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BDU-nun Analitik kimya kafedrasi-85

Azorbaycan Xalq Climhuriyystinin parlamenti torsfinden 1919-cu ilde Baki
Dévlot Universiteti tosis edilmisdir. Tlk olaraq universitetdo odebiyyat, tarix vo tibb
fakiiltolori yaradilmigdir. Tibb fakiiltosinin nozdinde “Umumi vo qeyri-iizvi kimya”
kafedras1 formalagdirilmigdir. 1934-cii ildo kimya fakiiltosi miistoqil fakiilto kimi
faaliyyoto baslayir. 1935-cii ildo kimya fakiiltosinin “Umumi vo qeyri-iizvi kimya”
kafedrasinin bazasinda “Analitik kimya” kafedrasi yaradilmig vo kafedraya ilk olaraq
dosent Mommodomin Haciohmad oglu ©fondi rohborlik etmisdir. M.H.Ofondi 1934-
1937-ci illordo hom do kimya fakiiltosinin ilk dekami vozifosindo c¢alismisdir. 1937-
1941-ci illordo kafedraya prof. Vsevolod Fyodorovi¢ Neqreyev rohborlik etmisdir.
Prof. V.F.Neqreyev korroziya sahasindo Azaorbaycanda taninmis alim olmusdur.

1941-ci ildon 1979-cu ilo kimi kafedraya professor Murtuza Qasim oglu
Ohmodli rohborlik etmigdir. Homin illordo kafedranin elmi istiqgamoti yeni {izvi
reagentlorin sintezi vo onlarin geyri-lizvi ionlarin analizinds totbiqi ilo yanasi, malum
izvi reaktivlorin analitik imkanlarinin artirilmasindan ibarat olmusdur.

Bu illor orzindo kafedrada Colal Hosonov, Qeybulla Abbasov, Ciimgiid Ofan-
diyev, ©Onvar Bosirov, Rafige Oliyeva, Domir Qoamborov, Polina Qranovskaya,Tuba
Abdullayeva, Orostun Malikov, Soltonat Ozimova, Asiys Talibova, Aliyo Qafarova,
Abuoli Hiiseynov, Forido Ruvinova, Forido Aslanova, Rofael Rzayev, Sahbala Oliyev,
Suraxanim Mommodova, Kiitovver Imanova, Sofa Bratzik, Ulker Babaxanova vo
Zilfiyyo Babayeva calismislar.

Kafedranin omokdaslar1 torofindon kompleks omologolmo reaksiyalart daha da
tokmillosdirilmis vo tickomponentli sistemlor todqiq edilorok fotometrik analiz
metodunda hassasliq va segiciliyin artirilma imkanlart aragdirtlmisdir.

Kecgon osrin 60-c1 illorindon kafedraya yiiksok elmi potensiala malik gonclor iso
gotliriilmiis vo aspiranturaya qobul edilmisdir. Homin illordon baglayaraq “Analitik
kimya” kafedrasinda elmi-todqiqat islori inkisaf morhalosine godom qoymusdur. O
dovrdon baslayaraq kecid metallar1 vo nadir torpaq elementlorinin binar vo
qarisigligandli  kompleks birlogsmoalorinin  fotometrik vo ekstraksiyali-fotometrik
tadqiqins hasr edilmis genismiqyasl elmi-tadqiqat islori yerina yetirilmisdir.

