I[€0JIMTA CYIeCTBEHHO BJIMSIET Ha
COCTaB U paclpejesieHre NPOAYKTOB NpeBpallleHUsA MeTaHoJIa.

B cBfI3U € 3TUM IleJibl0 paboThI SABJSAIOCH CUHTE3 HAHOMOPOIIKA OKCU/IA
JIaHTaHa IINUHEJNbHOW CTPYKTYPbl U UCCIe/loBaHUE PU3NKO-XUMUYECKHUX U
KaTATUTUYECKUX CBOMCTB KaTaJIUTUUYECKUX KOMIIO3ULMH Heosuta HZSM-5 ¢
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HaHomnopomkaMu La;0O3 B mpeBpallleHUH MeTaHOJla B apoMaTU4YecKUe yrJje-
BOJIOpPO/IbI.

Hanomopomku La;03 MNHUHEJBHOW CTPYKTYPhl CUHTE3UPOBAIA METO-
JIOM TOpeHHUsl C HCNO0JIb30BaHMEM PAcTBOPOB HUTpaTa JaHTaHA U JUTUJ-
pasu/MaoHOBOM KUCIOTHL [losyyeHHbIH aMOpdHBIN 0caJloKk mpoKaJuBaId
npu 1000 2C B TeueHue 24. [locse TepMuyecKkoil 06pabOTKHU MOJy4aau HaHO-
nopowmok La;O3 mnuHebHON CTPYKTYPHI ¢ pa3MepoM 10-20um. Katanutuye-
CKMe KOMIIO3UI[UU TOTOBUJIU METO/IOM CyXOTr'0 CMelleHUs MOPOoLIKa L[eoauTa
HZSM-5 ¢ HaHonopouikoM La;03 ¢ nocieaytoiieid ob6pabotkoit npu 550 2C B
TeyeHre 44. ComeprkaHWe HAHOMOPOIIKA B KaTaJUTUYECKOW KOMIIO3UIIUU
cocrtasJisio 1,0-7,0 mac.%.

OnbIThl MPOBOAWIIN B YCTAHOBKE MPOTOYHOrO TUIA CO CTALlMOHAPHBIM
ca10eM KaTanusaTtopa o6bemMoM 2,0 cM3 B KBapiieBoM peakTope B cpefie a3oTa
B uHTepBasie TeMmnepatyp 300-400 2C 1 06b€eMHOM CKOPOCTH MOJAYU ChIPbS
2,091,

[TokazaHo, 4TO HpeBpallleHhe MeTaHoJa B apoMaTH4YeCcKUe YrJeBOJ0-
polbl Ha HeMogubuuMpoBaHHOM HZSM-5 npoTekaeT HeceJeKTUBHO. C yBe-
audyeHueM teMmnepatypsbl peakuuu ¢ 300 2C go 400 2C BbIX0A apOMaTHYECKUX
yIrJaeBoA0poJoB Bo3pacTtaeT A0 12,1 mac.%. OgHaKo, Ipyd 3TOM HaGJII0IAaeTCs
CylLleCTBEHHOE 00pa3oBaHue KOHJAEeHCUPOBAHHbBIX apOMaTUYECKHX YTJIEBO/I0-
POJ0OB, YTO MPUBOAUT K 3aMeTHOMY CHHXKEHUIO ero aKTUBHOCTH. [lo cpaBHe-
HUIO C HeEMOJUPUITUPOBAHHBIM I1eoUTOM HZSM-5 KaTaiuTHYecKre KOMIIO-
3UIIMU NIPOSIBJISIOT G0Jiee BBICOKYI0 CTaOWUJ/ILHOCTb U CEJIEKTUBHOCTD 110 apo-
MaTHU4YeCKUM yryeBoaopoaaM Cs.

Beenenue 2,0 mac.% HaHonopouka B coctaB HZSM-5 npu 400 2C cno-
CO6CTBYeT BO3pACTAHHUIO BbIX0/1a apOMaTUUECKUX YTJIEBOOPOJIOB /10 22,5% U
BO3paCTaHUIO CeJeKTUBHOCTHU MO MN-Kcuaoay ¢ 24,5 g0 52,4%. YBenuueHue
cofiepKaHus HaHomopouika La;0O3; B KaTaluTH4YeCcKOW KOMMO3ULUU A0 5,0
Mac.% Ccroco6CTBYET BO3PACTAHUIO BbIX0JA apOMaTHUYEeCKHUX YTJIEBOJOPOI0B
0 28,7%, a ceJleKTUBHOCTH 10 N-Kcuaoay fo 70,8%. [JanbHeliee yBennde-
HUE CoJlepKaHus HaHomopoIika La;03 B KaTaTMTUYECKOM KOMIIO3UIUH CYIle-
CTBEHHO CHIXKaeT BbIXOJ] apOMaTHYeCKUX YTJeBOoAoposioB (a0 24,2%), HO
NPUBOJUT K BO3PACTAHHUIO CEJIEKTUBHOCTH M0 M-KCUJI0JTy 110 74,6%.

TakuM 006pa3oM KaTaJMTUYeCKasd KOMMoO3ulusA Ieosuta HZSM-5 c
HaHOMOpOIIKOM cofiepxaiast 5% La,0s3 siBssieTcs 3dpdeKTUBHON KaTaaUTH-
YeCKOW CHUCTEeMOM [Jisl MOJIyYeHUs] apOMaTHUYeCKUX YIrJeBOJOPO/JOB C BbICO-
KHUM COZiep>KaHHUEM I-KCHUJI0J1a.
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INIPEBPAINEHUE BUO3TAHOJIA B YTJIEBOJOPO /bl
HA Zn-COJAEPKAIIUX IEOJIMTAX TUIIA ZSM-5

Baxap ba6aeBal, Ca6ut Mameo0B2, AiiTeH Mame/0Ba3
HHcmumym 2eos02uu u 2eogpusuxul
BaxkuHckull 'ocydapcmeeHHblil YHugepcumem?
Azepb6atioxcanckuil 2ocydapcmeeHHblll yHugepcumem Heddmu U npombvlulieHHOCmu?3
baharsadigova@mail.ru

BO/IbIIMHCTBO MPOMBIIIJIEHHBIX POLIECCOB OCHOBAHO Ha KaTaJUTHYe-
CKUX PEeaKIUsSX C HCIOJIb30BAaHUEM YTJIEBOJOPOJHOIO ChIpbs. YKeCcTOUeHHe
TpebOBaHUN O0XpaHbl OKpY:Kalolllel cpejibl MPU3bIBAET MCII0Jb30BaHUE BO3-
0OHOBJISIEMBIX ChIPbEBBIX PECYpPCOB. broaTaHoOJ fABJseTCA OJHUM U3 BUJOB
BO300OHOBJISIEMOTO ChIpbsl. BMO3TaHOJ MOXKET UCII0JIb30BAThCS HE TOJIBKO KaK
MOTOpPHOE TOIJINBO, HO M KaK 6a30BO€e ChIpbe JJIsI XUMUYECKON U HedTexu-
MUYECKOU MPOMBILILJIEHHOCTH.

[lepceKTUBHBIMU KaTaJU3aTOPaMH IpeBpalleHuss 6M03TaHO/Ia B apo-
MaTU4YeCKHe YTJIEBOJOPOAbl U YIJIeBOJOPO/bl 6EH3UHOBOTO PsijJia ABJSIOTCS
KaTaJIM3aTOPhI HA OCHOBE LIE0JUTOB TUMA ZSM-5.

B cBfi3u C 3TUM IieJibl0 JJaHHOU paboThl SIBUJIOCH U3ydYeHUe (PU3HUKO-
XMMHYECKHUX M KaTaJUTUYECKUX CBOWCTB Zn-cojepKalUuX LIEOJUTOB THIMA
ZSM-5 B mpeBpalleHUU 3TaHOJIa B BBICOKOOKTAHOBbIE KOMIIOHEHThI MOTOP-
HBIX TOTLJIUB.

B kavecTBe 1eosiuTa ucnoJsib3oBaau ZSM-5 (3A0 Huxeropojckue cop-
6enThl, Poccus, Si/Al =33), koTopbIil nepeBOAUIN METOJOM HOHHOTO 06MeHa
B H-popmy. MoaudunupoBaHHeie 1,eoauThl Zn/HZSM-5 rotoBuiu MeTo0M
NPOMUTKU PAacCTBOPOM alleTaTa IMHKA. MogudUuIMpoBaHHbIE KaTaJau3aTOPhI
vcciaeoBaiv Metogamu POA u UK-cneKTpocKonuu.

JKCrepuMeHThbI IPOBOAWJIN B IPOTOYHON YCTAaHOBKE C KBaplLieBbIM pe-
aKTOPOM C 3arpy3koi 2,0 r kaTajuszaTopa B uHTepBaJsie Temnepatyp 300-450
2C 1 06'beMHOM CKOPOCTH I01a4H Cbipba 191,

[Ipu Temnepatype 3002C ocHOBHasl 4acTb MPOAYKTOB 06pasywoLiyecs
Ha H-dopme neosuta coctouT u3 yrieBoaopoaoB Cs, u3oankaHoB C4-Ce U
apoMaTuyeckux yraeBofoposoB Ce-Cg. C yBeqUUYeHUEM TeMIlepaTyphbl peak-
UM BO3pacTaeT KpeKUpyloLasi U apoMaTU3UPYIolasi akTUBHOCTb HEMOJHU-
GUIMPOBAHHOTO [E0JMTA. B MpoayKTax peakiUu yBEeJUYUBAETCS COMEPIKA-
HUe apoMaTU4YeCKUX yraeBoaopoAoB Co-Cia.

Moaudunuupoanue HZSM-5 nuHkom B kosudectBe 1,0-2,0 mac.% B
vHTepBase TeMnepatyp 300-350 °C npuBOJUT K POCTy U30MepHU3YIOlel aK-
TUBHOCTH KaTasu3aTtopa. Cogeprkanue nzoankaHoB Cs-Ce Bo3pactaet ¢ 11,7%
no 17,5%. loBeleHne TemMnepatypsbl A0 450 2C npuUBOJUT K POCTY apOMaTH-
3UpYIOILEeN aKTUBHOCTU. YBeJIMUeHUe KOHIIEHTPAIMU [[UHKA B KaTaju3aTope
Jo 3,0 mac.% He c1OCOBCTBYET POCTY €ro U30Mepu3yloliel akTUBHOCTH.
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Haub6oJsiee BbICOKY0 H30MEPU3YIOIIYI0 aKTUBHOCTh NPOSIBJASAET KaTalu-
3atop 2% Zn/HZSM-5, a HaubGosiee BBICOKYI) apOMaTHU3UPYIOIIYI aKTHUB-
HOCTb KaTasnzaTtop 3% Zn/HZSM-5.

YrneBosopoAHBIM NPOAYKT IMoJiydaeMbld Ha KaTaauzaTtope 2%
Zn/HZSM-5 B untepBasie Temnepatyp 300-350 2C cogep>UT 60JblIOE KOJU-
4eCTBO M3omnapadrHOBBIX yrjeBoaopooB (41,2-43,5%). ComeprkaHue 6eH30-
Ja He npeBbimaeT 1,0 Mac.%. OkTaHOBOE YMC/I0 KaTaau3aTa COCTaBasdeT 96-
103.

Ha ocHoBe ganHbix UK-cnekTpockonuy nokasaHo, YTO C YBeJIUYEeHUEM
coZlep>kaHus UMHKa B HZSM-5 npoucxoauT pacnpejesieHue KUCIOTHBIX I[eH-
TPOB: YMEHBIIAETCS KOHIIEHTPAIUS CUJbHBIX KHUCJOTHBIX LIEHTPOB, BO3pac-
TaeT KOHLIEHTpalus CPEeJHUX U CUJIbHBIX JIbIOUCOBCKUX KUCJIOTHBIX L[EHTPOB.
JTO NPUBOJUT K CYLECTBEHHOMY YMEHbLIEHHWI) COOTHOLIEHHUS KHUCJOTHBIX
neHTpoB B/L ¢ 3,53 g0 0,44. OTu u3MeHeHUsI OKa3bIBAIOT pellarollee BJIMSA-
HUE Ha U30MEPHU3YIOIYI0 U apOMaTU3UPYIOLYI0 aKTUBHOCTb KaTa/u3aTopa.

IOPEKT MOJAUPHULIUPOBAHUA HEOJIUTA HZSM-5 HEPUEM
B PEAKIIMU METUJINPOABHHUA TOJIYOJIA

Tanex N'axpamaHoBl, 3106 Mameao0BZ, Isibaap AxmeaoBl
bakuHckuli 'ocydapcmeenHblil YHusepcumem?!
BbakuHckull @uauan MI'Y um. M.B. J/lomoHoco8a?
taleh_bdu@mail.ru

[Iponjecc MeTU/IMpPOBAaHMA TOJyoJla IpeJJaraeT MHOr000ellarolni
NyThb [IJI IPOU3BOJCTBA JOPOrOCTOSALLEr0 NM-KCUJI0Ja U3 HELOPOTOTO ChIphbS,
KaK TOJIyoJl U MeTaHoJ. C MOMOILIBIO0 LIEOJMTHOTO KaTaJu3aTopa C BBICOKOH
dopMa U36UPaATESbHOCTBIO TEXHOJIOIMS aJKUJIMPOBAHUS TOJyoJla MeTaHO-
JIOM MO>KeT NPOU3BOJUTH II-KCHUJI0J BICOKOU YUCTOTHI.

YaydileHne celeKTUBHOCTM KaTaJU3aTOPOB aJKUJIWPOBAaHHUSA MOXXHO
JOCTUYb IyTeM XUMHYEeCKOTO MOJUPULUPOBAHHUSI BbICOKOKpEMHE3eMHbIX
L1e0JIMTOB THUIla ZSM-5, pa3Mepbl KaHa/OB KOTOPbIX COOTBETCTBYIOT apoMa-
THYeCKOMY KoJibLy. llesiblo HacToAL el paboThl ABUI0CH U3ydyeHUe 3¢ deKTa
BJIMSHUSA COZEepXKaHUSA OKCHJA Liepys Ha Napa-ceJIeKTUBHOCTD LjeoauTa ZSM-
5 B MeTU/IMpoBaHUU ToJyoJ1a. KaTasnszaTopbl TOTOBUIU METOLOM NPOMUTKU
neosiuta HZSM-5 (SiO2/Al,03=33) BogHBIM pacTBOpoM HuUTpaTta lepus. Co-
Jlep>XaHue Lepys B KaTaausaropax cocrasJsio 1.0-7.0 mac%

JKCIepuMeHTHI NPOBOAUJIU B IPOTOYHOHN YCTaHOBKE B KBapILieBOM pe-
aKTope ¢ 3arpyskoi 2.0 r kaTasusaTopa B uHTepBasie TeMmpepatyp 300-350°C
B Ccpe/ie BOOPO/Ja ¥ MOJIbHOM COOTHOILEHHUH TOJYO0/:CIUPT:BOAOPOJ, PABHOM
2:1:1 c 06beMHOM CKOPOCTH MOJIa4YM ChbIpbs paBHOM 1,091,
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Ha H-dpopme ZSM-5 MmeTunMpoBaHue TOJIyoJa IPOTEKAET HeCeJeKTHB-
Ho. Peakiusa conpoBoxzaaeTcss 06p030BaHMEM MOGOYHBIX anupaTHIECKUX U
apoMaTHu4ecKux yriaeBozoposoB Cg. . CojepkaHue M-KCUJI0JAa B CMECH KCH-
JIOJIOB He TpeBbIaeT 24%

MoauduuupoBanue neoanta HZSM-5 nepreM npuBoAUT K U3MEHEHHUIO
ero KMCJOTHBIX U KaTaJUTUYECKUX CBOUCTB. B pesysnbTaTe MoguduivpoBa-
HUSI TPOUCXOAHUT CYIleCTBEHHOE YMeHbIIeHHe KOHLEHTPAUU CHJbHbBIX
OpEeHCTeJOBCKHUX KUCJIOTHBIX LIEHTPOB Ha MOBEPXHOCTH 1[€0JMTa U 06pa3oBa-
HUE HOBBIX JIbIOUCOBCKUX KHUCJIOTHBIX LIEHTPOB CpeiHEN U CUIBbHOM CUJIBI.

KpomMe Toro, Hapsly ¢ U3MeHeHHeM KHUCJIOTHBIX CBOHMCTB C YBeJMYEHU-
€M KOHI[eHTpalUuX Iepusl B KaTajJu3aTope MPUBOJUT K YMEHBUIEHHUI) €ro
yAeJbHOU OBEPXHOCTH U 06beMa nop. [Ipoucxossiive u3aMeHeHUs B pe3yJib-
TaTe MOAUQUIIMPOBAHUA OKa3bIBAlOT CYLIeCTBEHHOE BJIMSHWE Ha Mapa-
CeJIEKTUBHOCTb KaTa/IM3aTopa.

C yBesiMueHHEM COJIEPKAHUS LepUsl B KaTaJu3aTope MPOUCXOJUT 3a-
MeTHOe CHWXXeHHe KOHBEpPCHUU TOJIyoJla U BO3pacTaHUe CeJEKTUBHOCT IO II-
kcuiioay. [Ipu yBenuyeHUH copeprkaHud Liepus B Kataausarope fo 7,0 mac%
KOHBepCUsA ToJiyoJsia cHkaeTcs n0 14,5 %, a ceJIeKTUBHOCTD IO M-KCUJIOJY
Bo3pacTtaeT A0 83,5%. bosiee mpeAnOUYTUTENbHBIM SBJISIETCS KaTaJU3aTop,
copepxamuii 5,0% okcuja uepus. Ha aToM kaTanusaTope BbICOKasi CeJleK-
TUBHOCTb 10 M-KcUa0Jy(75,6%) mocturaercd npu 60Jijie BbICOKOH KOHBep-
cuu Toayo.ia(23,8%)

TEPMOKATAJIUTUYECKOE ITPEBPAIEHUE TA3OKOHAEHCATA
HA MOJANPULIUPOBAHHbBIX BUIIEOJIMTOBBIX KATA/IM3ATOPAX

AiTen MamezaogBa !, AxmegoBa Haprus 2,
HcmaiisioBa CeBaa 2, A3ma3 MycradaeBa2
Aszepb6aiioxcanckuil YHusepcumem Hegpmu u [IpombiuiieHHocmu!?
BakuHckull 'ocydapcmeeHHblll YHUBepcumem?
n_akhmed@mail.ru

Huzmue osedunnl Cz-Cs, SABASAIOIIMECT BaOXHbIM ChIPbEM AJisI MHOTHX
HePTEXUMUYECKUX MPOLIECCOB, MOJYYalOT B OCHOBHOM TE€PMHYECKHM IHPO-
JIM30M pas3J/IMYHbIX BUJ OB YIJI€BOJOPOJHOTO Chipbs NMPH BbICOKHUX TeMIlepa-
Typax (800-9000C).

1 cCHUXKeHUs TeMIlepaTyphl Ipoliecca M MOBbILIeHUsT Bbixoza osiedu-
HOB (-C4 TMepCNeKTHBHBIM HaNpPaBJIeHHEM MOMKET ObITh OCYIIECTBJIEHUE
npoiecca NUpoJii3a yrjaeBoAOPOJHOTO Chipbs B MPUCYTCTBUU BbICOKOKpPEM-
He3éMHbIX LIe0JIMTOB TUIa ZSM-5.
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Jlnsl IpUroTOBJIEHHST KaTaJUu3aTOPOB UCIOJIb30BaJU NPUPOAHBIN MOD-
JeHuT YaHaHabcKoro MectopoxkaeHus (Asepb6aiimkaH, HaxudeBaHckas AP) ¢
MOJIbHBIM OTHoOlleHHeM Si0;/Al;03=9,6 ¥ BBICOKOKpEMHE3EMHBIA LE0JUT
tuna [IBM (HuwxHeroposackue cop6eHTsl, Poccus) ¢ MOJIBHBIM OTHOIIEHUEM
Si02/Al,03=33. UcxoHble 11€0JUThl JeKaHTUPOBAJIU METOJ0M HUOHHOTO 006-
MeHa, o/ Beprajiu rpaHyAsAlMU C OKCUJOM aJIOMHUHUA U MOAUPUIUPOBATU
aleTaToM LMHKa B pacyéTte Ha 1,0 mac.% 1juHKa B KaTasusatope. buneonur-
Hble KaTa/u3aToOpbl TOTOBWJIU cMelleHUWeM Leosauta 1% Zn/HLUBM c 1%
Zn/H-mopaeHuT. OnbIThl NPOBOAWJIMA HA YCTAaHOBKE MNPOTOYHOrO THIA C
KBapLEBbIM PEAaKTOPOM CO CTAlMOHAPHBIM CJ0eM KaTajiu3dartopa (4 cm3) B
nHTepBasie TeMnepaTyp 550-650°C ¢ 06bEMHOM CKOPOCTHIO MOJAYU ChIPbS
2,0 ul. B kayecTBe CbIpbsl MCI0JIb30BaJU ra30KOHJAEHCAT cocTaBa (Mac.%):
napapuHoBble - 76,6; HapTeHOBbIE -19,5; apomaTudeckue — 3,9.

[TokazaHo, YTO MOHOIIEO/JMTHBIN KaTanmu3aTop 1%Zn/HIIBM Gosee ak-
THUBEH, YeM MOHOLeOJIMTHbINA KaTanusatop 1% Zn/mMopaeHuT. Ha MopeHUT-
HOM KaTasnusaTtope npu 650°C Bbixof oneduHoB C2-Cs, TOTAA KaK Ha MEHTA-
CUJICOoZepiKalleM KaTajsusaTope BbixoJ ojeduHoB Cz-C4 mocturaet 40,7%. B
OTJINYME OT MOHOIIEOJIUTHBIX KaTaJHU3aTOPOB OUIIEOJHUTHBIE KATAJIU3ATOPHI
NPOSBJAIOT 60Jiee BbICOKYIO CEJIEKTUBHOCTh Mo osiepuHaM Cz-C4. Hambosib-
HIYI0 CeJeKTUBHOCTD No osiepuHaM Cp-Cs TIPOSABJASAIOT KaTaau3aTOPbI COAEp-
»kanug 30,0-50,0 mac.% Zn/HUBM u 25,0-45,0 mac.% Zn/H-MopaeHut. llpu
6500C Ha 3TUX KaTaausaTtopax Bbixo osepuHoB Cz-C4 Bo3pacTaeT mo 48,3%.
MoauduuupoBaHue OUILIEOJUTHBIX KaTalW3aTOPOB LIUHKOM MPUBOAUT K
CHIDKEHUIO apOMaTHUYeCKUX U coJiep:KaHUe KOKCa Ha MOBEPXHOCTH KaTaJsld-
3aTopa. TepmomapoBas (TI10) o6paboTKa GUIIEOJMTHOTO KaTaJu3aTopa IMpHU
700°C B TeyeHue 3 4acoB yBeJqu4uBaeT BbIXo[ osepuHOB C2-Cs 70 52,1%,
CHIDKaeT KoJyindecTBo Kokca 70 0,8% ¥ crnoco6CTBYeT BO3pacTaHUIO CTAOUb-
HOCTU paboThl KaTasusatopa Ao 50 yacos.

Takum o6pasom, go6aBka Zn/H-mopaenut k 1%Zn/HLBM u nocieny-
fomjast TIIO yka3aHHOM GUILIEOJTUTHOW KaTaJUTUYECKOU CUCTEMbI MOBbBIIIAET
eé CTabUJIbHOCTb, CIOCOOCTBYET YBEJIUUYEHUIO CEJIEKTUBHOCTHU MO oJiehUHaAM
C2-C4, a TakKe MO3BOJISIET PETYJIUPOBATDH COCTAB MPOAYKTOB TEPMOKATAIUTHU-
YeCKOTo NMpeBpallleHHs ra30KOH/JeHcaTa.
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Sb,Te; - HOTE SISTEMININ FiZiKi-KiMY9Vi TODQIQI.

Fuad Sadiqov, Teymur ilyasli, Normin Mommadova
Baki Dévlat Universiteti
narmin-mammadova91@mail.ru

Fiziki - kimyavi analizin kompleks metodlari ile Sb,Te; - HoTe sistemi
tadqiq edilmis va hal diagrami qurulmusdur. Miiayyan edilmisdir ki, sistem
kvazibinar olub sada evtektik tiplidir.

Sistemds evtektika kristallasir, onun koordinatlari: 10 mol% HoTe va
860 K temperatur. Sb,Te; asasinda evtektika temperaturunda 860 K -da
hallolma 9 mol% temperaturun asagi diismasi ila hallolma azalaraq 300 K-da
5 mol% HoTe olmusdur.

Malumdur ki, stibium tellurid yarimkegirici termoelektrik materiallar
icarisinde mithiim yer tutur va tetbiqi shamiyyatli yiiksak termoelektrik
xassoye malikdir.[1-2] Bu xilisusiyyat hamin materiallarin energetika
sanayesinda, enerji ¢eviricilarinin hazirlanmasinda genis tatbiq olunmalarina
alverisli sorait yaradir. Lakin Sb,Tes; va onun asasinda alinan termoelektrik
materiallarin is¢i temperatur intervalinin nisbatan dar, arima temperaturunun
vo mexaniki davamliligin asagi olmasi onlarin tatbiq imkanlarim
moahdudlasdirir. Ona gora da Sb,Te; asash termoelektrik materiallarinin
xassalarini istiqamatli dayisdirilmasi ve nisbaten yiiksak arima temperaturun
tatbiqi shamiyyatli genis spektli fiziki xassalara malik olan yeni yarimkecirici
fazalarin axtarisi va onlarin alinmasinin fiziki-kimyavi asaslarinin yaradilmasi
maqgsadi ile nadir torpaq elementlarinden holmium ve stibium
telluridlarindan tagkil olunmus itcli sistemlarin tadqiqi elmi ve praktiki
ahamiyyat kasb edir ve aktualdir.

Sistemin arintilari yliksok tamizlik markasina malik stibium - B-4, tellur
TA-2 vo holmium Hom - 0 markali elementlardan istifads edilarak sintez
edilmisdir. Bazi hallarda avvalcadan adabiyyat malumatlar ila uzlasdirilan
sintez edilmis Sb;Tes ligaturundan va HoTe tarkibi 1:1 nisbatinds Ho va Te-
dan istifada edilarak havasi 103 mm cv. ct. tazyiqe gadar seyraklasdirilon
kvars ampulalarda 600-1100 K temperaturda bir temperatural sobada 6 saat
arzinds sintez edilmisdir. Sintezdan sonra arintilarde homogenlasma
yaratmaq Ug¢lin oarintilor vakuum saraitinde kvars ampulalarda Muopen
sobasinda 700 K-da 250 saat arzinds demlmayas ugradilmisdir.

Damlama prosesindan sonra biitiin arintilar fiziki-kimyavi analizin
kompleks metodlar1 DTA, RFA, MQA, YDTA, mikrobarkliyin o6lciilmasi ila
tadqiq edilmisdi. Sb2Tes - HoTe sisteminin hal diagrami qurulmusdur.(sakil1)
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Sakil 1. Sb,Tes - HoTe sisteminin hal diaqrami.
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SmSbTes; VO SmBiTe; BIRLOSMOLORININ DOLAYI USULLA SINTEZi

Fuad Sadiqov, Billur 9liveva, Yegana Cofarova
Baki Dévlat Universiteti

suyeva@bk.ru

Tetradimit tipinda kristallasan layvari qurulusa malik Sb,Te3, Bi;Tes va
onlarin tclii analoglar1 termoelektrik, fotohassas, topoloji izolyator ve
s.xassolars malikdir.[1-2] Ona géro do SmBvTe; (B”’-Sb, Bi) birlosmslarinin
sintezi va tadqiqi mithiim shamiyyat kasb edir.

Sm-Bv-Te (Bv-Sb,Bi) tg¢lii sistemlarinds kimyavi qarsiligh tasirin
oyranilmasi zamani, miisyyan edilmisdir ki, onlarda SmSbTe; ve SmBiTe;
torkibli ti¢lii birlasmalar inkonqruent ariyarak peritektik ¢evrilma reaksiyalari
ilo amala galirlar:

M+Sm;Te3;SmSbTes
M+Sm;Tez>SmBiTes

Onlarin elementlardsn vs ya ligaturdan birbasa iisulla birlasmalar uzun
miiddatda vo yiiksak temperaturda sintezi vo fordi sokilde sistemdon ayril-
mas1 miiayyan texniki ¢atinliklarla baglidir. Buna gora da onlarin dolayi yolla
alinmasinin texnoloji saraiti islanmisdir. Har iki birlasma ekvimolekulyar mi-
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qdarda Sb;Tes, Bi,Te; birloasmalarinin SmClz ile garisigini aritmakla dolay:
tisulla alinmisdir. SmSbTe; vo SmBiTes birlosmalorini dolay1 yolla sintez
etmak Ugiin ilkin maddalar Sb,Te; vo BiTe; stexiometrik torkibdoa element-
larindan istifads edilorak ampula iisulu ila aridilmakls alinmis va onlarin
fordiliyi FKA-nin metodlar1 ile adabiyyatda olan msalumatlarla uygun-
lasdirilmisdir. Sintezin mahiyyati beladir: stexiometrik miqdarda goétiirilmis
BiyTes (Sb;Te3) vo SmCls azilorak ovuntu hala salinmis ve maddalar ¢ox
diggatle qarisdirilaraq kvarsdan hazirlanmis reaktorun igarisinda yer-
lasdirilmis ve rentgen, termiki va kimyavi analizlarin naticasina asasan
miiayyan edilmisdir ki, By’Tes (B?’-Sb, Bi) ii¢ SmCl; -lo qarsiligh tesirini
asagidaki reaksiyalar ila ehtimal olunur.

Sb;Tez+ SmClz< SmSbTes + SbClz T (968K)
Bi;Tes+ SmClz< SmBiTes + BiClz T(975K)

Reaksiya mahsullarinin terkibi kimyavi analizls, fiziki-kimyavi analiz
metodlari ilo miiayyan edilmisdir. Belalikle malum olmusdur ki, komponent-
lorin nisbati Sm:Bv:Te (B*’-Sb, Bi) 1:1:3 barabardir.
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Bi;Tes-TbTe SISTEMININ HAL DIAQRAMI

Fuad Sadiqov, Parvin Biinyadova
Baki Dévlat Universiteti

fuad.sadiqov.55@mail.ru

Tetradimit tipinde romboedrik sinqoniyada kristallasan layvari
qurulusa malik Sb,Tes, BizSes vo Bi;Tes birlosmalari va onlarin {i¢lii analoglar:
termoelektrik, fotohassas, topoloji-izalyator va s. xassalara malik yarimkecirici
materiallar kimi mikroelektronikada, spinoelektronikada tatbiq sahslari
tapmuislar. [1-2] Bi;Tes aciq maksimumla amala galir va konqruent ariyir (585
°C) layvari romboedrik qurulusa malikdir. Tetradimit tipinda kristallasir
(a=4,383, ¢=30,482A). Yarimkeciricidir, gqadagan olunmus zonanin eni
?7?77E=0,13-0,15 eV.
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TbTe kubik sinqoniyada NaCl tipinda (a=6,102A) kristallasir. Bi,Te;s-
TbTe sistemini todqiq etmak iiciin yiiksak tomizlik doracasina malik Bi-B4, Te-
TA2, Tb-metallik Tm=0 markasinda olan maddalardan istifade edilmisdir.
Sistemin arintilari havas1 10-3Pa gadar seyraklasdirilmis kvars ampulalarda
birbasa ampula iisulu ila elementlarden va ya liqaturlardan Bi;Te; va TbTe
istifado edorak 1450 K temperaturda 5-6 saat arzinda sintez edilmisdir vo 750
K-do 250 saat arzinda termiki emal edilmisdir. Termiki emaldan sonra
arintilar fiziki-kimyavi analizin kompleks metodlar: differensial termiki analiz
DTA, yiiksak temperaturlu differensial termiki analiz YTDT, mikro qurulus
analizi MQA, rentgen qurulus analizi RFA ve mikrobarkliyin dl¢iilmasi ile
tadqiq edilmisdir. Tedgigat tisullarindan alinan naticalars asasan Bi;Te3-TbTe
sisteminin hal diaqgrami qurulmusdur. Miiayyan edilmisdir ki, sistemda kom-
ponentlarin 2:3 nisbatinda inkongruent ariyan TbsBisTes torkibli peritektik
cevrilma reaksiyasi ilo 1000 K-da amala galir. M+TbTe« Tb3BisTeo . Sistemda
Bi;Tes asasinda 300K-da 3 mol% TbTe bark mahlul sahasi amala galir. Sis-
temda 78 mol% Bi,Te3z torkibds ve 838K-da ariyan evtektika amala galir.
Difraktogrammaya asason toz metodu ilo Tb3BisTeg Kristal qofas parametrlori
toyin edilmisdir. Miiayyan edilmisdir ki, birlosma rombik sinqoniyada kris-
tallasir. Kristal qafes parametrlari a=17,622, b=24,770, c=4,147 A
Birloasmanin rentgenoqrafik sixlifl pren:=9,82 q/sm3, piknometrik sixli1 isa
Ppik=9,62 q/sms3.
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Sb,Tes-TbTe SISTEMINDD FAZA TARAZLIGI

Fuad Sadiqov, Jala Umudova.
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Layvari qurulusa malik romboedrik sinqoniyada kristallasan Sb,Tes, Bi,Ses
va Bi,Tes birlosmalari va onlarin LnBYTez (BY-Sb, Bi) analoglan termoelektrik,
fotohassas, topoloji-izalyator va s. xassalara malik yarimkecirici materiallar kimi
mikroelektronikada, spinoelektronikada genis tatbiq edilirlar. [1-2]

Sb,Tes; agiq maksimumla amala galir ve konqruent ariyir (630°C), layvari
qurulusa malikdir. Bi;Te; tipindo kristallasir, gafes parametrlari: a=4,275,
c=30,490A qadagan olunmus zonanin eni ? ? ?E=0,19 eV, yarimkegiricidir.
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TbTe NaCl tipinda kubik sinqoniyada kristallasir (a=6,102A). Sb,Te; -
TbTe sistemini todqiq etmak iiciin yiiksak tomizlik doracasina malik Bi-B4, Te-
TA2, Tb-metallik Tm=0 markasinda olan maddalardan istifade edilmisdir.
Sistemin arintilari havasi1 10-2 Pa gadar seyraklasdirilmis kvars ampulalarda
birbasa ampula tisulu ile elementlardan ve ya liqaturlardan Sb,Tez va TbTe
istifado edarak 1200-1350 K temperaturda 5-6 saat arzindo sintez edilmisdir
va 700 K-da 250-300 saat arzinda termiki emal edilmisdir. Termiki emaldan
sonra arintilar fiziki-kimyavi analizin kompleks metodlari differensial termiki
analiz DTA, yiiksak temperaturlu differensial termiki analiz YTDT, mikro
qurulus analizi MQA, rentgen qurulus analizi RFA ve mikrobarkliyin 6l¢iilmasi
ilo tadqiq edilmisdir. Tadqiqat tisullarindan alinan naticalara asasan Sb,Tes-
TbTe sisteminin hal diagrami qurulmusdur. Miiayyan edilmisdir ki, Sb,Tes -
TbTe sistemi Tb-Sb-Te li¢lii sisteminin kvazibinar kasiyidir. Sistemda peritek-
tik cevrilma reaksiyasi ilo Tb3SbsTeq torkibli inkonqruent ariyen birlosma
1100 K-da amala galir. M+TbTee< Tb3SbsTeq

Sistemda Sb;Te; asasinda otaq temperaturunda 5 mol% TbTe qatiliqda
bark mahlul sahasi amala galir. Sistemda evtektika askar edilmisdir. Evtek-
tikanin koordinatlari: 80 mol% Sb,Tes; va 860K. Birlosmoanin rentgen difrak-
togrammasina asasan toz metodu ilo kristal goafes parametrlari tayin
edilmisdir. Miiayyan edilmisdir ki, Tb3SbsTes birlasmasi a=17,72, b=24,67,
c=4,15 A parametrlarle rombik sinqoniyada kristallasir. Birlosmanin rentgen-
oqrafik sixlig1 preni=9,93 q/sm3, piknometrik sixlig1 iss ppix=9,72 q/sms3.
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SYNTHESIS AND CHARACTERIZATION OF
SnxMni.xSb>Te4 AND SnxMn;.xBi;Te4 SOLID SOLUTIONS

Rashad Aliyev
Baku State University
aliyevresad423@gmail.com

Magnetic topological insulators are considered one of the most studied
hot topics in material science and condensed matter phases in recent years
[1,2]. The exotic properties of these materials open wide chances for applica-
tions in a new generation of technologies, including spintronics, quantum
computing, etc. In this perspective, layered ternary phases in AVTe-Bi,Tes
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(AV-Sn, Pb) pseudo-binary systems have attracted great interest among re-
searchers [3,4]. Besides, obtaining solid solutions based on these phases is
very important in terms of enhancing the properties of known materials.

In this work, synthesis and characterization of potential magnetic topo-
logical insulator candidates SnyMni.,.Sb,Tes and SnyMn1.4Bi,Tes solid solutions
were performed. For this purpose, SnTe, MnTe, and Sb,Te; binary compounds
were first synthesized. High-purity elemental components taken in stoichio-
metric ratios - Sn, Mn, Sb, and Te - were filled into quartz ampoules, vacuumed
up to 10-3 Pa residual pressure, and closed. Prepared ampoules were synthe-
sized in a single-zone furnace at 50° above the melting temperature of com-
pounds for 5 hours. Their homogeneity was confirmed by differential thermal
analysis and powder X-ray phase analysis. Alloys of the title systems were
synthesized using the pre-synthesized and identified binary compounds. Ap-
propriate amounts of binary compounds were filled into quartz ampoules,
vacuumed, and kept at 800°C for 4 hours, then quenched in ice water. The
samples were subjected to thermal treatment at 500°C for 1 month to bring
them to a thermodynamic equilibrium state.

An analysis of powder X-ray diffraction results shows that diffracto-
grams of all the alloys have a typical pattern similar to a tetradymite-like lay-
ered structure. The powder X-ray diffraction analysis of annealed alloys of the
SnyMn1..Sb,Te4 system is given in Figure, as an example. Careful analysis of
these patterns indicates that they have a qualitatively similar picture to the
starting ternary compounds with only negligible small shifts due to ionic radii
differences of substituted atoms,

Figure. Powder X-ray diffraction results of SnxMn1..Sb,Tes solid solutions.
in this case Sb and Bi. This is the typical feature for substitutional solid solu-
tions. Crystal lattice parameters of solid solutions were calculated by the
Rietveld method based on their powder X-ray diffraction patterns. The de-
pendence of lattice parameters-concentration diagram was constructed and it
is confirmed that the parameters vary linearly according to Vegard's law de-
pending on the composition.
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AJIKWJIMPOBAHHUE TOJ1YOJIA U30MMPOITAHOJIOM HA BUMETAJIJIMYE-
CKHX KATAJIU3ATOPAX Ni-Mg/HZSM-5.

Hursap A6ay/iaeBa !, Cabut MamegoB?, Jitro6 Mame10B2
BaxuHckuil 'ocydapcmeenHbliil YHusepcumem?!
BbakuHckutl gpuauan Mockosckozo I'ocydapcmeeHHo20
Yuusepcumema, um./lomoHocoga?
nigaramirova@yandex.ru

[IpolyKThl aIKUJAUPOBAHUS TOJIY0Ja U30IPONAHOJIOM M-U-U30MPONHUII-
TosayoJibl (UIIT) HaxoAAT WIMpOKOe MpUMeEHEHUE B IPOU3BO/ICTBE KPE30JIOB,
JIEKApPCTBEHHBIX MpenapaToB W JPYTUX LEeHHbIX OPTraHUYeCKHUX COeJHHe-
Huil.[lpyMeHsieMble B IPOMBILJIEHHOCTH arpecCUBHbIE TOMOT€HHbIE KaTaJlu-
3aTtopbl Ppugensa-Kpadrca He mo3BossAoT nosayvyatb cMech UIIT, o6oraiueH-
HoM n-usomepoM (4-UIIT).Kpome Toro, aTu KaTaausaTopbl U Npoliecc 06.ia-
Jlal0T 3HAaYMUTeJbHbBIMU HeJOCTaTKaMU , CBsi3aHHble C KOPPO3Uel ammnapary-
pbI U 3arpsi3HEHHEM OKpY»Katolei cpefbl. [lepcieKTUBHBIM HallpaBJeHUEM B
pPa3BUTUM NPOU3BO/CTBA Napa3aMellleHHbIX aJKWIapOMaTU4YeCKUX YTJeBO-
JlOPOIOB HA TBEPAOKHUCIOTHBIX KaTaJIM3aTOpPaX SIBJISETCS MpPUMEHEHHE BbI-
COKOKpeMHe3eMHbIX L[e0JUTOB TUMa ZSM-5.

[enbto HacTosAIEeN PabOThI ABUJIOCh U3YyUYeHHE BAUSHUS MOAUPULIIUPO-
BaHUA LeosauTa ZSM-5 (Si0,/Al,03=33) MariueM U HUKeJeM Ha ero pU3UKo-
XMMHUYEeCKHe U KaTaJUTHYeCKHe CBOMCTBA B peaKLUU aJKUJIWPOBaHUSA TOJY-
0J1a U30IPONAHOIOM.

182



KatasnuzaTops! nosydaau nponuTkol ueonuta HZSM-5 BoaHbIMU pac-
TBOpaMH alleTaTOB MarHud U HUkKeJsd npu 80°C B TedyeHUH 44, ¢ NOCAEAYIO-
meH cymkou u npokaskou nmpu 350°C u 550°C o 2 yaca COOTBETCTBEHHO.

JKCcrepuMeHThI TPOBOAUIIU B MPOTOYHOM YCTAHOBKE CO CTALlUOHAPHBIM
C710eM KaTaju3aTopa B KosudecTBe 2,0 r mpu aTrMochepHOM JaBJIeHUH, B
NPUCYTCTBUM BOJlOpoAa B uUHTepBajie Temmepatyp 250-300°C, c o6beMHOM
CKOPOCTBIO nojayuv ChbIpbd 29-1 MOJIbHOM OTHOILEHUH CsHg:i-
C3H70H:H=2:1:1.