Bu illor orzindo kafedrada 18 nofor namizodlik dissertasiyasi miidafio etmisdir.
Qeyd etmok lazimdir ki, Azorbaycanda fotometrik analiz metodunun yaradilmasi vo
inkisafi mohz BDU-nun “Analitik kimya” kafedrast ilo baglhdir. Kafedranin
omokdaslar1 kegmis SSRi-nin bir sira elmi-todris miiossisalori, eloco do akademiklor
I.P.Alimarin, Y.A.Zolotov, 1.V.Tananayev, A.K.Babko, .M.Korenman vo s. gérkomli
alimlorle six elmi amokdasliq edorak respublikada analitik kimyanin inkisafina va
kimyag1 alimlorin yetismosino komoklik gdstormis vo onlara rohborlik etmiglor. Mohz
homin dévrdo M.Q.Ohmadlinin miiallifi oldugu “Vosfi kimyovi analiz” adli darslik
cap edilmisdir. O dovrler Kimya, Biologiya, Cografiya vo Geologiya fakiiltalorinds
“Analitik kimya” fonni todris olunurdur.

1979-cu ildon 2006-c1 ilo kimi kafedraya professor Domir Heydor oglu
Qomboarov rohbarlik etmigdir. Homin dovrds kafedrada piroqallol asasinda yeni sinif
iizvi reaktivlerin sintez metodikas1 islonib hazirlanmis vo onlarin adobiyyatda molum
olan azobirlogmoalorlo miiqayisodo daha yiiksok analitik gostoriciloro malik oldugu
miloyyon edilmigdir. Bu sinif reaktivlordon bir sira metal ionlarinin fotometrik,
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ekstraksiyali-fotometrik, ekstraksiyali-atom-absorbsion toyini iigiin totbiq edilmisdir.
Homin illorde “Uzvi kimya” kafedrasinda asetilaseton osasinda sintez edilmis {izvi
reaktivlor kafedrada genis todqiq edilmis vo analitik imkanlar1 dyronilmisdir. Eloca do
“Yiiksok molekullu birlogsmolor” kafedrasinin omokdaslar1 ilo birlikdo elmi-totgigat
islori aparilmis, homin kafedrada sintez edilmis sorbentlordon istifado edilmokls uranil
ionunun qatilagdirilmasi iiglin yeni metodika hazirlanmisdir. Bu metodika sonaye
miqyasinda 6z totbiqini tapmusdir.

Piroqallol ssasinda sintez edilmis azobirlogsmalorden istifade etmokls molibden
ionunun tayini ligiin fotometrik metodika islonilmis vo homin metodika ¢ay suyunda
molibdenin gatiligini toyin etmok {iciin totbiq edilmisdir.

Homin dovrds kafedrada Moskva Tacriibi Metal zavodu ilo baglanilmis
tosarriifat miiqavilesine asason arintilorde metallarin miqdarinin toyinine hosr edilmis
todqiqat islori yerino yetirilmisdir. Piroqgallol osasinda sintez edilmis ii¢ azobirlogsmo
Moskva gohorindo Boykov adina kimyovi reagentlor zavodunda sintez edilmis vo
satiga buraxilmisdir. Bu reaktivlor hazirda da bir ¢ox metal ionlarinin toyini ii¢lin
totbiq edilir. Kimya fakiiltosindo ii¢ semestr orzindo todris olunan “Analitik kimya”
fonni homin dovrdo hom do biologiya, cografiya vo geologiya fakiiltolorindo todris
olunurdu. Bu illor orzindo kafedranin omokdaglarinin miislliflori oldugu “Analitik
kimya (Vosfi analiz)”, “Titrimetrik analiz”, “Qravimetrik analiz” vo “Fotometrik
analiz” adl1 dors vasaitlori vo metodik vosaitlor nosr edilmisdir.

Kafedrada Vyetnam, Suriya, Olcozair vo Misir Respublikalari {i¢lin analitik
kimya ixtisasi lizro miitoxassislor yetigdirilmisdir.