B u3ydyaeMmoM uHTepBaje TeMnepartyp 250-300°C ankuamMpoBaHUe MpoTe-
KaeT HeceJIeKTUBHO. Peakuysi conmpoBoXkAaeTcsi 00pa3oBaHUEM 3HAYUTENbHOIO
KoJIn4ecTBa 6eH30/1a, anudaTHIECKUX yIiaeBoJopoAoB Cs. U ajJKWJIapoMaTHye-
ckux yrJjieBoopoaoB. Kpome UIIT Habto/jaeTcst 06pa3oBaHue MPOMUITOY0JIOB
(ITT). Conepxxanue 4-UIIT B cmecu UIIT coctaBasieT 34,5-43,8%.Ha cpennemnopu-
croM neosnte ZSM-5 o6pazoBanue 2-UIT 3aTpyHUTEIBHO, €T0 COEepKaHUe
coctapJisieT Bcero 5,0-8,0%. BeegeHve maruust B coctaB HZSM-5 mpuBoguT k
M3MeHEeHUID ero QU3UKO-XMMUYECKHMX W KaTaJlUTU4ecKHuX cBoWcTB. Haubosee
CYLeCTBEHHOE BJIMSIHME Ha CBOMCTBA KaTajau3aTopa HabJ/I0AaeTcs MpU cofep-
*kanuu 2,0-5,0 Mac.% Marsus. YBesndeHue coZiep>KaHrsl MarHus B COCTaBe I1e0-
auta 10 3,0 mac.% NPUBOJAUT K CHIDKEHHUIO TO6OYHBIX MPOAYKTOB, BO3PACTAHUIO
cogepxanud 4-UIIT B cmecu UIIT po 62,6%./anbHelllliee yBesIMueHNe cofiepKa-
HUS MarHus B KaTaJIM3aTOpe CIIOCOOCTBYET BO3PACTaHUIO CeJIEKTUBHOCTH 1O 4-
UIIT po 67,4%.0fHaKo0 MNpu I3TOM KOHBEPCUS TOJIyoJa CHUWXKaeTcsd [0
21,1%.MoaudunpoBaHie MeTaILEOJUTHOTO KaTtaiaudatopa 3% Mg-HZSM-5
HUKesieM B kosndecTBe 1,0 Mac.% npu Temneparype peakunu 330°C npuBoguT
K pocty cenektuBHocTH 1o 4-UIIT go 69,8%.YcranossieHo, 4TO BoO3pacTaHHe
ceseKTUBHOCTH 1o 4-UIIT cBA3aHO CylleCTBEHHBIM YMeHbIIEHHEeM KOHLEHTpa-
I[MU U CUJIbI BPEHCTeJ0BCKUX KUCIOTHBIX LIEHTPOB, @ TAKXKeE CYy>KEHUEM TOp 1[e0-
JIUTA, CO3/aloluecs: CTepuyecKue NpensiTCTBUS A5 AUdPy3Un M-I-0-U30MEPOB
Y3 KaHaJIOB L[e0JIUTA.

Pr-Bi-Te SISTEMINDO FAZA OMOLOGOLMONIN XARAKTERI

Soba Mommadova
Baki Dévlat Universiteti
saba.mammadova36@gmail.com

Pr-Bi-Te lcli sisteminds kimyavi qarsiligh tasirin xarakteri. 1. Bi,Tes-
PrTe, 2. BizTes-PrsTey, 3. Bi,Tes-Pr;Tes, 4. PrTe-Bi, 5. PrBi-PrTe, 6. Bi,Tes-Pr, 7.
PrTe-PrBi kasiklari lizra tadqiq edilmisdir. Miiayyan edilmisdir ki, 1-5 kasi-
Klori kvazibinardir, onlarin hal diagramlar1 evtektik tiplidir. Bi;Tes-Pr;Tes
sisteminda inkonqruent ariyan PrBiTez birlosmasi amala galir. BiTes-Pr
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kasiyi qeyri-kvazibinardir, iki tabeli lichucagin sahasini kasir: PrBi-PrTe-Bi,
PrTe-Bi- Bi;Tes. Kosiyin likvidus xatti li¢ hissadon ibaratdir: Bi,Tes asasinda a-
bark mahlul, PrTe va Pr.

Pr-Bi-Te ticlii sisteminin likvidus sathinin proyeksiyasi ikili sistemlar
haqqinda adabiyyat mslumatlar1 [1-2] va 5 kvazibinar, 2 qeyri-kvazibinar
kasiyin tadqiqinin naticalarine asasan qurulmusdur. Pr-Bi-Te sistemi alti
tabeli Ugli sistema trianqulyasiya olur. Sistemin likvidusu 36 monovariant
tarazliq ayrisi ile sarhadlanan 20 ilkin kristallasma fazasindan ibaratdir. On
boytik kristallasma sahasi (~55%) PrTe birlasmasi tutur. Monovariant ayrilar
20 nonvariant noqtada kasisir, onlardan altis1 evtektik, 14-1 peritektikdir.
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PHASE EQUILIBRIA IN THE BI2ZTE2S - BI2ZTE2SE SYSTEM

Fariz Aliyev!, Yasin Jafarov 2, Mahammad Babanly!:3
1 Azerbaijan State Oil and Industry University,
French - Azerbaijani University (UFAZ), Baku
2Baku State University (BSU), Baku
3 Institute of Catalysis and Inorganic Chemistry of ANAS, Baku ali-
yevfariz995@gmail.com

Tetradymite-like layered compounds have been at the center of re-
searchers since the last century due to their unique properties. These com-
pounds have been long studied as thermoelectric materials [1,2]. After the
discovery of a new quantum state of matter - a topological insulator (TI) [3]
has sharply increased interest in layered phases. It was found that tetrady-
mite-like layered phases with TIs properties are considered extremely prom-
ising for various applications including spintronic, medicine, quantum com-
puters, lasers, security systems, etc [4].

As a continuation of our previous studies, in this contribution, we report
the study of Bi,Te,S - Bi;Te,Se phase equilibrium.

High-purity bismuth, tellurium, sulfur, and selenium elements
(99.999%), Alfa Aesar) were used to synthesize the alloys of different composi-
tions along the BiyTe,S - BiyTe;Se section. According to stoichiometric
amounts, 0.5 g of samples were sealed under the vacuum in quartz ampoules
and heated up to 800 °C and kept at this temperature for 3 hours. The synthe-
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sized alloys were quenched in ice water and further annealed at 450 °C for
700 h in order to reach the equilibrium state.

Equilibrium intermediate alloys and primary phases along the Bi2Te2S
- Bi2Te2Se were examined at room temperature by the XRD (D2 PHASER dif-
fractometer, Bruker; CuKa radiation) and DTA tools. For DTA, a NETZSCH 404
F1 Pegasus system (heating rate 10°C/min) was used. Using the TOPAS V4.0
computer program by the PXRD method, obtained data was analysed. All sam-
ples have qualitatively identical diffraction patterns with some shift of refrac-
tion lines, which is typical for systems composed of continuous solid solutions.

Based on the DTA and XRD results, the T-x diagram of the Bi2Te2S -
Bi2Te2Se section was constructed. It can be noted that the y-phase crystallizes
from liquid, and this leads to the formation of a two-phase region: L+ y. Fur-
ther, the transition of the system from two-phase to single-phase occur.

By identifying powder diffraction patterns, the parameters of crystal lat-
tices of alloys were determined. From the obtained results, the dependence of
lattice parameters is linearly dependent on the composition, which indicates
that Vegard’s rule is obeyed.
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HCCJIEJOBAHHUE ®A30BOI'0 PABHOBECUA AKUAKOCTb- KUJAKOCTb
B TPEXKOMIIOHEHTHOM CUCTEME d—? + —TIMHEH-1-BY TUJIOBbII
CIIUPT-BOJA.

Kaoupa Uckengeposa, Amap lllaxBepaueB, HataBan MycaeBa,
Anmas MycradaeBa, 3imupa Haruesa
BakuHckuli F'ocydapcmeeHHblil YHusepcumem
yaxanshah@mail.ru

Hacrosmasa pa6oTa mocBsllleHa HCC/IeJOBAHUID PAaBHOBECUS KUJIKOCTb—
YKUJIKOCTb B TPEXKOMIIOHEHTHOH CHCTEMe E — a —TIUHEH-H-OYTHUJIOBBIA CITUPT-
BoJia npu Temneparypax 293,15, 303,15 u 313,15*9/87K. OTmMeTHM, 4TO OCO-
OEHHOCTBIO MCCJIEJlyeEMOM CHCTEMBI SIBJISIETCS TO, YTO JaHHAasA TPEXKOMIIOHEHT-
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Hasgd CHUCTeMa COCTOUT W3 OGWHAPHOM CHUCTEMbI @ — a —TMHEH-H-GYTUJIOBBIN
CIIUPT, KOMIIOHEHThI KOTOPOW HEOrpaHUYEeHHO PACcCTBOPUMBI APYT B Apyre, OU-
HapHOW CUCTEMBI H-OYTUJIOBBIN COIUPT-BO/|Aa C OTPAaHUYEHHON pacTBOPUMOCTHIO
KOMIIOHEHTOB (C 00JIaCTbl0 pacCAavBaHUsS) U CUCTEMbBI @—a — MMHEH-BO/Ia,
KOMIIOHEHTbI KOTOPOW MpaKTUYeCKH HepacTBOPUMBI Apyr B Apyre. OTMeTHUM
TaK)Ke, YTO B U3y4aeMOM HAMHM TPEXKOMIIOHEHTHOM CHCTEMe E — a —TIMHEeH-H-
OYTHJIOBBIM CIMPT-BO/A, H-OYTUJI0OBBIN CIUPT UrpaeT PoJib TOMOTeHU3UPYIOILe-
ro KOMIIOHeHTa. B ciyyae GUHapHOW cuCTeMbl |d — ¢ —[TUHEH-H-0YTUJIOBBIN
CIUPT, AJis1 IPUTOTOBJIEHHBIX B IIUPOKOM MHTepBaJie KOHLIEHTPaIUil pacTBOPOB
npu Temmnepatypax 293,15, 303,15 u 313,15K 6butH onpejiesieHbl MJIOTHOCTD,
NoKasaTeJ b MpeJIOMJIEHUS, BeJIMUMHA YTJIa BpallleHUs MIJIOCKOCTH MOJIIPU3alUY,
BbIYHC/I€Hbl MOJIbHBIM 00'beM, U36LITOYHBIA MOJIbHBIM 00beM, y/leJIbHOE Bpa-
IleHUe U OTKJIOHeHHe BeJIMUMHbI BpallleHusl IJIOCKOCTU MOoJISIpU3al[ii pacTBoO-
POB OT aJJUTHUBHOCTH. AHAJIM3 3KCIEPUMEHTAIBHBIX JaHHBIX MI03BOJISIET OTHE-
CTH CUCTEMY [51 — a —TIMHEH-H-OYTUJIOBBIM CIIUPT K CUCTEMaM C JWCCOol[haluen
aCcCOLMMPYeMOro KOMIIOHEHTAa — OYTHJIOBOTO CIUPTA. B ciydae ke GHHapHOU
CUCTEMbI H-OYTHJIOBBIN CIUPT-BO/IA, IPU YKA3aHHBIX TeMIepaTypax ObLIN U3y-
YeHbl MJIOTHOCTb U IOKa3aTesb MpeJoMJIeHUs A/ COOTBETCTBYIOIMX PacTBO-
POB BOJibI B CIIUPTE U CIKUPTA B BOJie B 00JIACTAX UX CyIeCTBOBAHUSA. BbLiu mo-
JIy4eHbI COOTHOILIEHHS], XOPOILIO OMHCHIBAIOIIME 3aBUCUMOCTH [T0Ka3aTeJisl Mpe-
JIOMJIEHUS U TJIOTHOCTU COOTBETCTBYIOIIMX PAacTBOPOB H-GyTaHO/Aa B BOJE U B
NHUHEeHe OT KOHLIEHTPAIUU CIUPTa B pacTBOpPE, a TaKKe CIIUPTOBBIX PaCTBOPOB
oT \3 OHIIEHTpAIIMH BOJbl IPH YKa3aHHBIX TeEMIlepAaTypax. MeToaoM TUTPO-
BaHus, npu 293,15, 303,15 u 313,15K, 66111 nocTpoeHsb! pa3oBbie AUarpam-
MBI KU/IKOCTb-KU/JIKOCTb UCCJIelyeMON TPEXKOMIIOHEHTHOMN CUCTEMBI |d — o —
NUHEH-H-OYTUJIOBBIM CHUPT-BOJA. YCTAHOBJIEHO, YTO IMOJIOXKEHHUS] KPUBBIX
paccjiauBaHus UCCAelyeMOl CUCTeMbI c1abo 3aBUCAT OT TeMmepaTyphl. [Ipu
yKa3aHHbIX TeMIlepaTypax HU3y4yeHO pacnpejiejieHrue H-O6YTHUI0BOTO CIOUpPTa
MeXly BOJOH U E — a —IMHEeHOM. B cooTBeTcTBUU C $pa30BON AUArpaMMoi
KUJKOCTb-)KMJIKOCTb HCCAelyeMOM TPeXKOMIIOHEHTHOW CHCTeMbl, MOXHO
NPUHATH, YTO CONpsiKEHHble BojAHAas ¢a3a-BOJHBIA pacTBOpP OGYTUJI0BOTO
CIHMpTa U OpraHuyeckass BepxHss ¢$a3a-NUHEHOBbIH pacTBOp GYyTUJI0BOTO
CIIUPTA, NPAKTUYECKHU SABJSIOTCS OGMHAPHBIMU CUCTEMAMU, YTO MO3BOJISIET I10
3aBUCUMOCTH IT0Ka3aTeJis NPeJIOMJIeHHUS U IJIOTHOCTU MTMHEHOBBIX U BOJAHBIX
PacTBOPOB OT KOHIEHTpPALUU H-O6yTaHOJIA, ONPEJIeNATh COJlepKaHue CIHUPTa
B paBHOBeCHbIX ¢a3ax. [losydyeHbl COOTHOIIEHUS], ONUCHIBAIOIIME 3aBUCHMO-
CTHU OTHOILIEHUs KOHI[eHTpal[iuil 6yTHUI0OBOTO CIMPTAa B IMHEHOBOM M BOJJTHOM
CJI0SIX OT KOHIIEHTPAI[UU CIUPTa B BOJIHOH daze. OnpesesieHbl KoadPuiireH-
ThI pacnpejiesieHus1 6yTUJI0BOTO CIUPTA MEXAY BOJOKW U MUHEHOM INPH YKa-
3aHHBIX TEMIIEPATYpPaX, a TAKXKE BbIYHCJIEHbI TEPMOJUHAMUYeCKUEe GYHKIUU
nepeHoca H-6yTunoBoro cnupTa (??7?G, ??7?S u ???H) u3 BoJbl B |[d — o —1U-
HeH.
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Zn - Sb SISTEMININ EHQ USULU iL9
TERMODINAMIK T9DQiQi

Aytokin Agayeval, Almaz Mustafayeva?,
Qanirs Dasdiyevaz, Diinya Babanhi13
1ARETN Kataliz va Qeyri-tizvi Kimya Institutu
2Baki Dévlat Universiteti
3Azarbaycan Dévlat Neft va Sanaye Universiteti, Fransiz-Azarbaycan Universiteti
aytekin_agayeva@mail.ru

Malumdur ki, Zn-Sb sisteminds amala galan intermetallik birlogmalar
yarimkecirici materiallar kimi elektron soanayesinin miixtalif sahalarinda
istifads olunurlar [1,2]. Bela ki, intermetallik stibnitlar yliksak termoelektrik
gostaricilarine malik olub gilinas batareyalarinin, isiqlanma diodlarinin va
tranzistorlarin hazirlanmasinda istifada olunurlar. Onlar asasinda hazirlanmis
fotoelektrik xassali materiallar optoelektronikada da 06z tetbiq sahasini
tapmigdir. Funksional materiallarin sintez lisullarinin takmillagdirilmasi va
onlarin monokristallarinin yetisdirilmasi liclin miivafiq faza diaqramlarinin
qurulmasi, eloco do orada amoale golon araliq fazalarin termodinamik
xassalarinin dyranilmasi ashamiyyatlidir [3]. Elmi adabiyyat analizi gostarir ki,
sink stibnitlarinin termodinamiki xassalarina aid tacriibi naticalar demak olar
ki, yoxdur. Bu materiallarin elmi ve tatbiqi shamiyyatini nazars alaragq,
hazirki isde Zn-Sb sisteminda amala galon araliq fazalarin termodinamiki
xassalarinin Oyranilmasina dair alinmis naticelar teqdim edilir. Zn -Sb
sisteminin faza diaqrami ZnSb, ZnsSbs va Zn3Sb, tarkibli li¢ araliq birlagsmanin
amoala goalmasi ile xarakteriza olunur [4,5]. ZnSb birlasmasi 546°C
temperaturda peritektik reaksiya iizra parcalanaraq, digerleri isa miivafiq
olaraq 564 va 566 °C-da distektik reaksiya iizra ariyir.

Tadqgigatlar1 aparmaq tg¢ln hal diagraminin miixtalif ikifazali
sahoalarindan secilmis torkibli nlimunsalor yiiksak tomizlik deracasina malik
elementar komponentlarin (Zn va Sb) vakuumlasdirilmis kvars ampulalarda
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birgs oridilma ilo sintez edilmisdir. Sintez va termiki emal edilmis
niimunalarin faza tarkiblari toz rentgenoqrafiyasi tisulu ils tesdiq edilmisdir.
Termodinamik tadqgiqatlar aparmaq ti¢iin asagidaki tip qatiliq dévraleri tartib
edilmis va onlarin EHQ giymatlari dlciilmiisdiir:

(-) Zn (b) | KCl-in gliserinds mahlulu| (Zn xalitada) (b) (+)

Olgmoalor 298-430K temperatur intervalinda, Keithley 2100 6 %
rogamsal multimetri vasitasile hayata kegirilmisdir. Miiayyan olunmusdur ki,
EHQ qiymatlari heterogen sahalar daxilinds sabit olub, faza sahalari
sarhadlarinda sigrayisla dayisir, har bir niimuns ti¢lin EHQ-nin temperaturdan
asililig1 isa xattidir. Tacriibi naticalarin an kicik kvadratlar iisulu ils islonmasi
ilo E = a + bT tipli xotti tonliklar alinmigdir. Homin tanliklar asasinda
xalitalarde 298 K-da sinkin parsial molyar termodinamik funksiyalari he-
sablanmisdir. Birlosmoalorin inteqral termodinamik funksiyalar1 isa
potensialomalagatirici reaksiyalar iisulundan istifade edilmakls toyin edil-
misdir. 9lda olunmus termodinamik malumatlar miivafiq sink stibnitlarinin
fundamental fiziki-kimyavi gostaricilari olub mixtalif elektron malumat
bazalarina daxil edils va termodinamik hesablamalarda istifads oluna bilar.
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METANOLUN CEVRILMOSINDO KATALITIK SISTEMLORIN AK-
TiVLIKLORININ MU9YYON EDILMOSi
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Malumdur ki, metanolun oksidlasdirici dehidrogenlasmsa, dehidrotasiya
reaksiyalarinda bir ¢ox katalitik sistemlar aktivlik gostarirlar, lakin maqsad
yonli sakilde metanolun dimetoksimetana c¢evrilmasinda aktivlik gostera
bilacak katalizatorlar nisbatoan mahdud saydadir. oksar katalitik sistemlar
metanolun formaldehida cevrilmasinda yiiksak aktivlik gdostarmakla genis yer
tuturlar. Torofimizdon bir sira katalizatorlar sintez olunmus vo onlarin ilkin
aktivliklori Oyronilmisdir.Bu Kkatalitik sistemlarden bazilorinin aktivliyinin
genis temperatur rejiminds (423-543 K) dayismasini nazardan kegirdikda
digar Kkatalizatorlarla miiqayisesinds vanadium sirkonium va zirkoni-
um,molibden orintilari asasinda olan Kkatalizatorlarin yiiksak aktivliyini
miisahide etmisik.on yiliksek aktivliyi V-Mo-0/Al;03 katalizatoru
gostarmisdir.Bu katalizatorlarin metanolun cevrilmasinda yiiksak aktivlik
gostarmasina baxmayaraq, dimetilmetoksimetanin (DMM) cixim1 ¢cox asagi
olmusdur

Qeyd edak ki, sintez olunmus va reaktorda yerlasdirilmis katalizator
niimunalari 673-773 K temperaturda belo demak olar ki, katalitik aktivlik
gostarmirlar. Metanolun 773 K-dan yuxar1 temperaturlarda isa darin oksi-
dlasmaya ugramasi va qisman par¢alanmasi miisahids olunmusdur.

Katalizator niimunasi He axininda vakuumda va H; miihitinda bels
isloamaloari bir natico vermamisdir. Yalniz hava ile 873 K-da 1 saat oksidlasma
katalizatorun miiayyan gadar aktivlasmasina gatirib ¢ixarmisdir. Bundan son-
ra 773-873 K-do 3 saat miiddatinda hava axini ile oksidlasmays maruz qal-
digdan sonra katalizator niimunalari aktivliyini artiraraq stabil islamaya
baslamisdir. Malumdur ki, arintilarin adsorbentla qarsiliqli tasirindan sath
metalla zanginlasir ve orada oksigen ila qarsiliqh tesirden davaml rabits
ambla gotira bilir. Termodinamiki hesablamalar gostarir ki, oksigenla bela
davamli rabitanin onunla yaxin olan sirkoniumu amals gatirir.

Alinmis Kkatalizatorlarin fiziki-kimyavi tadqiqi. Katalizator
niimunalarini rentgendifraktometrik analizi ilo (XRD) Riqoku Mini Flex 600 (K
1,5 4060 A) istifade etmoklo vo difraktometr Bruker “D2 Phaser” cihazinda
todqiq edilmisdir.XRD analizin naticalarina asasan demsak olar ki, katalizator-
larin sathinda sirkonium asasan oksidlasmis fazada moévcud olur .
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Sakil 1. ZrVy3 katalizator niimunalarinin islomadan avval va sonra
rentgenoqrammasl. a)llkin ZrVo3 b)Hava, 873 K, 3 saat.

Rentgenoqramdan goriindiiyii kimi (sakill.)ilkin sintez olunmus ZrVy3
niimunasinin (sakill) rentgenoqramda piklar 26=30,09; 35,79 51,599; 62,30;
67,50 olur ki, bunlar ZrO;-nin hammonoklinik, ham da tetroqonal
strukturunda ola bilir. Belsalikls, bu ilkin niimunada asasen metallik Zr va m-
Zr0, t-ZrO; miisahide olunur ve vanadium oksidlari imumiyyatle yoxdur.
Yalniz 873 K-da 1 saat miiddatinda havanin O ils islomadan sonra niimunada
faza dayisikliklari bas verir ki, bu da katalitik aktivliyin artmasina sabab olur.
Hal hazirda alinmis katalizatorlarin aktiv sathlarinin formalasmasinin
soraitinin tadqigi davam edilir.

GUMUS (AG) NANOHISSOCIKLIRININ “YASIL SINTEZ”
USULU iLO ALINMASI V3 TOTQIQI

Ayton imamsliyeval, Flora Haciyeva, Famil Ciraqov
Baki Dévlat Universiteti
aytenimamaliyeva@hotmail.com

Glimiis (Ag) nanohissaciklari onlarin malik oldugqlar1 geyri-adi fiziki,
kimyavi va bioloji xassalara gora elmin va texnologiyanin miixtalif sahsalarinda
cox genis tatbiq tapmaqdadir [1-3]. Ag nanohissaciklarin geyri-adi optiki
xassalari sathi plazmon rezonansi effekti ila tayin olunur va spektrin gériinan
oblastinda intensiv udma zolag1 saklinda 6ziinili biruza verir. Bu udma zolagi
iss 0z novbasinda giimiis nanohissaciklarinin forma, o6l¢li ve aqreqasiya
daracasindan asilidir. Glimiis nanohissaciklarinin gostardiyi bu sathi plazmon
rezonansi effekti hesabina onlar miixtslif birlasmalarin va ionlarin spektrofo-
tometrik va vizual kalorimetrik tayininda cox genis istifads olunmaqdadir.
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Malumdur ki, nanodlciilii hissaciklarin xlisusi sathinin sahasi hacmina
nisbatan ¢ox boyiik oldugundan onlar termodinamik néqteyi nazardan geyri-
davamli sistemlardir.Buna goéra do onlarin daima dayaniqli hala gadar sta-
billasdirilmasi zarurati ortaya ¢ixir. Verilmis isda giimiis nanohissacilarinin
“yasil sintez” Usulu il alinmasi va stabillasdirilmasi hayata kecirilmis va qu-
rulusu tedqiq edilmisdir.

Ag nanohissaciklorinin sintezi vo stabillesdirilmasi asagidaki kimi
aparilmigdir: 100 ml 0,01 M AgNOz mahlulu tizarina 150 ml 1%-1i kraxmal
moahlulu alava edilmisdir. Daha sonra 100 ml 0,07 M natrium hidroksid mahlu-
lu tizerina 100 ml 0,2 M gliikkoza mahlulu alava edilmisdir. AgNO3 vo kraxmal
mahlulu lizarina hazirlanmigs NaOH va gliikkoza mahlulu slava edilmis va 30
daqiqa arzinda garisdirilmisdir. Mahlul darhal tiind gqahvayi rang alir ki, bu da
ilkin olaraq Ag nanohissaciklarinin kolloid mahlulunun alinmasini gostarir.
Daha sonra Ag nanohissaciklarinin kenar va reaksiya girmayen ionlardan
tomizlanmasi liglin nanohissaciklar 12000 firlanma siiratli R 5430 Eppendorf
markali ultrasentrifugada ayrilir va su va etanol qarisigl ils bir neg¢a dafs yu-
yulur. Qeyd etmak lazimdir ki, Ag nanohissaciklarinin sintezi zamani hall olun-
mus kraxmal ham reduksiyaedici, ham da stabillesdirici, NaOH siiratlendirici,
gliikoza isa reduksiyaedici rolunu oynaynr.

Ag nanohissaciklarinin qurulusu UB (ultrabandévsayi) spektroskopiya,
XRD (rentgen diffraskiya analzii) vo SEM (skanedici elektron mikroskopiya)
vasitasi ilo tadqiq edilmisdir. XRD analizi Rigaku Mini Flex 600 difraktomet-
rinda otaq temperaturunda aparilmisdir. SEM analizi Jeol J]SM 7600 F skanedi-
ci elektron mikroskopunda aparilmisdir. Ag nanohissaciklarinin UB spektrlari
Specord 210 spektrofotometrinds alds edilmisdir. XRD spektrlorden tayin
edilmisdir ki, 38,100 (111), 44,43° (200), 64,360 (220), 77,3309, 81,28° 26 bu-
cagindaki asas reflekslar giimiisa aiddir ve nanohissaciklar kristallik qurulu-
sa malikdir. SEM analizi zamani1 Ag nanohissaciklarinin orta 6l¢iilarinin 12-30
nm olmasi miioyyan edilmisdir. UB spektrlorinde miiayyan edilmisdir
ki,giimiis nanohissaciklarinin 6l¢tlilarindan asili olaraq onlarin udma zolag-
larindaki intensivliyin maksimumu 400-450 nm arasi variasiya edir.
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Cu3SbS; - 2Cul BIRLOSMISININ MiS (I) SULFIDLO QARSILIQLI
TOSIRININ DTA, RFA VO SEM USULLARI iL9 TODQIiQi
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3 Baki Dévlat Universiteti
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Misin miirekkab xalkogenid ve xalkohalogenidlari perspektivli, ekoloji
tamiz funksional materiallardan hesab olunub maraqgh termoelektrik, fotovoltaik,
topoloji izolyator va s. xassalar niimayis etdirirlar [1,2]. Miiasir materialsiinashigin
asas istiqamatloerindan biri elm ve texnologiyanin miixtslif sahalarinda tatbiq
liclin perspektivli materiallarin hazirlanmasi va dizayni {igiin maraqli olan fazala-
lardan tagkil olumus sistemlarin hal diagramlarinin dyrenilmasidir [3]. Qeyd olu-
nanalari nazara alaraq, taqdim olunan isds, Cu-Sb-S-I sistemi {izra svvalki tadqi-
gatlarmizin [4,5] davami olaraq, CusSbS3-2Cul birlasmasinin mis (I) sulfidls
qarsiligh tasirinin diferensial termiki analiz (DTA), rentgen faza analizi (RFA) va
skanaedici elektron mikroskopiya (SEM) iisullari ils tadqiqinin naticalari verilir.

Elmi adabiyyat analizi gosterir ki, bizim tadqiqatlara gadar Cu-Sb-S-I
sisteminda faza tarazliglar1 Oyranilmemisdir. Yalmz A. Pfitzner torafindan
Cu3zSbS; - 2Cul birlagsmasinin kristal qurulusu va electrik kegiriciliyi 6yranil-
misdir. Miiayyan edilmisdir ki, hamin birlasma a = 10.488(2), b = 12.619(2), c
= 7.316(1) A gofas sabitlorine malik olub ortorombik sistema (F.qr.: Pnnm,
Z=4) kristallasir [6].

Tadqiq olunan sistemin arintilari havasizlasdirilmis kvars ampulalarda
avvalcadan sintez vo identifikasiya edilmis binar va ii¢lii birlasmalarin stexio-
metrik miqgdarlarinin birgs aridilmasi ilo hazirlanmisdir. Sintez zamani Ald-
rich firmasinin yiliksak temizlik daracasine malik elementar komponentls-
rindan istifads olunmusdur. Sintez olunmus niimunslar toz halina salinaraq
solidusdan 30-50° asagida ~800 saat homogenlasdirici termiki emal edilmis-
dir. Tarazliq halinda alinmis niimunslarin analizi DTA, RFA ve SEM iisullari ila
aparilmisdir. Miiayyan olunmusdur ki, CusSbSsl;-Cu,S sisteminin faza diag-
rami1 evtektik tarazligla xarakteriza olunur. Evtektik qarisig ~95 mol%
CusSbSsl; tarkibine malik olub 3259C-da kristallasir. Sistemda mis (I) sulfidin
miixtalif modifikasiyalar1 asasinda mahdud bark mahlullarin amsals galmasi
onun polimorf ke¢id temperaturlarinin azalmasi va evtekoid tarazliglarin ya-
ranmasi ile misayiat olunur. Alinan naticalar evtektik kompozitlar asasinda
yeni fazalarin hazirlanmasinda istifads edils bilor.
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FOTOMETRIK METOD VASITO9SIL9 GD(III)
TOYINI METODIKASININ iSLONILMOSI

Nozrin Cabrayilova, ismayil dliyev
Baki Dévlat Universiteti
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Asetilaseton va onun téramslari nadir torpaq elementlarinin qatilasdiril-
masinda, onlarin ekstraksion fotometrik tayininda perspektivli tizvi reaktivlar
kimi istifade olunur [1,2]. Teqdim olunan isda asetilaseton asasinda sintez
edilmis asash iizvi reagentin Gd(III) ile amals gatirdiyi kompleks birlasma fo-
tometrik metodla tadqiq edilmisdir.

Buna gors da, sintez edilmis 2,3,4, trihidroksi azobenzol spirtden 103 M
moahlul alinmis va suda hazirlanmisdir. Qadolinium msahlulundan istifads
etmakls, pH-dan asili olaraq kompleksamalagalmanin optimal saraiti
miiayyan edilmisdir.

Tacriibs asagidaki metodika lizra aparilir:

1 ml metal mahlulu {izorina 2 ml reaktiv mahlulu alave edib 25 ml-lik kol-
bada cizgiya gadar uygun pH-la durulasdirilir. Bu mahlullarin reaktiv fonunda
optiki sixliglari él¢iiliir.

Alinmis naticalars asasan Oyranilir ki, kompleksamalagalmanin optimal
pH-1 6-ya, optimal dalga uzunlugu iss 440 nm-a barabardir.

Kompleksamalagalmaya reaktivin qatiliginin tasiri dyrenilir. Buna gora
da, optimal saraitde metalin gatiligin1 sabit saxlamagqla, reaktivin dayisen
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qatiliglar1 gotiiriliir ve optimal pH-la cizgiys qadar durulasdirilaraq reaktiv
fonunda optiki sixliq 6l¢tlir.

Miiayyan edilmisdir ki, metalin biitovlitkde kompleks birlosmanin tarki-
bins ke¢masi liciin 3 ml 103 M reaktiv mahlulu tslab edilir. Eyni zamanda
kompleksamalagalmanin vaxtdan va temperaturdan asililigi miiayyan edilmis-
dir.

Toacriibe zaman1 miiayyan edilmisdir ki, 2 sutka miiddatinde kompleks
birlasmanin optiki sixliginin qiymati dayismir va 70°C-ya gadar davamlidir.

Mixtalif metodlar vasitosi ilo kompleks birlosmalarin tarkibindski me-
tal:ligand nisbati miiayyan edilmisdir. Bu zaman metal:ligand nisbatinin 1:3
oldugu gostarilmisdir.

Hamginin kompleksamalagalmada kompleks birlasmalarin har birinin
Ber qanununa tabegilik intervali 6yranilmisdir.

Aparilan tacriibaler naticesinda kenar ionlarin kompleksamalagalmoaya
tasiri malum olmus va gostarilmisdir.

Qeyd etmak lazimdir ki, bir ¢ox kecid metallar yiiksak qatiligda komp-
leksamalagalmaya tasir gostarmir.
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DOMIRIN(II) 5-(3-BROM-4-HIDROKSI-5-METOKSIBENZILIDEN)-
TIAZOLIDIN-2,4-DIONLA EKSTRAKSIYALI-SPEKTROFOTOMETRIK
TOYINI

Nails Verdizads, Karim Quliyev, Koniil dliyeva
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kerim.kuliev.69@mail.ru

Domir miithiim bioloji funksiyalar1 yerina yetiron mikroelement olub,
ganyaratma proseslarinds, hiiceyradaxili miibadils proseslarinda, oksidlasma-
reduksiya proseslarinin tanzimlanmasinda istirak edir vs insan iiciin essensial
mikroelementlardan hesab edilir. Ona gore da demirin(Il) effektiv ekstraksi-
yali-spektrofotometrik tayini metodikalarinin islanmasi vo miixtalif obyekt-
larda onlarin tayinina tatbiqi analitik kimyanin aktual masalalarindan biridir.

Hazirki is demirin(II) 5-(3-brom-4-hidroksi-5-metoksibenziliden)-tiazo-
lidin-2,4-dionla (L) kompleksamalagalma reaksiyasinin tadqiqina asaslanir.
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Ekstragent kimi xloroform istifads edildikda tarazliq siiratls yaranir va Fe(II)
ionlarinin ekstraksiya daracasi (R) 98.8-99.7 % olur. Optimal pH 4.5-5.7. pH
>6.8 oldugda damir ionlar1 hidroliza ugrayir ve onun kompleksamalagatiran
formasinin gatiliginin azalmasi naticasinds kompleksin pargalanmasi bas ve-
rir. Rangli kompleks kompleksamalagatiran reagentlari gqarisdirdigdan 8 dag.
sonra amala galir ve 48 saat arzindas optik sixlig1 dayismir.

Ligand 342 nm dalga uzunluguinda maksimum isiq udur. Damirin L ilo
kompleksinin xloroformda ekstrakti 530 nm dalga uzunlugunda maksimum
isiq udur. Kompleks amals galon zaman 188 nm batoxrom yerdayisma miisa-
hida olunur. € =2.36-104. Intensiv roangin amsala galmasi li¢lin reagentin 3-4
dafa artig1 talab olunur. Kompleksda damirin kompleksamalagatiran formasi
FeZ* ionu olub, kompleksamalagalma zamani har L molekulundan bir hidrogen
ionu ¢ixarir. Komponentlarin molyar nisbati nisbi ¢ixim, diiz xatt ve tarazligin
yerdayismasi metodlari il Fe:L=1:2 kimi miiayyen edilmisdir. Davamliliq sa-
bitinin tayini iliclin xatlorin kasismasi metodundan istifade edilmisdir.
lgB=12.45.

Fe(II)-Lbark halda alinmis, kimyavi va 1Q-spektroskopik analiz metod-
lar ile tadqiq edilmisdir. Tadqiqatlarin naticalari bu qanaate gatirir ki, ekst-
raksiya olunan kompleksda komponentlarin nisbati spektrofotometrik metod-
larla alinan naticslari tasdiq edir.

L-in 1Q-spektrindaki maksimumu 3385-3135 sm-! oblastindaki enli in-
tensiv udma zolagi itir. Bu onu gostarir ki, -NH qrupundaki H atomu koordina-
sion rabitanin amala galmasinda istirak edir.

veo ilo alagadar olan udma zolaginin maksimumu 1225-1205sm-!- da
yerlasir. 3020 sm-loblastinda udma zolag1 aromatik niivedaki vcy aid edils
bilair. L molekulunda vcsaid edilan tezlik 725 sm-1-da, vc.gr aid edilan tezlik isa
610 sm-! da yerlasir.

928-710 sm-! oblastindaki udma zolag1 C - H rabitasinin deformasiya
ragsing, 1640-1360 sm-! oblastindaki udma zolag1 ise benzol niivasinin valent
ragsina aid edils bilar.

Termogqravimetrik analizin naticalari kompleksin Iki marhalada termiki
parcalanmaga maruz qaldigini géstarmisdi. 90-115°C-da su ayrilir va kiitla
5.18 % itir. 520-590 °C-do L parc¢alanaraq ayrilmasi 47.55 % kiitle itkisina
sabab olur. Termolizin son mahsulu FeO olur.

Damirin(II) L ils tayinina kanar ionlarin va pardalayici maddalarin tasiri
Oyranilmisdir. Manecilik toraden ionlarin tasiri pardalayici maddalarin
komayi ila, pH-1 dayismakls va ekstraksiyanin tatbiqi ilo aradan qaldirilmisdir.
Daracsli grafik demirin(Il) 0.2-16 mkq/ml qatiliq intervalinda xattidir. Alinan
naticalar asasinda damirin tayini liciin taklif olunan ekstraksiyali-fotometrik
metodika miixtalif tobii obyektlordo vo sonaye materiallarinda onun tayinina
totbiq edilmisdir.
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Analitik praktikada mithiim promlemlarin halli magsadile lizvi rea-
gentlar genis tatbiq olunur. Hazir ki, isda d-kecid elementlarindan olan Cr(VI)
ionunun ekstraksiyali - spektrofometrik tayini iiciin o - hidrok-sitiofenollar
vo onlarin téromoalari totbiq edilmisdir. Bu moanada hidroksitiofenollarin
niimayandasi olan HHTF 2- hidrok - 5- xlortiofenol, 2-hidroksi -5-bromtiofe-
nol, 2-hidroksi -5-yodtiofenol Oyranilmisdir. Yeni islanilmis metodikalar
Cr(IIT) ionunun tabii va sanaye obyektards tayinina tatbiq edilmisdir. Malum-
dur ki, iizvi reagent molekulunda o-vaziyyatda funksional analitik qurupun ol-
masi daxili kompleks birlosmanin amals galmasini tamin edir. Bu manada mo-
lekulunda o-vaziyyatde OH va SH qruplart olan HHTF va onun
toramoalari va molekulunda alverisli mévqeda olan analitik rea-
gent kimi HHTF todqiq edilmisdir. Tacriibalarden aydin olmusdur ki, Cr(VI)
ionu reagentin 6zi ila Cr(IIl) reduksiya olunur. Ekstraksiyali-fotometrik ana-
lizde metal ionunu secici vo miqdaren ayirmagq iiciin miivafiq halledicinin
diizgiin se¢ilmasi asas sartdir. Cr(IIl) ionu HHTF ila qarsiliqli tesirds oldugda
geyri - polyar iizvi halledicilorda hall olmayan rangli kompleks amala gatirir.
JIB3-10II tipda ion miibadilali xromatoqrafiya metodu ilo bu komplekslarin
anion xarakterli oldugunu gostarir. Sistema hidrofob amin slava etdikda anion
kompleksi ion assosiat tipli miixtalifligandli kom-pleks saklinda ilizvi fazaya
kecir. Miixtslifligandli komplekslarin ekstraksiyasi iiciin karbohidrogenlarin
halogentéramalari daha yaxsi ekstragent hesab olunur. Miixtalifligandli komp-
lekslar miixtalif sinif aromatik karbohidrogenlar (benzol, toluol, karbon, 4-xlo-
rid etilasetat, dixloretan) karbohidrogenlarin halogentéramalari (xloroform,
dixloretan) ilo ekstraksiya etmak olar. On yaxs1 ekstragent kimi xloroform isti-
fads edildikds tarazliq siiratla yaranir va Cr(III) ionlarinin miixtalifligandli
kompleks saklinda ekstraksiya olunur maksimum ekstraksiyasi 98,6-99,0%
olmusdur. Xromun MLK-larin amsala galmasi vo miixtalifligandli komplekslar
turs muhitde amals galir vo ekstraksiyasi liclin su fazanin PH 0,2-7,3 olunur.
Cr(IIT) HHTF va hidrofob aminlarls amala ve ekstraksi-yasi PH 0.2-7.3, maksi-
mum amoala galmasi va ekstraksiyasi iiciin isa PH 2,2-5,3 olmusdur. Cr(III)
HHTF va hidrofob aminlarle amsala gatirdiyi miixtsalifligandli komplekslarin
xloroform ekstraktlar1 maksimum 437-528 nm dalga uzunlugunda, isiq udma
137-320 nm dalga uzunlugunda iss miixtalifligandli komplekslar amala galan
zaman batoxrom siirisma miisahide olunur. MLK-larin tarkibi tarazligin
yerdayismasi, Asmusun diiz xatt vo nisbi cixim metodlari ilo toyin edilmisdir,
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MLK -lar doymus karbohidrogenlarls isa ekstraksiya olunmur. Mixtalifli-
gandli komplekslor aciq havada gapali gabda uzun miiddat davamlidir. Onlari
dagitmaq iiciin reekstraksiya etmoak iiciin reekstragent kimi tursulardan,
goalavilar-dan, hidrogen peroksiddan, ammonyakin sulu mahlularindan isti-
fada edilmisdir. Cr(III) HHTF va hidrofob aminlarls amals gatirdiyi miixtalif-li-
gandl komplekslarin tayinina kanar ionlarin manecilik tasiri do 6yranilmisdir.
Qalavi, galavi-torpaq metallar1 NTE, SO4, CL, Rn artiq migdar1 MLK tayinina
tasir etmir. Fe, Hg, V, Ti, Pb, Cu, Nb ionlar1 Cr(IlI) - HHTF va hidrofob
aminlarls amsala gatirdiyi miixtslifligandli komplekslar saklinda tayinina tasir
edir. Kenar ionlarin manegiliyi PH-dayismak, pardalayicilarin kdmayi vo ekst-
raksiya totbiq etmokls aradan qaldirilmisdir. islonilmis yeni metodikalar
asasinda xrom mix-talif markali poladda, torpaqda, bikkilards, icmali va
grunt suallarinda tayin edilmisdir.
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Daskasan rayonu Covdar kendi orazisinden  gotiirilmiis torpaq
niimunalarinds agir metallar AAS metodu vasitasils tayin edilmisdir.

Torpaq nimunsalarinds hamginin galavi, galavi-torpaq metallari tayin edil-
misdir. Torpaq niimunalarinds (Si, Al, Ca, Mg, Na, K, Fe, Ti) makrokomponentlari
analiz etmak liciin silikat analizindan istifads edilmisdir. Torpaq niimunalarini
400-500? ? ?-do metaborat litiumla arit-dikden sonra fliiorid ve perxlorat tursu-
sunda hall edilmisdir. Mahlulda makroelementlardan basqa Cd, Co, Cr, Mn, Ni ele-
mentlari da tayin edilmisdir. Torpaq niimunslarini hall etmak ti¢iin bir sira tursu-
larin qarisigindan istifads edilir. HNO3+H202; HNO3+ HClO4; HNO3+ HCI.

Analizin gedisi: 0,5 q torpaq niimunasi 3ml su ils isladilir, Gizarina 10 ml
HNOj3 (qat1) alava edarak mahlul 1 saat arzinde 100??? -ya qadar qizdirilir.
Mahlul soyuduqdan sonra tizarine 3ml 30 %-li H:0; alava edilir ve qarisiq
qizdirilir, mahlul stiziildiikden sonra hacmi 100 ml olan 6l¢li kolbasina keci-
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rilarak cizgiya qadar distilla suyu ila durulasdirilmisdir. Alinmis mahlulda Cu,
Zn, Cd, Pb, Cr, Mn, Ni, Co 6z dalga uzunluglarina uygun olaraq asetilen hava
alovunda tayin olunmusdur. Analizin naticalari cadval 1-ds verilmisdir.

Cadval 1. Torpaq niimunalarinda galavi, galavi-torpaq ve agir metallarin miqdari

Kalium (K20) mq/kq 268 | Kq\ha
Kailsium, Ca mq/kq 1563 | Ppm
Magnezium, Mq, mq/kq | 3.1 Ppm
Natrium, Na, mq/kq 221 Ppm
Damir, Fe, mq/kq 3.9 Ppm
Mis, Cu mq/kq 1.4 Ppm
Sink, Zn, mq/kq 1.2 ppm
Manqgan, Mn, mq/kq 0.7 ppm
Alminium,Al, mq/kq 2.4 ppm
Silisium,Si, mq/kq 59 ppm
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METANIN METANOLA OKSiDLOSM3Si PROSESINDO
ISTIFADO OLUNAN BIOMIMETIK KATALIiZATORLARIN
MONOOKSIGENAZ AKTIVLIYININ T9DQIQIi
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Metanin birkarbonlu oksigenli birlasmalaras, xlisusils, birbasa metanola
natamam oksidlasmasi prosesinin yliksak ¢ixim va selektivliklo hayata keci-
rilmasi lizvi sintezin qarsisinda duran miihiim massalalarden biridir. Bu
masalonin halli magsadilo bir sira selektiv oksidlasdirici katalizatorlarin ya-
radilmasi istigamatinda sonsuz sayda tadqiqatlarin aparilmasina baxmayarag,

198


mailto:gulshannahmatova87@gmail.com

bu katalizatorlarin aksariyyatinin senayeds tatbiqi he¢ do miimkiin ol-
mamisdir. Metanolun bu giin da asas sanaye istehsal metodu metanin mole-
kulyar oksigenla sintez qazina (CO+Hz) oksidlasmasi prosesina asaslanir.

Metanin molekulyar oksigenla birbasa metanola va ya digar oksigenli
birlasmaya oksidlasmasi prosesinin idara olunmasi ¢atinliklar téradir. Bela ki,
proses asagl temperaturda aparilmalidir. Bu temperaturda iss ham metanin,
ham da O2-nin aktivlasmasi yavas gedir, temperaturun yiiksaldilmasi isa se-
lektivliyin azalmasina sabab olur.

Katalizator kimi oksigenaza fermentlarinin an genis yayilmis
niimayandasi olan sitoxrom P-450 fermentinin modeli olaraq miixtalif
dasiyici lizarina immobilize olunmus demirporfirin tarkibli hem komplek-
sindan ibarat bioimitatorlardan istifads olunmusdur. [1].

Bu isds qarsiya qoyulan magsad metanin hidrogen peroksidla metanola
oksidlosmasi prosesi li¢clin temperatur va oksidlasdiriciye gars1 davaml bio-
mimetik katalizatorun islanib hazirlanmasidir. Bu maqgsadle heminin modifi-
kasiya olunmus toremalarindan istifads edarak bir ne¢ca biomimetik kataliza-
tor sintez olunmusdur: TPhPFe(lll)/Al.03, TPhPFe(lll)/NaX, demirpentafl-
tortetrafenilporfirin/Al,03 ve demirpentafliiortetrafenilporfirin /NaX.

Sintez olunmus bu katalizatorlar tizarinds metanin hidrogen peroksidla
oksidlasmasi reaksiyasinin tadqiqi miixtslif saraitda: genis temperatur inter-
valinda, H:0:-in miixtalif gatihiginda, ilkin maddalerin miixtalif verilma
stratlorinde aparmaqla metanolun metana goére c¢iximi va selektivliyinin
ylksaldilmasi istigamatinda aparilmisdir. Tadqgiqatlarin naticalari gostarmis-
dir ki, Al;03 lizerinda fliiorlasdirilmis demirtetrafenilporfirin kompleksli bio-
mimetik katalizator daha ytliksak aktivliya ve eyni zamanda yiiksak davamlili-
ga malikdir.

%
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30 4 —+—CH30H
——CH20
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——COo2
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Soakil . Tetrakis Fe(Ill)/Al,0O3 biomimetik katalizatoru tizarinde CHs-nin
H;0; il oksidlasmasi reaksiyasinda alinan msahsullarin temperaturdan asil
ciximi. VCH4 =0.514 1/saat, CH20,=30%, VH20,=1.25ml/saat

Alinmis maddalorin analizi LXM-80 ve miiasir AGILENT 7820A
xromatoqraflarinda, hamcinin 1Q spektroskopiya iisulu ile aparilmisdir.

Tacriibalarin naticalari asasinda deya bilarik ki, asagi temperatur
soraitinda formaldehidin ¢iximu iistiinliik toskil etmisdir.150°C-do CH20 ¢iximi
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12.95%, selektivliyi 58.8%, 200°C-da metanolun ¢iximi 13.1%, selektivliyi
42.25%, 250°C-do iso metanolun c¢iximi 18.2%, selektivliyi 56%, CH20-in
¢iximi isa 6.6%-o enmisdir.
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MAYE KRISTALLAR V9 GUMUS NANOZORROCIKLIR
9SASINDAKI KOMPOZITIN REOLOJi XASSOLORI
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Lamiya Vakilzadas, Aysun Maharromova
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Miasir dovrda elektron texnologiyasinin siiratli inkisafi xiisusi fiziki-
kimyavi xassalara malik olan yeni maye kristal kompozitlarin islanib hazirlan-
masini va onlarin tatbiq texnologiyasinin intensiv inkisafina olan talabati ¢ox
zaruri edir.

Maye kristallarin maraqli xassalari ondan ibaratdir ki, onlar dayisan qu-
rulusa malikdir va ¢ox Kkigik tasir naticasinda onlarin qurulusu dayiss bilir. Bu
isa 6z novbasinda hamin maddanin makroskopik xassalarinin ds dayismasina
zamin yaradir.

Belolikla, maye Kristallar asan idara olunan xassalara malik materiallar
olduglari liglin genis tatbiq olunurlar [1]. Ona gors do hazirda maye kristallar
asasinda yeni kompozitlarin islanib hazirlanmasi va onlarin tatbigi baximdan
istismar parametrlarinin optimallagdirilmasi ti¢iin onlarin genis taedqiq olun-
masi fizikanin, kimyanin va biologiyanin an maraql sahalarindan biri hesab
olunur.

Eyni zamanda maye kristallar iqtisadi cehatdan samarali, kicik 6l¢iili va
daha miinasib kompakt cihazlar yaratmagq li¢iin ¢ox alverisli ve avazolunmaz
obyektlordir.

Qeyd etmak lazimdir ki, hazirda maye kristallara miixtslif alavalar daxil
etmakla onlarin asasinda yeni kompozitlarin ve kompozisiyalarin alinmasi ve
onlarin fiziki-kimyovi xassalorinin 6yranilmasi ham elmi vo hom do praktiki
cohatdan ¢ox aktual istigamatlardan biridir [2].

Bu isds, biz tadqiqat obyekti olaraq, nematik naye kristallar olan 4-Me-
toksibenziliden-4-Butilanilin (MBBA) va onun homoloqu olan 4-Etoksibenzili-
den-4-Butilanilin (EBBA) gotiirmiisiik. MBBA ve EBBA asasinda miixtalif kiitla
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faizi nisbatlarinda otaq temperaturunu da shats etmakls genis temperatur in-
tervalinda nematik fazaya (N) malik olan evtektik garisiglar hazirlanmis, on-
larin faza kecidlarinin temperaturlar1 toyin edilmis ve sonraki tadqiqatlar
liclin genis temperatur intervalinda mezofazaya malik optimal kompozisiyala
r secilmisdir.

Polyarizasiyali mikroskopiya metodu ila tayin edilmisdir ki, MBBA va
EBBA-nin 1:1 mol nisbatinde gotiriilmiis kompozisiyasinin amala gatirdiyi
nematik maye kristalin arima néqtasi -10 °C, isiglanma néqtasi ise +60 0C tem-
peratura malik olurlar.

MBBA vo EBBA-nin 1:1 mol nisbatinda goétiiriilarak hazirlanmis kompo-
zisiyasinin ozliiliyli ve digar fiziki-kimyavi parametrlari dlciilarak tayin edil-
mis va alinan naticalarin fiziki-kimysavi néqteyi-nazardan miivafiq izahi veril-
misdir.

Nematik maye kristallarda miixtalif maddalarin kicik bark hissaciklari-
nin diperslasdirilmasile miixtalif shamiyyatli funksional xiisusiyyatlars malik
nanokompozitlarin alinmasinin aktualligini va onlarin tatbiq perspektivlari [2-
3] nazara alinmagqla hazirladigimiz nematik kompozisiyayada giimiisiin na-
nozarraciklarini (d=80-100nm) dispersllagdirmakla miixtslif konsentrasiyali
(Cag = 0.2; 0.5; 1.0; 1.5) kompozitlar islonib hazirlanmis va onlarin reloji para-
metrlari 6yranilmis, maraql elmi naticalar alinmis va tahlil edilmisdir.
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STUDY OF THE ACTIVITY OF ZEOLITE CATALYSTS INCLUDED BY THE
ION-EXCHANGE METHOD IN THE PROCESS OF PROPANOL CONVERSION
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The oxidative conversion of C;-Cs-saturated diatomic alcohols was cho-
sen as the subject of study in the dissertation work using synthetic NaX zeolite
modified with La, Pd, metals.

The subject of the research is to determine the oxidizing-reducing prop-
erties of those metal zeolite catalysts and the ways of their optimal modifica-
tion based on the research conclusions of the conversion processes of propa-
nol, which are representatives of C,-Cs-saturated diatomic alcohols, in the
presence of NaX zeolite catalysts modified with La, Pd, metals.

NaX catalyst. A comparison of the relevant studies shows that the con-
version of n-propanol on NaX is significantly reduced compared to ethanol
under the same conditions. Thus, while theconversion of ethanol at the tem-
perature of 723 K is 53.4%, this indicator is 36.0% for propanol.

Besides, unlike ethanol, intermolecular dehydration of propanol-1, on
NaX is almost not observed. Acquisition of carbonyl compounds is observed in
the temperature range of 473-573 K, and their maximum yield is 3.4% at 473 K
temperature. The practical absence of carbonyl compounds after the tempera-
ture of 623 K is explained by the fact that they are completely oxidized at high
temperatures and turn into carbon dioxide. With the increase in temperature, the
output of carbon dioxide and propylene increases and is 19.2 and 16.8%, respec-
tively, at the temperature of 723 K.

NaHX catalyst.Compared to the NaX catalyst, the conversion of propanol
under similar conditions on NaHX is significantly increased and is 74.2% at
723 K. The maximum yield of propylene is observed at this temperature -
35.6%. the yield of carbon dioxide, the product of complete oxidation, in-
creases with increasing temperature and is already 36.8% at 723K

NaLaX-containing catalysts. The common feature for all three compositions
(La - 1.0; 5.0 and 10.0%) is that NaLaX zeolite has a relatively weak oxidizing
property, so the oxidation of intermediate products (propylene and carbonyl
compounds) to carbon dioxide is slow. In contrast to ethanol conversion reaction,
in the process of propanol conversion, the most yield of reaction products belongs
to propylene, which is an intramolecular dehydration product (44.5%). The out-
put of carbon dioxide, which is a complete oxidation product, is only 8.8%.

NaPdX-containing catalysts. Unlike other studied catalysts, the conversion
of alcohol on Pd-containing catalysts starts at lower temperatures. Thus, at a tem-
perature of 423 K, 8.4% propylene is obtained on NaPdX (1.0% Pd).
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The maximum yield of this alkene corresponds to the temperature of 473 K
and it is equal to 41.5%. In the subsequent increment in temperature, the yield of
propylene decreases sharply, which can be explained by its complete oxidation.

Temperature dependence of carbon dioxide output during the conversion
of propanol on catalysts with different compositions. As it is observed in the
graph, the release of carbon dioxide increases with increasing temperature over
all catalysts. Summarizing the conducted studies, it can be noted that in the
process of ethanol and propanol oxidation, the selectivity of the studied cata-
lyst forms with respect to carbon dioxide growth in the following order:Na-
LaX< NaX< NaHX< NaPdX

Thus, according to the conducted studies, it can be stated that the NaPdX
(1.0%Pd) sample containing Pd at the nanoparticle level shows the highest
activity in the process of complete oxidation of saturated monoatomic alcohols
with a small molecular mass.
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MOJIYYEHUE U CBOMCTBA CTEKJI B CUCTEME Ar.Ses-Er;Se;

Maromen Mamenos, Teiimyp Uabscisl,

PeHna A66acoBa, 'oHesb FaxpamaHoOBa

BakuHckuil 'ocydapcmeeHHblll YHUBepcumem
maqomed.mamedov.0908@gmail.com

B HacTos1lee BpeMA B 3JIeKTPOHHOW NMPOMBILIJIEHHOCTH XaJbKOTE€HU/-
Hble CTeKJIO0Opa3Hble MaTepUaJsibl MPEACTABASAIT 60JbIION UHTepec 6Jaro-
Jlapsi CBOMM HCKJIIOUUTEJbHBIM CTPYKTYPHBIM U GU3HUYECKUM CBOMCTBaM [1-
3]. CiaBbI pa3pesa CUHTe3UpOoBaJu U3 auraTtyp AszSes u Er;Ses.
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WMHorpga ux 3jeMeHTOB MbllbsK B-5 Se-mapku B-4 u Er mapku A-1.
CuHTe3 cmiaBa pa3pe3a npoBoguu npu 900-1000 rpaaycoB KeJIbBUH OXJia-
»KJeHUe CIIJIaBOB BeJIU B 2 CTaJUH C BBICOKUX TeMnepaTyp A0 950 KesbBUH CO
ckopocThio 100 rpagycoB B 4ac 3aTeM [0 KOMHAaTHOW TeMIlepaTyphbl CO CKO-
poctbio 300 rpagycoB B yac. CruiaBel cofepxkawue 1-20 mosab % ErzSes 3aka-
JIUBAJIM Ha Bo3Ayxe. Pe3yabTaThl UcClef0BaHUs NIOKA3aJu YTO B CUCTEME B
obJsiactu koHUeHTpauuu 0-15 mMosb % Er,Ses o6pa3syercs crek/a. Hekotopeie
KOHI[eHTPaLlMOHHbIe CBOMCTBA NpUBeJEeHbI B Tabuiule 1.

Ta6sinua 1. CoctaBbl U TepMuueckue 3¢ PeKThl , moaydyeHHble npu JTA cria-
BOB cUcTeMbl As;S e3 -Er;Ses

Cocras, MoJIb Tepmuueckue apdexTs], K
AszSes Er2Ses Tg Tk Tna
100 0 450 650
99 1 455 480 645
97 3 465 495 640
95 5 480 510 615
93 7 490 520 610
90 10 500 550 590

Kak BUHO U3 TAGIMIbI MAKPOCKOTIMYECKHE CBOWCTBA YBEJUYHUBAIOTCS
MOBBIIIEHHE 3HAYEHUH MaKpOCKONHWYECKUX CBOMCTB yKa3blBaeT Ha 06pa3o-
BaHHE HOBBIX CTPYKTYPHBIX €JUHUI] MOMUMO Ar;Ses;; B cTekjax. [losyyeH-
Hble CTeKJIa PaCTBOPSAIOTCS B a30THOM KUCJIOTE U B LijeJI0Yax.
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GOTIRDIYi KOMPLEKS BIRLOSMONIN FOTOMETRIK TOTQIQi
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ddabiyyatdan molumdur ki, samariumun fotometrik toyini T{i¢lin
torkibinds N, O olan iizvi reaktivlerden genis istifade olunur. [1.2] Bu
magqsadla piroqallol asasinda sintez edilmis iizvi reaktivin samarium ila amala
gotirdiyi kompleks birlasma tadqiq edilmisdir. Istifade olunan iizvi reaktiv
adabiyyatda malum olan metodika iizra piroqallol ssasinda sintez edilmisdir.
Sintez edilmis 2,2',3,4-tetra-oksi-3’,5-disulfoazohekzol reaktivinin formulu
asagidaki kimidir:

OH OH OH SO;H

OH ‘@' N=N (TSSAB)

SO:H

Tacriibani aparmagq li¢iin reaktivin ve metalin 10-3 M suda mahlulundan
istifada edilmisdir.

Kompleks amalagalma reaksiyasini oyrenmak Ugiin 25 ml-lik 6l¢i
kolbasina 1 ml metal va iizarina 1 ml reaktiv mahlulu slava edib uygun pH-
larla durulasdirilir. Daha sonra reaktiv fonunda kompleks amalagalmanin pH-
dan asililig1 6yrenilmisdir.

Tacriibadan alinan naticalarse asasan miayyan edilmisdir ki, kompleks
amoalagalmanin optimal saraiti pH-4, optimal dalga uzunlugu isa 490 nm-dir.

Reaktivin qatiliginin kompleks amalagalmays tasiri oyrenilmisdir.
Bunun ii¢clin metalin qatihgini sabit saxlamagqla, reaktivin qatiligin1 3 ml-a
gadar artirtb optimal pH-la durulasdirmaq lazimdir. Optimal dalga
uzunlugunda optiki sixliq 6l¢iiliir.

Malum olmusdur ki, metalin biitévliikde kompleksin tarkibina ke¢gmak
tictin 2x10-3 M reaktiv mahlulu talab olunur.

Astaxov metodu vasitasi ile kompleksin amalagalma reaksiyasinda
protonlarin say1 miiayyan edilmisdir. Reaksiya naticasinda 2 proton ayrildigi
miisyyan olunmusdur.

Miixtalif fiziki-kimyavi metodlar ( Starik-Barbanel, izomolyar seriyalar )
vasitasi ile kompleks birlasmanin tarkibindaki komponentlar nisbati
oyranilmisdir. Bu komponentlarin nisbati 1:2 -3 gotiirilmiisdiir.

Kompleksin amalagalmanin temperaturdan va vaxtdan asililiginin
oyranilmasi naticasinda miiayyan edilmisdir ki, 88°C-ds va 2 sutka saxladiqda
optiki sixligin qiymati dayismir.

205


mailto:arzumemmedli99m@gmail.com

Miixtalif kanar ionlarin va pardalayicilorin kompleks amalagalmaya
tasiri arasdirilmisdir. Bir ¢cox galavi, galavi torpaq vo kecid metallar1 kompleks
amoalagalmaya mane olmur.

Samariumun tayini lciin islanmis fotometrik metodika adabiyyatda
moalum olan metodikalarla miiqayise edilmisdir. Islonmis metodikani
samariumun miirakkab obyektlards tayini liglin totbiq etmak olar.
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MOSAMBOLI SILISITUMUN KiCIK BORK HiSSOCIKLORININ NEMATIK
MAYE KRISTALLARIN ELEKTROOPTIK XUSUSIYYOTLORINO TOSIRi
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Baki Dévlat Universiteti
gazanfar.bayramov@gmail.com

Miasir dovrda elm va texnikanin demak olar ki, biitiin sahalarinds maye
kristallar asasinda hazirlanmis indikator, monitor va displeylardan genis isti-
fads olunur.

Maye kristallar mayelara xas olan bir sira reoloji xassalara malik olmag-
la yanasi, eyni zamanda kristallara xas olan optik, maqnit, elektrik ve digar
xassalarin anizotropiyasina da malik olurlar. Bu iki miixtalif halin tekrarolun-
maz vohdadi sayasinda yaranan maye kristallar elm va texnikanin o ciimladan
elektronikanin bir ¢ox problemlarinin yeni halli yollarint miimkiin edir [3].

Nematik maye Kkristallarin mithiim xassalarindoan biri onlarin dielektrik
niifuzlulugunun anizotropiyasina malik olmalaridir. Nematiklarin dielektrik
xassalarinin dyranilmasi onlarin ssasinda islayan cihazlarin istismar para-
metrlarinin daha da yaxsilasdirilmasina imkan verir. Ona géra da tacriibi ola-
raq dielektrik nifiizlugunun anizotropiyasin (A€) giymatinin temperaturdan
asililginin, elektrik sahasinin tezliyindan asililiginin va s.-nin dyranilmasi elmi
baximdan aktualdir va praktiki shamiyyat kasb edir [1].

Hazirda, maye kristallar asasinda islayan aksariyyat elektrooptiki qur-
gular maye kristallarda miimkiin olan sahs effektlarina asaslanir ki, burada da
asas lstlinlik yiiksak dielektrik niifuzlugu anizotropiyasina malik olan
birlasmalara verilir [1-2].
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Nematik maye kristallarda dielektrik niifuzlugu iki qiymatls xarakteriza
olunur: €,,va €. Burada €, - dielektrik niifuzlugunun molekulun uzun oxu bo-
yunca (direktora paralel olaraq) 6l¢tilmiis qiymeatidir. €, - dielektrik nifuzlu-
gunun molekulun uzun oxuna kéndslan istigamatda (direktora perpendikul-
yar olaraq) o6lciilmiis qiymatini xarakteriza edir. Bu zaman: AE = €/, - €, farqi
dielektrik niifuzlugunun anizotropiyasi adlanir. Dielektrik niifuzlugunun tayin
edilmasi maqgsadi ilo avvalcadan kalibrlonmis miistovi saffaf kondensatorun
bos halda tutumu d6lciliir. Sonra isa €, va €&, Oolciilir. Bunun {g¢lin
nimunalorde mivafiq oriyentasiyalar1 almaq c¢ox vacibdir. Nematiklorda
miivafiq bircinsli orientasiyalarin alinmasinin iimumi gabul edilmis metod-
larindan asasan maqnit sahasinda orientasiya edilmasidir. Alinmis
niimunalarda dielektik niifuzlugunun 6l¢iilmasi liglin P-5010 markali dayisan
corayan korpiisiiniin kémayi ile aparilmisdir. Bu zaman elektrik sahesinin tez-
liyi f = 1kHs olmusdur.

Eksperimental olaraq dielektrik niifuzlugunun komponentlarin (€, vo
€,) tayin edilmasi MK niimunasinin "planar” ve "homoetrop"” teksturalarda
onlarin elektrik tutumunun (C) dl¢iilmasina asaslanir. Bels ki, C = €,€s/d oldu-

gundan €= d/€(S-C. Burada, € =1/ 4nR = 8,85'10-12; d - niimunanin qalinhgy;

S - niimunanin effektiv sahasidir. Asagidaki ifadslardan istifade etmakla
niimunanin tacribi olcilmiis elektrik tutumlarinin (C;; ve C.) qiymatina
asason dielektrik niifuzlugunun komponentlarini daqiq hesablamaq olur:

€,=d'C/;/€0S; €L =d'CL/E0S.
Maye kristallarda aparilan dielektrik relaksasiyanin tadqiqatlar1 gostarir

ki, miilahizalar hamginin anizotrop miihitlar ti¢iin da qiivveda qalir. Lakin ne-
matiklarda biz li¢ nov firlanan harakati miisahida edirik.
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Cu-LIQAND KOMPLEKSININ SINTEZI VO
ANTIOKSIDANT FOALLIGININ TODQIQi

Fidan Rohimova?, ibadulla Mahmudov?,
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Baki Dévlat Universiteti?
akademik 9.Quliyev adina Asqarlar Kimyast Institutu?
Baki Miihandislik Universiteti’
fidanrhimova24@gmail.com

Bu tadqiqat isi pirazol asasinda Cu-ligand kompleksinin sintezi, onun
antioksidant faalliginin 6yranilmasindan bahs olunur.

Pirazol téramsalarinda qonsu azot atomlarinin olmasi onlarin birdan ¢ox
metal atomlarn ile kimyavi slage yaratmasina sabab olur. Bu birlagsmalarin
Ozlineamaxsus fiziki va kimyavi xassalar gdstarmasi onlarin qurulusu ila
baghdir. Pirazol téramslarinin bir ¢oxu bir-birina yaxin metal atomlarindan
toskil olunmus homometallik vo heterometallik komplekslardir [1]. Bununla
yanasl olaraq ¢oxniivali komplekslar pirazol va pirazolatlar genis yayilmisdir
[2]. Bu moagqsadla tarafimizden pirazol asasinda Cu-ligand kompleks
alinmisdir. Bu magsadle (E)-1-(amino(1H-pirazol-1-il)metilen)quanidinium
xlorid hidroxloride metanol miihitinde CuCl;-2H;0-la tesir etmaklo 80%
ciximla Cu-ligand kompleksi sintez olunmusdur (Sxem):

® © NH NH,
NH,  NHCI
7
)\ *HCl MeOH HN™ NPT NN
J N N N \ /e
/ cucl, _Cu—
o SIAN
c Ci

Sxem. Cu-ligand kompleksinin sintezi.

Allnan son moahsul tokrar Kristsallasma metodu ila tomizlenmis,
qurulusu rentgen analiz isulu ils tasdiq edilmisdir (Sakil).

o
- wciz
Sakil. Cu-ligand kompleksinin rentgen qurulusu
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Alinan birlasma metanol, etanol ve DMF-da hall olunan yasil rangli kris-
tal birlagsmadir. Bu birlosmalorin boazi niimayandlari ilk dofe antioksidant
asqar kimi model reaksiyalarla 6yranilmisdir. Tedqiqatin naticalarina gors, bu
birlasmalar karbohidrogenlarin oksidlasmasine qgarsi yiiksek tasirli mad-
dalardir. Maddalarin tarkibinds metal atomu ve bir-birila alagali bir ne¢a
funksional qrupun olmasi va bu qruplarin molekuldaxili sinergizimi hesabina
homin yeni birlosmalorin daha tosirli antioksidant olmasinin elmi
asaslandirilmasi tasdiqlenmisdir.
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SYNTHESIS OF MALEIC ANHYDRIDE-NONENE-1/GRAPHENE
NANOSTRUCTURE VIA IN SITU INTERCALATION POLYMERIZATION
METHOD

Sabina Jamilova, Elvin Malikov
Baku State University

xabibovasabina277@gmail.com

Being a single sheet of graphite composed of sp2-hybridized carbons,
graphene has received significant attention in the scientific community. Due to
its above-mentioned structure, graphene shows extraordinary thermal, me-
chanical, electrical, and optical properties. Polymer nanocomposites contain-
ing graphene have attracted interest in materials science. Among several
modern synthesis methods of graphene and graphene-based polymer nano-
composites, the exfoliation of graphite intercalated compounds seems to be a
very prospective and productive one. In situ intercalation polymerization us-
ing organic monomers made it possible to prepare the Polymer/Graphene
type nanocomposite in a one-step process [1,2].

This work reports the in situ synthesis of the Maleic anhydride-nonene-
1/Graphene nanocomposite through intercalation polymerization method
using the maleic anhydride, nonene-1, and graphite.

Firstly, 0.2 mol maleic anhydride, 0.2 mol nonene-1, and 2 g of graphite
were thoroughly dissolved in butyl acetate ester at room temperature, in a
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beaker. The mixture was processed in an ultrasonic device at a frequency of
35 kHz for 15 minutes. Then the mixture was transferred to a 100 ml three-
necked flask and the flask was connected to the system equipped with a reflux
condenser. The mixture was kept in the flask for 48 hours with constant slow
stirring. At the end of this period, the stirrer and the water bath heater were
turned on, and the water flow of the reflux condenser was started. The tem-
perature was raised to 90°C and stirred at this temperature for 30 minutes.
Then, a solution of 0.2 g of AIBN in 5 ml of butyl acetate ester was added to the
mixture and it was stirred at a constant temperature of 90°C for an additional
4 hours. Finally, the mixture was cooled and precipitated by adding ethyl alco-
hol, filtered, washed with distilled water, and dried in a petri dish. Then the
obtained MAN/Graphene nanocomposite was investigated by different inves-
tigation techniques.

References

1. Guo Yifan, Fuxi Peng, Huagao Wang, Fei Huang, Fanbin Meng, David Hui, and
Zuowan Zhou. (2018). Intercalation Polymerization Approach for Preparing
Graphene/Polymer Composites. Polymers 10(1): 61-88.

2. Novoselov K.S., Geim A.K., Morozov S.V,, Jiang D., Zhang Y., Dubonos S.V., Grigorieva
L.V, Firsov A.A. (2004). Electric Field Effect in Atomically Thin Carbon Films.
Science 306: 666-669.

ASETILASETON 9SASLI AZOBIiRLOSMONIN SINTEZi VO DOMIR (III)
iL® KOMPLEKS BiRLOSMOSININ FOTOMETRIK TODQIiQi

Nuru Mustafali, Xalil Nagiyev
Baki Dovlat Universiteti
nurumustafali@gmail.com

Yeni 1izvi reaktivlerin sintezi, onlarin metallarla amsala gatirdiyi
kompleks birlasmalarin tadqgiqi hamisa aktual masaladir. Bu iizvi reaktivler
metallarin fotometrik tayininds do genis istifada olunurlar. Taqdim olunan
isdo asetilaseton asasinda yeni lizvi reaktiv - 3-[[4-(4-aminofenil)fenil]diazen-
1-il]pentan-2,4-dion sintez edilmis, miixtalif metodlarla bu iizvi reaktivin
qurulusu miiayyan edilmisdir.
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Reaktivin pH-dan asili olaraq isiq udma spektrlori c¢ixarilmis vo
paylanma diagramlart qurulmusdur. Potensiometrik titrloma metodu ile bu
reagentin dissosiasiya sabitlari tayin edilmisdir. Fotometrik metodla demirin
(Fe3*) bu reagentlo amala goatirdiyi kompleks birlasma 0Oyranilmis va
miiayyan edilmisdir ki, kompleksin optimal amala galma saraiti pH=5, optimal
dalga uzunlugu ise A=380 nm-dir.

Kompleks ambala golmanin vaxtdan asililigl dyrenilmisdir. Tedqiqatin
naticalarine asasan kompleks birlasmanin optiki sixlig1 bir giin arzinda
dayismir va 80 °C-ys gadar qizdirildigda kompleks birlosmanin pargalanmasi
miisahida olunmur. Reagentin qatiliginin kompleks amale gelmaye tasiri
arasdirilmigdir. Miiayyan edilmisdir ki, 1 ml 10-3 M Fe3+ ionunun kompleksin
tarkibina kecmasi liclin 1 ml 10-3 M reagent mahlulu talab olunur. Kompleks
birlasmanin tarkibindaki komponentlarin nisbati miixtalif metodlar vasitasilo
Oyranilmisdir. Cixan naticalar gostarmisdir ki, kompleksin tarkibindaki Fe:R
nisbati 1:1-dir. Kompleks birlasmanin Ber ganununa tabecilik intervalinin
1.12-22.4 mkq/ml oldugu hesablanmigdir. Molyar udma amsali e=15000-a
barabardir. Kanar ionlarin ve pardalayicilarin kompleks amals galmaya tasiri
arasdirilmisdir va alinan naticalars asasan Ni, Co, Cr, Mo, W va s. metal ion-
larinin kompleks amala galmaya mane olmadig1 miiayyan edilmisdir.
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DIMEDON 9SASLI AZOBIRLOSMONIN SINTEZI V3 MIS (II)
IL9 KOMPLEKS BiRLOSMOSININ FOTOMETRIK T9DQIiQi
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fatimayaschar@gmail.com

Metal ionlarinin fotometrik toyini Ug¢lin mixtalif asash azo-
birlosmalardan genis istifada olunur. Teqdim olunan isds dimedon asasinda
yeni izvi reaktiv - 2-[(1,5-dimetil-3-okso-2-fenil-2,3-dihidro-1H-pirazol-4-
il)diazen-1-il]-5,5-dimetiltsikloheksan-1,3-dion  sintez edilmis, miixtalif
metodlarla onun qurulusu dyronilmisdir.
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Reaktivin pH-dan asili olarag A=317-780 nm dalga uzunlugu
intervalinda udma spektrlori c¢ixarilmis va paylanma diagqramlar:
qurulmusdur. Miiayyan edilmisdir ki, reaktivin maksimum isiq udmasi A=460
nm dalga uzunlugunda miisahida olunur. Fotometrik metodla misin (Cu2+) bu
reagentls amala gatirdiyi kompleks birlosma tedqiq edilmisdir. Kompleksin
optimal amals galma saraiti pH=7, maksimum dalga uzunlugu ise A=380 nm-
dir. Potensiometrik titrloma metodu ilo reagentin dissosiasiya sabitlari tayin
edilmisdir.

Kompleks amala galmanin vaxtdan asililigl dyranilmisdir. Tadqiqatin
naticalorine asasan kompleks birlosmonin optiki sixlig1 bir giin arzinds
dayismir va 80 °C-ya gadar qizdirildigda kompleks birlasmanin parcalanmasi
miisahide olunmur. Reagentin gatilifinin kompleks amala galmaya tasiri
arasdirilmisdir. Miiayyan edilmisdir ki, 1 ml 10-3 M Cu?* ionunun kompleksin
torkibine ke¢masi ticiin 1 ml 10-3 M reagent mahlulu tslab olunur. Miixtalif
fiziki-kimyavi metodlarla kompleks birlasmanin tarkibindaki komponentlarin
nisbati 0yranilmis va cixan naticalara asasan gostarilmisdir ki, kompleksin
torkibindaki Cu:R nisbati 1:1-dir. Misin tayini zamani Ber qanununa tabecilik
onun 0.26-2.56 mkq/ml qatilig1 intervalinda 6danilir. Molyar udma amsal
€=10000-2 barabardir. Kanar ionlarin va pardslayicilarin kompleks amsala
galmaya tasiri arasdirilmigdir.
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MUXTOLIF LIQANDLI MiS KOMPLEKSLORI, ONLARIN QURULUSUNUN EPR
VO IDS SPEKTROSKOPIYA USULLARI iL9 OYRONILMOSI

Aysel Rohimova, Samina Sultanova, Yasin Cafarov
Baki Dévlat Universiteti
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Son zamanlar metal-lizvi birlasmalarin sintezi ve onlarin strukturlarinin
tasdiglonmasi, eyni zamanda miixtsalif funksional xassalarin Oyranilmasi ak-
tualdir [1]. Bu birlasmalar genis tatbiq sahalarina malikdirlar [2]. Bela ki,
miixtalif derman preparatlarinin tarkibina daxil olmas: (iirak ve gan-damar
sistemi, iltihabaleyhina, antixar¢ang, antimikrob) bu birlasmalarin sintezinin
genislonmasine sabab olmusdur [3]. Deyilonlori nazera alaraq azometin
torkibli mis komplekslarinin sintezi, quruluslarinin tasdiq etmakla yanasi
onlarin miixtalif funksional xassalarini 6yranilmisdir [4,5].

Ligandlar aromatik aldehidlar ve aminlarin kondenslasmasi naticasinda,
azometin fragmentinin yaranmasi ilo alinmisdir. Metal komplekslar isa
miivafiq azometin birlosmalara mis-asetatla tasir etmakla alinir. ilkin olaraq
alinmis birlosmalerin qurulusunu tasdiglomak Tti¢iin 1Q, NMR, UB spektral
analiz sullarindan istifade edilmisdir. Lakin bu tsullar kompleks
birlagsmalarin foza geometriyasinin miiayyanlasdirilmasinda ¢atinliklar
yaradir. Bu baximdan biz EPR V3 IDS spektral iisullarindan istifads etmakloa
birlasmalarin faza qurulusu miiayyanlasdirilmisdir. EPR spektrlori EMX
Bruker Germany cihazinda ol¢lilmisdiir. Hissaciklorin Olgiisii va yayilma
dinamikas! Isigin Dinamiki Sepilma metodu ila (IDS) LB-550 analayzer Hori-
ba cihazinda hayata kecirilmisdir. istifads olunan analiz iisullar1 vasitasilo
hissaciklarin 6lciisii, onlarin diffuziya sabiti 278-343 K temperatur intervalin-
da Olgiilmiisdiir.Mahlulda olan hissaciklorin ¢aki oadadi asagidak: diistiirla
hesablanir. Xi = (vi/Rui3)/[(Zi(vi/Rui3)], rae vi -har pikin ol¢listi, Ry — mivafiq
hidrodinamik radiusdur.

Sintez edilmis birlasmalarin EPR spektroskopiya iisulu ila faza qurulusu
miiayyanlasdirilmisdir. Bels ki, birlagsmalar bidentant ligandli komplekslar
amoala gatirir. Mis atomu 6z asas valentliklari ils iki ligandin tarkibina daxil
olan hidroksil qrupundan hidrogeni ayirmaqla oksigen atomuna birlsir, alava
valentliyi ils ise azometin qrupundaki azot atomu ils koordinasiya olunur.

Sintez etdiyimiz birlasmalar yiiksak antimikrob gostaricilorine malik-
dirlar.Bela ki, bu birlasmalar yiiksak bakteriya va gobalak oldiirtitiliiytine
malikdirlar. Ligandlarla miiqayisads metalkomplekslar daha yiiksak bakteriya
va gobalak 6ldiiriictliyiine malikdirlar.
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3JIEKTPO®U3NYECKUE CBOMCTBA COEAUHEHUM SrGazSes U SrGasSe;

AuiteH CyabTaHoBa, Haru fAIry6os, ficun J:xxadapoB
Bakunckuli 'ocydapcmeeHHbill YHUgepcumem
nagiyagubov@rambler.ru

XaJIbKOTEHUJ Y 1LeJI0OYHO3eMeJIbHbIX MeTa/lJIOB C Ta/UIMEM W HHJHEM
ABJIAIOTCA MOJYIPOBOJAHUKOBBIMM MaTepHhalaMU C BBICOKMMH JIFOMUHeC-
[IeHTHbIMHU U GOTOYYBCTBUTEJbHBIMHU CBOMCTBAMHU U YCIEUTHO TPUMEHSIOTCS
B Pa3JIMYHBIX 06J1aCTAX 3JTEKTPOHHOM MIPOMBILIJIEHHOCTH.

TpoiiHble coenuHeHus SrGazSes M SrGasSe; MoOJy4YeHBI CIJIaBJeHHUEM
npeABapUTEeJbHO CUHTE3UPOBAaHHbIX OMHApHbBIX coeiuHeHUlN SrSe u GasSes,
IpSIMBIM aMNyJIbHBIM METO/IOM U UCCJIeJ0BaHbl KOMIIJIEKCOM MeTOJ0B pU3H-
Ko-xuMu4deckoro aHasnmuaa ([ATA, POA, MCA, XMMHUYECKOTO aHA/IM3a, a TaKXKe
IyTeM U3MepeHHs] MUKPOTBEPOCTH U ONlpesieIeHUs IJIOTHOCTH).

YcraHoBJsieHo, 4TO coepsrHeHue SrGazSes IJIABUTCA C OTKPBITHIM Mak-
cumyMmoM npu Temiepatype 1143K. Coegunenue SrGasSe; oGpasyeTrcs mo
NepUTEKTUYECKOM peaKIvH.

7K+SrSe < SrIn4Se;

06a coeiHEHUS KPUCTA/JIU3YIOTCS B POMOHUYECKON CHUHTOHUH.

JlocTaTo4yHO KpymHble MOHOKpUCTa/LIbL (3x1,5x1) 3TUX MOJynpOBOJ-
HUKOBBIX COeJJUHEHUH ObLIM MoJydeHbl MeToA0M bpumxmeHa-CTokbaprepa.
[Iponiecc NpoBoAMIM B 06J1aCTH IpaZiMeHTa TeMIlepaTypbl KPUCTANIN3aALUH
JUJI CO3JJaHUA 3apo/pbllla Ha FPaHUIle 30Hbl KPUCTANJIN3aLUU C pacllJaBOoOM.
Jisg 3Toro BellecTBO NMOMellaJd B LUJUHJPHUYECKYI0 KBAapLEBYIO aMIyay U
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IpONyCKaJ/y Yepes 1oJie rpajiueHTa TeMIepaTypbl C 0O4eHb MaJol CKOPOCTbIO
(1 Mmm/4).

UccnesoBaHbl HEKOTOpbIe 3JIeKTpodU3UUecKHe, B TOM 4ucI0 $oTo-
3JIEKTpUUYEeCKHEe CBOMCTBA NPU TeMIepaTypax xkuakoro azora u 300K. Usyye-
Hbl BOJIbT-aMIIepHble, JIIOKC-aMIlepHble XapaKTePUCTUKU W TeMIlepaTypHas
3aBUCHUMOCTb 3JIEKTPONPOBOAHOCTH. Bblunc/ieHa mMpHHA 3anpelnieHHON 30-
Hbl 000UX KPUCTA/IJIOB U NapaMeTPbl KPUCTAIINIECKOUN PELIeTKH.

MOJIYYEHUE U HEKOTOPBIE ®U3UKO-XUMHUYECKHUE CBOMCTBA CO-
EAUHEHUA BaGaS; U BaGaSe;

3yabdua Papsanuena, Haru Aryoos, AcuH Jxadapos, Kamana AimeBa
BakuHckuli FocydapcmeenHblil YHusepcumem
nagiyagubov@rambler.ru.

Jns usydyeHus: ¢pusndeckux cBocTB BaGaS; u BaGaSe; u3 ucxoaHbIX
3JleMeHTapHbIX KOMIIOHEHTOB aMIyJIbHbIM METOJ0M ObLIM CUHTE3UPOBaHbI
coeavHeHus. Ilocne noATBepKJeHUS WHAUBUAYAJbHOCTH NOJYYEHHBIX Be-
mecTB GU3NKO-XUMHUYECKUMHU METOJAMH HUCCIe0BAaHUS ObLIIM U3MEPEHBI UX
HeKOTOopble GU3UKO-XUMHUYeCcKUe cBoWcTBa. [/is1 u3MepeHHUs 3/IeKTPUUECKUX
CBOMCTB 3THUX COeIMHEHUH ObLI BIOpAaH OMHUYECKUN KOHTAKT.

JJIEKTPONPOBOAHOCTh TMOJUKPUCTAJJIMYECKUX 06pasuoB BaGaS; wu
BaGaSe; usmepeHna B uHTepBase TemnepaTtyp 280-450K. [Ipu TemnepaType
295K asnekTpomnpoBoAHOCTb coeAuHeHui BaGaS; u BaGaSe; cocraBiser
9,5:10-80M-1-cm-1,8,8:10-8 OM-1:cM-1, COOTBETCTBEHHO. YCTAaHOBJIEHO, YTO C IO-
BbIIIEHUEM TeMIepaTyphl 3JIEKTPONPOBOJUMOCTb MOHOTOHHO YMEHbIIAETCs.
Brimre Temnepatypbl 400 K a/1eKTponpoBOJHOCTb B 060UX KpUCTaJLIax He
MEHSIeTCsl, OCTAaeTCs NMOCTOSHHbIM. 3 TeMIepTypHbIX 3aBUCUMOCTEHN 3JIeK-
TPONPOBOAHOCTU pacCUMTaHa IIMpPHHA 3anpelieHHoW 30HBI (AEp) B oboux
CoeJMHEHUAX, KOoTopble cocTtaBaAwT 2,12 3B u 1,84 3B, cooTBeTCTBEHHO.
Takke uccaesoBaHbl GOTONPOBOJUMOCTH 3TUX COeJUHEHUH. YCTaHOBJIEHO,
4yTo GOTONPOBOAUMOCTb coejuHeHU BaGaS; u BaGaSe; B 1,5 pa3 MeHblie
YyeM COOTBETCTBYIOLIUX 3HAaYeHUH AJ1s coefuHeHU BalnS; u BalnSe; .