Homin illordo kafedrada Rofiqo Oliyeva, Famil Ciraqov, Almara Oyyubova,
Orostun Molikov, Onvar Basirov, Polina Qranovskaya, Tuba Abdullayeva, Rizvan
Abdullayev, ©hmod Babayev, Xolil Nagiyev, Rohim Siileymanov, Abusli Hiiseynov,
Sordar Quliyev, Soltonot Dzimova, Asiyo Talibova, ibad ibadov, Giilson Mugalova,
Polad Mommodov, Mehriban Sadiqova, Suraxanim Mommodova, Niisabo Xolilova,
Zarifs Voliyeva, Rofael Rzayev, Rohimo Mahmudova, Mehriban Qayibova, Ziilfiyyo
Babayeva, Arif Sadiqov, Ulviyye Giillorli, Mommod Mommadov, Giillii Giillorli,
Rona Nemotova, Minayo Mommoadova, Fogana Xolilova, Zemfira Osodova, Forido
Aslanova, Z6hra Adigozolova vo Maral Abbasova ¢alismisdir.

2006-c1 ildon kafedraya professor Famil Musa oglu Ciraqov rohborlik edir.
Hazirda kafedrada prof. F.M.Ciraqovla yanas1 prof. X.C.Nagiyev, dosentlor ©.Q.Ba-
bayev, R.O.Abdullayev, G.R.Mugalova, P.R.Mommadov, miiollimlor F.Q.Xolilova,
M.F.Mommodova, k.e.n. U.A.Giillarli, M.N.Mommadov, homginin F.T. Aslanova,
L.S.Babayeva, N.T.Ofondiyeva, E.C.Eyyubova galisirlar.

Akademik R.O.Oliyevanin rohberliyi altinda 2002-ci ilden osasi avvalden
goyulmus elmi istigamotlori davam etdirmoklo yanasi, yeni istiqamotlordo elmi
todqiqat islori aparilmisdir. Kafedrada hazirda B-diketonlar osasinda yeni azobir-
losmalorin sintezi vo onlarin metallarla omolo gotirdiyi kompleks birlosmalarin
todqiqi; malein anhidridi vo stirol esasinda yeni sintetik sorbentlorin sintezi; miixtolif
ligandli kompleks birlosmolorin todqiqi vo analitik totbiqi; miixtalifligandli komplek
birlosmolorin todqiqindo iiglincli komponentlorinin segilmo prinsipinin  miioyyon
edilmasi vo komplekslorin kristal qurulusu ilo analitik xassolori arasinda olaqge
istigamotlorindo elmi todqiqat islori aparmaga baslanilib. Qeyd etmok lazimdir ki,
BDU-da “Rentgen qurulus analiz” laboratoriyasi yaradildiqdan sonra kafedrada {izvi
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reagentlorin vo kompleks birlosmolorin qurulusunun Oyronilmosine dair genis elmi
todqiqat islori aparilir. Bu illor orzindo gostorilon elmi istiqgamotlor {izro kafedra
omokdaslarmin rohbarliyi altinda 2 doktorluq ve 20 den ¢ox analitik kimya elmlori
iizro folsofo doktoru dissertasiyast miidafio olunmusdur. Hazirda 6 doktorant vo 7
dissertant kafedranin elmi istigamotino uygun elmi tadqiqat islori aparir. Qeyd etmok
lazimdir ki, 1999-cu ildon baslayaraq hor ii¢ ildon bir olmaqgla “Analitik kimya”
kafedrasinda “Koordinasion birlosmoalor Respublika, son illordo iso Beynolxalq
konfranslar toskil olunur. Bu illor orzindo kafedrada Iran, Misir, Giirciistan
Respublikalart vo Respublikamizin ali moktoblori iizro “Analitik kimya” ixtisast tizro
kimyag¢1 miitoxassislor yetisdirilmisdir vo hal hazirda bu istigamotdo islor aparilir.
Hazirda analitik kimya fonni yalniz kimya fakultosindo todris olunur. Kafedranin
nozdinds “Analitik kimya” vo “Kimyovi ekpertiza” ixtisaslart {izro magistrlar
hazirlanir. Prof. F.M.Ciraqov Giirciistan Kimya jurnalinin redaksiya heyotinin tizviidiir
vo Analitik kimyacilarin beynslxalq konfransinin tegkilat komitesinin iizvil
secilmisdir. Kafedranin omokdaglar: torofindon akademik Zolotovun redaktorlugu ilo
Moskva Dévlot Universitetindo nasr olunmus iki hissali “Analitik kimyanin osaslar1”
adli dors vosaiti, elocodo “Analitik kimyadan mosalo vo galigmalar” kitab1 azorbaycan
dilins torclimo olunaraq nosr edilmisdir. Kafedrada “Analitik kimyadan ingilis, rus vo
azorbaycan terminlor liigoti” ¢ap edilmisdir. “Analitik kimya -1, “Atom absorbsion
spektroskopiya”, “Elektrokimyovi analiz metodlar’”, “Qatilasma va ayrilma”,
“Niimuns ¢okisinin gdtiiriilmosi vo analizi” adli darsliklor nosr edilmisdir.