CnekTpanbHble LAX-XxapaKTepuCTHUKU coeluHeHUH BaGa$,;, BaGaS; 6bI-
Jiv u3ydeHnl npu 100 n 300 K. [Ipn Masioli MYHTEHCUBHOCTH CBETAa MEXy KBa-
3uypoBHAMU PepMu CylIeCTByeT TOJbKO OJUH TUN PEKOMOHWHALMOHHBIX
ypOBHEMH, MpUYeM OHM OJHWHAKOBBI JJi 3JIEKTPOHOB U AbIpok. UccienoBana
TaKKe CHeKTpaJibHas 3aBUCUMOCTb (QOTOJIOMHUHECHEHLUH COeJUHEeHUN
BaGaS; u BaGaSe; npu Temnepatype 300K. U3 3Toil 3aBUCUMOCTH ObLIO
onpejie/IeHo, YTO NPU BO30YK/AEHUN KpPHCTaJlja Jla3epHbIM JIyYOM CO cpeJiHel
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MowHocTho 0,84 v 0,30 BT Ha VIMHHOBOJIHOBOM KpPal CIEKTPOB U3Jy4YeHUSs
HaObJII0/1aeTCs SKCUTOHHBIN MUK ¢ MakcuMyMoM 1ipu 1,105 3B.

PREPARATION AND PROPERTIES OF CAGESE; COMPOUNDS

Laman Magammedli, Nagi Yagubov, Yasin Jafarov
Baku State University
nagiyagubov@rambler.ru

It is known that among the materials used in optoelectronics, photode-
tectors, photoresistors, lasers, and phosphors, compounds and solid solutions
based on chalcogenides of elements of the calcium subgroup occupy an im-
portant place.

The purpose of this work is to obtain and properties of compounds of
the CaGeSe; type, synthesized in a one-temperature furnace by the ampoule
method during the interaction of binary compounds CaSe, GeSe.

According to the thermograms taken, the temperature regime of fusion
was determined. After synthesis, homogenizing annealing was carried out for
40 h at a temperature ~400K below the final melting point.

The individuality of this compound was determined by the methods of
physicochemical analysis (differential thermal (DTA), x-ray phase (XRD), mi-
crostructural (MSA) analysis, as well as density determination and micro-
hardness measurement).

Germanium Selenide is a promising semiconductor for electronic and
opto-electronic applications (such as photovoltaics, phototransistors, thermo-
electric and energy storage devices.

Germanium selenide is a p-type semiconductor with closely-located di-
rect and indirect band gaps in the range of 1.1 - 1.2 eV. GeSe also exhibits a
high absorption coefficient of ~105 cm-! in the visible range and a high hole
mobility of 128.6 cm? V-1 s-1, making it a promising semiconductor for elec-
tronic and opto-electronic applications (such as photovoltaics, phototransis-
tors, thermoelectric, and energy storage devices, and calcium selenide is used
for making phosphors.

It was determined that the compound with a layered CaGeSe; structure
has a higher anisotropy than the initial binary compounds, and is a more
promising material for the production of photodetectors and lasers operating
in the near-infrared range than the initial binary compounds.
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ASETILASETON 9SASINDA SINTEZ EDILMi$ REAGENTIN Fe(III)-LO
OMOLOGOTIRDIYi KOMPLEKS BIRLOSMANIN FOTOMETRIK TODQIQI

Lalo Nasiboval, Hamids HiiseynovaZ
1Baki Dévlat Universiteti
2Baki Dévlat Universitetinin Qazax filiali
lalanasibova35@gmail.com

9dabiyyatda malumdur ki, azobirlosmalar bir sira metallarin fotometrik
tayininda an prespektivli reagentlar hesab olunur. Pirogallol, pirokatexin, xromo-
trop tursusu asasinda sintez edilmis lizvi reagentlar bir sira metallarin tabii va
sonaye obyektlorinds fotometrik toyinat metodikalari islonilmisdir [1.2].

Toaqdim olunan maruzads asetilaseton asasinda sintez edilmis tizvi rea-
gentlarin Fe(ll)-lo amalagatirdiyi kompleks birlasmanin fotometrik tadqiqi
oksini tapmusdir. Uzvi reagent adsbiyyatda malum olan metodika ssasinda
sintez edilmisdir. Reagentin qurulusunu miiayysn etmak iiciin iQ vo NMR
spektroskopik metoddan istifads edilmisdir.

Reagentin formulu

CH3 | HO
C=0

fl? jan

()

°=
T

O

(D)

Bu reagentin Fe3* ionu ile amalagatirdiyi kompleks amalagalmanin op-
timal soraiti Oyronilmisdir, bundan o6teri miixtalif pH-larda kompleks
birlosmanin dalga uzunlugundan asiliigl c¢ixarilmisdir. Tacriibadan alinan
naticalora asasen kompleks amalagalmanin optimal saraitinin pHepe-4,0 ,
Amax=400 nm oldugu miiayyan edilmisdir. Reagentin gatiliginin kompleks
amoalagalmaya tasiri 6yranilmisdir. 1 ml 1-10-3 M Fe3* jonunun kompleksin
torkibina keg¢masi li¢lin 2 ml 1-10-3 M reagent mahlulu lazim olur.Kompleks
birlasma 2 sutka arzinde davamhidir ve 70°C-ya gadar qizdirdigda par-
calanmir. Kompleksin tarkibinds komponentlar nisbati Fe:L=1:2-dir.

Kanar ionlarin va pardslayicilarin kompleks amalagalmays tasiri
Oyranilmisdir.

9dabiyyat

1. Anuena P.A., MenukoBa B.M., Ubiparos ©.M. A3onpou3Bo/jHble MHPOTaJLI0Ja KaK
aHAJIUTUYECKHE peareHThl [/ onpeeseHus Hukens (2+), XK.anan xumuu, 2007,
6,62,88-591

2. Tamxuena C.P., UbiparoB .M., Maxmyznos K.T. Kommniekcoo6-pa-3oBaHue Meau (2+) ¢
a30MpOoM3BOAHBIM GeH3ouMaleToHa, JK. aHas. Xumuy, 2007, 11, 62,1143-1146
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ZnSe-Tb,Se; SISTEMINDO KIMYQVI QARSILIQLI TOSIiRIiN OYRONILMOSi

Kazim 9liyev, Nurano 9zizli
Baki Dévlat Universiteti
Nuranezizli777 @gmail.com

Yeni yarimkecirici birlasmalarin sintezi va onlarin fiziki kimyavi
xassolarinin todqigi hal-hazirda miiasir fizika vo kimyanin bark cisimlor
sahasinda an aktual masalalardan biridir.Son illor elm va texnikanin siiratla
inkisaf etdiyi bir dévrds basit va binar tarkibli yarimkecirici materiallar onlara
olan talabati yetarince ddayas bilmir.

Bu baximdan kompleks xassali miirakkab tarkibli yarimkecirici
maddslarin alinmasina béyiik diggat yetirilir. isin asas magsadi sink-selenid
(ZnS) va terbium 3-sulfid (Tb;Ses3) arasinda gedan kimyavi qarsiliqh tasiri
oyranmak. T-X hal diagqramini qurmaqdan ibaratdir.

Zn-Tb-Se 1li¢li sisteminda ZnSe- Tb;Ses kasiyini odyranmak ii¢ciin
miiayyan mol% nisbatinds arinti sintez olunmusdur. 9rintilarin sintezi uzun-
lugu 1=12-15sm , diametri d=8-10mm olan kvars ampulada 900-1000°C tem-
peraturda aparilmisdir. Sintez olunmus arintilar 800°C temperaturda 150-180
saat miiddatinda termiki emal olunmusdur. Orintilarin termiki analizi ytliksak
temperaturlu termoanalizator(ITA-987) cihazda aparilmisdir.

Analiz olunan niimunalar narin toz halinda va ya nisbatan ki¢ik hissaci-
klar saklinda daxili diametri va hiindiirliiyli 7 mm olan xiisusi silindirik putaya
onlar iss termociitls tachiz olunmus volfram bloklara yerlasdirilir vo tadgigat
aparilir.

drintilarin qizma (soyuma) zamani bas veran fiziki-kimysavi proseslar
udulan va ayrilan istilik hesabina yaranir. Har bir arintinin qizma (soyuma)
ayrilari miiayyen temperaturda ¢okilmisdir. Bunlara asasan ZnSe- Tb,Sej3 sis-
temin arima diaqrami qurulmusdur. ZnSe- Tb;Ses sistemi fiziki-kimyavi ana-
lizin kompleks metodlar1 tarafinden tam Oyranilmadiyinden ZnSe- TbSes
sistemin hal diagrami verilmamisdir.Miiayyan edilmisdir ki, ZnSe-Tb,Ses sis-
teminda 1480°C temperaturda konqurent ariyan ZnTb,Ses amala galir. ZnSe
asasinda 2,5 mol% bark moahlul sahasi ayird edilmisdir. ZnTb;Ses
birleasmasinin mikrobarkliyi PMT-3 markali mikrobarklik 6l¢an cihazla tayin
edilmisdir. ZnTb,Ses liglin mikrobarklik Hu=2400MPa-dir. Alinan birloasmanin
piknometrik tisulla sixlig1 toyin edilmisdir. ZnTb,Ses-lin sixlig1 p=6,30q/sm3-
dur.

ZnTb;Ses birlasmasi suya ve havaya qarsi davamhidir , ancaq mineral
tursular onu pargalayir. ZnSe asasinda alinan (ZnSe)i«(Tb2Se3)x bark mahlull-
arin elektrik keciriciliyi , termo-e.h.q-si , istilik keciriciliyi 300-800K tempera-
tur intervalinda 6l¢lilmiisdiir. ZnSe birlasmasi miirakkab zona qurulusuna
malikdir. Bu xiisusiyyat onun asasinda alinan bark mahlul sahalarins da aid-
dir. Elektrik keciriciliyinin ZnSe birloasmasinda oldugu kimi onun asasindaki
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bark mahlullarda da iki yera boliniir. Asagl temperatur oblasti 300-500K,
yluksoktemperatur oblasti isa ~T>500K-dir.

Birinci temperatur oblastinda elektrik kecirmanin metallik ikinci oblasti
iso yarimkecirici xarakterli olmasin1 gostarir. (ZnSe)i«(Tb2Ses)x bark
mahlulun termoelektrik harakat qiivvesinin temperaturdan asili olaraq
miiayysan temperaturlarda monoton artir va texminan 550-600K temper-
aturda maksimum qgiymat alir ,sonra tadricen azalir. ZnSe- Tb,Se; sisteminda
kimyavi garsiligh tasir naticasinds alinan birlasmasinin yarimkerici olmasini
miioyyan etmak magsadi ilo onun elektrofiziki xassalori genis temperatur
intervalinda (300-800K) tedbig olunmusdur.

Elektrik kecirmanin va Holl sabitinin temperaturun artmasi ila
dayismasi 1g~f(103/T) va IgR-f(103/T) asilliq grafikinden goriindiiyii kimi
yarimKkeciricilar liglin xarakterik ZnTb;Ses birlogsmasinin elektrik kegiriciliyi
300K-da 1,8.102om'1sm-!-dir.300K-da termo-e.h.q qlivvasi iss 65 B/K-dir.
ZnTb,Ses birlasmasinin biitlin tadqiq olunan temperatur intervalinda p-tip
keciriciliys malikdir.

Qadagan olunmus zolagin eni 1,62eV-dur. ZnTb;Se, lgli birlasmasinin
maqnit sahasinin tasiri ilo miigavimatin dayismasi , fotokeciriciliyi vo
fotolliminisensiya xassalari tadqiq olunmaqgdadir.
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1. A.P. Kaynsa, “XuMudeckue MeTOJbl CUHTE3a HEOPTAaHUYECKUX BellleCTB U MaTe-
puanoB”. Mocka 2008, 211

3. Bb.®. OpmoHT, “BBeseHre GU3MYECKHIO XMMHIO U KPUCTA/IOXUMHIO MOJTYIPO-
BOJAHMKOB”. M. Briciaa mkosa, 1982, 482

4. M.B.Babanli, T.M.ilyasl, F.M.Sadiqov, Y.9.Yusifov, “Fiziki kimyevi analizin
asaslar1” Baki 2002, 246

5. AM. Anekcees, B.C. MesiBesieB “Beesienue Tepmorpadurw” Hsa-Bo ka3. yHUBeD-
cuteTta, 2015, 210

DOMIRIN (I1T) YENI SINTETIK SORBENTLO SORBSIYASININ TODQiQi

Giinel Mommadovat?, Xalil Nagiyevl, Amir Abbas Matin2, Famil Ciraqov?
Baki Dévlat Universiteti!
Azarbaycan Sahid Madani Universiteti?
mammadova.gunell5@gmail.com

Selliiloza/Fe304/Si0, nanokompozitinin 4-aminoantipirinle modifikasi-
yasindan yeni sintetik sorbent sintez edilmisdir. Alinmis sorbentin qurulusu
[Q-spektroskopiya metodu ile tasdiq olunmusdur.
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Sintez edilmis sorbentls sulu mahlulda Fe(Ill) ionlarinin sorbsiyasi
oyranilmisdir. Sorbsiya statik soraitde tadqiq edilmisdir. Sorbsiya zamani
mahlulun ion qilivvasini sabit saxlamaq ii¢iin kalium xloridden istifads edil-
misdir. Damirin (III) qatiigr 3-((2-hidroksifenil)diazenil)pentadion-2,4 va
1,10-fenantrolindan istifada etmakla miixtalifligandli kompleks saklinda tayi-
ni liclin qurulmus daracali qrafike asason toyin edilmisdir [1].

Magqgnetik sorbentla Fe(III) ionlarinin sorbsiyasinin miihitin tursulugun-
dan asililigl 6yranilmisdir. Tadqigatin naticslari sorbentin turs miihitds (pH
2,0-6,0) Fe(IIl) ionlarmi sorbsiya etdiyini gostarmisdir. Sorbsiya prosesina
miihitin tursulugu ile yanasi, zamanin, ion qlivvasinin ve metal ionlarinin
gatiliginin tasiri tadqiq edilmisdir.

Damir(Ill) ionlarinin desorbsiyasina miixtslif tursularin (HNO3z, HC1O4,
H2S04, HCI) tosiri dyranilmisdir. Tadgiqatin naticaleri 1,0 M HCIO4 mahlulun-
dan istifads etdikde maksimum desorbsiya olundugunu gdstormisdir. Desorb-
siya daracasi 96% taskil edir. Tacriibenin naticalari asagidaki cadvalda veril-
misdir.

Optimal fon Zamandan Maksimal sorbsiya Optimal
pH quvvasi, asililiq tutumu (mq/q) eluyent
w,(mol/T) (daq)
4,0 1,2 120 384 1,0 M HCIO4
9dabiyyat

1. X./d.Harues, Al0.AGueBa, Y.ATl'wsiapau, M.®d.Mamenosa, ®.M. Ysiparos,
OnpenesieHUMe MaKpOKOJIMYECTB 2KeJjie3a B MPUPOJHBIX BOJIAX, MOC/e Ipes-
BapHUTEJIbHOTO KOHIeHTPUPOBAHUS XeslaToo6pasyroluM copbeHToM, Bect-
HUK BakuHckoro YHuBepcuTeTa, cepusi EctectBeHHbIX Hayk, 2020, 2, 5-12.

NEODIUMUN(III) METIiONIN VO 8-OKSiXiNOLIN iL9 MUXTOLIFLIQANDLI
KOMPLEKS BIRLOSMOLORININ SINTEZi VO TODQIiQI

Asaf Quliyev!, Malahat Bagiyeva2
Azarbaycan Dovlat Pedaqoji Universitetil
Baki Dévat Universiteti
bagiyeva_malahat@mail.ru

Miiasir dovrde Hadir Torpaq elementlarinin (NTE) kompleks
birlasmalar kimyasi stiratle inkisaf edir. HTE -nin miixtalif qeyri-lizvi vo izvi
ligandlarla davamli kompleks birlasmalar amals gatirmak xassalari onlarin
kimyasinin nazari va praktik istiqgamatds inkisafi va tatbiq sahalarinin ge-
nislanmasina garait yaradir.
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Tadqigat isinde nediumun(IIl) metionin va 8-oksixinolin ilo miixtalifli-
gandh kompleks birlasma amalagatirmak xassasi 6yrenilmisdir.

Tadgigatin aparilmasinda a.ii.t. metionin H,NCHRCOOH( R=
CHzCHzSCH3) Vo (C5H11$N02), 8-0KCUXUHOJIMH (oksin) C9H6NOH, k.t.
NdCl3-6H;0 va KOH isladilmisdir. Miihitin pH-1 kalium hidroksid mahlulu ila
tonzim olunmusdur.

Tadqiqatin naticasi gostarmisdir ki, neodium(III) gostarilan ligandlarla
zaif turs ve zaif qoalovi miihitloarde miixtslifligandli davamli kompleks
birlasmalar amala gatirir. Hazirlanmis isulla neodiumun(Ill) U¢ yeni
birlosmasi sintez olunmusdur:

[Nd (CsH10SNO2)CoHsNO]Cl-2H,0;
[Nd (CusSNOz )z C9H6NO]'H20;
[Nd(CoHsNO)2 (CsH10SNO,]-3H20.

Sintez olunmus birlasmalarin tarkibi kimyavi analiz tisullar1 il 6yranil-
misdir. Birloasmalarin tarkibinda ligandlarin neodium(IIl) ile koordinasi-
yasinin xarakteri vo onlarin termiki davamliliglar1 miivafiq olaraq 1Q- spekt-
roskopiya va termoqravimetriya tisullari ile 6yranil-misdir.

Kompleks birlosmalarin spektrlari ligandlarin 1Q- spektrlari vo adabiyyat
moalumatlar1 ilo miiqayise osasinda analiz olunmusdur. Analizin naticasi
gostarmisdir ki, kompleks birlosmalarin spektrinda ligandlarin spektri ilo miiga-
yisada asash dayisikliklor mévcuddur. Komplekslarin spektrlarinde metioninin
va oksixinolinin anionlarinin neodium(III) ionu ile koordinasiya olunduqglarini xa-
rakteriza edan udulma spektrlarinin maksimumlari askar edilmisdir.

Neodiumun (III) miixtslifligandli kompleks birlasmalerinin iQ-spektrla-
rinin analizinden msalum olmusdur ki, metioninat ionunu koordinasiyasinda
NH; -qrupunun azotu ve COO- qrupunda ketoqrup =0 deyil O- atomu istirak
edir. 8-oksixinolinat ionu neodiumla(III) oksigen va azot atomu ila koordina-
siya olunur. Miixtalifligandli kompleks birlosmaloerin 1Q- spektr moalumatlari
ligandlarin neodim(1III) ionu ils koordinasiyasinin bidentat oldugunu tasdiq
etmisdir.

Neodiumun(III) miixtslifligandli kompleks birlesmalarinin termoqravi-
metrik analizinin naticalari goéstermisdir ki, onlarin termolizi oxsar
marhalalarls miisayiat olunur. Bela ki, kompleks birlasmalarin derivatogram-
malarinda miisahids olunan endo- ve ekzoeffektlar termolizin marhalali oldu-
gunu tasdiq etmisdir.

Birlasmalarin termolizi bu marhhalalarls miisayiat olunur: kristallasma
suyunun ayrilmasi; birlasmanin arimasi; kristal qurulisunun dagilmasi; tarkib
hissalorina termiki dissosiasiya; lizvi hissonin yanmasi; parcalanma mahsul-
larinin oksidlasmasi; son mahsulun amsala galmasi. Kompleks birlesmalarin
termolizinin son mahsulunun Nd;03 oldugu analiz lisullari ils tasdiq edilmis-
dir.
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PIROQALLOL 9SASLI AZOBIRLISMONIN V(v) iLO KOMPLEKS
OMOILIGOTIMOSININ FOTOMETRIK T9DQIQI

Nazakat Ohmadaliyeval, Rahmins 9liyeva?
Baki Dévlat Universiteti!
Baki Dévlat Universitetinin Qazax filiali?
nezaketehmedeliyeva@gmail.com

ddabiyyatdan malumdur ki, piroqallol asasli azobirlasmalar bir ¢ox
metallarin fotometrik tayininda istifade olunur. Bu reaktivlordan istifada
etmakla Mo, W, Fe, Co, Sn va.s elemetlarin tayini metodikasi islanilmisdir.[1, 2]
Ona gore do, piroqallol asasli yeni azobirlogsmalarin sintezi, onun metallarla
amoala goatirdiyi kompleks birlasmalarin fotometrik tadqiqi aktual masaladir.
Bu maqsadls adabiyyatda makum olan metodlar asasinda asagida gostarilan
reagent (2,3,4 trihidroksi 3" xlorazobenzol) sintez edilmisdir.

OH OH Cl

Kagiz xromotoqrafiya va spektrofotometrik metod vasitasila bu reagen-
tin tomizliyi 6yranilmisdir. Infraqirmizi spektroskopiya voe NMR spektrosko-
piyadan istifade etmoaklo reagentin qurulusu miiayyan edilmisdir. Potensio-
metrik titrloma metodu vasitasile onun dissosiasiya sabitinin qiymati déyrani-
lis, miiayyan edilmisdir ki, bu reagent 3 dissosiasiya sabitina malikdir. Vizual
metod vasitesile bu reagentin bir ¢ox metallarla rongli kompleks birlasma
ambolagatirdiyi miiayyan olunmusdur.
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Tagdim olunan isds sintez edilan reagent V ionu ilo amala gatirdiyi
kompleks birlogsmonin optimal soraiti miiayyon edilmisdir. Miiayyan edilmis-
dir ki, kompleks birlosmanin optimal amsalagalma Ph-1 4, maksimum dalga
uzunlugu iss Anax=490nm-dir. Kompleks amalagalmaya reagentin qatiliginin
tasiri 0yranilmis va tacriibadan ¢ixan naticaya asasan miiayysn edilmisdir ki,
1-10-3M vanadiumun kompleks birloasmanin terkibina ke¢masi lisiin 2-10-3M
reagent talab olunur.

Kompleks birlasma vaxtdan asili olaraq 12 saat miiddatinds davamhdir.
Temperatura garsi ise 60° C-ya davamlidir.

Izomolyar ve Starik Barbanel metodlar vasitasile kompleks birlosmanin
tarkibi dyranilmisdir va naticaya asasan miiayyan edilmisdir ki, metal ligand
nisbati 1:1-a barabardir.

Kanar ionlarin va pardslayicilorin kompleks amalagalmays tasiri
Oyranilmis ve miiayyan edilmisdir ki, Cd, Cu, Co va Zn ionlar1 yiiksak gatiligda
kompleks amalagalmaya mane olmurlar.
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Canli orqanizmlarin metabolizminda asasli rol oynayan fermentlar oksi-
reduktaza qrupuna daxil olan demirporfirin tarkibli - hem asasli katalaz, pe-
roksidoza, sitoxrom P-450 fermentlaridir. Damirporfirinlar kofaktor olaraq
biosistemlarda oksidloasma-reduksiya proseslarini kataliza edir. Domirporfi-
rinlar, porfirin ligandinin markazinda yerlasen damir ionunun koordinasion
birlasmalari sinfina daxildir va yiiksak effektivlikle kimyavi reaksiyalari, xiisu-
sila da, oksidlasma-reduksiya reaksiyalarini katalizs edir.

Katalitik tsikle niimuna olarag, sitoxrom P-450 fermentinin aktiv katali-
tik tsiklini gostarmak olar ki, bu tsiklde hem qrupunun demirporfirini oksi-
genla birlagarak onu substratla qarsiliqli reaksiya li¢iin aktivlasdirir.
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Yiiksak daracada aktivlik va selektivlik damirporfirinlarin kimyavi kata-
lizds katalizator kimi tatbigine maragin getdikca artmagina sabab olmusdur.
Bu asasdan demirporfirin tarkibli fermentloarin asas funksiyalarini imitasiya
edan biomimetik katalizatorlarin yaradilmasi va onlarin bir sira oksidlasma-
reduksiya proseslarina totbiqi istigamatinda genis miqyash tadqgiqat islari
aparilmis, boytik naticalar alda edilmisdir.

Doamirporfirin tarkibli biomimetik katalizatorlar ham homogen, hom da
heterogenlasmis formada sintez olunmus va kimyavi proseslara tatbiq olun-
musdur. Homogen damirporfirin biomimetik katalizatorlar reaksiya mdiihi-
tinde hall edilir ve reaksiyanin sonuna gadar moahlulda qalir. Onlar ok-
sidlasma, reduksiya va hidroksillasma daxil olmaqla miixtslif reaksiyalar1 ka-
talize etmak qabiliyyatina gors tedqiq edilmisdir. Mas ; adi saraitda ¢atinlikla
reaksiyaya daxil olan alkanlarin spirtlara oksidlesmasi reaksiyasini domirpor-
firin katalizatoru istirakinda asanligla aparmaq miimkiindiir. Ancaq maye fa-
zali homogen biomimetik katalizatorlarin 6zlinamaxsus catinliklari mévcud-
dur: 1) katalizatorun reaksiya mahlulundan ayrilmasi; 2) katalizatorun takrar
istifada oluna bilmamasi; 3) uygun pH miihitin yaradilmasi va s.

Heterogen demirporfirin biomimetik katalizatorlar bark dasiyicilar - Al-
203, Si0; , aliimosilikat, seolit, karbon nanoborular va s. - tizarinda immobiliza
olunmagqla onlarin stabilliyi artirilir, katalizatorun reaksiya miuhitindan
asanligla ayrilmasi ve tekrar istifadasi miimkiin olur. Hem asasl heterogen
biomimetik katalizatorlar spirtlorin aldehidlora selektiv oksidlasmasi, ole-
finlarin epoksidlasmasi va aromatik karbohidrogenlarin hidroksilloasmasi da,
daxil olmagla miixtalif reaksiyalarda istifade olunmusdur.

O climladan sintez etdiyimiz demir(III) tetrafenilporfirin/ Al,O3 hetero-
gen biomimetik katalizatorunun metanoldan dimetil efirina gevrilmasi reaksi-
yasina tatbiqi ve tadqiqinda ugurlu naticalar alda edilmisdir. Demak olar ki
metanolun 100 % selektivlikla ¢cox asagi temperaturda ( 250-300 °C) dimetil

efirina ¢evrilmasina nail olunmusdur.
Yo

100
80 1 : :
—#—%CH30CH3
60 1
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Sakil. Fe(III) tetrafenil porfirin/Al1203 biomimetik katalizatoru iizarinda
CH30OH-nin H202 ils oksidlasmasi reaksiyasinda alinan mahsullarin
temperaturdan asili ¢iximi
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SYNTHESIS OF NiCKEL FERRITE
BY SOL-GEL AUTO COMBUSTiON METHOD

Gunel Azimova
Ministry of Science and Education of the Republic of Azerbaijan Academician
M.Naghiyev Institute of Catalysis and Inorganic Chemistry
ezimova2015@gmail.com

It is known that from the literature ferrites consist of iron oxide and
metal oxide. Nickel ferrite was obtained by various methods. These methods
are such as co-precipitation, solvothermal, hydrothermal, microemulsion
method, sol-gel combustion method and etc [1]. The sol-gel autocombustion
method is widely used among them. This method has many advantages. Com-
position control, particle size, homogeneity, short processing time can be well
achieved by sol-gel autocombustion method [2].

Nickel ferrite was synthesized by sol-gel technology with autocom-
bustion. Nickel nitrate Ni(NO3), -6H-0, ferric nitrate Fe(NO3)3 -9H0, citric acid
(CeHgO7 ‘H20) have been used as starting materials for preparation of nickel
ferrite. Citric acid was taken as a complexing agent and “fuel”. Firstly, metal
nitrates and citric acid were dissolved in minimum amount of mixture solu-
tion of deionised water. Finally three solutions are mixed in another dish. Fur-
thermore, a small amount of ammonia was added to the solution in order to
modify the pH value to about 7 [3]. Then solution was stirred on a magnetic
stirrer heated for 1 hour. Continuously, after they were heated in a drying
cabinet and at a temperature of 130-550°C combustion occurred (Fig 1).

Figure 1. Nickel ferrite (NiFe;04) obtained by sol-gel autocombustion method
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The specific surface area of the obtained powder was determined by low
temperature nitrogen adsorption by the BET method and as a result showed
10 m?/g. X-ray diffraction analysis of the product was carried out on a Phaser
D2 automatic diffractometer (Bruker).

X-ray diffraction analysis showed that following the results of the synthesis
by the sol-gel autocombustion method NiFe,O4 ferrite is formed (Fig 2).
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Figure 2. Diffractogram of nickel ferrite obtained by sol-gel autocombustion
method
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A RESEARCH OF ECOLOGICALLY SAFETY FOOD

Aytan Samadova, Sabina Alasgarova, Togrul Aliyev, Ziyadkhan Ahmadov
Baku State University
aytensamadova@bsu.edu.az

The titration method is widely, used in the study of ecological wetrieuts .
In particular, the titration method is important is determining the acidity,
which is considered the main indicator the quality of dairy products. Teruer
degree is a number indicating cm?2 of NaOH solution of concentrated 0.1 mol/]
required to neutralize 100ml of milk. To determine the acidity in milk , they
fell the burette with a standard solution of sodium hydroxide. 10ml of milk,
20ml of distilled water and 2-3 drops of indicator solution (a solution of phe-
nol phthalein with a mass fraction of 1% in alcdiol) are added to the titration
flask.
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By adding 0.1 mol of titrant, they perform a preliminary titration. They
note the pink color that occurs and last for 30 seconds. They calculator the
acidity of milk according to the given formula:

K=10 ¢Vnaon

Where , Vyaon — volume of titration used for titration in ml; during the
analysis of 10-100ml of milk, the volume of the titration is a calculation factor
taken into account.

[t the analyzed sample of milk ( “Milka” braud) acidity was determined
to be 12T. It is should be noted that the acidity of milk should not be higher
thanks 21T. At the same time ,it should be emphasized that the storage condi-
tions affect the acidity of milk.

BULBULD GOLU 9RAZiSINDON GOTURULON NUMUNOLORIN
KiMYO9Vi ANALIZi

Sevinc Haciyeva!, islam Mustafayev?, Tarana 9liyeval, Ayton
Somoadoval
1Baki Dévlat Universiteti,
2AMEA Radiasiya Proseslari Institutu

tarana_chem@mail.ru

Biilbiilo goliiniin suyundan, gole tokiilon ¢irkab sularindan, dib
cokiintiilorindan, goliin yerlasdiyi arazidaki torpagdan  niimunalar gotiirtl-
miis vo miixtalif parametrlar izrs analiz edilmisdir.

Su nimunsalari goliin arazisinden mixtalif darinliklarden goétirilil-
miisdiir. Suyun duzlulugu gerbden serge dogru artir. Torpaq niimunslari
gazma Usulu ils miixtalif darinliklarden gotiiriilmisdiir. Gotiiriilan
niimunalarda agir metallarin analizi Agilent 7500Series ICP-MS cihaz1 va-
sitesilo  aparilmisdir. Uzvi birlosmoalarin toyini Kiitlo spektrli qaz-
xromatoqrafiya cihazinda (GC-MS (Agilent, USA) HP6890 aparilmisdir.

Biilbiila goliindan su niimunalarinin hazirlanmasi liglin maye ekstraksiya
metodundan istifade olunmusdur. 0,5 litr su niimunsalarini 3 dafe 30 ml
dixlormetanla ekstraksiya edib, susuz natrium sulfatla qurudulub hacmi 1 ml
galana gadar rotor buxarlandiricida qatilasdirilmisdir. Daxili standat kimi
deyterize olunmus naftalin ve fenantrendan istifade olunmusdur.
Niimunslards tlizvi birlesmalarin tayini Kiitle spektrli gaz-xromatoqrafiya
cihazinda (GC-MS (Agilent, USA) HP6890 birdlgiili ve ikiolcili rejimda
aparllmigdir. lonlagsma enerjisi 70 eV-dir. Kapillyar silikon kalonka RTX-
5MS(30 m), temperatur rejimi: 400C ( 2 daq.)-200C/daq.-3000C (10 daq.).
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Eyni qayda ila go6lden dib ¢okiintiilari va golatrafi araziden 1,4 va 1,6 q
niimunalar gotiriilir, 3 dafs 30 ml dixlormetanla ekstraksiya edib, susuz na-
trium sulfatla qurudulub hacmi 1 ml galana gadar rotor buxarlandiricida
gatilasdirilmigdir. Daxili standat kimi deyterize olunmus naftalin va fen-
antrendan istifade olunmusdur.

Biilbtla goéliindan goétiirilmiis su niimunalarinds benzol, toluol, etilben-
zol, m-ksilen <2,50 mkq/l, p-ksilenin miqdari2,6 mkq/l-a barabardir. Dib
cokiintiilarinda benzol 10,96 mkq/], toluol 23,95 mkq/], etilbenzol 0,43 mkq/],
p-ksilen 35,25 mkq/l, m-ksilen 0,16 mkq/l-a berabardir. Golatrafi torpaq
niimunalarinda BTEX-in miqdar1 <0,04mkq/kq-dir.

STUDY OF METHODS OF DECONTAMINATiION OF WASTE WATER OF
MIiNiNG INDUSTRY

Aytan Samadova
Baku State University
aytensamadova@bsu.edu.az

Despite the increase in scientific and technical capabilities, the problem
of surface water protection and, in particular, sanitary protection of water
bodies from contamination by frost water remains relevant. The ecological
threat of waste piles is unquestionable, but the solution of how to deal with it
is limited [2,3]. Reducing the amount of various pollutants discharged into
natural water bodies is one of the sanitary protection measures of water bod-
ies. Implementation of this measure depends more on the knowledge of mine
water treatment methods, rational coordination of treatment facilities, speed
of construction and their proper operation. One of the most optimal methods
of neutralization is the radiation-adsorption hybrid method [1,4]. Thus, the
selection of an adsorbent suitable for specific metals and its exposure to addi-
tional irradiation to increase its effectiveness reflect the essence of the meth-
od. Therefore, the impact of waste water on the environment was investigated
and an environmental assessment was carried out on several deposits
("Agyokush", "Marah", "Filizchay" deposits, "Dashkasan" iron ore field). To
reduce the negative impact on the environment, the radiation-adsorbent
method was applied.
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HEKOTOPBIE CBOMCTBA CEJIEHW/I TEPMAHMA(II)

Pena 3asnoBa, Haru firy6os, ficun >kadpaposB
Bakunckull 'ocydapcmeeHHblll YHUBepcumem
nagiyagubov@rambler.ru

Cenenuyg, repmanus(ll) o6pasyeT KopUuuHEBO-YEPHbIE KPUCTAJJIbI TET-
paroHaJIbHOM CUHTOHUM, NapaMeTphl g4yeiiku a = 0,883 HM, ¢ = 0,976 HM, Z =
16.

CroucTtble coeHeHus cesneHus repManus (1) nosaydyeHHble HAMU U3
ceJieHa ¥ repMaHus, B KBaplie-Boil ammyJse B HHTepBaje Temnepatyp 900 -
1050°K npu HHU3KOM JIaBJIEHHUH: [IJisl TOMOTE€HH3AlUH CIVIABOB NMPOBOUIACH
TepMmoobpaboTka npu 850°K B Teuenue 100 yacoB. Kpucrtamibl ceseHuja
repMaHUsl BbIpAlMBAIOTCA MyTeM McHapeHUs mnopoluka GeSe Ha ropsyeMm
KOHIle rTepMeTUYHOHN TPYOKH U KOHEHCAI[UM IIapa Ha X0JIOJTHOM KOHIle TPy6-
KU. B BOZHBIX pacTBopaxX MOXXHO MOJYYUTh CEJEHU/bI FepMaHus, HO YUCThIE
CoeJJMHEHUs] 3TUM METOJIOM MOJYYUTb HEBO3MOXHO, KPOME TOro, B 60Jb-
IIMHCTBE C/Iy4YaeB MoJy4YyaeMble 0CaZ KU CeJIEHUJ 0B OYeHb CJ1ab0 PUIBTPYIOT-
Csl, 4aCTO MPOXOJSAT CKBO3b GUIBTPHI, 06Pa3yIOT KOJIJIOWJHbIE PACTBOPBHI,
TPYAHO MPOMBIBAIOTCA OT OCTAaTKOB COJIEH 3JeKTpPoJauTOB. Ecau ycioBus
M3MEHSIOTCS TaK O6bICTPO, YTO 06Pa3y0TCSA CUIBHO NepechlllleHHbIe PAcTBO-
pbl, TO BpEMEHU Ha BO3SHUKHOBEHHE U POCT 3apoAbllled HeJOCTaTOYHO - B
TaKOM CJy4ae IMoJy4arT aMopd-Hble BelecTBa. Cesenuy repmanusa (II)
NpPUMEHSIETCA B 3JIEKTPOHUKE Il TOJyYeHUSI HOBBIX MOJYNPOBOJHUKOBBIX
MaTepHuasioB, pabOTaIIMX TPU HU3KUX TeMIlepaTypax. ITOT THUII Npeobpaszo-
BaTeJIs XapaKTepUu3yeTcs MaJjblMH pa3MepaMy U Maccol, MajJbIMU HampsiKe-
HUSIMHU MUTAHUS TPU BBICOKOW MHTErpaJibHONM YyBCTBUTEJBHOCTH U BO3MOXK-
HOCTBIO paboThl B 60Jiee MIMPOKOM CIIEKTPaIbHOM Jhamna3oHe. B Toxe BpeMsi
MX OTJIMYaeT MOBbIIIEHHAs WHEPLUOHHOCTb, 3HAaYUTeJbHash 3aBUCHUMOCTb
NapaMeTPOB U XapaKTEPUCTHK OT TeMIlepaTypbl, OTHOCUTEJIbHO HEBbICOKAsI
JIMHEWHOCTh XapaKTEPUCTUKU CBET—CUTHAA IIUPOKO HCIHOJIb3YITCS MPU-
MecHble (OTOpPE3UCTOPH], (JIerMpoBaHHbIE PA3JIMYHBIMU MPUMECAMU KpPEM-
HUU U repMaHuil). [Ipu no6aBjieHUs] CJAOUCTBIX ceseHUA repmanusa (I1) ma-
Jbix komvectBa (0,2-1,5%) Metan uaausg ¢GOTONPOBOJUMOCTD YBeJIUYHBA-
eTcs 3-5 pas, Takue CIJIaBbl MOXKET NPUMeEHsieTcsl B KauecTBe GOTONPOBOJ-
HUKOB, TEPMUCTOPOB U PE3UCTOPOB.
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BIASETILASETONETILENDIIMIN UZVi REAGENTII iL9 Co(iV)
EKSTRAKSIYALI FOTOMETRIK TOYINI

Siisan Mirzali, Rizvan Abdullayev
Baki Dovlat Universiteti
mirzali.susann@gmail.com

Tayinatin hassasliini va seciciliyini artirmaq Uglin ekstrasiyali -
fotometrik metod genis istifade edilir.Bu maqgsadlo asetilaseton asasinda
sintez edilmis lizvi reagentlardan istifade etmakls kobaltin qatilasdirilarag
toyini metodikas! islonmisdir.Istifade etdiyimiz  {izvi reagent satisda
olmadigina géra bizim terafimizdan sintez edilmis qurulusu iQ spektroskopik
metodla tadqiq edilmisdir.

Bu reagentin Co?* ionu ili amala goatirdiyi kompleks birlasma
fotomoetrik metodla tadqiq edilmis va kompleks amala galmanin optimal
soraiti miiayyan edilmisdir. PHop:-8 p- 350nm

Bu kompleks birlasmanin ekstraksiya olunmasini Oyranmak {i¢lin
miixtalif halledicilards hall olma qabiliyyati 6yranilmisdir.Malum olmusdur ki
, kompleks birloasma an yaxs1 CCl4 da ekstraksiya olunur. Homginin ekstraksiya
ciximina tasiri 0yranilmisdir.Alinan naticalora asasen miiayyen edilmisdir ki,
25 ml hacmda olan kompleks birlasmani ekstraksiya etmak tligin 10 ml CCl4
kifayat edir[1].Kompleks birlasmanin optimal ekstraksiya olunma PH-1 7
dir.Optimal dalga wuzunlugu 400nm-dir.Ekstraksiya c¢iximina reagentin
gatiliginin tasiri 6yranilmisdir.

Malum olmusdur ki,1 ml 102 M Co?* ionun biitovliikda ekstraksiya
olunmasi tUg¢iin 3 ml 9% -li reagent mahlul talab olunur.PH -7 da ekstraksiya
ciximi 93%-dir.Ekstraksiya ¢iximinin temperaturdan ve vaxtdan ashhgi
oyranilmisdir.Ekstraksiya ¢iximi temperaturdan ash deyil ve 10 daqiga
miiddatinda ¢ixim1 maksimuma ¢atir[2].

Daracali qrafik qurulmus ve Ber qanuna tabecilik interval
oyranilmisdir. Daracali gqrafik 0,6-37,8 mkq/ml intervalind xattidir.Molyar
udma amsalinin qiymati daracali qrafika gora hesablanmisdir.€=6800

Izomolyar,Starik-Barbanel metodu ilo kompleks birlosmanin tarkibi
miiayyan edilmisdir.Kompleks birlasmada komponentlar nisbatinin Co:R=1:1
oldugu oyranilmisdir.

Kanar ionlarin va pardslayicilorin kompleks oamalagalmaya tasiri
oyranilmis va bir cox qalavi ,galavi torpaq ,kecid metallarin kompleks
amalagalmaya mane olmadig1 miiayyan edilmisdir.
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HoTe-In,Te; SISTEMIND KIMY9VI QARSILIQLI TOSIRIN OYRONILMISI

Hiiseynova Humay, Haciyeva Normin
Baki Doviat Universiteti
nerminhaciyeva55@gmail.com

Son zamanlar miiasir texnikanin inkisafi ila alagadar olaraq kimyacilar
garsisinda duran an mithiim masalalardan biri yliksak arima temperaturlu
va yeni xassali yarimkegirici birlosmalarin  alinmasi va onlarin tatbiq sa-
halarinin 6yranimasidir.

ddabiyyat materiallarindan malumdur ki, In,Tes3 yiiksak fotohassas va
yarimkecirici xassaya(qadagan olunmus zolagin eni AE=1.02eV-dur) malik-
dir[1,3]. Eyni zamanda adabiyyatdan malumdur ki, nadir-torpaq elementlarin-
in xalkogenidlari, xiisus ila da telluridli birlasmalar o ciimladan HoTe ¢atin
ariyan yarimkecirici xassya malik maddadir [2]

Bu ciir birlasmalarin xassalarinin 6yranilmasi ham elmi , ham da prak-
tiki cahatdan ¢ox maraqlidir .Hal -hazirda Ho-In-Te tgli sisteminda fiziki-
kimyavi qarsiligh tasir, faza tarazhii ve nadir-torpaq elementlarin A,!B3V!
va ANBVYI  birlosmalarinde  temperaturdan, tezyiqden ve diger para-
metrlordon asili olaraq qarsiligh tasirde olmasi demak olar ki, cox az
Oyranilmisdir.

Tagdim olunan isda da garsiya qoyulan asas magsad Ho-In-Te igli sis-
teminde (HoTe-in;Tes) fiziki-kimyavi qarsiigh tesirin  xarakterinin
oyranilmasi , onlar asasinda amala galan yeni yeni fazalarin tayini ve fiziki -
kimyavi, elektrofiziki ve digar xassslarinin tadqiqi va hallolma sahasinin
oyranilmasidir.

Fiziki-kimyavi analiz metodlarindan istifade edarak Ho-In-Te iiglii sis-
teminda HoTe-In,Te; kasiyinda kimyavi qarsiliqh tasirin tadqiqi ve hal dia-
gramlarinin qurulmasidir.

HoTe - In,Te; sistemini todqgiq etmak li¢lin stexiometrik tarkibs uygun
hesablanmis maddalar analitik tarazida ¢akilorak kvars ampulalara doldu-
rulub 10-3 mm c.st. tozyiqe qadar havasizlasdirilaraq agzi lehimlanmis va
birbasa ampula metodu ile 1000-1050K temperaturda ham elementlarindan,
ham da binar birloasmalardan 5-6 saat miiddatinda sintez edilmisdir. Sonra
alinan niimunsalari homogenlasdirmak magsadi ilo 500-650K temperatur
intervalinda 100-120 saat miiddatinda termiki emal edilmisdir.

Termiki emaldan sonra sistemds alinan niimunalerin faza terkibini
daqiq miiayyan etmak liclin ampula sindirilmis, arinti toz halina salinaraq
yenidan termiki emal edilmisdir. Sonradan fiziki kimyavi analizin kompleks
metodlarindan-differensial termiki(DTA), rentgenfaza(RFA) va mikroqurulus
(MQA) analizlarindan istifads edilmisdir.

Ik névbada biitiin niimunslarin termoqramlar ¢okilmisdir. Differensi-
al-termiki analizin naticalarine asasan sistemdsa iki yeni fazanin alindig
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miiayyan edilmisdir. Miiayyan edilmisdir ki, sistemds 1:1 va 1:2 nisbatinda
peritektik reaksiya iizro Holn;Tes vo HolnsTe; torkibli inkongruyent
birloasmalar alinir. Bunun géra alinan birlasmalarin tarkibini daqiqlesdirmak
liclin ayri-ayri niimunalarin ve alinan {ig¢li birlasmalarin toz lisulu ila difrak-
togramlari ¢akilmisdir.

Baslangic komponentlar va digar atintilarin difraksiya xatlari ile alinan
birloasmalarin difraksiya xatlori mitqayisa edilmisdir. Bu zaman Holn;Tes va
Holn,Te; tarkibli birlasmalarda alinan difraksiya xatlari baslangic komponent-
lorin va diger orintilerin difraksiya xatlarinden farqlonir. Bu isa alinan
birlasmanin individualligini bir daha siibut edir. Aparilan analizin naticalari
sistemin ayri-ayr1 niimunsalarinin faza tarkiblarini tayin etmays imkan ver-
misdir. Analizin naticalarina asasan demak olar ki, 1:1 (50mol% HoTe -
50mol% In;Tes3) va 1:2 nissbatinda (33,3mol% HoTe-66,7% % In,Te3) alinan
birlasmalar gostarilan torkiblars tam cavab verir.

Sintez asasinda alinan birlasmanin individualligin1 miiayyan etmak li¢lin
ham ilkin komponentlarin, ham da alinan birlasmalarin mikrobarkliklari
PMT-3 markali cihazda 10 va 20 q ¢aki ile dl¢iilmiisdiir.

Miigayise etdikde alinan naticelar baglangic maddalarin naticalarina
uygun galmadiyi miiayyan edilmisdir. Bu bir daha siibut edir ki, hagigaten
1:1 va 1:2 nisbatinds alinan birlasmalar gdstarilan terkibs uygundur.

Miiayyan edilmisdir ki, HoTe - In;Te; kasiyi Ho-In-Te li¢lii sisteminin
kvazibinar kasiyidir. Eyni zamanda sistemin biitiin arrintilarinin piknometrik
tisulla sixhiglar1 da 6lgilmiisdiir. Sistemda alinan arintilar bark va kompak-
tdir.

In;Tes zongin olan arintilar tiind , bandvsayi rongda galan arintilar isa
gqaraya calan rengdadir. Alinan birlosmalarin beazi kimyavi xassaleri da
oyranilmisdir.

Onlar havaya, suya va lizvi halledicilare gars1 davamlhidir. Duru xlorid ve
sulfat tursusunda zoif , nitrat tursusunda ise yaxsi hall olur. Qati nitrat
tususunun tasirinden H,Te qadar pargalanir.
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KiMYOVI MODIFiKASIYA OLUNMUS SINTETIK SORBENTLO
VANADIUM(V) iONUNUN SORBSiYON-FOTOMETRIK TOYINI
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Azarbaycan Dovlat Neft va Sanaye Universiteti
Baki Dévlat Universiteti
m.hesenova.74@mail.ru

Miiasir dévrda ¢irklanma saviyyasinin artmasi naticasinda global miqg-
yasda ekoloji problemlar siiratle artir. Vanadium miintazem olaraq miixtalif
sanaye sahalarindan atraf miihite atilir. O, hamc¢inin xam neftdsa vo kdomiirda
nisbatan yiiksak qatiliglarda mévcuddur va onlarin yanmasi atomferds vana-
diumun daha yiiksek migdarinin artmasina sabab olur [1]. Titan va uran emal
zavodlarindan, elace do polad senayesindan atraf miihite atilan senaye tul-
lantilari tarkibinda daha yiliksak migdarda vanadium saxlayir.

Tahliikali agir metallardan sayilan Vanadium(V) ionunun qatili-ginin
haddindan artiq olmasi canli orqanizmlara manfi tesir gosterir va saglamliq
problemlari yaradir (tenaffiis yollarinin qiciqlanmasi, astma, sinir xastaliklari,
gan gostaricilarinda dayisikliklar va.s) [2].

Senayeda bu metaldan istifadenin getdikca artmasi metalin kicik miqdar-
larinin tayini ti¢iin siiratli vo hassas tisullarin islenib hazirlanma-sini zaruri edir
[3].

Qeyd olunanlarla slagadar senayeda miirakkab kimyavi tarkibli obyektlarda
bu metaldan istifadenin getdikca artmasi vanadium (V) ionunun tayini magsadila
yiiksok metroloji xilisusiyyatlora malik olan ve matris effektini azaltmaga vo ya tam
aradan galdirmaga imkan veran siiratli va hassas tisullarin islanib hazirlanmasini
zaruri edir. Bu sahada mévcud olan metodlar icarisinda 6ziiniin sadaliyi, iqtisadi ef-
fektliyi, yliksak selektivliyi il secilon sorbsion metod xtisusi yer tutur. Coxmarhslali
miurakkab sorbsiyon qatilagdirilma prosesinin effektliyi ilk névbads istifada olunan
sorbentlarin miivafiq xiisusiyyatlari (yliksak sorbsiya tutumu, aqressiv miihits da-
vamliligl, modifikasiya olunmaq imkanlari, pH-1n genis intervalinda sorbsiya xassa-
larinin saxlanmasi va s.) ile tayin edilir.Teqdim olunan bu isde malein anhidridi-sti-
rol sopolimeri asasinda sintez olunmus p-amino fenol fraqmentli polimer komplek-
somplagatirici sorbentin vanadium(V) ionunun sorbsiyaetma qabiliyyati statik
soraitda tadqiq edilmisdir. Metalin xelatamalagatirici sorbentlarla qatilasdirilmasi-
na muhitin pH-nin, metal ionlarinin qatihginin, mahlulun ion qiivvasinin tesiri dyra-
nilmisdir. Sorbsiyanin zamandan asililigl aragdirilmis, sorbsiya tarazliginin yaran-
ma an1 miiayyan edilmisdir. Tadqgiqatlar gostardi ki, vanadium (V) ionunun sorbent
ilo tam sorbsiyasi 1 saatdan sonra bas verir, maksimal sorbsiyas1 pH-4-de metalin
8-10-3mol/1 qatihiginda bas verir vo statik sorbsiy tutumu 241,4 mq/q-dir. ion
qiivvasi 0,6mol/l-a gadar oldugda sorbsiyaya tasir etmir. Tacriibs zamani miixtalif
mineral va izvi tursulardan istifads etmakla sorbsiya olunmus metal ionlarinin de-
sorbsiyasi da tadqiq olunmus optimal tursu secilmis va optial tursunun optimal
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gatiligl miiayyan olunmusdur. Miiayyan edilmisdir ki, HCl tursusunun 2M gatilig
udulmus metal ionlarini tam desorbsiya etmayo iimkan verir.
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VANADIUMUN (V) YENi RONGLI KOMPLES BIRLOSMOSININ
SPEKTROFOTOMETRIK T9YINi
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Miiasir sanayenin inkisaf etmasi atraf miihit obyektlorine daxil olan va
tokisiki xassalore malik agir metal olan vanadiumun miqdarinin operativ,
etibarli nazarat olunmasi ehtiyacini yaradir. Vanadiumun miqdarina analitik
nazarat kifayat gadar etibarl tsullarla aparilmalidir. Mahz buna goéra ds,
miixtalif obyektlards ve gida mahsullarinda bu metalin mikromiqdarini tayin
etmak liciin yeni hassas, secici metodikalarin islonib hazirlanmasi1 aktual
masaladir. Bu maqgsadle vanadiumun(V) priqgallol asash bis- [2,3,4-
trihidroksifenilazo] benzidin (R) reaktivi ilo amala gatirdiyi binar kompleks
birlasma spektrofotometrik metodla tadqiq edilmisdir.

Tadgiqat zamani vanadiumun va reaktivin 1-10-3M  mahlullarindan
istifads edilib.

omola golmis rongli kompleksin pH-dan asili olarag udma spektri
¢ixarilmis ve miiayyan edilmisdir ki, V-R liciin optimal sarait pH=4, A=490 nm
dalga uzunluguna uygun golir. Kompleksomalogalma batoxrom siirtisma ila
miisayiat olunur. Tacriiba gosterir ki, V-R kompleksi mahlulda onu amala
gatiran komponentlari qarisdirdiqdan darhal sonra amals galir.

Kompleksamalagalmays reaktivin gatilifinin tasiri dyranilmisdir. V-R
kompleksinin amala galmasi zamani  4-10-5M vanadium (V) ionunu
kompleksin tarkibina kecirmak iiciin 1:10-4 M R taleb olunur. 9msals galmis
rongli kompleks birlosmanin terkibi izomolyar seriyalar metodu ila tayin
edilmisdir. Kompleksin tarkibi V(V):R=1:1-a kimidir

Molyar udma amsali 13000-dir. Vanadium(V) ionunun reaktivla
fotometrik tayini zamani Ber qanununa tabecilik vanadiumun(V) 0,204-2,448
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mkq/ml qatiliq intervalinda 6danilir. Kompleksamalagalmaya kanar ionlarin
va poardalayici maddalarin tasiri 6yronilmisdir. Qalovi metallar vo Co4+, Cr3+,
Cu2+, Ni2+ kimi agir metallar toyinata manegcilik toratmir. Miiayyan edilmisdir
ki, kompleks yiiksak seciciliklo xarakteriza olunur. Bu metodikadan istifada
etmakls vanadiumu(V) miixtalif sanaye va tabii obyektlards tayin etmak olar.

SYNTHESIS, CHARACTERIZATION AND ANTIFUNGAL EVALUATION OF
Mn(II) AND Zn(1I) COMPLEXES WITH AMINO ACID DERIVED COMPOUNDS

Shahnaz Gahramanova 1, Fidail Jalaladdinov 1, Tarana Asgarova 1,
Mehriban Mammadova 1.Shabnam Shamilli 2, Panah Muradov 2
1nstitute of Catalysis and Inorganic Chemistry named after academician M. Nagiyev
of the Ministry of Science and Education
2[nstitute of Microbiology of the Ministry of Science and Education?
sahnaz.gahramanova@gmail.com

New complex compounds with ligand (tryptophan) of the composition
[ML2(H20)2] M=Mn,Zn were synthesized. It is shown that the composition of
the complexes obtained depends on the ratio of the initial components. The
composition and structure of the complexes were studied by elemental analy-
sis, X-ray analysis ,IR, UV-VIS spectral and thermogravimetric analysis. The
method of IR and UV spectroscopy showed that the ligands in the composition
of the metal (II) complexes enter the neutral form and coordinate with the
complexing agent through the nitrogen atom. The results of thermogravimet-
ric studies have shown that the final product of the thermal decomposition of
all compounds is metal oxide, respectively.

On the other hand, complex compounds of many transition elements can
possess a wide range of useful properties, for which the chemistry of complex
compounds has not yet been sufficiently studied.

In this article, we present methods of synthesis, properties and antifun-
gal evaluation of ligand (tryptophan) manganese (II) and zinc (1) complexes.

When the IR spectra of the free ligand are aligned with the spectra of the
complexes obtained, an obvious change is observed. In the reaction of zinc
with a tryptophan molecule, the double absorption bands of amine NH trypto-
phan vyy=3402,73 cm! and 6xy=738.16 cm'! disappear. A comparative analy-
sis of the results of IR spectral analysis shows that a crystalline complex of the
ionic type of tryptophan and Zn is synthesized.

With the definition of the thermic stability and the composition of syn-
thesized complexes [MnLz(H20):] the thermographic analysis was
made.Thermocouples were used to determine the composition and durability
of the synthesized complex compound and it was established that the complex
is resistant to a temperature 298°C) At higher temperatures, the complex
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gradually breaks down, and this process ends in several stages, and in all cases
the final product of the thermolysis process consists of metal oxides. Thus,
according to the results of the physicochemical methods used in the work, it is
established that the composition and structure of the complexes obtained di-
rectly

Figurel. shows the result of X-ray phase analysis of the synthesis prod-
uct. The interpretation of the obtained data also confirms the formation of the
[ZnLzH20)2].complex.
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Figurel. Diffractogram of the complex [ZnL2H20)].

Since the parameters of the crystalline cell differ from each other, a co-
ordination complex Zn-tryptophan was created (Figure.1). Tryptophan peaks
did not appear in Zn-tryptophan, but almost all complexes were created.

Antifungal evaluation of compex

Research will be applied to fungi with toxic effects, and for this it is in-
tended to use fungi belonging to the genera Aspergillius and Penicillium.
Ochratoxins are produced by some microscopic molds of the genera Aspergil-
lus and Penicillium. All ochratoxins exhibit strong nephrotoxicity and they
form complexes with proteins in the blood. The most common and most toxic
is ochratoxin A. Ochratoxin B and C have relatively low toxicity. Mycotoxins
are one of the natural toxins with low molecular weight and different chemical
structure, formed as a result of the secondary metabolism of fungi such as
Aspergillus and Penicillium. They have strong and diverse toxic effects on hu-
man and animal health. Fungi that produce mycotoxins can be found every-
where (including in different layers of the atmosphere), transported by wind
and air currents. The level of mycotoxin contamination can vary depending on
climatic conditions, season, geographical location and type of crop. It is known
that a quarter of the world's crops are at risk of contamination with mycotox-
ins.
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CUCTEMA As:Sez-AgBiSe:;

I'ouTakuH lllwkopoBa, fAcun JxadapoB
BakuHckuli FocydapcmeeHHblil YHusepcumem
gunteksh@hotmail.com

YuuThiBasi OJHOPOAHOCTb CTeKJI006pasHOro As;Ses, CljiaBbl CUCTEMbI
As;Se3-AgBiSe; roToBusM criaBiieHUeM ero ¢ AgBiSe; B yci10BUAX BakyyMa C
HOC/eAYIOLMM OXJaXJAeHHeM amimys Ha Bo3ayxe. TepmorpadupoBaHuem
JINThIX HETOMOT€HU3UPOBAHHBIX 00PA310B ONpPeEUIN TeMIIEPATYPhl CTEK-
JIOBaHUSI U BbIOpa/JM TeMIEepaTypy romoreHusupytoujero otxkura (550 K),
IpU KOTOPOH cIjiaBbl BblAepkHUBaiu B TedeHue 20004. McciesoBaHus npo-
Boauau Metogamu [ATA u POA a Takke usmepeHueM MUKpoTBepocTy U I/[C
KOHI[eHTPALMOHHBIX IeNel TUMa

(-) Ag (TB) | AgsRbls | (Ag2Se+As;Ses+BizSes) (TB) (+) (1.1)

C TBepAbIM 3jieKTposauToM AgiRblsB unHTepBase Temnepatyp 300-
400K.Ha ocHOBaHUM NOJIy4YeHHbIX AAaHHbIX NOoCcTpoeHa T-x guarpaMma cucTe-
Mbl As;Ses-AgBiSe; (puc.1). Kak BugHo U3 puc.1.1, cucteMa KkBa3ubMHapHa U
obpasyeT $pa30ByI0 gUarpaMMy 3BTEKTUYECKOTO THIIA. IJBTEKTHKA UMEET CO-
ctaB ~3 Moa% AgBiSe; u kpucra/musyerca npu 630 K. Kpuasa nukBuzyca
AgBiSe; nmeeT S-o06pa3Hy0 popMy, YTO yKa3blBaeT Ha CKJIOHHOCTb paclJja-
BOB cucTeMbl As;Ses-AgBiSe; k paccianBanui.TeMepaTypa noJMuMopdHOTO
nepexoga AgBiSe; npu fo6aBaeHun As;Se; MOHMKaeTcsA Ha ~50, YTO yKa3bIBa-
eT Ha 06pa3oBaHuUe y3KOUM 06J1aCTU TOMOTEHHOCTH (y') Ha OCHOBE ero BbICO-
KOTeMIlepaTypHOH Kybruieckoi Mmoaudukanuu. Ha puc.1.1 Takke npuBeeHbI
3HaYeHHUs TeMIepaTyp CTEKJIO0BAHUS JIMThIX HETOMOIr€eHU3UPOBAHHbBIX 06pas-
0B As;Ses-AgBiSe;. I[lo HamuM JaHHBIM, 06J1aCTh CTEK/JI006pa30BaHUs Ha
ocHOBe As;Se; B cucrteme As;Ses-AgBiSe; cocraBisier ~50 mon% AgBiSe,, a
06/1acTh "cTeKI0-KpUCcTaL1" npoctupaetcsa 1o ~85 mon% AgBiSe; (puc.1.1).
Kak BUAHO, TeMIlepaTypa CTEKJIOBAaHHUS MOHOTOHHO pacTeT oT ~450 K (uu-
cThiil AszSes) o 540 K (coctaB 60 Mmon% AgBiSe;), a 3aTeM ocTaeTcs mocTo-
SIHHOM.

PesynbTaTel POA nokasainy, 4To AudpaKkTorpaMMbl BCeX OTOMKEHHBIX
CIJIaBOB cUCTeMbl. As;Ses3-AgBiSe; cocToAAT U3 CyMM JIMHUM OTPaKeHUs UC-
XOJIHBIX COeIUHEHUH, UTO NOATBEPXK/AAET IBTEKTUUECKUN XapaKTep $a30BbIX
PaBHOBECUU.
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Puc.1.1 T-x AuarpamMMa U 06J1acTb CTEK/JI000pa30BaHUsl CUCTeMbI As,Ses-
AgBiSe;. KpecTuka - TeMnepaTypa cTek/JoBaHus; [- roMoreHHas cTekaodasa,
[I- reTeporenHasi cMech "CTEKJI0-KPHUCTAJLIbI".

JlutepaTtypa

1. leixeieB H0.M., lOcu60B 10.A,, [TonnoBkuH B.A., bBa6ansabsr M.B. Cuctema Ag-Bi-Se , XK.
Heopran.xumuy, 2003, 48, 12, 2100-2106.

2. fpemb6am E.W., Buruiena E.C. BzauMo/ieiicTBre cejleHHJ0B BUCMYTa U MbIIIbSIKA,
2KypHan Heopr.xumuy, 1962, 7, 12, 2752-2755

3. ba6ansawel M.B., Benuena I'M., Ba6aunsbl /.M., P3aeBa H.A. TepMoguHaMu4ecKue
CBOHCTBA CTEKOJI CUCTEMBI As-Se , XuM.nmpobsieMbl, 2009, 4, 602-607

HU3YYEHUE KOMIIV/IEKCOOBPO30BAHHWA KEJIE3A(III)
C HOBbIM PEATEHTOM HA OCHOBE CAJIMLINJIOBOT'O AJIBAETUJA

Yunapa Mamepaosa, Ceunaxk N'agxxuea, Pamuab Usiparos
BakuHckull 'ocydapcmeeHHblll YHUBepcumem
chinara.mamedova.86 @mail.ru

CaynMuuI0BBIN a/ibAEeTH, pearupys ¢ ru/jpa3oHaMy U apoOMaTHYeCKUMHU
amMuHaMu o6pasyeT llluddoBbie ocHoBaHUA. B 3TuUX coesuHeHUsX KapO6o-
HUJIbHAs Ipynna 3aMeHeHa UMUHOM WJIM a30MeTHHOBOM rpynnoit. CoeauHe-
Hus [lIndpdoBbIX 0CHOBAHUH M UX METa/IJIOKOMIIJIEKChI OYeHb BaXKHbI B Kaye-
CTBE KaTa/IM3aTOPOB B Pa3/IMYHBIX GUOJIOTMYECKHUX CHUCTEMAX, MOJUMepax,
KpacuTeJIsiX, a TaKXKe B MeJUIMHe U papMaLeBTHKe.

[I0o3TOMy CUHTE3 HOBBIX peareHTOB Ha OCHOBE CaJIMIUJIOBOTO aJIbJlert-
Jia, cneKTpodoToMeTpUYeCcKOe HCCIe/JoBaHUe ero KOMIJIEKCHBIX COe/JUHEHU N
C MOHAMHU MeTaJlVIOB, U3y4YeHue UX GU3NKO-XMMUYEeCKHUX CBOMCTB, pa3paboTkKa
YYBCTBUTEJIbHBIX U CEJIEKTUBHBIX METO/I0B ONpe/ie/ieHUs] B pa3IMYHbIX 00b-
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eKTaX CYUTAITCS TEOPETHYECKH M MPaKTHYEeCKH aKTyaJbHbIMU._Ha ocHOBe
CaJIMI[MJIOBOTO aJibJleru/ia HaMU OblJ CHHTE3UPOBAaH HOBBIM OpraHUYeCcKUi
peareHT:

Br

CHs
HO

OmpesesieHO KPUCTA/LJIMUECKOE CTPYKTypa U CleKTpodoToMeTpUde-
CKUM MeTOJ0M U3yYeHO KOMILJIEKCOOOpa30BaHUe 3TOr0 peareHTa Ha eJje30
(III). MeToAOM pPEHTTeHOCTPYKTYPHOrO0 aHaju3a ObLJIO YCTAHOBJIEHO KpH-
CTa/JINYECKOE CTPOEHUE peareHTa.

[loTeHCHOMeTpHUYECKHMM METOJO0M B BOJHO-3TAaHOJBHOM CpeJie onpeje-
JIeHbl KOHCTaHTa Aguccouuauuu pearedra: pK=9,66+0,02. UcciegoBaHo B3au-

MOJelCTBUE )eJsesa (I11) c 2-(((1-(3-
6poMeHN)3ITUMH/IEH )TUAPO30HO)METH )PEHOJIOM B  NPUCYTCTBUU  4-
aMUHOAHTUIIUPUHA.

YcranoBsaeHo, 4To kese3a (III) ¢ peareHTOM 06pasyeT OKpallleHHbIH
pPa3HOJIUTAaH/JHBIA KOMILJIEKC B NPUCYTCTBUM TPETbEr0 KOMIIOHEHTA, MPH
3TOM Ha6JII0/]aeTcsl TUO6COXPOMHBIM CABUT B CIEKTPE MOTJIOMIEHUS U MAKCU-
MaJIbHBIA BBIXOJl CABUrAETCS B KUCAYIO CpeAy MO CpaBHEHHWIO OGUHAPHBIM
KOMILJIEKCOM.

YcTaHOBJIEHO ONITHMAaJIbHbIE YCI0BHSI KOMILJIEKCOOOpa30oBaHHUEe pPa3Ho-
JIMTAaHJHOr'0 KOMILJIekca. MccienoBanue mokasasio, YTO ONTUMaJbHOE YCJI0-
BUs KoMILJIeKcoob6pazoBaHue pH=3 (A=400uM). bbL/10 U3y4YeHO BAUSHUE TEM-
nepaTypbl U BpeMeHHU.

Kommuiekc 06pasyeTcsl cpa3y nocje cMellMBaHUs KoMIOHeHTOB. Ompe-
JleJleHbl MOJIIpPHbIM K03 QUIIMEHT MOTJIOUEHUU U WHTEepBaJ MOAUYUHEHUS
3akony bepa: €=19000 u 0,112-2,24 MKr/mMJj. YCTAaHOBJIEHO COOTHOIlIEHHE
pearupyoux KOMIOHEHTOB B COCTAaBe PAa3HOJIMTAH/JHOI0 KOMILJIEKca C Me-
TOJaMH OTHOCUTesbHOro BbixoAa Crapuka-bapbaHesss U cABUra paBHOBe-
cus. CoctaB komiiekca cooTBeTcTByeT Fe(lll):R:4-amuHoanTunupux = 1:2:1.
W3y4yeHO BJMSIHHE HEKOTOPBIX MOHOB U MaCKUPYIOIIUX BELeCTB Ha 06pas3o-
BaHHe PA3HOJMTAHJHOTO KOMILJIEKCA. YCTAHOBJIEHO YTO, GOJIbLIOE KOJIMYe-
CTBa NOCTOPOHHUX UOHOB M MAacCKUPYIOLIMX BeLeCTB He MellaloT Ha onpeje-
snenue xesnesa(lll). Pazpa6oTaHHass MeTo/jlKa MOXET ObITh MCII0JIb30BAaHO B
onpezesnenue xesesa(lll) B c10KHBIX 00'bEKTAX.
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HoTe-InTe SISTEMINDO KIMY9VI-QARSILIQLI TOSIRIN OYRONILMOSI

Humay Hiiseynova, ibrahim Hiiseynov
Baki Doviat Universiteti
ibo.hesenlil2@gmail.com

ddabiyyat materiallarina asaslanaraq demak olar ki, miasir dovr,
yarimKecirici materiallarin kimyasi vo fizikasinin inkisaf saviyyasini miiayyon
edir.

Miiasir texnikada yarimkecirici materiallara olan tslabat glinii-giindan
artmaqda davam edir. Yarimkecirici maddalara olan tslabati 6demak (ii¢iin
hal-hazirda istifads olunan yarimkeciricilorin texniki parametrlorini daha da
artirmaq va bu masalalarin halli liclin yeni xassali yarimkecirici materiallar
axtarmaq vo onlatin tatbiq sahalarini genislandirmak lazim galir.

Malumdur ki, bu ciir materiallarin c¢ox az hissasi texnikada 6z tatbiq
sahasini tapa bilmisdir. Bu sababdan xiisusi talablara cavab vera bilacak
yarimKkecirici materiallarin hazirlanmasina boyiik ehtiyac duyulur. 9dabiyyat
materiallarindan malumdur ki,HoTe yiiksak yarimkeciri xassaya malikdir [1].

Eyni zamanda oadsbiyyat materiallarinda InTe diamagnit va
yarimKecirici xassaya malik olmsi hagda malumat vardir[2,] .

Taqgdim olunacaq isde asas maqgsad  holmium monotelluridle InTe
arasinda kimyavi qarsiliqh tasirin éyranilmasi, qarsiligh tasir zamani alinmis
birlasmalarin tarkibinin miiayyan edilmasi, onlarin bazi xassalarinin tadqiqi
va totbiq sahasidir.

HoTe va InTe sistemini tadqiq etmak iiciin stexiometrik tarkibs uygun
maddalar asasinda birbasa ampula metodu ile 8 niimuna 1000-1080K
temperaturda elementlarindan 7-8 saat miiddatinda sintez edilmisdir.

Sintez basa ¢atdigdan sonra arintilar 600-650 K temperaturda 120 saat
arzinds demlamaya wugradilmisdir. Alinan birlasmanin individualligini
miiayyan etmak Ug¢iin alinan arinti (40mol%InTe tarkiba cavab veran arinti)
tokraran demlamaya qoyulmusdur.

Termiki emaldan sonra niimunalar fiziki-kimyavi analizin kompleks
metodlar: (differensial-termiki(DTA), rentgenfaza(RFA), mikroqurulus(MQA)
asasinda tadqiq edilmisdir.

Sistemin orintilarinin  termoqramlar1 ¢akilmis ve alinan naticalar
asasinda sistemin arima diaqrami qurulmus. Lakin sitem biitiin qatiliq
intervalinda tadqiq olunmadigi ticiin sistemin hal diaqrami verilmamisdir.

Miiayyan edilmisdir ki, komponentlar 3:2 nisbatinda goturiildiikda
sistemda Hosln,Tes torkibli yalmiz bir birlasma alinir. Bu birlosma 1020K-
temperatur intervalinda peritektik reaksiya iizre amman inkonqruyent
birlasmadir.

240


mailto:ibo.hesenli12@gmail.com

M+HoTe € HosIn,Tes

Alinan birlosmanin individualligi fizik-kiyavi analizin kompleks
metodlar ila tasdiq edilmisdir

HozIn,Tes tarkibli birlasmanin bazi kimyavi xassalari do dyranilmisdir.
Alinan birlosma bark ve kompaktdir. 0 suya ve hvaya qarsi davamhdir. Uzvi
halledicilorda va galailards hall olmur. Duru xlorid ve sulfat tursusunda zaif,
nitrat tursusunda isa yaxsi hall olur. Qati nitrat tususunun tasirindan
par¢alanma bas verir.
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MUXTOLIF AMIN FRAQMENTLORI iLD MODIiFiKASIYA OLUNMUS
MALEIN ANHIDRIDi-STIROL SOPOLIMERI 9SASLI
SORBENTLORLO URAN (VI) iONLARININ SORBSIYASI

Fidan Bohmoanova, Elnars 9lirzayeva, Nazim $amilov, Famil Ciraqov
Baki Dévlat Universiteti
fidan_chem@rambler.ru

Uranin sulu mahlullardan ¢ixarilmasi ii¢iin sorbsion materiallarin isla-
nib hazirlanmasi bu elementin atraf miihitde toplanmasi ve yayilmas ila
alagadar yaranan radioekoloji problemlar baximindan aktual masala olaraq
qalir. Uranin tabii miihitds yayilmasina hamginin onun yiiksak miqrasiya gqabi-
liyyati da sabab olur.

Elementlarin mikromiqdarlarinin qatilasdirilmasi ii¢clin genis yayilmis
metodlardan biri onlarin mahlullardan sintetik sorbentlarls sorbsiyasidir. Bu
maqsadla yeni sorbentlarin alinmasi vacib masalalardan biridir.

Uranin sulu mahlullardan ¢ixarilmasi ii¢ciin miixtalif tabiatli sorbentlar
genis istifada olunur. Teqdim olunmus isda terkibinds miixtalif amin frag-
mentlari saxlayan malein anhidridi-stirol sopolimeri asashi polimer xe-
latamalagatirici sorbentlarls uranin (VI) mikromiqdarlarinin ayrilmasi va
gatilasdirilmasi tadqiq olunmusdur. Taklif olunan sorbentlarin K* ionuna gora
statik sorbsiya tutumlari hesablanmis vo potensiometrik titrloma metodu ila
ionogen qruplarin ionlasma sabitlari miiayyan olunmusdur. Sorbsiyanin opti-
mal saraiti (pHopt, Sorbsiya miiddati - 1, ion qiivvasinin tasiri - y, sorbsiya tutu-
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mu-ST, mq/q) miiayyan olunmusdur. Sorbsiyanin optimal saraitinda qurul-
mus sorbsiya izotermina asason sorbentlorin maksimal sorbsiya tutumlari
tayin edilmisdir. Uranin sorbentlarla maksimal sorbsiya daracasina pH-1 4-5
olan mahlullarda nail olunur. Sorbsiya tarazligi mahlulun sorbentls 2-3 saatliq
tomasindan sonra yaranir.

Sorbsiya prosesina ion qiivvasinin tesiri de dyranilmisdir. lon qiivvesi-
nin artmasi sorbentin xassalarina manfi tasir géstarmisdir ki, bu da koordina-
sion-aktiv qruplarin elektrolit ionlari ile ekranlasmasi ila izah olunur.

Sorbsiya prosesine metal ionlarinin qatiiginin tasiri arasdirilmisdir.
Tadgigat naticesinde miiayyan olundu ki, mahlulda uranil ionunun qatiligini
artirdiqda sorbsiya olunmus metalin miqdari artir va 6:10-3 mol/l qatiliginda
maksimal olur.

Uranin (VI) sorbentdan desorbsiyasina miixtalif mineral tursularin
(HCIO4, H2S04, HNO3, HCI) tasiri da Oyranilmisdir. Alinmis naticalara gora
demoak olar ki, maksimal desorbsiya daracasine 2M HCIO, tursusundan isti-
fads etdikds nail olunmusdur. Regenerasiya olunmus sorbenti takrar qati-
lasdirma tiglin istifada etmak olar.

Uranin (VI) ayrilmasi li¢lin metodikalar islanib hazirlanmis va bu me-
talin tabii obyektlarda gatilasdirilmasi ii¢iin tatbiq olunmusdur.

SYNTHESIS OF HETEROGENEOUS IRONPORPHYRIN-CONTAINING BIOMI-
METIC PPFe3+OH/Al,03 CATALYST

Besti Aghamalieva, Ulduz Mammadova, Latifa Gasanova
Ministry of Science and Education of the Republic of Azerbaijan, academician
M.Naghiyev Institute of Catalysis and Inorganic Chemistry
baghamaliyeva@gmail.com

In recent years, research on the synthesis and development of biomi-
metic catalysts based on ironporphyrin complexes, which model the main
function of enzymes, especially cytochrome P-450, due to their main charac-
teristics (activity, selectivity, mildness of reaction conditions, working mecha-
nism of active centers, etc.) has made significant progress.

Biomimetic catalysts are very specific catalysts that have a number of
properties not found in other catalysts. One of the most important features of
biomimetic catalysts is the functional specificity of enzymes. Synthesized bio-
mimetic catalysts imitate useful physicochemical properties of monooxygen-
ase enzymes, particularly cytochrome P-450, such as activity and selectivity
[1]. The creation of highly active biochemical catalysts is mainly determined
by the convenient method of their preparation.

242


mailto:baghamaliyeva@gmail.com

Heterogeneous  biomimetic hemin -  iron(lll)protoporphyrin
(PPFe3+OH/Al;03) catalyst was synthesized in several stages.

The initial stage of the synthesis is dissolve a certain amount of their ac-
tive centers in appropriate solvents. The process of active centers immobiliza-
tion in a solid matrix was carried out by removing them from appropriate sol-
vents. Synthesis of biomimetic catalysts active centers is a multi-stage process
[2].

The synthesis of active biochemical catalysts is based on their exact
preparation methods. As an initial step in the synthesis of iron-containing pro-
toporphyrin PPFe3+OH/Al,O3; biomimetic catalyst, 19 mg of PPFe3+OH active
mass was dissolved in a volume of 230 ml of an appropriate solvent, water-
alcohol solution using a continuous mixer until the solution acquired a "khaki"
colour. After the active complex is completely dissolved, the optical density of
the prepared solution is measured in the FEK apparatus, and the density of the
solution corresponding to the active density is determined. Then, 3.5 ml of
Al,O3 carrier, previously treated at 200°C temperature, is added to the pre-
pared solution of the active complex.

During adsorption, the colour of the matrix changes from white to dark
brown. Adsorption of PPFe3+OH active complex on Al,03 with continuous stir-
ring lasted only 4 hours. After that, the adsorbed catalyst was successively
washed with distilled water, filtered and dried at 60°C for one hour. After ad-
sorption, the difference between the concentration of the residual solution
determined in the FEK apparatus and the initial concentration gives the
amount of adsorbed active mass. The density of the active mass of the biomi-
metic catalyst in the matrix was 3.48 mg/g.

The synthesized, PPFe3+*OH/Al;03 biomimetic catalyst immobilized on
alumina is selective and active, imitating some useful functions of monooxy-
genases. This biomimetic catalyst was tested in both catalase and monooxy-
genase reactions and showed long-term stable catalytic activity and high re-
sistance to oxidizing agents.
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AZORBAYCAN RESPUBLIKASININ KURSONGi NEFT YATAGININ
LAY SULARININ KiMY9VI TORKIBININ
RENTGEN-FAZA ANALIZI iL9 TODQIiQi

Comils Hiiseynova, Giinel Homzayeva , Niisaba 9liyeva
AR ETN akademik Y.H. Mammadaliyev adina Neft-Kimya Proseslari Institutu
nushabaaliyeva2007 @gmail.com

Azarbaycanin quru arazisinin Kiir ¢okakliyinda yerlasen ‘Kiirsangi’ ya-
tag1 1962-c1 ildan baslayaraq istismar edilmays baslanmisdir. Neft yataglarin-
da moévcud olan lay minerallasmis sularinin ham yerlasma darinliyinin, ham
da kimyavi tarkibinin tadqiqi miihiim shamiyyat kasb edir.

Moalumdur Ki, neft, neft mahsullar1 ve qaz kondensatlar1 havaya, suya vo
torpaga manfi tasir gostarir. Neftin hasilati, naqli va emali zamani karbohidro-
gen sizmasl vo minerallasmis lay sularinin dagilmasi, iimumilikds ekoloji
vaziyyatin pislasmasina gatirib ¢ixarir.

ddabiyyatlarda neft vo duz c¢irklanmasinin bitki ortiiyline tasiri mo-
dellards genis sakilda isiglandirilir. Lakin neft ve natrium xloridin birgs tasiri
haqqinda malumatlar praktiki olaraq yoxdur. Halbuki, neft duzunun atraf
miihiti cirklondirmasi, ekosistemlar ticiin boytk tahliike yaradir. Neftin bitki
ortliyli vo onlarda neft karbohidrogenlarinin toplanmasina tasir mexanizmle-
rinin va naticalarinin dyranilmasi takca ekosistemlar liciin deyil, ham da in-
sanlar iiciin vacibdir, ¢linki bitkilorde mutagen va kanserogen olan aromatik
karbohidrogenlar toplanir.

Kiirsangi neft yatagindan gotiiriilmiis lay suyu ¢okdiriiliib, alinmis
cokiintii avvalca otag,sonra isa 100°C-da quruducu sobada qurudulmusdur.
Qurudulmus niimunanin rentgen-faza tarkibi XRD TD 3500 (Cin istehsal) dfif-
raktometrinda, monoxromatik Cuka siialanma dasti (A = 1.5418 A) va Ni fitri-
nin istifadasi ils ila tadqiq edilmisdir. Niimunalar otaq temperaturunda26=>5-
85° bucaq intervalinda skan edilmisdir.

Qeyd edak ki, maddanin vaziyyati baradas ilkin informasiyani rentgen
spektrlarinin xarici goriintisiindan da almagq olar. Niimuna 6ziineamaxsus kubik
gafas quruluslu, parametrlarina gore bircins materialdir. Toqdim olunmus
sokilda NaCl-a aid piklar aydin segilir.
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Sakil. Kiirsangi yatagindan gotiiriilmiis lay suyunun rentgenoqrami

Nimunanin tarkibi gakil-den goriindiiyii kimi eynicinsli olub, 00-005-
0628 (Halite)-NaCl-dan ibaratdir. Yoni niimunsa 1 fazali, Cubic - quruluslu olub,
yuvaciqlarin difraktometrik 6l¢tlari:
4.9896 x 4.9896 x 17.061 <90.0 x 90.0 x 120.0> intervalindadir.
Dar ve yiiksak difraksiyali piklarin giymatlondirilmasi asagida
verilmisdir.

20=31.820 d(A) =2.8100
20 =45.546 d(A)=1.9900
20=56.403 d(A)=1.63

Burada- d-disklar aras1 masafani(A) gostarir.

Demoli,duz tarkibina gore Kiirsang neft yataqlarinin lay suyunun biitiin
niimunsalarinds natrium va xlorid ionlarinin tstlinliik tagkil etdiyi miisahida
olunur ve biitlin lay sularinin tarkibi natrium xlorid tiplidir. Xlorid ionlar1
tciin MPC(ITAK) -nin artighg1 4-7 dafadir. Xloridlar isa 6z névbasinda 4-cl
tohliika sinfins aiddir.
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ELM VO TODRIiSDO KiMYA DIiLINiN APARICI ROLU

Giilnara Diiriiskari, Lamiya Abdullayeva, Xalil Nagiyev
Baki Dévlat Universiteti
gduruskari@mail.ru

Diinya elmi bazasinin formalasmasinda fundamental elmlarin yaratdigi
malumat bazasi mistasnaliq tagkil edir. Miixtalif elmi istigamatlards olunan
kasflor vahid elmi dil vasitasilo elmi anlasma, elmi miibadile ve inteqrasiya
moarhalalarini hayata kecirarak garsiya qoyulan maqgsada nail olmaga zomin
yaradir. Qisa bir vaxtda elma yiyalanmayin an vacib yolu onun dilina
yiyalonmakdir. Kimya dilinin formalasmasi tarixi faktlar vo tolabatlara asas-
lanir. Sadadan miirekkeaba dogru formalasan kimya dilinin magsadi mévcud
elmi faktlar1 ve nazariyyalari birmanali olaraq dinlayiciys catdirmaq, onlarin
elmi tefakkiiriiniin formalasmasina yardimg¢i olmaqdan ibaratdir.

Moaktab kimya dilinin sagirdlara moanimsadilmasi miiallimin tadris
miiddatinde hayata kegiracayi an masuliyyat talob edon marhalalardan biri-
dir. Sagirdds fonns maraq va sevgi formalasdirmagq li¢lin ilk névbada elmin di-
linin sada va yaradici tadrisine nail olmaq lazimdir. Sagirdlar tadrican
miirakkablasan kimya dilinin elementlarini ilk vaxtlarda azbargilik saviyya-
sinda manimsamaya ¢alisirlar. Lakin, artiq tadrican oturusmus elmi dil fonnin
tadrisinda avtomatlasir. Tedgiqat zamani miiayyan olunmusdur ki, sagirdlar
tclin kimya dilinin elementlarindan an aziyyatlisi kimyavi nomenklatiranin
moanimsanilmasidir. Clinki kimyavi nomenklatura sagirdden slave olaraq ya-
radiciliq ve mantiqi yanasma talab edir. Bu zaman interaktiv ders metodu an
yaxs1 komakgi vasitadir. Umumi bilik miibadilasi fonunda sagirdlsrin elmi bi-
liklarinin demonstrasiyasi ila paralel olaraq, aktiv dars formasi ham da
havaslandirici xarakter dasiyir. Kimya dilinin manimsadilmasi ikitarafli aktiv
faaliyyat formasidir. Bu faaliyyatde dyraden terafden (miisallim) ham elmi,
ham da pedaqoji professionalliq talab olunur. Miiallim tadris zamani elmin an
son nailiyyat va yeniliklarinden xsbardar olmali va uygun didaktik prin-
siplardan c¢ixis edarak, sagirdlari bu biliklarle silahlandirmalidir. Artiq get-
dikca takmillagan kimya dili sagirdlarin yeni kimyavi material va faktlari anla-
malarinda xiisusi rol oynayir. 9la manimsanilmis kimya dili sagirdlarda
goalacak ixtisaslasmalarindan asili olaraq fundamental baza formalasdirir. Kim-
yaci-miiallim kimi ixtisaslasmada tokmillosmis kimya dili bilgilari sonraki faa-
liyyat donaminda bilavasite yardimgi olur. Zaif elmi dil bazas1 olan insanlar
sonraki is marhalalarinda ¢ox boylik maneslarla garsilasirlar.Clinki, neca adi
hayatda dovlst yol nisanlar stiriiciilorin kémayina goalirss, elaca da simvol va
terminlar elmin izahinda kimyagilarin komayina gslir. Bu noqteyi-nazardan
kimya dili sagirdlare kimya elmi ile paralel dyradilmali, lakin bu proses
tadricon hayata kesirilmalidir. Sagirdlarin har iki materialla birdan-bira
yuklanmasi neqativ naticalara gotirib ¢ixara bilar. Ona gora dilin manimsa-
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dilmasi zamani artiq yiiklanmays yol vermak olmaz. Oyradiloan material iso
miitomadi tokrarlama vasitasile miivafiq bilik normalarina cavab verir.