BDU-nun Analitik kimya kafedrasinzn
mudiri Famil Ciraqov
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LIQUID CHROMATOGRAPHIC DETERMINATION
OF CO(II), FE(IIT) AND AL(IIT) AS OXINATE CHELATES,
AFTER HOLLOW FIBER SUPPORTED LIQUID PHASE
MICROEXTRACTION FROM WATER AND DRIED TEA LEAVES

A.A.Matin
Department of Chemistry, Faculty of Basic Sciences,
Azarbaijan Shahid Madani University, Tabriz, Iran
matinchem@gmail.com

Introduction

In general, heavy metal ions are toxic, non-biodegradable and tend to be accu-
mulated in the human vital organs, where they can act progressively over a long peri-
od through food chains. The determination of heavy metals at trace levels in environ-
mental and food samples is one of the targets of analytical chemists, due to their pres-
ence in daily life and their negative effects on human health [1-3]. Several analytical
techniques including atomic absorption spectrometry [3, 4], inductively coupled plas-
ma atomic emission spectrometry [5] and inductively coupled plasma-mass spectrom-
etry [6] have been applied for the determination of trace metals in different samples.
Although atomic adsorption spectroscopy techniques are commonly used in the de-
termination of metallic cations, they needed samples volumes at milliliter levels and
also they have not the ability to simultaneous determination. On the other hand, spec-
trometric techniques such as inductively coupled plasma-atomic emissions spectrome-
try and inductively coupled plasma-mass spectrometry are expensive and need com-
plicated apparatus which are not available in most laboratories. Chromatographic
methods are simple and inexpensive techniques and they can provide the multi elements
analysis. Recently, application of GC and HPLC for metal analysis were reported [7-9].

However, due to the complexity of the sample matrix and the frequently low
concentrations of the analytes, there is a crucial need for the extraction procedure be-
fore their analysis using a proper determination technique. To obviate these problems
in metal analysis, some effective extraction and preconcentration methods including
single drop microextraction [10-13], homogeneous liquid-liquid extraction [14-16],
dispersive liquid-liquid microextraction (DLLME) [9] and cloud point extraction [17-
22] have been reported. Liquid-phase microextraction (LPME) is one of the efficient
techniques for the extraction of various analytes from different matrices. As an at-
tempt to improve the stability and reliability of LPME, hollow fiber-supported LPME
was introduced in 1999 [23], where the extracting phase was placed inside the lumen
of porous polypropylene hollow fibers in which the extraction solvent is protected and
stabilized. Therefore, the extraction phase is not in direct contact with the sample solu-
tion. As a result, the sample solution could be agitated vigorously without any loss of
the extraction phase. On the other hand, owing to the increased interfacial area be-
tween the solvent and aqueous sample the extraction efficiencies are improved.