Elmin dili tarixen formalasan, sadedan miirakkaba dogru inkisaf trayek-
toriyasi olan va diinya tarafinden birmanali gabul olunmus imumbasari an-
layis formasidir. 9sas1 ana diline sdykenan elmi dil nazari va praktiki
diistincalorin kasisdiyi konkret faktlarin birbasa ifads vasitesidir. Tam
moanimsanilmis elmi dil elm adaminin an giicli silahidir.

KIMYANIN TODRIiSINO MUASIR YANASMA-STORYTELLINGLORIN
TOLIM PROSESINDO OHOMIYYOTI

Giilzar Quliyeva, 9ntiqa Seyidova
Sumqayit Déviat Universiteti

q.gulzar@mail.ru

Fann mazmunlarinin reallasmasi {i¢lin istifade olunan miiasir tsullar
talim prosesinde miisbat emosional saraitin yaradilmasina, tahsilalanlarin
kommunikasiya bacariglarinin inkisafina va eyni zamanda qeyd olunan miihi-
tin inteqrasiyasinda dyranilon mévzunun daha maraqla, asan manimsanilma-
sina imkan yaradir. Bu miiasir ve mahsuldar tadris metodlarindan biri ds sto-
rytellinglardir, yani hekaya danismaqdir. Storytellinglarin ixtisas sahalari ¢ox
genisdir va o 0zlini demak olar ki, bu sahalarin hamisinda dogrultmusdur.
Nahayat, kecon asrin 90-c1 illarindan storytelliglor- pedaqoji hekayalar tadris
sahasinda da sinandi. Xiisusils, kimya fonninin ¢atinlik daracasini nazars al-
saq, o har bir tahsilalan {i¢lin asan dark olunan ve ya meanimsanilan olmur.
Moévzularin misllim tarafinden yigcam, mantiqi ve yaradici sakilde plan-
lasdirilmasi talim prosesinin keyfiyyatine miisbat tasir gosterir. Talabalari
movzu ila neca maraglandirmaq olar? Yeni bir mévzunu diizglin basa diismak
ticlin, geyd olundugu kimi tadris olunacaqg mévzu mantiqi sekilde qurulmal va
tohsilalanlar1 maraqlandiracaq bir sakilds taqdim edilmalidir. Son vaxtlar yeni
movzunu yalniz mithazirs va taqdimat saklinda deyil, hatta daha maraql
toqdim etmaya imkan veran bir ¢ox totbiglar da ortaya ¢ixmisdir, bu da iKT-
resurslarinin talim prosesinda ¢ox genis soakilda tatbiqi ila baghidir. Bu giin pe-
daqoji hekayadan multimedia texnologiyalar1 vasitasile ham ayani, ham da
distant tahsilds tahsilveranlar tarafindan asanligla faal istifads ils istifada olu-
na bilar.

Pedaqoji hekaya tahsil malumatlarin toqdim etmak ii¢iin bir texnika ki-
mi asagidaki funksiyalari yerina yetirir:
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L 4

tarbiysedici motivasiyaedici

Kimya darslarinin canli xarakter dasimasi, laboratoriya tacriibslarinin
va ya praktiki islarin maraqli ke¢masi, eyni zamanda sagirdlarin verilon
movzular1 yaxsi manimsamasi ticiin bu lisul xtisusi shamiyyat kasb edir. Xiisu-
sils, sinifdanxaric islarin maraql sakilda tartib olunmasi tli¢lin da iisuldan isti-
fade etmak magsadauygundur. Bu bir qadar ds tahsilveranin dziiniin da ya-
radic1 keyfiyyatlarini {iza ¢ixarir. Masalan, sada bir tacriibani hekaya saklinda
ifade edarak mazmunun badii formada ¢atdirilmasi tahsilalanlarin bu prosesi
daha rahat manimsamasina kdmak edacak. Rollu oyunlarin hayata kecirilmasi
iclin da bu tatbiq yararhdir.

Hekays izahinin asas iistiinliiklarini geyd edak:

- hekaya izahi giiclii bir texnologiyadir. Maraqh bir hekaya bir ¢ox in-
sanin diggatini comlayir va kifayat gqoador tez tasir edo bilir, monimsanilma
prosesi asanlasir;

- hekayo izah1 darin niifuz etma texnologiyasidir. Sexs erkan usaqliqgda
hekayalari dinlayici kimi dyrenir. Hekayalari qavrama qabiliyyati har bir insan
ctin fitri bir istedaddir;

- hekaya izah1 pulsuz bir texnologiyadir, he¢ bir investisiya toalab
etmayan ve miitaxassislari calb etmayan bir vasitadir;

- hekays izahi bir aylance texnologiyasidir. Quru dilds yazilan
darixdirict matnlar insanlari deyil, obyekti tosvir edir;

- hekaya izahi interaktiv rejimda linsiyyatdir.

Hekaya izah etms iisulu yalniz miisbat emosiyalar dogurmur, eyni za-
manda daha farqli veziyyatda biliklari tatbiq etmaya imkan verir. Tsahsilalan-
lar biliklarin praktikada tatbiq edilmasinin sabit yollarini manimsamis, stan-
dart olmayan dyranma vaziyyatlorinda bilik ve bacariglardan istifada eda
bilar. Qeyd etdiyimiz kimi, sagirdlerin mévzunun praktik hissasinin hekaya
soklinda dinlamasi ve ya bu hekayanin sahnalasdirilmis oyun kimi taqdim
edilmasi onun darkolunan olmasi vo uzun middat yaddaslarda qalmasina
komak edir.
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TODRIS PROSESINDO MUASIR TENDENSIYALAR

Giilzar Quliyveva, Aida Maharromova
Sumqayit Déviat Universiteti
q.gulzar@mail.ru

Qeyri-miiayyanlik, demak olar ki, son illarin biitiin ictimai miizakiralari-
nin imumislok so6ziina ¢evrilmisdir. Miixtsalif ixtisas sahiblorinin fikrincs,
xiisusila, son illar tahsil dominant faaliyyate cevrilir.

Tahsilda asas tendensiyalar kimi asagidakilar: geyd etmak olar:

Adaptiv 6yrenma. Adaptiv talim texnologiyasini “interaktiv talim cihaz-
lar1” kimi taqdim etmak va onu dyrananlarin ehtiyaclarina uygunlasdirmaq
liclin yeni texnologiyalardan istifade edan talim modeli kimi giymatlondirmak
olar. Bu metodun maqsadi talabalari sadaca dinlayicilardan farqli olaraq talim
prosesinda faal ve amakdasliq edan istirak¢ilara g¢eviran optimallasdiriimis
talim modelini yaratmaqdir.

Virtual va slave Realliq (VR@OR). VR vo 9R miiasir vo siiratle inkisaf
edan texnologiyalardir. Onlarin maqgsadi ragamsal cihazlarin va proqramlarin
kémayi ils yaradilmis, obraz xarakteri dasiyan obyektlarla insan hayatinin fizi-
ki makanini genislondirmakdir. Hazirda asagidaki cihazlardan istifads olunur:
virtual ve alava realliq eynaklari, kontrollerlar, qulaghqlar, smartfonlar, plan-
setlar. Bu cihazlar insana raqamsal obyektlari gormays vo esitmays imkan ve-
rir. Yaxin galacakds aks alaga alcaklari vasitisila insanlarin ragamsal ob-
yektlara toxunmasina imkan verilmasi gozlanilir.

Motivasiyani da oyrenmanin ragamsallasmasinin bir hissasi kimi geyd
etmak olar ki, burada asas diqqgat 6yrenanin dinlaydiyi ve dyrandiyi materialin
toqdimatdan sonra nece manimssanilmasidir.Tadrisin ragamsallasdirilmasi
¢orgivasinda Oyranan faaliyyatinin motivasiyasi ve tahlili, miixtalif alatlarden
ibarat olan malumat vasitasilo soxsi trayektoriyasinin neca tartib edilmasina
maraqdan ibaratdir.

Oyunlasdirma. Oyunlasdirma oyundan kenar maqgsadlara ¢atmaq li¢lin
oyun elementlarinin voe mexanikasinin tatbiqidir. Oyun texnikasi distant tah-
silda xtisusila populyardir.

STEAM tahsili. Fenlararas:t va tatbiqi yanasmaya, o climladan tebiat
elmlarinin, texnologiyanin, miihandisliyin, yaradicilifin, riyaziyyatin vahid
tolim sxemino, inteqrasiyasina osaslanir. Galacokdo biz tobiat elmlori ilo
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alagads texnologiya va yliksak texnologiyali istehsalla alagali pesalara sahib
olacagig, xtisusan da bio- vo nanotexnologiyalar tizra miitoxassislara bdyiik
tolabat olacaqdir. Miitexassislara miixtalif sahalardan hartarafli talim va biliys
ehtiyac olacagq.

MOOC ( kitlavi aciq onlayn kurslar- KAOK ), mobil va qarisiq éyranma.
MOOC ile roqabat aparmaq tamamile faydasizdir. Onlayn kurslar tolabalara
bayandiklarini se¢mak va qisa miiddatds, har yerds, daha az pulla bilik alda
etmak imkani verir. Mahz buna goéra de MOOC kurikulumunun tadris prose-
sina inteqrasiya etmak imkanina malik olmalidir. Mobil 6yrenms elektron
tohsil va distant tehsille six baghdir, forq mobil cihazlarin istifadasidir.
Oyranma yerindoan asili olmayaraq bas verir ve portativ texnologiyadan isti-
fada etmakls bas verir. Basqa s6zls, mobil 6yranma dasinan cihazlardan isti-
fads edarak makanda tahsil almaqla baglhh mahdudiyyatlari azaldir.

Natice olaraq geyd edak ki, reqgamsal va texnoloji imkanlar diinyasinda
texnologiyadan istifade edsa bilmak kifayat deyil, texnologiyanin hayatinizi
necs yaxsilasdira bilacayini, pesakar imkanlar artira bilacayini va isinizi yaxsi
yerina yetira bilacayini basa diismak va uygun sakilda tatbiq etmak vacibdir.
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Hazirda bir ¢ox o6lkslards comiyyatin miiasir inkisaf tendensiyalarina
uygun galan,qabaqcil tahsil texnologiyalarinin axtarisi ilo miisayiat olunan,de-
mokratiya ve humanizm prinsiplarine asaslanan tahsil sistemlarinin mo-
dernlasdirilmasi proseslari gedir.Miiasir tahsil standartlarina ke¢id maktabda
kimyanin tadrisi metodlarina yeni,yaradici yanasmalarin axtarisini va tadris
faaliyyatinin mazmununun metod va formalarini tokmillosdirmayi nazardas tu-
tur.Sagidlarin idrak faaliyyatinin inkisafinin an yaradici ve tasirli yollarindan
biri kimya miialliminin talim prosesinda didaktik oyunlardan istifads etmasi-
dir.Diizgiin secilmis didaktik oyun ham tadris prosesini aktivlasdirmaya,ham

250


http://store.steampowered.com/app/482390/The_Night_Cafe_A_VR_Tribute_to_Vincent_Van_Gogh/
http://store.steampowered.com/app/482390/The_Night_Cafe_A_VR_Tribute_to_Vincent_Van_Gogh/
mailto:aisel.zeynalova@mail.ru

da sagirdlarin hartarafli inkisafina sarait yaratmaga imkan verir.Darslarda va
elektiv kurslarda oyun metodundan istifads sagirdlerin kimyaya maragini
artirir,motivasiyanin yaradilmasina va biliklarin faal sakilde manimsanilma-
sina komak edir.].Comenius va J.Rousseau qeyd edir ki,60yroanmanin an yaxsi
yolu oyundur.Ciinki didaktik oyunlar tahsil,tarbiys va inkisaf kimi asas tahsil
funksiyalarini hoartorafli haoyata kecirmoays imkan verir.L.S.Viqotski oyun
haqqinda yazirdi ki,sagirdlarin oyun zamani istediklarini etmalarina baxmaya-
raqg,eyni zamanda onlar tadris oyununun sartlarina va qaydalarina amal etma-
yi dyrenirlar.Kimya fonnini tadris edarkan sagirdlarin dyranilan fonnin ham
anlayislarina,ham de bacariglarina yiyslanmslari nazards tutulur.Lakin bazi
anlayislar o gadar miicarrad va ya miirakkab ola bilar ki,bazi sagirdlar onlari
basa diismakda ¢atinlik ¢aka bilar[1].

Boazi bacariglar ise asanligla 6éyranila bilmaz.Bu baximdan kimyanin
tadrisinda oyun tisulu ¢ox zaruridir.Kimyanin tadrisinda didaktik oyunlardan
istifade miitlaq kurikulumun tslablarine uygun olmalidir.Misallim hansi
movzular1 oyunlarin kémayi ile hayata keciracayina 6zli garar vers bilar.Oyu-
na baslamazdan avval sagirdleri hazirlamaq vs istigamatlandirmak vacib-
dir.Oyuna baslamazdan avval miisllim sagirdlari oyunun qaydalari ilo atrafl
tanis etmali va oyundan avval darsin mdvzusunun asas anlayislarini izah
etmalidir.Miiallim  dyradici  oyunlardan  istifade  edarsak  Kkartlar
diizalds,dyranilan movzu haqqinda sagirdlerin fikirlarini dinlaya bilar.Oyun
zamanl muallim oyunun gedisini,sagirdlarin se¢imlarini,mtzakiralarini vo
digar harakatlarini izlamalidir[2].

Bazan misllim oyunu bir miiddst dayandirmagi maqsadauygun hesab
eda bilor.Bu zaman miisallim sagirdlarin diggatini miiayyan bir konsepsiyaya
va ya oyunun bazi asas maqgamlarina yonaldir.Basqa so6zls,didaktik oyunun
kimya toadrisine inteqrasiyasinda miisllimin {izerina c¢oxlu vazifalar
diisiir.Belalikla,deya bilarik Kkikimyanin elektiv kurslarda tadrisi zamani
diizgiin sec¢ilmis oyun ham talim prosesini aktivlosdirmays,ham doa sagirdlerin
idrak maraginin inkisafina serait yaratmaga imkan verir.
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Tahsil daha fordi, funksional vo somoarali olmalidir, yoni tahsil siste-
minda sagirdlarin 6z maraqlarini, qabiliyyatlarini ve galacak hayat planlarini
hayata ke¢irmalari li¢iin sarait yaradilmahdir.

Elektiv s6zii latin dilindi “electus” s6ziindan gotiiriilmiis ve “secim, secil-
mis” demakdir. Elektiv anlayisin darslorda tatbiqi har bir talabanin fordi tahsil
maraqlarinin, ehtiyaclarinin ve meyillarinin 6danilmasi ila slagalandirilir, ba-
cariqlarin formalasmasina yonaldilir. Elektiv anlayislar vasitasila taskil olun-
mus darslarin maqsadi talabalari tahsilin fardilosmasina va sosiallasmasina,
galacak peso faaliyyati sahasininin stiurlu ve masuliyyatli secimina hazirliga,
har bir usagin potensialin1 {ize ¢ixarmagq, galacak pesasini segcmasinda ona
koémak etmaya dogru istiqgamatlandirmakdir. Homc¢inin elektiv anlayisdan isti-
fado edorak taskil olunan darslarin osas xiisusiyyati onlar1 talobanin 6zii
secmak zarurati ile baghdir ki, buda telabani fardi tahsil trayektoriyasinin
miistaqil qurulmasi, pesokar 6ziiniitesdigloms vaziyyatina gatirir. Malum ol-
dugu kimi, akmeo-pesakarliq miiallimin biitiin pedaqoji prosesa tatbiq etdiyi
tisul, metod va metodologiyalarindan daha semarali istifads edarak sagirdlari
doarsds va pedaqoji prosesda foal voziyyata goatirirorak elmsizlikdon elmi bi-
liklarin inkisaf etdirmasina dogru yonaldilmasidir. Miisllimin pesakarligi o za-
man artirila bilar ki, pedaqoji prosesdas istifads edilan biitiin iisul, metod va
metodologiyalar dyrenanlarin inkisaf etmasina sabab olsun. Oyrananlarla
oyradonlor arasinda isgiizar, sarbast, moaqgsadyonlii faaliyyat axtarilan
samarali tisullarin tapilmasi ve asan yol ila sagirdlara dyradilmasindan asili
olur. Elektiv anlayislarin inkisaf etdirmasinin maqgsadi ondan ibaratdir ki,
garsiya qoydugumuz maqsada ¢atmagq li¢iin bu anlayislarin daha da genislan-
dirilmasi, ekstensiv va intensiv inkisaf etdirilmasi sagirdlards kimya elmina
garst olan maraq va motivasiyani artiraraq, kimyavi biliklarin ham slda
edilmasi, ham ds tatbiq edilmasini 6zlinds ehtiva eds bilir. Miiayyan elektiv
anlayislar1 basa diisiilon sakila salaraq sagirdlords interaktiv biliyi inkisaf et-
dirmasina nail oluruq [1-2]

Elektiv anlayisdan istifadanin tistiinliiklari - talabaya miistaqil hayata hazir-
lasmagq va pesa se¢mak imkani verir. Elektiv anlayislarin kimya darslarinda tatbi-
gi ham kimyavi biliklarin alda edilmasini, ham ds alds edilan biliklarin praktikaya
tatbigini 6zilinda ehtiva edir. Masalen: “azot ve onun birlosmalari” mévzusuna
elektiv anlayis tatbiq edarak “azotun tebiatda dévran1”, “azotun alinmas1”, “azo-
tun fiziki ve kimyavi xassalari”, “ azotun birlismalarinin sintezi” sistemli sakilda
sagirdlora catdiraraq slde olunan biliklorden istifade edarsk azotdan alinan
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darman maddalari, glibralar, partlayict maddslar, boyaq maddslari, virus sley-
hina aminli birlogsmalar, ziilallarin 6yranilmasina sabab olur.[3]
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Kovalent rabito movzusunun tadrisinda riyazi biliklorden istifado
edarak, bels izahat vera bilarik.

Kimyavi rabite saylarinin hesablanma tisullarini bels izah eda bilarik:

1.Normal duzlarda(Ammonium duzlar1 istisnadir) rabits saylarinin
hesablanma qaydas1 asagidaki kimidir:Umumi rabitslarin sayi=Oksigenin
valentixindeksi,ion rabitalarin sayi=Metalin valentixindeksi, Polyar kovalent
rabitalarin say1 = Umumi rabita-ion rabits ve ya Markezi atomun valentliyi ila
indeksinin hasili.

Masalan: Al;(S04)3 molekuldaki rabitalarin sayina baxagq.

U.R=2x12=24

[.R=2x3=6

P/K.R=24-6=18 va ya Markazi atomun yani S-iin Valenti ila indeksini
hasili: 6x3=18

2.Ammoniumun duzlarinda rabits saylarinin tapilma qaydasi asagidaki
kimidir:Umumi rabitalerin say1 = (Oksigenin valentixindeksi)+hidrogenin
say1,lon rabitalerin say1= NHs* qrupunun say1,Polyar Kovalent rabitenin sayi=
Umumi Rabita-ion rabite

Masalan: (NH4)2S04 molekundaki rabitalarin sayina baxagq:

U.R=2x4+8=16

[.R=2

P/K.R=16-2=14

3.Turs duzlarda rabite saylarinin tapilma qaydasi asagidaki kimidir:
Umumi  rabitelerin  sayi=Oksigenin  valentixindeksi,lon  rabitalarin
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say1=Metalin valentixindeksi, Polyar kovalent rabitalarin sayi= Umumi rabita-
fon rabits

(Vo ya (Markeazi atomun valenti+Hidrogenin sayi)xtursu qaliginin in-
deksi)

Masalan: Na;HPO4 molekulundaki rabitalarin saylarina baxaq:

U.R=4x2=8

[R=1x2=2

P/K.R=8-2=6 va ya [5(P-nin valenti)+1(Hidrogenin say1)]x1(tursu qal-
181n1n indeksi)=6

4.9saslarda rabite saylarinin tapilma qaydasi asagidaki kimidir: Polyar
kovalent rabite sayi= Hidroksil qrupunun(OH-in) sayi, ion Rabite sayi=
Metalin valentixindeksi

(Homgcinin hidroksil qrupunun sayir els metalin valentina uygun
goaldiyindan ion rabits sayi= hidroksil qrupunun say1 deya bilarik)

Umumi rabita say1=Hidroksil qrupun sayix2

Masalan: Al(OH)s molekulundaki rabitalarin sayina baxagq:

P/K.R=3

LR=3

U.R=3x2=6

Natica. Kimyavi rabits mévzusunun tadrisinda sagirdlar krossvordlar
hall etmakls bilik, bacariq va vardislar gazana bilarlar. Homginin, krossvordlar
sagirdlari diislinmays, natica ¢ixarmaga, miistaqil naticalari miigayise va tohlil
etmaya macbur edir. Bununla yanasi, krossvordlar mévzunun daha maraqli va
aylancali Oyrenilmasini tomin edir. Krossvordlar sagirdlerin mantiqi
tofakkiiriinlin inkisafinda miithiim rol oynayir, darsin biitiin marhalalarinds,
xiisusila de yaradic1 tatbigetma, Umumilasdirma marhalalarinda istifads
edilir.informasiya ve kommunikasiya texnologiyalarinin tohsilds sistemli
tatbiqi zamani alds edilan naticalar gosterir ki, informasiya texnologiyalar:
tohsilde miihiti tam dayisdirir,ders prosesinin interaktiv teskiline imkan
yaradir.
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Layihalar metodu texnologiyasi 9makdasligla talim ve Modul texnolo-
giyalarindan sonra miiasir maktablarda nisbatan genis yayilmis olan yeni pe-
daqoji texnologiya noviidiir . Burada pedaqoji —-texnoloji proseslarin real-
lasdirilmasi tiglin ham miiasir ( kompiiter , telekommunikasiya ,elektron baza
gostaricilari, interaktiv televiziya, video , multmediya vasitslari va s.), ham
do ananoavi ( elmi vo moalumat kitablari, videoyazilar vo b .) todris vasitale-
rindan istifade olunur . Layiha tzarinds islayarkan hamcinin kiitlavi infor-
masiya vasitalarindan ( radio , televiziya , dovri matbuat ) istifads edilmasi
vacib sayilir . Layihalar metodu texnologiyasi ilo O9makdasligla talim texnolo-
giyalar1 iizvi suratds inteqrasia oluna bilir , ¢linki onlarin tetbiqinds oxsar
tolim  dsullarindan istifade olunur .Bu texnologiyanin o birilarindan
Ustlinliiyti ondadir ki ,burada daha shatsli va praktik shamiyystli mdvzular
islonir , homginin sinif-dars prosesinds vo dorsdonkonar vaxtlarda problemin
tadqiq edilmasi, 0yranilmasi miimkiin olur [1].

Layihalar metodu ils sagirdlarin tadqgiqat islari aparmasi iiciin maktab
kimya tadris proqramina uygun olan asagidaki mdvzularin islenmasini
maqgsadauygun hesab edirik :Yanma . Yanacaqlar va onlarin semarsli yandiril-
masi iisullari ,tobii sularin miihafizesi . I¢gmsli suyun hazirlanmasi proble-
mi,metallurgiya , Cuqun va polad ndvlari, texnikanin inkisafinda onlarin rolu
.Metallarin korroziyasi , onunla mibarizs iisullari va s.Sonuncu mévzu iizra
talimin “ Layihalar metodu “ texnologiyasi ila tegkili va kecirilmasi metodi-
kasini nazardan kecgirak .Movzuya aid layiha lizarinds isin marhalarla aparil-
mas1 5 dars saatinda va darsdankar vaxtlarda ( bir ay arzinda ) aparilir .
Mévzunun islanmasi miixtalif siniflarde ( X, Xl ) miixtslif vaxtlarda aparila
bilar . Har dars saatinca miivafiq talim islari ardicil olaraq yerins yetirilir.1-
ci darsda layiha mdvzusu ve magsadler miayyanlasdirilir , tagkilati islarin
kecirilmasi planlasdirilir . Tedqiq edilon moévzu ils bagh maqgsadlar asagi-
daki mezmunda miiayyanlasdirile bilar :1.idrakii - pedaqoji mezmunda tomiz
atmosfer havasinin terkibini , tomiz tobii cay ve deniz sularinin taxmini
torkibini , atmosfer havasini, tabii sulari va torpagi ¢irklondiran asas ant-
ropogen manbalari va onlarin atraf miihite atilan tullantilantilarin ssas
tomizlanms {sullarini, kimysvi maddsalarle atraf miihitin ¢irklanmasina
garsi ictimai miibarize tadbirlarini havada vo suda ¢irklondirici maddalarin
gatihginin yolverilma haddini miisyyenlasdirmak .1. Inkisafetdirici mezmun-
da :hava, tabii su, torpaq niimunalarinin tarkibini analiz etmeyi, ¢irklandirici
maddalarin ( elementlarinin , ionlarin ) texmini miqdarini tayin etmayi,
cirklonmis havani va suya xarici slamatlarine goéra tomiz hava va sudan
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farqlandirmayi, atmosferin va hidrosferin miihafizasine aid sads calismalar
va masalalori hall etmoayi bacarmaq vordisleri yaratmaq onlar1 inkisaf et-
dirmak ,Torbiysedici meazmunda:havada, suda, torpaqda ¢irklandirici
maddalarin artmasinin insan saglamligina, bitkilarin va heyvanlarin normal
inkisafina, tarixi abidalara zararli tasir etmasina .Bu darsda asagidaki tagkilati
islor hayata Kkegcirilir: a) tedqiqat problemlari miiayyanlasdirilir; b) har bir
problemin halli ti¢iin forziyys irali siiriiliir , onun izah va siibut edilmasi
ticlin yollar gostarilir [2].

Natica .Maktab kimya kursunda demir va onun arintilarins aid mévzu-
larin atraf miihitls alagali tadrisi masalalari arasdirilmis, bu mévzularin tadri-
si prosesinda sagirdlarda ekoloji bilik va bacariglarin formalasdirilmasi im-
kanlar1 barasinds malumat verilmisdir. Sagirdlara ekoloji biliklarin verilmasi
yollarindan biri kimi ekoloji mazmunlu “Umumilasdirici dars “ modeli veril-
misdir. Bu tip darslardan istifade ham kimya kursunun miivafiq bélmasinin
sagirdlar tarafindan hartarafli manimsanilmasina, ham ds onlarda ekoloji an-
layislarin, biliklarin, madaniyyatin formalasmasina gatirib ¢ixaracag.
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Gorkamli miitexassislar tohsil mazmununun yenilasdirilmasi ils
olagadar islahatlarin aparildigt dovrds dars, onun qurulusu va taskili
barasinda pedaqoji matbuatda boyiik miizakirslar aparir, 6z fikirlarini bildirir,
taklif va raylarini verirlar. Miiasir darsin na saviyyads aparilmasina aid ¢ox-
sayli suallara verilan cavablardan iimumi naticalars galmak olar [1]. Masalan,
dovr miiasirlesdikca doars da bir o godar miiasir saviyyada kecirilir.
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Miasir inkisafetdirici dars sagirdin saxsiyyatini 6n plana ¢akmakla
fordi xiisusiyyotlorini, maraq ve meyillorini, eloco do comiyyoatin tolabini
nazara almagla kecirilmalidir. Darsda miisllim baladgilik funksiyasini daqiq
yerina yetirmali, sagirdlerin sarbast bilikloar qazanmalarina sarait
yaratmalidir.

Dors tolimin miihiim tagkilat formasi kimi hesab edilir. Sagird vo
miallim alagalari sinif-dars sisteminda baslli olur. Miiasir inkisafetdirici darsa
verilan talablarda dyradanla dyranan arasinda, maktabls valideyinlar arasin-
da, sagirdler arasinda slagalar yenilanir, sagirdin ve miisllimin funksiyasi
dayisir. Burada miisllim balad¢i va istiqamatverici, sagird ise tadgiqat¢1 va
“kasf edan” olur. Darsin samarali va maraqli kegmasi iiciin yaxsi naticasinin
olmas1 miiallimin saristaliyindan, pesakarlifindan ¢ox asilidir va burada asas
iki sart vacib rol oynayir.

e Darsin magsadinin daqiq aydinlasdirilmasi
e Mbaqgsada catmaq Ugilin talim vasitalarinin, Usullarinin segilmasi va
bunlardan keyfiyyastli istifads olunmasi

Miasir dovriin talablarina gors dars asas inkisafetdirici, tarbiyesedici va
tohsilverici funksiyalari yerina yetirmalidir.

- Tahsilverici funksiya sagirdlara qazandiqglar: biliklarin tatbiqi liglin
soraitin yaranmasi, tadris materiallarinin manimsanilmasini ve s. yerina
yetirir.

- Inkigafetdirici funksiya - sagirdin sexsi keyfiyyatlorini vo intellektual
qabiliyyatlarini, tedqiqatini va s. askara ¢ixarir.

- Tarbiysedici funksiya vetandas dayarlarinin va iimumbasar dayarlarin
formalasdirilmasi, Oyrensnin manavi keyfiyyatlorinin, boylik davranis
madoaniyyatinin tarbiyasi, talim prosesine uygun olan psixoloji miihit,
oyranmak havasinin, 6ziina olan hérmsatin formalasmasi, elmi va estetik
diinyagoristiniin, tefakkiiriiniin inkisaf etdirilmasini tamin edir.
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SAGIRDLORIN MONIMSOMO QABILIiYYOTLORININ YUKSOLDILMASINDO
MUASIR-AKMEO TEXNOLOGIYALARDAN SiSTEMLI ISTIFADO EDILMOSI

Kamil Haqverdiyev, Yegano Mommadbsliyeva,
Xslil Nagiyev, Arzu Pasayeva
Baki Dévlat Universiteti
Memmedeliyevayegane@gmail.com

Muasir soraitde sagirdlerin manimsama qabiliyyatlorinin inkisaf etdi-
rilmasi yeni texnologiyalardan, elaca ds, akmeo pesakarligin artirilmasindan
asili olur. Sagirdi passiv veziyyatdan faal vaziyysta kecirmak, bununla da sa-
girdlards kimya elmina va kimyanin dyranilmasina garsi maragin yaradilmasi,
nazari biliklarden pedoqoji proseslarda ve digar tacriibi sahalards diizglin is-
tifade edilmasi giinlin aktual masalalarindan biridir. Nazari arasdirmalar
gostarir ki, kimya elminin sagirdlara déyradilmasi zamani miallim pesakarligi
onun bir sexsiyyat kimi 6zlinli gostera bilmasinds, dyratdiyi fonnin biitiin
sirlorina balad olaraq sagirdlorde manimsamanin tagkili liciin miixtalif asan
tisullar, metodlar vo metodologiyalar tatbiq edilmakla sagirdlarin hartarafli
oyradilmasina nail olmaq olur[1-3].

Tadgiqatin aktualligi : Sagirdlerin menimsama qabiliyyatlarini artirmaq
ticlin hal-hazirda miixtslif iisul, metod ve metodologiyadan istifads edilir. Bi-
zim fikrimiza gors, interaktiv talimda sagirdlarin manimsama qabiliyyatlarini
ylksaltmak tliclin miiasir akmeo-texnologiyalardan sistemli istifada etmak ba-
cariginin inkisaf etdirilmasi pedoqoji prosesin garsisinda duran asas vazifa ki-
mi durur, affektiv talim magsadlarindan istifads natica etibari il darsin key-
fiyyatinin yiiksaldilmasi baximindan xiisusi aktualliq kasb edir.

Tadgiqatin maqgsadi:Akmeo-texnologiyalardan tadris prosesinda isti-
fade zamani miisllim pesakarligini yiiksak saviyyaya catdirmagq, sagirdlarin
manimsama qabiliyyatini yiiksaltmak, onlar1 passiv veziyyatden aktiv
vaziyyata kecirmak va talimda samarali natica alds etmak.

Natica: Deyilanlari nazars alaraqg, misllimin maqgsadyonlii faaliyyati
onun sagirdlarls tagkil eda bilacayi samarali va har iki torafs miisbat tasir eda
bilacak faaliyyat néviiniin se¢ilmasindan ¢ox asilidir.

Akmeoloji bacariq ve vardislarin musllimda inkisaf etdirilmasi ve onun
hamin bacariqlardan diizgiin istifads edarak sagirdlerds ilk 6nca maragin, mo-
tivasiyanin, samaraliliyin, passiv veziyyatdan faal vaziyyate kegmayin, biliklari
ishar etmayin va eyni zamanda pedaqoji prosesda istifada olunan biitiin re-
surslardan- komputerlardan, internetdan, kitab va digar materiallardan yerli-
yerinda istifade etmak bacariginin inkisaf etdirilmasi ilo onlarda akmeo-
manimsamanin inkisaf etdirilmasi daha da genislondirils bilar.

258


mailto:Memmedeliyevayegane@gmail.com

9dabiyyat

1. AkmeoJsiorusi: HUTOTHM, Hpo6JieMbl, NepCHeKTHBbl. MaTepuaabl Hay4HO-
MpaKTUYecKOM KoHpepeHLUH, NocBsilleHHOW 10-seTuio Kadeapbl aKMeoJIOruU
u ncuxosioruu npod. Jear. PATC, AA. [lepkad u ap..- M: U3a-Bo PATC, 270.

2. AxwMeosiorusi: yue6GHUK, non obuy. pex. A. A. Jlepkada. MockBa: U3zn-Bo PAIC,
2002, 650.

3. AxkMeoJsiorusi: yuebHUK, noJ o6uy. pen. A. A. Jlepkada. MockBa: U3g-Bo PATC,
2004, 688.

4. Axkmeosiorus: yue6Hoe noco6ue, A. A. Jlepkay, B. I'. 3a3bikuH. CankT-IleTepOypr:
[Mutep, 2003, 256.

KIMYA FONNINiN TODRIiSi PROSESINDD MULTIMEDiYADAN iSTiFADO

Turan Valiyeva
Azarbaycan Dévlat Pedaqoji Universiteti
Veliyevaturan.92@gmail.com

Azarbaycan Respublikasinin Prezidentinin 2008-ci il 10 iyun tarixli
sarancami ila “2008-2012-ci illards Azarbaycan Respublikasinda tahsil sis-
teminin informasiyalasdirilmasi tizra D6vlat Programi” tasdiq edilmisdir [3].
Bu sanad 6lkemizin tahsil sektoru ii¢iin vacib rol oynayirdi. Tahsil sistemi 61k-
anin inkisaf strategiyasinin asasinda dayanir. Bu giin diinya 6lkalarinin tahsil
sisteminda IKT-nin totbigina xiisusi énam verilir. IKT-nin tatbiqi sayasinda
usaglar miistaqil yeni biliklar alds eds bilirlar. Qarsilasdiglar1 problemlari
rahatligla hall edirlar.

Sagird siiurlu, aktiv va miistaqil faaliyyati naticasinda talim prosesinin
subyektina ¢evrilir, bu iss talimin daha semarsli ve maraqli olmasina imkan
yaradir. Asagidaki sxemda deyilanlar daha strafl sks olunmusdur (sxem 1).

Sxem 1

Kimya fonni lizre multimediya vasitalarindan istifadanin asas xiisusiy-
yoti biliyin mazmunca formalasdirilmis sokilda togdimati, masale holli lizre
bacariglarin formalagsmasi tizra xeyli sayda praktik tapsiriglar sisteminin EK
(elektron kompleks) daxil edilmasidir. Tedris prosesinds tatbiq edilon multi-
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mediya mazmununda ayani material darslikdaki tadris materialina slava

cadval, grafik, sxem, slayd, videoyazi ola bilor. Multimediya kursunun sa-

girdlarin biliklarine operativ nazarat etma imkanlar1 da boyilikdiir. Bu
magqsadla kursun tarkibinds olan elektron testlardan genis istifads etmak olar.

Kimya darslerinde multimedia vasitalarinin istifadssi naticasinda
asagidaki naticalar alds edilmisdir:

— sorti tadris metodlari ile miiqayisada (kitab va lI6vhadan istifada etmakls)
insant daha uzun middat sarzinds va qarsiligh alags ile moévzuya
istiqamatlandirir;

— kompiiterls islamayi bilon insanin nainki bilik hagqinda tesavviirii olur,
ham da bu bilikden neca va harada istifada etmak tacriibasi qazanir.
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KIMYANIN TODRISIND 3D TEXNOLOGIYASININ TOTBIQIi

Zarina Nagizada
Baki Doviat Universiteti
zarinanagizade@gmail.com

Kimyanin tadrisinde 3D-don istifade sagirdleri dersa calb etmak vo
onlara miirakkab kimyavi anlayislari qavramaqda yardimg1 olmagla barabar,
yaradical tafakkiirii inkisaf etdirmak ii¢iin giiclii bir vasita ola bilar. Kimya
darslarinda 3D texnologiyasini tatbiq etmayin bazi yollar1 bunlardir:

1. Molekullarin 3D modellari: Sagirdlara maddalarin qurulus strukturlarim
vizuallasdirmaga vo xassalarini basa diismays komak etmak iiciin
molekullarin 3D modellarindan istifads edilir. Molekullarin 3D
modellarini yaratmaga ve manipulyasiya etmaya imkan veran bir ¢ox
proqram va veb-saytlar var. Masalan, virtual Chemistry 3D sayti, ModelAR
Organic Chemistry proqrami va s.

2. Virtual eksperimentlar: Sagirdlara tahliikasiz ve idars olunan miihitda
kimya tacriibalori kegirmaya imkan vermak iiciin virtual realliq simulya-
siyalarin tatbiqi effektiv yoldur. Bu, sagirdlore miixtalif kimyavi mad-
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3.

dalarin bir-biri ila neca reaksiya verdiyini va tacriibalari neca tahliikasiz
yerina yetirmali oldugunu anlamagq ti¢iin yardimgi olur.

Artirtlmis realliq: Kimya anlayislarini hayata kecirmak tigiin artirilmis re-
alligdan istifada etmak cox magsadauygundur . Masalan, sagirdlara mole-
kullarin strukturlarini va xassalarini praktiki sakilde tadqiq etmaya im-
kan veran molekullarin 3D modellarini real diinya obyektlarinin iizarina
goyan programlar mévcuddur. (Halo AR, Aurasma va s.)

3D c¢ap: Molekullarin, kimyavi reaksiyalarin va laboratoriya
avadanhglarmin fiziki modellorini yaratmaq ticiin 3D c¢apdan istifads
etmak sagirdlara kimyavi maddalarin fiziki xassalarini basa diismaya va
avadanlglarin tacriibalards neca istifade olundugunu vizuallasdirmaga
komak edir.

Interaktiv I6vhalar: Molekullarin ve kimyeavi reaksiyalarin 3D modellorini
gostarmak li¢lin interaktiv 16vhalardan istifade etmak olar. Bu, real vaxt
rejiminde  modellari  yonlandirmays imkan verir, miirakkab
konsepsiyalar1 niimayis etdirmayi ve sagirdlari talim prosesina calb
etmayi asanlasdirir.
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SAGIRDLORDO KOQNITiV YADDASINIIN INKISAF ETDIRILMOSINDO
STEAM TOHSIL METODUNUN TOTBIQI

Maya Ibrahimova 1,Arzu Pasayeva 1, Nurana Hiiseynova2
Baki Dévlat Universiteti 1
Tbilisi Doviat Universiteti?
ibragimovamayal3@gmail.com

STEAM Elm, Texnologiya, Miihandislik, incasanat va Riyaziyyat (Science,

Technology, Engineering, Art, Math) sozlarinin ingilisce bas harflarindan ya-
ranan qisaltmadir va bu fonlari inteqrasiya edarak tadris etmayi hadaflayan
fanlararasi va tatbiqi yanasmani asas gotiliran tahsil falsafasinin adidir. STEAM
texnologiyasi ilk yarandigi1 vaxtlarda Elm, Texnologiya, Miihandislik va Ri-
yaziyyat sozlarinin ingilisce adlarinin bas harflarinden ibarat olan STEM
qisaltmasi saklinda istifads olunurdu. Daha sonralar bu metodun yaradiciligla,
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incasanatla inteqrasiyasina cahd edildi voe STEAM abbreviaturasi meydana
galdi[1-2].

Orta tohsil sisteminda tadris edilan biitiin fanler sagirdlarin bilik va
bacariglarinin artmasinda, saxsiyyatinin formalasmasinda miithiim rol oynaynr.
Lakin son zamanlarda orta iimumtshsil maktablarinds kimya fannina ayrilan
dars saatlarinin miqdarinin az olmasi va proqramin agirligi kimya misllim-
lorinin isini xeyli ¢atinlasdirir, eyni zamanda da sagirdlarin bu fanna olan
maragini azaldir, kimyani onlarin goéziinds asilmasi miimkiinsiiz olan bir
maneays cevirir. Bela olan halda miisllimlerin kémayina IKT, bugiiniin va
golacayin tahsil metodu olan STEAM galir. STEAM texnologiyast miixtalif
fanlarin tadrisinda tatbiq olunur, o climladan da kimya fanninin tadrisinda
tatbiqi yeni-yeni miivaffaqiyyatlara yol acir. Kimya fanni tizra STEAM darsini 6
marhalaya ayirmaq olar va darslarin bu marhalalarls tadris olunmasi tahsilin
keyfiyyatini artirir, somaraliliyini va effektivliyini daha da inkisaf etdirir. bu
metodun Kimya darslarinda tatbiqi darslarin daha maragql, innovativ, saxsiy-
yatyoniimlii ve galacek pesaydniimlii olmasina zemin yaradir. Oyranilan bili-
Klorin yaradici faaliyyato ¢evrilmasi, dors prosesinda tacriibe apararaq, mod-
ellor hazirlayaraq 6yranms, tatbigetma STEAM-in asas yanasmasidir.

Natico . STEAM tahsil metodunun tadris olundugu siniflarin sagirdlari
arasinda asagidaki miisbat naticalar alds olunmusdur: 1. Yaradici diisiinca
torzini stimullasdirir - sagirdlar dars prosesinds diisiincali suallar vermayi,
bilavasite o6zlori apardiglar1 tadgiqatlara asaslanarag hamin suallara cavab
tapmagi, tatbiq etmayi, problemlari miiayyanlasdirmayi ve onlar yaradici
soakilda hall etmayi dyranirlar.

2. 9hamiyyoatli amakdaslq taklif edir - tohsilalanlar tizlasdiklari prob-
lemlari neca hall edacaklari barads miizakiraler aparir, bir-birlari ila fikir
miibadilasi edirlar. Bu da 6z névbasinda sagirdlararasi komanda isina va intel-
lektual diskussiyalarin inkisafina musbat tasir gostarir. 3. Tanqidi tafakkiiru
giiclondirir - STEAM tahsil metodu sagirdlerin koqnitiv yaddasimi inkisaf
etdirir. Sagirdlar ilk 6nca yaranan problemi nazarden kegirir, alde olunan
malumatlari, elaca do an optimal hall yolunun axtarisi ligin sahib olduglar
miihandislik ve texnoloji bacariglarini tatbiq edirlar va biitlin bunlar hamaisi
sagirdlari diisiinmays, tonqidi fikirlar irali siirmaya sovq edir[3]. 4. Praktiki
talim tacriibasi verir - 6yrananlara qarsida duran layihanin icrasi iigiin lazim
olacaq bir qurgunun, cihazin necs isladiyini ve ya neca diizaldilacayini
oyranmak liclin miixtslif materiallar ve vasitalardan istifads etmak bacarigini
asilayir. 5. Sagird soxsiyyatini formalasdirir - sagirdlar qruplarla islayarken
onlarda nizamliliqg, sabirlilik, raqabatlilik, tadqiqatciliq, gender barabarliyina
va bir-birlarinin fikirlarine hérmat kimi saxsi keyfiyyatlor formalasir, onlarda
dinlomsa, nitq sdyloma madaniyyatlari inkisaf edir. Kimya hayati shomiyyotli
bir elm sahasidir.
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Bu fannda Oyranilan nazari biliklarin real hayatla, atraf miihitla
alagolondirilmoasina ¢ox boylik ehtiyac vardir ki, STEAM toahsil metodundan
istifads edilmasi kimya darslarini hayatla bilavasita alagalandirir.
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KiMYA DORSLORINDO SAGIRDLORIN ZEHNi FOALIYYOTLORININ
MUXTOLIF FORMALARDA iNKiSAF ETDIRILMOSi

Konana Agazads, Nasim Abisov, Arzu Pasayeva, Xalil Nagiyev
Baki Dévlat Universiteti
kenene2001@gmail.com

Tadris prosesinin aktivlasdirilmasi sagirdlerin miistaqil fikirlasmalari-
nin yollarindan biridir. Bunu hayata ke¢irmak iiciin dars prosesinda miiallimin
faaliyyatinin taskilina deyil, sagirdin miistaqilliyina vo onun zehni faaliyyatina
tokan veran talim texnologiyalarina tistiinliik verilmalidir. Miiayyen edilmisdir
ki, sagirdlara hazir biliklar verdikda onlarin zehni faaliyyatlari demak olar ki,
inkisaf etdirilmir. 9sas agirliq onun yaddasinin {izerina distr. Sagirdin
samarali tadris faaliyyotini taskil etmak iiciin analiz, sintez, miicarradlosdirma
va Umumilagdirma aparmasini toamin edan problemli stiuasiyalar yaradil-
malidir.Sagird problem qarsisinda qaldiqda onda olan bilik ehtiyatindan isti-
fada etmakls, fikirlasma naticasinda yeni bilik alda edilir.Miisllimin beyninda
sagirdin beynina kociiriilon bilik onun zehni faaliyystini inkisaf etdirmak
avozina langidir.insanda dark etmayon talobat o vaxt yaranir ki, magsads ¢at-
magq Uclin onda olan bilik ve bacariglar kifayat etmir. Bu zaman problem ya-
ranir va o problemi hall etmak li¢iin ¢atinlik qarsisinda qalir. Bu zaman sagir-
din zehni faaliyyati daha gorgin veziyyatds olur va 6zl nayise kasf edir yeni
bilik alda edir. Kimyanin tadrisinin asas prinsiplari kimyadan malumath va da-
vametdirici (inkisafetdirici) funksiyalarinin hayata kecirilmasidir. Kimyanin
asas anlayis va qanunlarinin se¢ilmasi kimyadan faktiki materialin yadda sax-
lanilmasi yilikiini azaldir. Bunun naticasinda az miqdarda faktiki materialla
daha ¢ox bilik vermak prinsipi hayata kecirilir. Umumtoahsil maktablarinds
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tabiat elmlarinin tadrisi tabiats aid sistemli bilikls yanasi, biliklarin manimsa-
nilmasi yollarin1 da gosterir. Tabiat elmlarinin taninmis alimlari sagirdlara
toqdim etdiklari biliklari manimsamalari onlarin tacriibalarinin naticasidir ve
onlar bu biliklari miixtalif zamanlarda manimsamislar. Alimlarin taqdim et-
diklari biliklari sagirdlarin alda etmasi iiciin onlardan zehni faaliyyat talab
olunur. Basqa sozls, sagirdlar manimsadiklari biliklari yenidan kasf etmis olur
va onun sevincini yasayir. Ona gora da kimyadan talim prosesi sagird liglin
maraqli olur. Sagirdin maqsadyonlii faaliyyati onun samarali faaliyyatina
tokan vermis olur. Zehni foaaliyyatlo monimsomo prosesindo yadasal-
ma,darketma asasinda yeni elmi fikrin yaradilmasi va onun tizarinds miixtalif
todgiqatlar aparilmasi hayata kegirilir. Umumtsahsil maktablarinds tadris olu-
nan kimyanin qurulusu va onun tadris prinsiplarindan asili olaraq zehni faa-
liyyat miixtalif formalarda inkisaf etdirilir. 9lds edilmis biliklarden sagirdlarin
yaradiciligla tetbiq etmasi va onlarin zehni faaliyyatlarinin miintazam olaraq
inkisaf etdirilmasi kimyanin tadrisi prosesinds miiasir talim metodlarinin
tatbiq edilmasi ila hayata kegirilir.[1-2].

Kimyadan biliklarin alds edilmasi prosesi lic formada reallasdirila bilar.
Birinci formada sagirdlar kimyadan qanunlari dark edir, alda etdiklari biliklari
sistemlasdirir ve tatbiq etmakls 6zlarinda bilik va bacariq formalasdirirlar.
Miiallim fonlararasi alagadan istifads edarak buna misal gostars bilar. Ikinci
formada sagirdlar alds etdiyi biliklardan verilmis tapsirigi hall etmak iiciin is-
tifade edirlor vo onlar alava bilik manbalsrindan ds istifade etmakla ugurlu
farziyye irali silriirlor. Ona uygun amsliyyatlar1 aparmaqla shatali sakilda
totbiq edirlar. Uclincii formada sagirdlar kicik qruplarla va kollektivle qarsiya
cixan problemlari hall etdiklari {iclin bu tadris vahidinin daha mahsuldar
moarhalasi olur. Bu ciir tadris faaliyyati asasen darsdanxaric (sinifdenxaric)
islarda tatbiq edilir. Bunun {i¢iin sagirdlar slava bilik manbalarindan istifada
etmakla plan tartib edirlar. Tartib edilmis plan iizra sagirdlser laboratoriya
tacriibalori, praktiki masgalalar aparirlar, sonra alda edilmis naticonin dogru-
lugu yoxlanilir va bunlar asasinda referatlar hazirlanir. Tadris prosesinda va
darsdanxaric islards situasiya tipli masalslarin tatbiqi sagirdlarin zehni faa-
liyyatlarinin inkisaf etdirilmasinin an yaxsi formalarindan biridir.
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UMUMTOHSIL MOKTOBLIORINDD KIMYA FONNININ TODRISINDS BIR
NECO FONNIN BIRGO INTEQARSIYASI

Samira dliyeval, Nasim Abisov?
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LHaciyev adina “Taraqqi” texniki-humanitar liseyi2
nasimabishov@gmail.com

Fonlorarasi alage dedikde har hansi bir fonnin tadrisnde miiayyon
moévzunun, masalenin, problemin, prosesin va ya tapsirigin mahiyyatini
arasdirmaq tciin bir ne¢a fonnin imkanlardarindan birlikds stiurlu sakilds is-
tifade etmak basa diistliir. Elm, texnika inkisaf etdikca yeni fanlar yaranir. Har
bir fonni yalniz homin fonna aid olan materiallarla dorinden basa diismak
miimkiin deyil. Ona gora da fonlararasi alagadan istifade olunmasi tadris pro-
sesinin vacib masalalarindandir. Orta imumtahsil maktablarinda ¢alisan har
bir miiallim yalmiz 6z fonnini deyil, digar fonlar iizra de minimal bilklara malik
olmali, daim 6z diinyagoriisiinii genisloandirmslidir. Miiasir dars modellarinda
fanlararasi alaganin diizgiin qurulmasi liclin miixtslif fonn miiallimlari arasin-
da amakdashigin qurulmasi vacibdir. Bu zaman sagirdlar va miiallimlar arasin-
da six lnsiyyat, amakdaslig, garsiligh éyronma bacariglar1 daha da inkisaf
edir. Fonlararasi inteqrasiya terminine pedaqoji adabiyyatlarda miixtalif ya-
nasmalar movcuddur. LY. Bolikova ve N.V Strunina fanlerarasi slagani
madaniyyatlar arasi kompitensiya [1], K.A. Kirigek isa sagirdlards biliklarin
limumilasdirdiyini ve onlarda nazari inteqarativ tafakkiirtiin formalasmasina
sabab oldugunu hesab edirlar [2].

E. Karpanina, A. Gura va I. Ron orta imumtsahsil maktablarinds ayri-ayri
fanlarin xiisusiyyatlarini nazars alaraq onlarin basqa fanlarla garsiligh alagasi
problemini tahlil etmis, fanlararasi garsiligh slagenin ganunauygunluqlarini
arasdirib, tahlil etmislar [3].

V.V.Saqaydagnaya va V.A.Sagaydagnayanin apardiqlar1 tadgiqatin
naticasinda [4] malum olmusdur ki, fondaxili va fanlararsi alagalar haddindan
artlq c¢oxfunksiyalidir, tedris prosesinds va giindslik hayatda miixtalif
vaziyyatlorde yaranan problemlori hall etmays imkan verir, miixtalif psixi
proseslari va intellektual bacariglari shata edir, buna gora da goxolgiliidir.
Onlar fonn kompetensiyalarinin formalasmasi va inkisafinin asasini tagkil edir,
lakin eyni zamanda, akademik fannin mazmununun manimsanilmasi sagirdls-
rin bilik, bacariq, verdis ve kompetensiyalarinin inkisafina sabab olur.

I.Haciyev adina “Teraqqi” texniki-humanitar liseyinin VIla ve VIIf si-
niflarinda aparilmis pedaqoji eksperiment vasitasilo siibut olunmusdur ki,
kimyanin todrisinds riyaziyyat vo informatika fonlorarsi alagadan sistematik
olaraq birge istifade olunarsa, sagirdlarde motivasiya yaranar ve talim key-
fiyyatlari yliksalir. Bela ki, kontrol sinifds tahsil alan sagirdlarin kimya fonni
lizra orta qiymatlari 55,6-dan 54,0 bala, yani 2,88 faiz azalmisdir. Bu azalma
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basa diisiilandir, ¢linki ananavi qaydada tadris olunan Avagadro gqanunu. Qaz-
larin molyar hacmi moévzusu VII sinif kimya darsliyinds an ¢atin mévzulardan
biridir vo bu mdévzu orta maktab kimya kursunda hamisa rast galinan malu-
mat va hesablamalarla zangindir. Bu sinifdaki sagirdlardan 27 nafardan yalniz
11 nafarinin, yani 40,74 faizinin aldig1 bal pedaqoji eksperimentdan avvalki
giymata nisbaten yiliksalmis, 14 nafarinin, yani 51,85 faizinin aldig1 giymat
azalmis, 2 nafarinin, yani 7,41 faizinin aldig1 qiymat dayismamisdir. VIla kont-
rol sinfinin sagirdlarindan “5” qiymati alanlarin say1 1 nafarden 4 nafars
artmis, “4” qiymati alanlarin say1 ise 7 naforden 5 nafara, “3” giymati alanlarin
say1 18 nafardan 16 nafaradak azalmis, “2” qiymati alanlarin say1 isa dayisma-
misdir. Eksperiment doévriinda eksperimental sinifda tahsil alan sagirdlsrin
kimya fanni lizra orta qiymatlari 54,5-dan 65,8 bala, yani 20,73 faiz yiiksalmis-
dir. Bu sinifdaki sagirdlarden 24 nafsrden 23 nafasrinin, yani 95,83 faizinin
aldig1 bal pedaqoji eksperimentdean avvalki qiymats nisbatan yiiksalmisdir. VI-
If eksperimental sinfinin sagirdlarindan “5” qiymati alanlarin say1 1 nafardan
4 nafars, “4” qiymsati alanlarin say1 isa 10 nafsrdan 14 nafsrs artmis, uygun
olaraq “3” qiymsoti alanlarin say1 13 noforden 6 naforodsk azalmisdir.
Aparilmis tadqiqat isinin riyazi-statistik analizine asasan deys bilarik ki, kim-
ya fonninin tadrisinds riyaziyyat ve informatika ilo fonlararasi slagadan
samarsli istifada olunarsa, sagirdlarin talim naticalari ytliksalar.

Qeyd etmok lazimdir ki, fonlorarasi inteqrasiya zamani moévzunun
hiidudlarindan kanara ¢ixmali, miixtalif elm sahslarins aid olan obyekt vo ha-
disalar arasinda sabab-natica alagalari qurulmal, diizgiin tahlillar aparilmals,
lazim olan informasiyalar mixtalif manbalardan alds olunmali, sagirdlsrin
problemi diizgiin hall etmalari liglin lazim olan malumatlar diizgiin axtarib
tapmagi bacarmalidir.
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POJIb YYUTEJA B POPMHUPOBAHUU UHTEPECA YUIIIINXCA
K XUMHHU TIOCPEACTBOM CBA3U C ) KU3HbIO

®Punan MameaoBa , Pena AGAUHGEKOBA
BakuHckull T'ocydapcmeenHblll YHUsepcumem
fidash0998@mail.ru

PaccMmoTpeHnue Takux npo6seM Kak GOpMUPOBAHUHU Y y4allUXCA UH-
Tepeca K M3yYEHUI0 XMMHU HAa OCHOBe NMPHUHLMIIA CBSI3U C KU3HBIO BO3-
HUKJIa HIOTOMY YTO B ICUXOJIOTUH TaKoe MOHSATHE KaK, MHTepec NpUMeHs-
eTcsd B KayeCcTBe MOTUBALMOHHOHN chepbl U sBJSAETCHA MepPBbIM, BaXXHBIM
maroM i GOpMHUPOBAHUA HOBBIX 3HAHUM.

KaxkapIi yuuTes b 3HAET, YTO CYLIECTBYET TaKHe CUTYAL MU KaK: pe-
6eHOK JIEHUBbIH, HO MOKeT yYUThCs XOPOIIO, KO BCEMY OTHOCUTCSI 6e30T-
BeTCTBeHHO. CylecTBYIOT TakMe y4eHHWKH, KOTOpble 3aJal0T BONpPOC «A
JJI1 4ero Mbl AOJDKHBI M3Y4UTh NpeaMeT?» JlaHHBIM BONpoOC [/ HUX SB-
JIsieTCsl O4eHb MPOCTBIM, HO AJIsl YYUTEJS SABJISETCS BIIOJHE CJOXXHBIM BO-
npocoM. OTBeT Ha JaHHBIU BONPOC AAET YPOK, KOTOPbIA NpoBOAUTCA. B
HaydaJibHble IepUO/ibl, KOr/la y4eHUKHU TOJIbKO HAaUWHAIOT U3y4YaTh XUMHUIO,
HUKaKOM Iejaror He MOXeT yTBepXJaTh, UYTO Yy YYeHUKOB HHTepec K
npeaMeTy XUMHUM OTCYTCTByeT. UeM JeTH cTaplue, TeM 60JbIle HHTEpPeC K
npeAaMeTy XMMHUU ocjabeBaeT. Kax /bl mejaror xejiaeT TOro, YTOOkI yye-
HUKU NIPOSIBUJIM UHTEpPEC U KeJlaHUe K ero npejMeTy.

Jnst Toro 4TO6BI NOMYYUTH Pe3yAbTAThl, HY?)KHO CO3/4aTh TaKyw 06-
pa3oBaTe/ibHYI0 cpejy, YTOObl 3aMOTHUBUPOBATh ydyaliuxcd. Jjas sToro
nejaror AoJoKeH NMPUMeHsTh pasHble PopMbl 06ydyeHuUs. Hy>kHo McnoJib-
30BaTh TBOpYeCKoe NpUMeHeHHUe, TaK NOCTPOUTh C y4yalluMuca paboTy,
4YTOOBl ypOBEHb 3aJlaHUH MO Mepe CJA0XKHOCTH MOBBILIAJCA, MOCTOSHHO.
Bcé 3aBUCUT OT TOro, Kak Iejaror 6yJeT opraHu30BbIBaTh yuebHBIN Mpo-
necc. Torja Bo3HMKaeT Bollpoc: Kak NposaBUTb MHTepecC y ydalluXcs K
npeaMety xuMuH. [Ipexze Bcero MoTuBanusa Ao0J/pKHA ObITh OHOBpEMEH-
HO KaK y yJaluxcs, TaK 4 y nejarora AJjs npouecca o6y4eHus

Y4yuTenb npoBoJs pa3Hble, NpPaKTUYeCKHe 3aHSATUS U CBs3bIBas
npeaMeT XMMUHU C TAKUMU KU3HEHHBIMU NIpeAMeTaMHU Kak 6uosiorus, ou-
3MKa, N0O3HAHHWEe MHpa CMOKeT MOTHUBUPOBATb YYalUXCA M NPeAbABUTH
WX UHTepec K npeameTy. Eciu yuuTenb 6yAeT CBA3bIBATh U3yYaeMbld Ma-
TepuaJ C KHU3HbIO, 3TO He TOJIbKO Oy/ileT 3aUHTEPHUCOBbIBATh yYaLUXCS K
npeJMeTy, a TaK)Ke [NOBbICUT YPOBEHb U KaueCTBO 3HaHUH.
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UMUMTOHSIL MOKTOBLORINDO KiMYOVi KINETIKAYA AID
MOVZULARIN TODRISINDO YENi TOLIM MODELLORININ TOTBIQININ
METODOLOJi 9SASLARI

Matanat Nuriyeva
Azarbaycan Dovlat Pedaqoji Universiteti
metanet.nuriyeva91@gmail.com

Miiasir talim texnologiyasi - fordi yanasma va kollektiv is prinsiplarini
qarsiligh slagada totbiq etmakls miisllim va sagirdlarin planlasdirilmis ela
birga foaliyyatidir ki, naticada sinfin biitiin sagirdlari talab olunan yiiksak
saviyyali bilik ve bacariglara yiyalanir. Bu talimin lazimi qaydada tatbiqi
prosesinda sagirdlarin biliklari miistaqil alde etmalari {i¢lin sinifds isgiizar,
alverisli psixoloji miihitin yaradilmasi, biliklarin axtarilmasi prosesinin tagkili
vo 6z biliklerini obyektiv giymalandirmalerine serait yaradir. Umumtsahsil
maktablarinda kimyavi kinetikaya aid movzularin tadrisi prosesinin semarali
ke¢masi onun hansi formada taskil olunmasindan bilavasits asilidir.

Tadqgiqatlarimiza asasen deys bilarik ki, imumtahsil maktablarinda
kimya fonninin 6yradilmasi prosesinda sagirdlarin an ¢ox ¢atinlik ¢akdiyi
movzulardan biri do kimyavi kinetikadir. Kimyavi reaksiyanin Kkinetikasi
dedikda, reaksiya siirotinin o&yronilmasi, reaksiya siiratinin miixtalif
amillorden (temperatur, tazyiq, katalizator, qatiliq va s.) asili olaraq neca
dayismasinin dyranimasi va belalikla da reaksiya mexanizminin dyranilmasi
nazards tutulur. Maktab kimya kursunda kimyavi kinetikaya aid mdévzularin
mahiyyatinin dork edilmasi istigamatinde movzu ile alagadar anlayis, qanun,
sxem Vo riyazi hesablamani oks etdiron qrafiklarin real hayatla
alagalandirilarak tadrisinin tagkili asas masalalardandir.

Har bir kimya misallimi kimyavi kinetikaya aid mdévzularin tadrisi
prosesinda ¢alismalidir ki, sagirdlar kimya fonnina miiayyan elmin asaslari ila
tanishiq kimi yanasmasinlar. Sagirdler kimyanin tedrisi prosesinda dyradilan
movzularin onlarin miisahidacilik qabiliyyatlarinin, tanqidi tafakkiirlarinin, 6z
biliklarinin analiz etmak, alds etdiklori biliklorden natica ¢ixarmaq
bacariglarinin inkisaf etdirilmasinds, elaca do, olde etdiklori biliyin 6z
hayatlarini formalasdirmaqda shamiyyatini gormalidirlar.[1]
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Fonn Kkurikulumunda mazmun standartlarinin bilik va bacariglar
formasinda verilmasi sagirdloerin tokca toadris olunan mdvzularla slaqadar
fundamental biliklarine deyil, eyni zamanda salde etdiklari biliklorin real
hayatlarinda hansi1 shamiyyata malik oldugunu dark etmalarina elaca da, bu
biliklarin giindslik hayatlarina necs tatbiq eda bilacaklarina asaslanir. Belaki,
bu isin samarali olmasi liglin kimyavi kinetikaya aid movzularin tadrisinin real
hayatla alagali tedrisini vacib hesab edirik. Hayata asaslanan kimyanin
tadrisinda miiayysan edilmis kontekst vea faaliyyatlardan istifads etmakls bir
¢ox innovativ talim modellarindan istifads edilmalidir. Bu iisul ila sagirdlari
kimyavi kinetika ilo baghh elmi anlayislarin dark edilmasi istigamatinda
motivasiya edir ve dyrandiklarinin shamiyyatini gérmalari liclin onlara sarait
yaradir. Bu zaman biz takcs kimya ixtisasina yiyaleanmak isteyan sagirdlarin
deyil, hamcinin digar sagirdlerin ds moévzu ile bagh maraqlarinin
yaradilmasina nail ola bilarik. Cilinki, sagirdlerin kimya elmina maraqlarinin
artiritlmasi, onlarin gsalacekds har hansi bir kimya sahasinda faaliyyat
gostarmalarina havaslandirilmasinin tamali mahz orta maktabda qoyulur.
Kimyavi kinetikaya aid moévzularin tadrisinde hayata ssaslanan kimyanin
todrisinda istifade edilmasi nazards tutulan asas talim talim modellari: 5E,
REACT, Layihalor metodu ila talim, Arqumentasiya metodu ila talim
modelleridir ve bu talim modellarine miivafiq talim texnologiyalarindan
istifade edilmasi sagirdloarde mantiqi, tenqgidi, yaradici tafakkiiriin
formalasmasina, elaco da, melumatlar1 miistaqil alde etmak, sistemlosdirmak,
analiz etmak, modellagdirmak kimi miistaqil faaliyyati stimullasdiran
bacariglarinin formalasdirilmasina sarait yaradir. [2]

Sxem1. Kimyavi Kkinetikaya aid moévzularin tadrisinin dinamik
inkisafinin barpa edilmasinda “Hayata asaslanan kimya”-nin tadrisi modelini

oks etdiran sxem:

L 2 *
Layihalar metodu ila

SE talim modeli . (] 4 -
dyranma modeli
& /

“Hoyat asash kimya™nn
tadrisi modeli

A\/A

REACT Arqumentasiya
tolim modeli " ® modeli

Umumtsahsil moakteblorinde “Kimyavi reaksiyalarin tosnifati. Tarazhq”
todris vahidinda istifadasi tdvsiya edilon “Hayat asasli kimya”-nin tadris
modelinin hazirlanmasinda asas maqsadimiz, kimyavi kinetikaya aid
movzularin tadrisi prosesinde movzu ila bagh anlayis ve qanunlarin giindslik
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hayatla slagalandirilarak diizglin izah edilmasi va onlarin izahi1 asasinda
sagirdlarin hesablama masalalaerini miistaqil formada hall etmsalarina
asaslanan biliklerinin darinlasdirilmasi {liglin oalverisli talim miuhitinin
yaradilmasidir.
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KIMYA TODRISINDO PROBLEMLI SITUASIYANI
YARADILMASININ MAHIYYOTI, TOSNIFATI

Sobnam Yusubova, Lala Nasibova

Baki Dévlat Universiteti
sebnem_yusubova@mail.ru

Har bir sagirdin i¢inds yaradici bir insan yatir. Bu istedad: uza ¢ixart-
magq ugciin lazim olan saraiti yaratmaq lazimdir ki , burda problemli tshsil
koémays c¢atir . Problemli tahsil ela tahsil novidiir ki, miiallimin rahbarliyi
altinda sagirdin qarsisina problemli situasiya qoyulur, bu problemi hall etmak
liclin sagird mustaqil aktiv elmi faaliyyats sovq olunur. Bu faaliyyat névii sa-
girdlarin idraki aktivliyina sabab olur. Problemli tahsil zaman1 misllim sa-
girdlara hazir biliklar vermir, onlar1 bu biliklari 6zlari alds etmaya tahrik edir,
anlayislar1, qanunauygunlari , nazariyyslari tadqiqat zamani miiayyan etmaya
komak edir. Problem tadrisin taskili ligiin mévzuya miivafiq problemli situasi-
ya yaradilmalidi. Problemi hall etmak iiciin sagird avval alds etdiyi biliklari
kifayat etmadiyindan yeni biliklar axtarmaga sévq olunur, bu faktin 6zii sa-
girdlards boytlik maraq yaradir. [1]

Problemli talim - misallimin tafakkiiriin inkisaf qanunauygunluqlarina
asaslanaraq xtisusi pedaqoji vasitalorden istifade edarak talim prosesinda sa-
girdlarin aqli qabiliyystlarinin ve idrak ehtiyaclarinin formalasmasi iizarinda
isladiyi 6yrenmadir.

Problem tahsilin asas funksiyalar1 asagidakilardir:

1) talabalar tarafindon zehni praktik faaliyyatin bilik va tisullar sistemi-
nin manimsanilmasi;

2) talabalarin idrak faaliyyatinin va yaradiciliq qabiliyyatlarinin inkisafi;

3) biliklorin yaradici sokilde monimsanilmasi bacariglarinin forma-
lagdirilmasi
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4) biliklarin yaradici tatbiqi bacariqlarin1 va tahsil problemlarini hall
etmak bacarigini inkisaf etdirmak;

5) yaradiciliq faaliyyatinds tacriibanin formalasmasi va toplanmas.

Problemli tslimds miisllimin faaliyyati an miirakkab anlayislarin
mazmununu izah etmakdan, sistemli sakilda problemli vaziyyatlar yaratmagqg-
dan, faktlari sagirdlara ¢atdirmaqdan va onlarin tadris ve idrak faaliyyatini ela
toskil etmakdan ibaratdir ki, faktlarin tohlili asasinda telabalar miistaqil
sokilde natica c¢ixarir ve Umumilasdirma aparirlar. Naticods sagirdlarda
moantiqi vo yaradici tofokkiiriin inkisaf edir. Problemli situasiyasinin yaradil-
masinin bir ne¢a tipi vardir. Bu miixtalif pedaqoqlar terafindon miixtalif ciir
tasnifatlandirilmisdir. A. M. Matyuskin tarafindan problemli situasiyanin 3 tipi
forqlandirilmisdir. [3]

1) problemli situasiya aparilmali olan faaliyyatla bagh olduqda

2) problemli situasiya 6yranilan mévzii il bagh oldugda

3) problemli situasiya aparilacaq faaliyyatin satlari ila bagh oldugda

Har bir miiallim istayir ki onun fanni dyrananlar terafinden boyiik ma-
raqgla garsilansin, havasla dyranilsin, sagirdlar nainki kimyavi formullari yaza,
kimyavi reaksiyalari axira kimi apara bilsin, eyni zamanda atraf miihitin
kimyoavi manzarasini gora bilsin, mantigla diistine bilsin, har dars onun¢un
bayram olsun, Ki¢ik tamasa olsun ki, ham miiallimi, ham sagirdi sevindirsin.
Bunun ii¢iin da onu tahsilin aktiv izviina ¢evirmak lazimdir. Problemli tahsil
zamani ela sagird tahsilin aktiv izviina ¢evrilir.

9dabiyyat
1. R.Y.9liyev, 90.T.9zizov. Kimya taliminin prinsiplari, tisullar1 ve priyomlari. Baki
Universiteti Nagriyyati. 2002, 248.

2. B.LTapkyHos. [Ipo6semHocTs Baki B 06yuyenun xumuy, XKypH. “XuMus B 1mKo-
ne”, 1999, 4, 61-66.

271



MUNDORICAT

Xypaman AzmamenoBa, HataBan MycaeBa, ®@yax Kepumiau, dabaap AxmenoB
N30OMEPU3ALIAA m-KCUJIOJIA HA La-COAEPXKAIIEM LIEOJIMTE TUITA IIBH....

Taxupa Axoepiu, @yax Kepumianu, Cadbur Mamenos, dabaap AxmenoB

JUCITPOITIOPLHIMOHNPOBAHME TOJIYOJIA HA BUMETAJUIMYECKUX
KATAJIM3ATOPAX HA OCHOBE LEOJIUTA TUITA ZSM-5. .....cccovvviiiiiiine,

Ismayil Garazade,'? Atash Gurbanov,? Ana Nunes,* Kamran Mahmudov??,

Armando Pombeiro?
CONVERSION OF CO2 INTO CYCLIC CARBONATES CATALYZED

BY Zn(I1) AND Cu(ll) COMPLEXES OF N-LIGANDS ........ovvveeoomereereeserrerree

Vagqif Abbasov, Durna Agamahyeva, Saids Ohmoadbayova,
Farids Qurbanova, g:hira Musaeva
GUNBBAXAN YAG TURSUSUNUN AMIDOAMINININ PENTILYODID

KOMPLEKSININ KORROZIYA INHIBITORU KiMi TODQIQI .......vveerrreerneee..

9li Qadirov, Elmira Nagiyeva, Sahils Nasirova
SALISIL ALDEHIDININ AZOMETIN TOROMOSi VO ONUN METAL

KOMPLEKSLORININ SINTETIK YAGDA INHIBITOR KiMi TODQIQ ...........

Sargiys Nagiyeva', Nurlana Binnatova?, Rasim Alosmanov!
KSILENOL NARINCI BOYAQ MADD®OSININ

SORBSIYASININ ZAMANDAN ASILILIGT....c.cutoveeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseeee e

Paxnns I'yceiinoBa, Illaprus I'aceiMoBa, U6parum Mamenos
HUCCIIEJOBAHUE ITPOLIECCA PAZIMKAJIBHOU

COIIOJIMMEPU3ALINU CTUPOJIA C 3,5-JUMETUOIINPA3O0JIOM.................

Safa Abasov, Suraya Agaeva, Malahat Mamedova,
Yegana Isaeva, Aytan Iskenderova, Arzu Imanova
HYDROCONVERSION OF TOLUENE ON COMPOSITE

SYSTEMS M/H-ZEOLITE-SOsZ/ZIOx...cccurureiriririeieirisieieeieeeieieie s

Elmira Mammadova?, Cingiz Rasulov, Faxraddin Mammadov
PIROLIZIN C,; -FRAKSIYASI 8SASINDA TURBIN YAGINA

ANTIOKSIDANTLARIN ALINMASLI......coiiiiiiiiiinieinsieisisseisiese e sssessessnsns

Aisoe Hasanova?, Gllbaniz Muxtarova?®
MAZUTUN HIDROKREKINQ PROSESINDSN ALINAN KOKSLASMIS

KATALIZATOR HISSOCIKLORININ TODQIQI ..o

Rona Bagirzadas, Guinay Heydorli, Cingiz Rasulov
PARA-TSIKLOHEKSILFENOLUN MANNIX ©SASLARININ ALINMASI

REAKSIYALARININ BOZI XUSUSIYYOTLORI.....c.cviiiiiiiceee e

Mansurs Huseynoval, Sévgiyys Homidoval,
Solmaz Bfandiyeval, Sabina Ismayilova?
FOZA COTINLIKLI TSIKLIK BIRLOSMOLORIN

KOMPLEKSLORININ SINTEZI VO BIOSID XASSOSININ TODQIQI ...............

272

........... 6



Xatira ismayilova !, Tatyana Antonova !,

Xasmurad Ismayilzads 2, Nurlana Binnatova 2

UMUMMILLI LIDER HEYDOR SLIYEVIN

NEFT EMALI SONAYESIND® ©TRAF MUHITIN QORUNMASINDA ROLU...........

Xatira Ismayilova?, Xasmurad ismayilzads?, Sevda Qasimova
UMUMMILLI LIDER HEYDOR SLIYEVIN NEFT STRATEGEYASI -
AZORBAYCANIN NEFT SONAYESINDO YENI SOHIFD ......cvoviieeieeeeeeeeeeeeeeeeann

Roman Hasanov, Rasmiyys Mammadova
BIiTKI MONSOLI XAMMALLARDAN ISTIFADO EDOROK POLiVINIL
XLORID UCUN OLAVOLORIN ALINMASININ PRESPEKTIV ISTIQAMOTLORI...

Elnur Huseyinov, Abel Maharramov, Xammad 9sadov
2-((1-METIL-1H-PIRROL-2-IL)METILEN)
HIDRAZIN-1-KARBOTIOAMIDIN SINTEZI .......ccooovviviiiiiiiieeeeie e

Safag Allahverdiyeva, Yegana Mammadova,

Irads Sixaliyeva, Rahils Hiiseynova, ibrahim Mammadov

YENI DiHIDROPIRIDIN TOROMOSININ

MIKROORQANIZMLORO QARSI TODQIQI .......cvuvveieieeieieeeeeeeesee e

I'ionenn baganoa, ABranaua TaasiooB
PA3PABOTK/} TEXHOJIOI'U ITOJIYUYEHWS MOHHBIX
KNUIKOCTEN HA OCHOBE N-METUJIIVPPOJIMIOHA .......c.ooooveeeeee e,

frans Qasimova, Yegano Mammoadova, irados Sixahyeva,

Sargiyys Qasimova, ibrahim Mammadov

YENI PIRIDIN TOROMOLORININ BAKTERIYA VO GOBOLOK

OLEYHINS XASSOLORININ TODQIQI.......ciieiieeie et

Salatin Quliyeva, Afaq Mammadkarimli,
Yegana Mommadova, ibrahim Mammadov
IMIDAZOL TOROMOSI BIODIZELIN ALINMASINDA KATALIZATOR KiMi ........

Sabnam Fatullayeva, Ofelya Cavadova,
Rahilo Huseynova, Sargiyys Qasimova, ibrahim Mammoadov
N-PROPANOL OSASINDA YASIL YANACAQ ...cciieiiireiienreise et

Sayad Niftullayeva, Sama Allahverdiyeva, Rahils Hiseynova,

Sargiyys Qasimova, ibrahim Mammadov

YENI DORIN EVTEKTIK HOLLEDICI NEFTIN

OKSIGENLI BIRLOSMBLABRININ EKSTRAGENTI KIMI.....coooevvvevivecceeeeeeeeees

Rifana Quliyeva, Nargiz 9zimova, Rahilo Huseynova,

Sorgiyya Qasimova, ibrahim Mammadov

QARISIQ SPIRTLOR &SASINDA ALINAN BiODIZELIN

OKSIGENAT ASQARLAR ISTIRAKLNDA TODQIQI........ccceviiriiiriiriiicsieecisieieians

Sayad Niftullayeva, ibrahim Mammadov, Yegans Mammadova
QLISERIN OSASLI DEH iSTIRAKINDA
MODEL DIiZEL YANACAGININ AZOTSUZLASDIRILMASI .......covvviveriiereiereinns

273

26



Aynur Farzoliyeva, ibrahim Mammadov
4-HIDROKSI-2-METILASETOFENON TOROMOLORININ
MIKROORQANIZMLORD QARSI TODQIQI .vvvvvvvveeeeerrereeeesssseseeesesseseseeeeessesssssssseeee 37

Ofelya Cavadova, Gilban Mammadova,
Nargin Mammadova, ibrahim Mammadov
PROPANOL-2 VO BITKI YAGI ©SASINDA BIOYANACAGIN ALINMASI .............. 38

Giilban Mammadova, Ofelya Cavadova, Rasul Bagirov, ibrahim Mammadov
PROPANOL-1 VO BITKI YAGI 8SASINDA BIOYANACAGIN ALINMASI .............. 39

Salatin Quliyeva, ibrahim Mammadov
DIiZEL-BIODIZEL QARISIQLARININ MiKROBIOLOJI CIRKLONMS®SI.........c..o...... 40

Gular Mammadzadas, Rahman Hasratli,

Norgiz Ozimova, ibrahim Mammadov

OKSIGENAT SLAVO EDILMIS YANACAQ

QARISIQLARININ ISTISMAR XASSOLORININ TODQIQI .......ccccvevivericrcecce, 41

Rahman Hasratli, Nargiz Azimova, ibrahim Mamedov
THREE-COMPONENT OXYGENATE AS ADDITIVE TO B-10 FUEL........cc.cccvenee. 41

Fatma Qasimova, Giinay Heydorli, Zaur Agamaliyev, Cingiz Rasulov
AMINOMETILLOSMIS 2-HIDROKSI-5-TSIKLOALKIL-
-ASETOFENONLARIN ALINMASI VO XASSOLORI ......covviiiiiicsieesieesieeis 42

Nigar Yaqubova Mammadova, Nizami Mursslov,

Gilnars 9hmadova, Xuraman Mammadova

OKTILAMIN, 1,2-EPOKSIPROPAN V8 DIKARBON TURSULARI 8SASINDA

YENI GEMINI TiPLI SOTHI-AKTIV MADDOLORIN SINTEZI VO TODQIQI........... 44

Haprus Canamosa, Coama3s JioboBa, I'osisip baiipamosa, Canja Axmendexona
CHUHTE3 1 CBOUCTBA ITAB HA OCHOBE TPUI'JIMITEPHJIOB
COEBOI'O MACIJIA, OTUJIEHINAMUMHA U 1,5-JTUBPOMIIEHTAHA...................... 45

Fatima Mustafayeva, Najaf Kakhramanov, Gunay Nuraliyeva
INVESTIGATION OF ALUMINUM HYDROXIDE CONTENT EFFECT ON THE
THERMAL STABILITY OF LDPE/HDPE/TiO./AlI(OH); BASED COMPOSITES........ 47

Hartanabsa Angpromenko, Caxu6 FOnycos, Jlronmuiaa Mup3oesa,

3oxpa baGaeBa, Xanuna Taasi6oBa, Hypusi AsueBa

OKUCJIMTEJIBHAS CEPOOYUCTKA BEH3MHOB KATAJIMTUYECKOI'O
KPEKUHT A, [TOJIYYAEMBIX 13 CMECU A3EPBAMJIDKAHCKUX HE®TEM.......... 49

IMaprus 'aceimMoBa, Paxuis I'yceiinoBa, Uoparum Mamenos
COIIOJIMMEPBI CTUPOJIA C ALIMJINPOBAHHBIMUA
[MPOU3BO/IHBIMU 4-N30ITPOITEHUJI®OEHOJIA U UX ITPEBPAIIIEHUA ............... 51

I'ronaii MextueBa, Myca Baiipamos, Maxupa Araesa, 'onbnapa I'acanosa
NCCIIEJOBAHUE AHTUMHWKPOBHBIX CBOMCTB
AJUIMIIBAMEIIEHHBIX 1,3-BEH30KCA3MHOB...........oociiiiiiic e 52

Baxtusip Babaszane®, Agar Aoxyaesal, Aiiten Husizopa?, Hursip Axmenonal,
I'yabnap Arakumuesal, AGens Mareppamos!, Hamnk llluxanues!
CUHTE3 OTUJI 2,5-TUAPWUJI-2H-1,2,3-TPUA30JI-4-KAPBOKCUJIATA.......cvvevevens 53

274



Sargiys Nagiyeval, Nurlana Binnstova?, Rasim Alosmanov!
KSILENOL NARINCI BOYAQ MADD®SSININ SORBSIYASININ TODQIQI.............. 54

Gozal Allahverdiyeval, Rasim Alosmanov?, irads Biinyadzads®, Calal Nagiyev*
POLIETILEN VO POLIPROPILENDON iBARST POLIMER QARISIQLARIN
BOZi XASSOLORING QAMMA SUALANMANIN TOSIRI ...ovvvooeevveeeeeesveesesesneenes 56

Maxpysa lllatuposa, I'ynbnyp Mamenosa,
Jlamus IN'agzkueBa, Hypxan Jxxadaposa
CHHTE3 3-AJIKWJI(APNIT)-5-KAPBOHMJIIMETOKCUN30KCA3OJIOB .........ccoevevee. 57

irads Ohmoadova
OLEFINLORIN MUXTOLIF HYSS UZORIND® CEVRILMASI PROSESINDS
KATALIZATORLARIN AK TV LIY La ittt ettt oottt et et e e e et e e se e eeeeeteeneeneane 59

Nada Edres'?, Irada Buniyatzadeh?, Rasim Alosmanov?

OXIDATIVE CHLOROPHOSPHORLYATION REACTION - CARBON

BLACK /PHOSPHORUS-CONTAINING BUTADIENE RUBBER COMPOSITE:
THERMAL STABILITY STUDY oottt ettt stae s 60

Qasim Hiiseynov?!, Miirvot Ismayilova!, Miziys Mirzayeva?
MERKAPTOSIRKS TURSUSU EFiRLORININ
DARCIN ALDEHIDI IL8 QARSILIQLI TOSIRI .....vovvvoooooeeooooooooeeeneenesenseenesennenes 61

Lamis Kazimzada, Ceyhun Hamidova
ALI KARBON TURSULARININ ALLIL EFIRLORININ BOZi VINIL
MONOMERLORI ILO BIRGO POLIMERLORI OZLULUK ASQARLARI KiMi......... 62

Mesex AnueBa, I'ezan Uoparumosa, Hypaana Canbixosa,

Banex UcmaunnoB, Hudransl FOcyoos

CAMOKOHJIEHCALIMS STUJILIMAHOALIETATA T10]1 IEICTBUEM
TPUITUIIDOCDATA B IIPUYTCTBUU ALUETATA IHUHKA ..o, 64

Banex Ucmanios, Uckennep Mamenos,

Paku¢ I'aceimoB, Hudransr FOcyoos

N3YUYEHUE PEAKIINU 2,4-TUHUTPOOEHUIITUAPAZOHA

BPOMVYKCYCHOI'O AJIBAETUJA C TPUSTUIIOOCOUTOM........cceviiiiiiiii 65

Ha3zasl Ocudau, Banex Uemauiios, 3apa Mamenosa Hudranst FOcy6os

BJIAAHUE ITPUPObI 'AJIOTEHA HA HATIPABJIEHUE PEAKIIUN
AJIKUJIMPOBAHUA B-IUKAPBOHUJIBHBIX COEJIMHEHUI

TAJIOTEHAJIKAMI ..ottt 66

Banex Ucmaunos, Hypaana CaabixoBa, Mckanaep Mamenon
AJIKWJINPOBAHUE DTUJILIMAHOALIETATA 1,2-IUXJIOPOTAHOM .................... 67

Loman Ohmoadoval, Giilnar Atakisiyeval, Gulnars Babayeval?,

Xatira Qarazada?, irado Sixaliyeva', Namiq Sixaliyev'

O,M,P — NITROBENZOY ALDEHIDI OSASINDA SINTEZ EDILMIS 1,1-
DIXLORDIAZODIENLORIN BIOLOJI HODOSFLORININ

PROQNOZLASDIRILMASI VO MOLEKULAR DOKINGI........cccovviiiiiiiececee, 68

275



Nailo Mammadova?, Elvina Qocayeval, Giilnar Atakisiyeva?,
Irado Sixaliyeva?, irado ©hmadova?, Namiq Sixaliyev!
NIiTROBENZOY ALDEHIDi 9SASINDA SINTEZ EDILMIS$
DIBROMDIAZOBUTADIENLOSRIN BIOLOJI HODOFLORININ

PROQNOZLASDIRILMASI VO MOLEKULYAR DOKINGI........ccccooveiiriieiienee,

Afaq Abdullayeva, Sabina Bagirova, Giilnar Atakisiyeva,

Nigar ohmadova, Abel Maharramov, Namiq Sixaliyev
DIXLORDIAZADIENLOR ©SASINDA SINTEZ EDILMIS 4 AZIDO 2H 1,2,3
TRIAZOLLARIN BIOLOJI HODOFLORININ PROQNOZLASDIRILMASI VO

MOLEKULYAR DOKINGI ....coiiiiiiiisieiiscscs s

Aytan Qacar?, Giilnar Atakisiyeva®, Glilnars Babayeva'?,
Nurana Qurbanova?, Abel Maharramov?!, Namiq Sixaliyev!
(E)-1-(1-(4-(TERT-BUTIL)FENIL)-2,2-DIXLOROVINIL)-2-(P-

OVOZLI)DIAZENLORIN SINTEZI .....vvooooeeveeeeseeeeeseeeeeeees e

Sofige ibrahimova', Giilnar Atakisiyeva®, Aytan Niyazova??,
Abel Maharramov?, Samira Miriyeva', Namiq Sixaliyev*
METIL (E)-4-(2,2-DiXLOR-1-(FENILDIAZENIL)

VINIL)BENZOATIN TOROMOLORININ SINTEZ.......oecovveeeeeeeceeeeeeseeeeee e

Abesa MareppaMoB, YiabBus AckepoBa, Hamuxk Illuxanues, Uinaxa BynbsiToBa,
Hursip Axmenosa, I'yibHap Atakuinunesa, Xatupa I'apasane
IMPPOJJA HEKOBAJIEHTHBIX B3AUMO/JENUCTU

B MOJIEKVYJIAX JTUXJIOPAMAZAJUEHOB. ..o

Nurana Novruzova, Inci Seyidzada, Nurana Qurbanova,
Nigar Ohmadova, Giinay Mammadova, Abel Maharramov, Namiq Sixaliyev
TRiS-(2,4-BIS(TRIXLORMETIL))-1,3,5-TRIAZAPENTADIENATO

ME(I11) KOMPLEKSLORININ SINTEZI........ovvvoeeoeeeeeeeeeeeeeecseeeeeeeceeeeeeeee e

Nurana Novruzova, Ulkar Bagirova, Aysel Hasanova, Nigar 9hmoadova,
Gunay Mammadova, Abel Maharramov, Namiq Sixaliyev
BiS-(2.4-BiS(TRIXLORMETIL))1,3,5-TRIAZAPENTADIENATO Ni"

KOMPLEKSININ HIRSFELD SOTH ANALIZI ...