In this report, a simple and economical method based on HF-LPME was devel-
oped for the preconcentration of Co*", AI*" and Fe** using 8-HQ as a chelating agent.
The determination of the selected metals was performed utilizing HPLC-UV detection
which has benefits of simultaneous multi-element determination. The direct determi-
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nation of metal ions with reverse phase (RP) HPLC is not possible, so the derivatiza-
tion step is performed in RP-HPLC methods to achieve the detectable products. Deri-
vatization of metals with chelating agents can be performed by pre-column or in-
column methods. 8-HQ is one of the suitable chelating agents that is used for metal
derivatization prior to HPLC [24-26]. Synthesis and characterization of 8-HQ metal
complexes were reported by Li et al [27]. Coordination of metals by this agent and
formation of metal chelates occurred very rapidly at room temperature. Such a mild
and fast reaction is ideal for derivatization in HPLC [28]. The purpose of the study is
providing a simple, rapid and sensitive multi-elemental analysis method for some
heavy metals extraction and detection with HF-LPME/HPLC-UV.

Experimental

Instrumentation

The instrumental analysis was conducted with a Yong Lin HPLC YL9100 series
system equipped with an Ultra Violet-Visible detector, YL9120. An Ultra 1l C;s (250
mm X 4.6 mm, 5 um particle size) made in USA, was employed at room temperature.
The mixture of methanol: water in the ratio 65:35 containing 0.03 M 8-HQ was used
at a flow rate of 1.2 ml min"' as a mobile phase in isocratic elution mode. Analytes
chelates were monitored and detected at A = 380 nm.

Extraction procedure

The HF-LPME procedures are illustrated in Fig. 1. The polypropylene hollow
fiber was prepared by cutting the hollow fibers into 9.0 cm segments, then it was
cleaned with acetone by ultrasonication and air dried before use. Hollow fiber was
immersed in 1-octanol for 40 s to immobilize the organic solvent in the pores of it.
The approximate internal volume of this segment was 25 pL. The hollow fiber was
taken out and its outside was washed with water. Then it was mounted onto the needle
tip of the 25.0 pL microsyringe containing acceptor solvent (toluene). The end of the
hollow fiber was fixed at a syringe needle tip. Thereafter, the plunger of the microsy-
ringe was depressed to flush out 25 pL toluene to fill the lumen of the hollow fiber
without any air bubbles.

Microextraction procedure was performed as follows: 1 ml phosphate buffer so-
lution (1 M) for pH adjustment and 4 ml 8-HQ agent (0.02 M) for chelates formation
were added to a 40 ml of working solution (100 pug L' each cation). Then, the pre-
pared fiber immersed directly into the aqueous sample for the prescribed time (in an
ice bath for 30 min) to achieve adsorption equilibrium. In this step transportation of
analytes from the bulk sample phase to the vicinity of the fiber assisted with a
magnetic stirrer (450 rpm). Finally, the hollow fiber was taken out from the aqueous
solution and the acceptor solution was withdrawn into the microsyringe and injected
into the HPLC injection loop. In order to obtain high extraction efficiencies, the effect
of the different parameters such as pH, the organic solvent, 8-HQ concentration, ex-
traction time, stirring rate and ionic strength were optimized by one parameter at a
time method.
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| HF-LPME HPLC analysis
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Table 1
Analytical features of the proposed method
Analyte LOD (ng mL) RSD (%) LDR (ng mL) R? EF
Co(II) 0.4 33 1-300 0.9987 119
Al(III) 0.4 4.6 0.8-250 0.9949 85
Fe(I1I) 0.8 2.7 1-100 0.9924 80
100-250 0.9925
Table 2
Study of analytes contents and matrix effect of the real samples
Sample Added (ug LY/ pg g Founded (ug L") Relative recovery (%)
Co(II) Al(III)  Fe(III) Co(Il) AI(IID) Fe(I1I) Co(II) AI(IIT) Fe(III)
Tap water - - - <LOD 141+£03 67.1+0.5 - - -
50 50 50 48.9+0.3 632+0.7 113+£0.8 978 986 96.6
Mineral water - - - 17.5+0.5 184+0.6 84+0.2 - - -
50 50 50 63.3+0.4 70.1+0.8 57.9+0.7 93.7 102.5 99.2
Zarrineh-rood - - - <LOD 148+04 114+03 - - -
water 50 50 50 51.3+0.6 62.0+0.2 59.1+04 102.6 956 963
Tea - - - <LOD 1.9+£05 1.2+02 - - -
5 5 5 5.1+0.6 71£09 5.6+04 102.0 104.0 88.0
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ACTIVITY COEFFICIENT OF 1-BUTYL-3-METHYLIMIDAZOLIUM
TRIFLUOROMETHANESULFONATE
AND METHANOL SOLUTIONS