Nurana Novruzova, ilhamo Saforova, irads Sixaliyeva ,
Nigar Ohmadova, Giinay Mammadova, Abel Maharromov, Namiq Sixaliyev
TRiS-(2.4-BIS(TRIXLORMETIL))1,3,5-TRIAZAPENTADIENATO Co""!

KOMPLEKSININ HIRSFELD SOTH ANALIZI......c.c.ooovieeeeeeceeecee e

! flhama Safarova, 'Samira Miriyeva, 1?Aytan Niyazova
!Nigar Ohmoadova, 'Abel Maharromov, Namiq Sixaliyev
TRiS-(2.4-BIS(TRIXLORMETIL))1,3,5-TRIAZAPENTADIENATO Mn""

KOMPLEKSININ HIRSFELD SOTH ANALIZI......ooooiveeeeeeeeeeeeeceeeeeeeeeeeeee e

Asya Sahverdiyeva
OKTAN TURSUSU VO TRIETANOLAMIN 8SASINDA

YENI SOTHI-AKTIV MADDONIN SINTEZI VO XASSOLORI.......ccoevivieiirirnee,

276

.14



Firangiz,Siileymanova Oktay 9kborov, El¢in Okbarov, Farid Agazada
MALEIN ANHIDRIDI,STIROL BIRG® POLIMERI V& EPOKSID
QATRANI ©SASINDA YAPISQANIN YASAMA MUDDOSTININ

VO DARTILMAYA QARSI MUQAVIMOTIN TOYINL......ccoovivireririiereiinans

Parisan Hacizada®, Nurlana Binnatova?, Rasim Alosmanov!
SONAYE MIQYASLI ION MUBADILS QOTRANI IL® ARSENAZO
(II1) BOYAQ MADD®OSSININ SULU MOHLULLARDAN SORBSIYASI..........

Abel Maharramov!, Musa Bayramov?, Nazim Sadiqov?, Sahla Quliyeva?,
Gunay Mehdiyeva!, Mahira Agayeva', Bahar Babayeva?
4-1iZOPROPILFENOL, FENOL VO FORMALDEHID &SASINDA ALINMIS
TIKILI POLIMERLORIN NEFT-LAY SULARINDAn METAL IONLARININ
TOMIZLONMBOSINDS SORBSIYA XASSOLORININ TODQIQI ...................

Rena Jafarova', Chimnaz Salmanova', Ulvuyya Yolchuyeva'?,
Nergiz Orucoval, Nazh Rzayeva®, Xanim Semedzade?, Rahile ibrahimova®
STUDY OF PHOTOCHEMICAL PROCESSES IN OIL AND OIL PRODUCTS

Adert I'yceiinoBa, En1bHa3 Axanosa
MNPUMEHEHUE AMMHOTHUOJIOB U UX ITPOU3BOJAHDBIX............ccoeiins

ohmoadov 9hmad

NEFTIN KATALITIK KREKINQ PROSESININ 200-210°C-D® QAZOYL
FRAKSIYASININ OKSIDLOSMOSINDON ALINAN AROMATIK
TURSULARIN BOZI MURSKKOSB BIRLOSMOLORININ SINTEZI...............

Qamza Yahyayeva, Tiirkan Israfilli, Ofeliya Balayeva,

Rasim Alosmanov, Abdulsayid 9zizov

CdznS va CdZnAI-LIH/PVS NANOKOMPOZITININ SINTEZI

VO METILEN GOYU BOYAQ MADDOSININ FOTOKATALITIK
PARCALANMASININ OYRONILMOS ...

Qamzs Yahyayeva, Ofeliya Balayeva
CdZnS VO CdZnAl-LIH/POLIMER NANOKOMPOZITININ SINTEZI VO
FOTOKATALITIK AKTIVLIYININ OYRONILMOSI ......covvviiiiceiea,

Adert I'yceiinoBa, En1bHa3 Axanosa
AMHWHOTHOJIBI B KAYECTBE ITPCAJJOK K CMA30OYHbBIM MACIIAM

Ulduz Cafaroval, Mahruzs Satirova?
NORBORNENIL FRAQMENTLI ASETILEN SIRA IKILI AMINLOR
NEFT HASILATI UCUN QIYMSTLI BAKTERISIDLORDIR..........c.coevrrnene.

Solmaz Hasanova, irads Biinyadzada, Rasim Alosmanov
KARBOKSIL QRUPLU POLIMERLS RODAMIN
B BOYAQ MADDOSININ SORBSIYASININ TODQIQI ......covvvvvierricrrinnen,

Nizami Mursalov, Aydan Kangarli, Elgiin Hasanov
OLEIN TURSUSUNUN TRIETILENTETRAAMINL® AMIDOAMINININ
QURULUSUNUN IQ SPEKTRAL ANALIiZ USULU iL® TODQIQI.................

277



Giinay Hacizads?, Nurlana Binnatova?, Rasim Alosmanov?
MAQNIT XASSSOLI POLIMER NANOKOMPOZITLD ARSENAZO III BOYAQ
MADD®OSSININ SULU MOHLULLARDAN KONARLASDIRILMASI .....c.covovivevian. 98

Sama Balashova, Elvin Malikov, Goncha Eyvazova
SYNTHESIS OF MALEIC ANHYDRIDE-NONENE-1/CdO
NANOSTRUCTURE VIA SONOCHEMICAL REDUCTION METHOD..........ccccoceeeenae 98

JuabHapa AcaanoBa, CeBunmk [eiinapoBa, AiiGenn3s I'apaeBa, AiiMma3 AueBa
CUHTE3 PA3SBETBJIEHHBIX OJIMTOMEPOB UMUJIA CAXAPHH-6-
KAPBOHOBOU KHCIIOTDBI ..o 100

Visals Vahabova, Kazim Quliyev
BENZAMIDMETAKRILAT VO METILMETAKRILAT
SOPOLIMERLORI BIOSID POLIMER KIMI......ctiiieet ettt 101

Nazim Hiisiyev, Omiraslan Qaramanov,
Simuzar Allahverdiyeva, Xanim Balayeva
6-FURIL-2-METIL-2,3-EPOKSI-5-PENTEN-4-ONUN SINTEZI ......c.ccoeeveirireierernen, 103

I'oabnapa I'aceimoBa, Hapkad Kaxpamanos,
Jlana I'aceim3ane, Auga TarueBa, @®ugan AraeBa
O ITIEPEPABOTKE KOMIIO3UTOB HA OCHOBE ITPOITMJIEHA ........c..cooviiiiiins 104

Rona 9hmadova, Baxtiyar Mammadov, Dilbar Oliyeva,

Sebnam Huiiseynova, Sebahat Mammadova

4-AMINO-1-HIDROKSIBENZOLUN VB ONUN IZOMERLORININ

NaOCI ISTIRAKI IL® OKSIDLOSMS POLIKONDENSLOSMBSSININ
QANUNAUYGUNLUQLARI ......cocvvieeieceeieeeeieseeeieeeseeesesas s enes s s ssn s ssenenaes e 105

Niisaba Qurbanova, Turkan Quliyeva, Sevinc Rahimova
[ZOTAKTIK POLIPROPILEN VO YUKSOK TOZYIQLI POLIETILEN
OSASLI KOBALT OKSID TORKIBLI NANOKOMPOZITLOR........c.coovveeeererern, 107

Valeh Cafarov, Sevil Bektasi, Miibariz Manafov,

Nigar Karimova, Sabina Salahova, Giilmira ismayilova

ASAGI SIXLIQLI POLIETILEN VO POLIPROPILEN QARISIGI 8SASINDA
MODIFIKASIYA EDILMiS DOLDURULMUS POLIMER KOMPOZISIYASI............ 108

9miraslan Qaramanov, Simuzar Allahverdiyeva,

Nazim Husiyev, Murad Qurbanov

2-[N-ALLIL-N-(B-XLOR)ALLILAMINOJPROPAN

TURSUSUNUN SINTEZI VO POLIMERLBSMBSH......coovoviireeeereseeeeee e enseeens 110

Mibariz Manafov, Sanam Xaslilova, Mansura Racabova,
Gulnars Musayeva, Kamals Omiraslanova
PLASTIK KUTLOLORIN EKOLOJI BALANSA TOSIRI ..ot 111

Nazim Bektasi, Etibar Quliyev, Sevil Bektasi,

Esfira Isgandarova, Saide Mammadli, EInara Aslanova, Roman 9sadov
FOTOELEKTROKIMY®VI DESTRUKSIYA

USULU ILO OLIQOVINILXLORIDIN ALINMASI ......ccoeviiiieieiieieteeeeietesieesesieeseeienans 112

278



Nazrin Zeynalli’, Abel Maharramov?!, Namiq Sixaliyev?,

Sahnaz Qahramanova?, Dilgom Tagiyev?

BIS (bis-2,4-DIBROMMETIL)-1,3,5-TRIAZAPENTADIENATO Me(ll)
KOMPLEKSLORININ SINTEZI ..ottt 114

Forid Agazads, El¢cin 9kbarov, Oktay Okbarov, Firangiz Stileymanova
MALEIN ANHIDRIDI, STIROL,HEPTEN-1 UCLU BIRG® POLIMER
OSASINDA YAPISQANIN DARTILMAYA QARSI MUQAVIMOTININ TOYINI.... 115

Nacaf Ramazanzada, Ayan 9srafi, Abel Maharramov, Malahat Qurbanova
6-ARIL-4-FENIL-1,2-DIHIDROPIRIMIDIN-2-ONLARIN SINTEZI .......cccocevvvvrrrnnee. 116

Najaf Ramazanzadeh, Muhammad Ashfagq, Muhammad Nawaz Tahir,

Abel Maharramov, Necmi Dege, Emine Berrin Cinar, Malahat Kurbanova
CRYSTAL STRUCTURE, SUPRAMOLECULAR ASSEMBLY INSPECTION

BY HIRSHFELD SURFACE ANALYSIS AND COMPUTATIONAL

EXPLORATION OF 4-PHENYL-6-(P-TOLYL)PYRIMIDIN-2(1H)-ONE (PPTP) ....... 117

Najaf Ramazanzadeh, Necmi Dege, Emine Berrin Cinar,

Abel Maharramov, Malahat Kurbanova

CRYSTAL STRUCTURE

OF 6-(4-METOXYPHENYL)-4-PHENYL-1,2-DIHYDROPYRIMIDIN-2-ONE ........... 118

Kdnul,Axundova, Lals Zamanova, Sahib Yunusov,
Zenfira ibrahimova, Sevinc Dlasgorova, Afina Dliyeva
Al/C4HCI/DESEN-1 SISTEMIND® ALINAN OLIQODESENLORIN

IDS SPEKTROSKOPIYA USULU ILO TODQIQI ...ocvviiciieicceeeeeee e 120
Rauf Muradov, Rasim Alosmanov, Irada Buniatzada
GREEN SYNTHESIS OF Zinc oxide nanoparticles using aloe Vera leaf extract............ 121

Qiyas Bayramov

N1 N2,N3-TRi(N';,N';DIDESOKSIMETILAZON-N'-
MONODESOKSIMETILAZON)DIFENILQUANIDININ

BIRLOSMOSININ SINTEZI VO KORROZIYA INHIBITORU KiMi TOTQIQI.......... 122

Adar Cagpirosal, Cagus Ocmanona’?
OTEPUOUKAIINA 1,1-BUC-(KAPBOKCUMETUIITHNO)-
1-OEHUJIDTAHA DTUJIEHXJIOPTUIAPTHOM ......cceoiiiiiiiiiiieiiie et 123

Konul Shahverdiyevat, Samira Ismayilova', Alakbar Huseynzada'?,

Ulviyya Hasanoval?, Musgunaz Axundova?, Farida Muradova!

SYNTHESIS OF NOVEL CHALCONE BASED

ON THE 4-BROMOACETOPHENONE .......ccotiie i 124

Niibar Mustafayeva, Sevil Masayeva, Cavahir Agamirzoyeva
QATRANLARIN OLIQOMERLORLO MODIFIKASIYASI.......cccovvvieiiiiereiiereas 126

Rana Mustafayeva
APPLICATION OF MAGNETIC-SENSITIVE ELASTOMERS
ON ENHANCED OIL RECOVERY ....ooiiiiiiiniieieisieie sttt 127

279



Fargana Alizadeh!?, Alakbar Huseynzada??®,

Ulviyya Yolchuyeva?, Ulviyya Hasanova?®, Vagif Abbasov?

ETHYLENE GLYCOL CONTAINING AMIDE

SYNTHESIS AND ANTIMICROBIAL ACTIVIY ittt 129

Sutunxanim Hasimova, Abdulsayid 9zizov, Ofeliya Balayeva

Zn-Al LAYLI IKiLI HIDROKSID ©SASLI KOMPOZITLORDO

METILEN GOYU, RODAMIN 6G, KRISTAL BONOVSOYI, BRILYANT

YASILI BOYAQ MADDOLORININ SORBSIYASININ TODQIQI.......ccoverirrrnen. 130

Turkan Israfilli, Ofeliya Balayeva

PREPARATION OF FULLERENE — MODIFIED ZINC — CONTAINING

LAYERED DOUBLE HYDROXIDE — POLYMER NANOCOMPOSITES

FOR PHOTOCATALYTIC APPLICATIONS .....oooiii et 132

Ramziyys Hasanova Oqtay 9kbarov,Kamranzads Fatma
MALEIN ANHIDRIDI-STIROL BiRG® POLIMERI VO
KARBAMID OSASLI KOMPOZITIN ALINMASI ......ooviiiiieieeeeteee e 133

Sevinc Quliyeva, Nurana 9liyeva
PROPANIN TERMIKI KREKINQI PROSESININ
PARAMETRLORININ HESABLANMASI ..ottt 134

Sevinc Quliyeva, Aysun Sixiyeva
TOBII QAZLARIN KUKURDLU BIRLOSMOLORDON
TOMIZLONMOSI PROSESININ RIYAZI MODELL......ccoviiiiiiiiiceie s 135

Leyla Safaroval, Vaqif Farzaliyev?
KUKURDLOSMIS BITKi YAGLARI ©SASINDA
PLASTIK SURTKULBRIN ALINMASI .....oovvivrieieieeisieereteseteissssesessssesesessssssssnsesssssesnns 137

Samira Ismayiloval?, Alakbar Huseynzada'?, Ulviyya Hasanova'?,

Aygun Israyiloval?, Niftali Yusubov?!, Valeh Ismayilov?,

Musgunaz Axundova?, Farida Muradova®

SYNTHESIS OF NEW 3,5-DIIODOSALICYLALDEHYDE BASED

AZOMETHINES AND THEIR MODIFICATION

WITH SILVER NANOPARTICLES .......ooi e 139

Noargiz Qahramanova, Ofeliya Balayeva, Abdulsayid 9zizov,

Rasim Alosmanov, irads Buniyatzada

MIS SINK SULFID (CuZnS,) NANOHISSOCIKLORININ

SILAR METODLA SINTEZI .....c.civiiiiiiiiisiieeics e 140

Csanan I'ymbaToB, Pacum Asocmanos, Upana Bynusit-3ane

[TOJIVUHEHUE LEJUIFOJIO3HBIX MATEPHUAJIOB

C AHTUBAKTEPUAJIbHBIMU CBOMICTBAMU

C UCIIOJIbB30OBAHVEM HAHOYACTHUIL OKCUJA IIUHKA ..., 141

Shabnam Bahadurlu?, Samira Ismayiloval, Alakbar Huseynzada?,
Ulviyya Hasanova'?, Mushkunaz Axundova?, Farida Muradova!
SYNTHESIS OF CHALCONES BASED ON FURALDEHYDE DERIVATIVES..................... 142

280



Ruslan Guliyev?!, Alakbar Huseynzada?!, Aygun Israyilova?, Ulviyya Hasanova!
SYNTHESIS OF A NEW AZOMETHINE COMPOUND WITH A FREE
AMINO GROUP AND INVESTIGATION OF BIOLOGICAL ACTIVITY ..ccccovvvvieenen 144

Musa Bayramov, Saida Axundlu, Ginay Mehdiyeva,
Mahira Agayeva, Misir Cavadov
4- iIZOHEKSILFENOL ©SASINDA KORROZIYA INHIBITORUNUN ALINMASI... 145

Rakhshanda Rafibayli, Polad Mammadov, Famil Chiragov

DEVELOPMENT OF SPECTROPHOTOMETRIC DETERMINATION

METHODS FOR iRON(III) USING COMPLEXATION REACTIONS

OF IRON(III) WiTH AZODERIVATIVES OF PYROGALLOL ........cccevovverresisreran. 146

9li Zalov, Firuza Salahova

KOBALTIN (1) 2-HIROKSI-5-NITROTIOFENOL V& 2,6-BIS- (N,N-
DIETILAMINOMETIL)-4-ETILFENOLLA MUXTOLIFLIQANDLI

KOMPLEKSININ SPEKTROFOTOMETRIK TODQIQI........ccccviveieivieiciieccisan 148

Sobina ismayilova?, 9jdar Macidovl, Mansura Hiiseynova?
N,N'-BIS-(2-HIDROKSIBENZIL)-BENZIDININ Zn(IT) KOMPLEKSININ
FLUOROSENT INTENSTVLIYT v cve ottt ettt aee e eee e 150

Auin 3asioB, Cesua LlupasineBa
KOMITJIIEKCOOBPA30OBAHUE BOJIb@PAMA C 2 —TUJIPOKCU-5-
HUTPOTUODEHOJIOM U T'MJIPOD®POBHBIMU AMUHAMMU ..o, 151

Aun 3asoB, Kepum Kyanes, I'yen Uoparumos
KOMIIJIEKCOOBPA3OBAHUE MAPT'AHLIA (1) C ITPOU3BOJJHBIMUA
2,4 —-TUJPOKCUTUODPEHOJIOM 1 AMUHO®EHOJIAMMU .......ccoooviiiiiiciiinn 153

Aun 3asi0B, Kepum Kyines, Yiabsusi Abacky/mesa
HOBbBIM BAPUAHT OKCUTUODEHOJIAATHOI'O
OITPEAEJIEHUMSA HUKEJIA (I1).....coviiiiiiiiiiiiicieee e 155

Elman Sirinov?, 9li Zalov?
URANIN 2-HIDROKSITIFENOL VO HIDROFOB AMINLORLO
MUXTOLIFLIQANDLI KOMPLEKSLORININ

SPEKTROFOTOMETRIK TODQIQI ....ocvovevveeceeieeeesee ettt 156
Vefa Kerimli

CLEANING OF OIL FORMATION WATERS

BY LIQUID PHASE EXTRACTION METHOD.........ccceoveiiieueieeceeseeeeeeeeeesesiseneienans 158

Sarafat Memmadov'., Rana Ismayilova?
SnzSb2Ses-SnzBi2Ses SISTEMINDO KIMYOVI
QARSILIQLI TOSIRIN XARAKTER .....oooreeeoees oo eeeeees e eeeee s eeses e eenee 160

Illapadar Mamenos?, Pana Hcmgnnogaz
NCCIEJOBAHUE KBA3UTPOMHOU CUCTEMBbI
szSEs-Pbse-Bizses 10 PA3PE3Y PbGszBiGSelg-PbSe .................................................. 162

281



Aydan Nasibli, Xalil Nagiyev, Minaya Mammadova,

Rizvan Abdullayev, Giilson Mugalova

ASETILASETON 8SASINDA SINTEZ EDILMIS

UZVI REAKTIVLO KOBALTIN(II) FOTOMETRIK TOYINI......cccoooviiiieiicecic 163

Kamana I'apxueBa, Moblamas Aam3ane, AineBa Anua
OJIEKTPOOCAXJIEHWE TOHKUX ITOKPBITUN
Co U3 BOTHBIX PACTBOPOB........coiiiiiiiiiiie ittt 164

Cycen Illupunosa’, Haprus Axmenosa?,

Cakuna Mupsanuesa, Caéut Mamenos?

KATAJIMTUYECKUE CBOMCTBA BU®YHKIMOHAJIBHBIX
BUMETAJINIMHECKUX KATAJIM3ATOPOB, MOJIM®UITMPOBAHHBIX
DOOCDOOPOM, B ITPOLECCE ITPEBPAILIEHW A [IPSIMOTOHHOM

BEH3MHOBO ®PAKINM 'ABOKOHIEHCATA ... 166

Cycen lIupunosal, Caéut Mamenos?,

Haprus Axmenosa?, Cakuna Mup3aianesa’

OBJIATOPAXKUBAHUE IIPSIMOT'OHHOM BEH3UHOBOH

OPAKINU T'ASOKOHAEHCATA

HA MOAND®UITMPOBAHHDBIX LIEOJIMTAX TUIIA ZSM-5.....cccciiiiiiiiiieeniic e 168

Typana Ba6aepa’, Cycen lllupunosa?,

Aiiten Mamenoa®, Cadut Mamenos®

COCTOSHUE AKTHUBHbBIX IEHTPOB Co-COAEPXKAIIINX

HEOJIMTHBIX KATAJIM3ATOPOB ITPEBPAIIEHUA H-TEKCAHA.........ccvcovveee. 169

HaraBan MaxmynoBa, Typana babaeBa,

Caout MamenoB, Cama Hamaszaaniau

IMPEBPAIIEHN S METAHOJIA B APOMATHUYECKHUE

VYTJIEBOZIOPO/IbI B [TPMCYTCTBUU KATAJIMTUYECKOI

KOMITO3UINHU HEOJIMTA HZSM-5 C OKCUAOM JJAHTAHA ......ccoooovevivece 170

Baxap Ba6aesa', Caout Mamenon?, Aiiten Mamenona®
TTPEBPAIIEHME BUOSTAHOJIA B YI'JIEBOJOPOAbBI
HA Zn-COJJEPXXAIINX HEOJIUTAX TUITA ZSM-5 ... 172

Taunex Taxpamanos!, 2106 Mamenos?, Diabaap Axmenos!
ODODOEKT MOANPUITMPOBAHUA LIEOJIUTA HZSM-5
IHEPMEM B PEAKIIMN METUJIMPOABHUMSA TOJIYOJIA ... 173

Aiiten MamenoBa 1, Axmenosa Haprus 2,

Hcmaiinosa Cesaa 2, Asmas Mycradaesa’

TEPMOKATAJIMTUYECKOE ITPEBPAIIIEHUME 'TASOKOHJIEHCATA

HA MOANOUITMPOBAHHBIX BULIEOJINTOBBIX KATAJIM3ATOPAX ................ 174

Fuad Sadiqov, Teymur ilyash, Narmin Mammadova
SbyTes - HoTe SISTEMININ FIZIKi-KIMYOVI TODQIQL. w...vooooeooeeoeoer 176

Fuad Sadiqov, Billur Oliyeva, Yegana Cafarova
SmShTe; VO SmBiTe; BIRLOSMOLORININ DOLAYI USULLA SINTEZI ............... 177

Fuad Sadiqov, Parvin Biinyadova
Bi;Tes-TbTe SISTEMININ HAL DIAQRAMLI.........coovvmveernresresieeiesiesseessesseesessenines 178

282



Fuad Sadiqov, Jala Umudova

Sh,Tes-TbTe SISTEMINDO FAZA TARAZLIGT.....ooeioeeeeeeeeeeeeeeee e enee e 179
Rashad Aliyev

SYNTHESIS AND CHARACTERIZATION

OF SnyMny,Sb,Tes AND SnyMny«BisTes SOLID SOLUTIONS ..o 180

Hursip AGay/naesa b, Caéut Mamenos?, Diiroé Mamenos?
AJIKNJIMPOBAHMUE TOJIYOJIA U30ITPOITAHOJIOM

HA BUMETAJUIMYECKUX KATAJIMBATOPAX Ni-M@/HZSM-5. ... 182
Seba Mammadova

Pr-Bi-Te SISTEMINDO FAZA OMOLOGOLMONIN XARAKTERI .....coovvvveveeen, 183
Fariz Aliyev?, Yasin Jafarov 2, Mahammad Babanly*®

PHASE EQUILIBRIA IN THE Bi2Te2S — Bi2Te2Se SYSTEM ......cccccocevvveieeiieeciecee, 184

Ksao6upa Uckengeposa, Amap lllaxsepaues, Hatasan Mycaega,

Aama3 Mycradaesa, Jamupa Haruesa

NCCIIEJOBAHUE ®A30BOI'O PABHOBECHUS X KUJAKOCTb—KNAKOCTDb
B TPEXKOMITOHEHTHOM CUCTEME d—? + —[TMHEH-u-BY TUJIOBBI1

CITFPT-BOMA. ...ttt sttt et e e e et b e e e s nnbee e e snbreeean 185
Aytokin Agayeval, Almaz Mustafayeva?, Qanira Dasdiyeva®, Diinya Babanh'?
Zn — Sb SISTEMININ EHQ USULU iL® TERMODINAMIK TODQIQI ...........oovvee.... 187

Lalo Maharramovat , Arif 9fondi?,Adils Oliyeva?,

irada Molikova?, Ulviyys 9fandi®

METANOLUN CEVRILMBSIND® KATALITIK SISTEMLORIN
AKTIVLIKLORININ MUBYYBON EDILMOSI ....c.cocvoviiieteeececeeeeee e 189

Aytan imamaliyeval, Flora Haciyeva, Famil Ciraqov
GUMUS (AG) NANOHiSSOCiKLORiNiN “YASIL SiNTEZ”
USULU IL® ALINMASI VO TOTQIQI ..o 190

Parvin Memmeadli!, Diinya Babanh'?, Yasin Cafarov?
CusShS; - 2Cul BIRLOSMOSININ MiS (I) SULFIDLS QARSILIQLI
TOSIRININ DTA, RFA VO SEM USULLARI LD TODQIQ .......vvvveveeerreveereeeeereeenneen 192

Noazrin Cabrayilova, ismayil Dliyev
FOTOMETRIK METOD VASITOSILO Gd(IIT)
TOYINI METODIKASININ ISLONILMOST 1...ovoooooeeoeooeeeoeoeoeeee oo 193

Nailo Verdizads, Karim Quliyev, Koniil Oliyeva
DOMIRIN(I) 5-(3-BROM-4-HIDROKSI-5-METOKSIBENZILIDEN)
-TIAZOLIDIN-2,4-DIONLA EKSTRAKSIYALI-SPEKTROFOTOMETRIK TOYINL...... 194

Novrasta Hasanoval, Soltan Sliyev !, Nailo Verdizads?
Cr(VI) EKSTRAKSIYALI - FOTOMETRIK TOYINI UCUN 2-HIDROKSI -5-
HALOGENTIOFENOL BIiR REAGENT KIMI 1..oooeivoeeet oot 196

Sevinc Haciyeva, Hicran Roafiyeva, Tarans Oliyeva,

Coamals Babayeva, Nails Cafaroval

DASKOSON RAYONUNDAN GOTRULMUS TORPAQ

NUMUNOSLOBRINDO BOZI METALLARIN TOYINI.......ccoovviiiiceccceceec 197

283



Giilson Nahmatova, Latifa Hasanova

METANIN METANOLA OKSIDLOSMSSI PROSESINDO

ISTIFADS OLUNAN BIOMIMETIK KATALIZATORLARIN

MONOOKSIGENAZ AKTIVLIYININ TODQIQI ..o 198

Qazanfar Bayramov, Camila Mammadova,

Lamiya Vakilzada, Aysun Maharramova

MAYE KRIiISTALLAR VO GUMUS NANOZORROCIKLOR

OSASINDAKI KOMPOZITIN REOLOJI XASSOLORI........ccevivieiciieeeieeeee, 200

Asmar Valiyeva, Parviz Nadirov, Jabrayil | Mirzai

STUDY OF THE ACTIVITY OF ZEOLITE CATALYSTS INCLUDED

BY THE ION-EXCHANGE METHOD IN THE PROCESS

OF PROPANOL CONVERSION ...ttt stee s 202

Maromen Mamenos, Teiimyp Wiabsiciibl,
Pena AGOacoBa, I'toness I'axpamanoBa
MOJIYUYEHHME U CBOMCTBA CTEKJI B CUCTEME Ar2Se3-EraSes ......ccocvvvevciennnns 203

Arzu Mammadli, Giilson Mugalova
SAMARIUMUN PIROQALLOL 9SASLI AZOBIRLOSM®O ILO OMOLO
GOTIRDIYI KOMPLEKS BIRLOSMONIN FOTOMETRIK TOTQIQI.......c.cccvvvevreee. 205

Qozanfar Bayramov, Cabrayil Mirzai, Aytan Mammadzado,

Aysun Maharramova, Lamiya Vakilzada

MOSAMOLI SILISTUMUN KiCiK BORK HiSSOCIKLORININ NEMATIK

MAYE KRISTALLARIN ELEKTROOPTIK XUSUSIYYOTLORINO TOSIRI............ 206

Fidan Rahimova’, ibadulla Mahmudov?,

Yusif Abdullayev®, Ofsun Sucayev?

Cu-LIQAND KOMPLEKSININ SINTEZi VO

ANTIOKSIDANT FOALLIGININ TODQIQI ... 208

Sabina Jamilova, Elvin Malikov

SYNTHESIS OF MALEIC ANHYDRIDE-NONENE-1/GRAPHENE
NANOSTRUCTURE VIA IN SITU INTERCALATION

POLYMERIZATION METHOD ..ottt st 209

Nuru Mustafal, Xolil Nagiyev
ASETILASETON ©SASLI AZOBIRLOSMONIN SINTEZI VO DOMIR
(111) iIL® KOMPLEKS BIRLOSMOSININ FOTOMETRIK TODQIQI ..........ccccoeveeee. 210

Nuru Mustafal, Konan Agayev, Fatimo 9sgarova
DIMEDON 9SASLI AZOBIRLOSMSNIN SINTEZI VO MiS
(1) IL6 KOMPLEKS BIRLOSMOSININ FOTOMETRIK TODQIQI..........ccccvvrveneee. 211

Aysel Rahimova, Samina Sultanova, Yasin Cafarov
MUXTOLIF LIQANDLI MiS KOMPLEKSLORI, ONLARIN QURULUSUNUN
EPR VO IDS SPEKTROSKOPIYA USULLARI iLO OYRONILMOSI ....cocvvvvvrirrnn. 213

Aiiten CyabTanoBa, Haru Hryﬁgn, SAcun d:xadapos .
OJIEKTPOOUBNYECKHUE CBOMCTBA COEJMHEHUU SrGa,Ses u SrGasSey ......... 214

284



3yabpus @ap3aaueBa, Haru Aryoos, Acun d:xadapos, Kamans AnueBa
IMOJIYYEHUE N HEKOTOPBIE ®U3NKO-XUMHUYECKUNE

CBOMCTBA COEJIMHEHUI  BaGaS; M BaGaSes .......covvvrverrereciererisiesiessssienes 215
Laman Magammedli, Nagi Yagubov, Yasin Jafarov
PREPARATION AND PROPERTIES OF CaGeSe; COMPOUNDS ........cccooovvvevirnnneee. 216

Lala Nasibova?!, Homids Huiseynova?
ASETILASETON OSASINDA SINTEZ EDILMIS REAGENTIN Fe(III)-LO
OMOLOGOTIRDIYI KOMPLEKS BIRLOSMONIN FOTOMETRIK TODQIQI......... 217

Kazim 9liyev , Nurano 9zizli
ZnSe-Th,Se; SISTEMINDO KiMYOVI QARSILIQLI TOSIRIN OYRONILMOSI...... 218

Gunel Mammoadova?, Xalil Nagryev!, Amir Abbas Matin?, Famil Ciraqov*
DOMIRIN (IIT) YENI SINTETIK SORBENTLO SORBSIYASININ TODQIQI............ 219

Asof Quliyev! , Malahot Bagiyeva?
NEODIUMUN(IIT) METIONIN VO 8-OKSIXINOLIN iL®
MUXTOLIFLIQANDLI KOMPLEKS BIRLOSMOLORININ SINTEZi VO TODQIQ......220

Nazakat Ohmadaliyeval , Rshmins Dliyeva?
PIROQALLOL 9SASLI AZOBIRLOSMONIN V(v) iL® KOMPLEKS
OMOLOGOTIMOSININ FOTOMETRIK TODQIQ ....vvv.vvoveeeeeeeeeeeeesesseesesssseseeeeeenene 222

Giilnar Qasimh, Giilson Nohmatova, Sevinc Habibli, Latifo Hosanova
HEM OSASLI BIOMIMETIK KATALIZATORLARIN
OKSIDLOSMO PROSESING TOTBIQI.....cciviiiiieciesccceceeeee et 223

Gunel Azimova
SYNTHESIS OF NICKEL FERRITE
BY SOL-GEL AUTO COMBUSTION METHOD .....cooteeeteeteeeeeeeeeeeeeeeeeeeeeeeeeeee e enane 225

Aytan Samadova, Sabina Alasgarova, Togrul Aliyev, Ziyadkhan Ahmadov
A RESEARCH OF ECOLOGICALLY SAFETY FOOD ......ccccooiiiiiiieeeeeeeeeeeee e 226

Aytan Samadova
STUDY OF METHODS OF DECONTAMINATION
OF WASTE WATER OF MINING INDUSTRY ....cocoovuiiiiiiiieieieiessese e 228

Pena 3anosa, Haru SIry6os, Slcun l:kapapos
HEKOTOPBIE CBOMCTBA CEJIEHUA TEPMAHUMSA(ID)......ccoooiviiiiiiiiiiicieiciee 229

Susan Mirzali, Rizvan Abdullayev
BIASETILASETONETILENDIIMIN UZVi REAGENTII iL®
Co(IV) EKSTRAKSIYALI FOTOMETRIK TOYINI ....coovoviiceeecceceee e 230

Hiiseynova Humay, Haciyeva Narmin
HoTe-In;Tes SISTEMINDS KIMYSVI QARSILIQLI TOSIRIN OYRSONILMOSI ..... 231

Miiskiinaz Hasanova, Famil Ciraqov, Cabrayil Mirzai
KIMYBVI MODIFIKASIYA OLUNMUS SINTETIK SORBENTLS
VANADIUM(V) IONUNUN SORBSIYON-FOTOMETRIK TOYINI.....ccccooeviveinnne. 233

285



Visals Feyzullayeva, Visals Mardanova, Famil Ciraqov
VANADIUMUN (V) YENI RONGLI KOMPLES BIRLOSMOSININ
SPEKTROFOTOMETRIK TOYINI ....ciiiiiiiiiiiee et s 234

Shahnaz Gahramanova ?, Fidail Jalaladdinov !, Tarana Asgarova ?,

Mehriban Mammadova *.Shabnam Shamilli 2, Panah Muradov 2

SYNTHESIS, CHARACTERIZATION AND

ANTIFUNGAL EVALUATION OF Mn(1l) AND Zn(Il)

COMPLEXES WITH AMINO ACID DERIVED COMPOUNDS.........ccccoovniiiiiiieinnnn 235

I'onraxkun llwokwoposa, Scun dxadapos
CUCTEMA AS2SE3-AGBISE c.vivveiieiiiii ittt ettt ettt e e se e 237

Yunapa Mamenona, Cepunmk I'agxuena, @amuiab Usiparos
N3YYEHUE KOMITUJIEKCOOBPO30BAHUWS KEJIE3A(III)
C HOBBIM PEATEHTOM HA OCHOBE CAJTMLIUJIOBOTO AJIBAETHUJA .......ocove 238

Humay Hiiseynova, ibrahim Hiiseynov
HoTe-InTe SISTEMIND® KIMYOVI-QARSILIQLI TOSIRIN OYRONILMOSI......... 240

Fidan Bahmoanova, Elnars Olirzayeva, Nazim Somilov, Famil Ciraqov

MUXTOLIF AMIN FRAQMENTLORI IL® MODIFIKASIYA OLUNMUS

MALEIN ANHIDRIDI-STIROL SOPOLIMERI OSASLI

SORBENTLORLO URAN (VI) IONLARININ SORBSIYASI ......coovvirieinieieinininins 241

Besti Aghamalieva, Ulduz Mammadova, Latifa Gasanova
SYNTHESIS OF HETEROGENEOUS IRONPORPHYRIN-CONTAINING
BIOMIMETIC PPFe**OH/ALO3 CATALYST ..ottt en e 242

Camils Hiseynova, Guinel Homzayeva , Niisaba Oliyeva
AZORBAYCAN RESPUBLIKASININ
KURSONGI NEFT YATAGININ LAY SULARININ

KIMYSVI TORKIBININ RENTGEN-FAZA ANALIZI ILO TODQIQI..........c.co......... 244
Gulnara Duruaskari, Lamiya Abdullayeva, Xalil Nagiyev
ELM VO TODRISDO KIMYA DILININ APARICI ROLU........ccoovviiiinieirieieieseien, 246

Gulzar Quliyeva, Ontiqa Seyidova
KIMYANIN TODRiSINO® MUASIR YANASMA-STORYTELLINGLORIN

TOLIM PROSESINDD OHOMIY YO T ..ottt 247
Gulzar Quliyeva, Aida Maharramova
TODRIS PROSESINDO MUASIR TENDENSIYALAR .....oovoeoieeeeteeeeeeeeeee e 249

Aysel Zeynalova, Nargiz 9hmoadova, Xalil Nagiyev
DIDAKTIK OYUNLAR ELEKTIV KURSLARDA KIMYANIN
OSASLARINI OYROTMOYIN EFFEKTIV VASITOSI KIMI. ...oovivieiccece, 250

Kamil Haqverdiyev, Aygiin Balakisiyeva, Xalil Nagiyev, Arzu Pasayeva
AKMEO-ELEKTIV ANLAYISLAR VASITOSILO
KIMYA DORSLORININ TOSKILI ..ot 252

Nibar Cafarova , Nasim Abisov,Arzu Pasayeva ,Xolil Nagiyev

KOVALENT RABITO MOVZUSUNUN

TODRISINDO RiYAZI BILIKLORDON ISTIFADO ........ccccoviiveiecieeeeeeeeee e, 253
286



Elnara Zamanh, Nasim Abisov, Arzu Pasayeva, Xalil Nagiyev
METALLAR MOVZUSUNUN LAHIYSLOR METODU iLO TODRISI.....cccccvveenne. 255

Gulor Bayramova, Omina Alimova, Giinay Xamiyeva
YENI KIMYA DORSLORINDS MUASIR TOLIM
TEXNOLOGIYALARININ ROLU .....oouiuiieiiiceeieseeeeeeesae s eseae s tese s sss s seneeaenas 256

Kamil Hagverdiyev, Yegana Mommadsliyeva, Xslil Nagiyev, Arzu Pasayeva
SAGIRDLORIN MONIMSOMO QABILIYYOTLORININ YUKSOLDILMOSINDO
MUASIR-AKMEO TEXNOLOGIYALARDAN SISTEMLI iSTIFADS EDILM®OSI.... 258

Turan Valiyeva
KIMYA FONNININ TODRISI PROSESIND® MULTIMEDIYADAN ISTIFADS ...... 259

Zarina Nagizada
KIMYANIN TODRISINDS 3D TEXNOLOGIYASININ TOTBIQI ......coovvvvevcreriinne 260

Maya ibrahimova ', Arzu Pasayeva !, Nurana Hiiseynova?
SAGIRDLORDS KOQNITIV YADDASINIIN INKiSAF
ETDIRILMOSINDS STEAM TOHSIL METODUNUN TOTBIQI ........ooovvveoeovvvoreeoneeen 261

Kanana Agazadas, Nasim Abisov , Arzu Pasayeva, Xalil Nagiyev
KIMYA DORSLORINDO SAGIRDLORIN ZEHNI FOALIYYOTLORININ
MUXTOLIF FORMALARDA INKISAF ETDIRILMOSI.......cccovvieiiiieeeieeesee, 263

Samira Oliyeval, Nasim Abisov?
UMUMTOHSIL MOKTOBLORINDS KIMYA FONNININ
TODRISINDO BIR NECO FONNIN BIRGO INTEQARSIYASI.....c.ccooviiiiiiiiiieeienn 265

®unan Mameaona , Pena AGauHOexoBa
POJIb YYUTEJII B POPMUPOBAHWU MHTEPECA YUIIILINXCA
K XUMUWHU ITOCPEAICTBOM CBA3U C XKU3HDBHI ...ccveeeiieciecie e 267

Matanat Nuriyeva

UMUMTOHSIL MOKTOBLORINDS® KIMYOVI KINETIKAYA

AID MOVZULARIN TODRISIND® YENI TOLIM MODELLORININ

TOTBIQININ METODOLOJI ©SASLARL........coivriiiieiiisieisse e 268

Sebnam Yusubova, Lals Nasibova
KIMYA TODRISINDS PROBLEMLI SITUASIYANI
YARADILMASININ MAHIYYOTI, TOSNIFATL......c.coovieteteeteeceeetee e 270

287



Capa imzalanib: 03.05.2023
Format 70x100 1/16. Ofset kagizi.
Hocmi 18 ¢.v.. Say1 100

Baki Dovlst Universitetinin matbaasinds ¢ap olunmusdur.
Baki goh., ak. Z. Xalilov kii¢. 33
Tel: (+99412) 538 87 39 / 538 50 16
e-mail: bdumetbee@gmail.com
www.bsu.edu.az

288