A.N.Guluzade', J.T.Safarov>
!Department of Hydraulic and Heat Techniques,
Azerbaijan Technical University, Baku, Azerbaijan
?Institute of Technical Thermodynamics, University of Rostock, Germany
javid.safarov(@uni-rostock.de

Ionic liquids (ILs) have been suggested as potentially “green” replacements for
conventional organic solvents since they have negligible vapor pressure, low melting
point, high solvating capacity, high ionic conductivity and high thermal stability,
which make them attractive for practical applications. For such application, the vapor-
liquid equilibria properties (VLE) of mixtures and activity coefficient of solutions are
necessary.

In this work, the acitivity coefficient analysis of binary 1-butyl-3-methylimi-
dazolium trifluoromethanesulfonate and methanol solutions {XCH3;OH+(1-X)
[BMIM][TFO]} at T = (274.15 to 413.15) K using a two high-accuracy static experi-
mental installations are presented:

- two different glass cells (absolute or difference measurements) are used for vapor
pressures lower than ambient pressure at temperatures T = (274.15 to 323.15) K
using a calibrated high accuracy pressure sensor head (Type 615A, MKS Bara-
tron, USA) with an experimental uncertainty in AP =+ (10 to 30) Pa.

- the stainless steel metal cell for VLE measurements at temperatures T = (323.15 to
413.15 K) were determined using three various Omega-Keller pressure transmit-
ters ranging from a maximum pressure of P = 300 kPa with uncertainty AP = +
1.5 kPa, to a pressure of P = 1000 kPa with uncertainty AP = +5 kPa and to a
pressure of P = 1600 kPa with uncertainty AP =+8 kPa.

The temperature of the measuring cell and heat transfer reservoir is controlled
using a thermostat with an accuracy of AT = +0.01 K using two different PT-100
thermometers.

The experimental vapor pressure, P, results of investigated {XCH;OH + (1-
X)[BMIM][TFO]} solutions were fit to the Antoine equation:

_ __ B@.x 1
In P(T,x) = A(T,X) T01000" (1)

We also used the Clausius—Clapeyron type equation to fit the vapor pressure results in

all of the mole fraction intervals:

In P(T.x) = D(X) + E(X)-T 100 100 (100) , 2)

o RO IGO0+ HOO:

where: D, E, F, G and H - are the coefficients of the equation, which depend on the
mole fraction of methanol as follows:

3 . 3 . 3 . 3 . 3 )
D=>dx,E=>ex ,F=> fix',G=>gx,H=>hx, (3)
i=0 i=0 i=0 i=0 i=0
where: dj, €, fi, giand h; - evaluated coefficients of eq. (3).
The activity of the solvent, as, and osmotic coefficients, ¢, were calculated
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from the experimental vapor pressure values using the following equations:
Ina, =In(P/P*)+(B, -V, )(P-PYRT, 4)
¢=—Ina,/(mM ). %)
The nonrandom two-liquid (NRTL) model activity coefficient expression for
components in the studied binary solution was used:

2
ln'YI]\IRTL —(1-x)? 1_21( G, J " 7,6y = (6)
X+ (1-x)G,, (1=-x+xG,,)

where 7 and Gjj are defined as:
95 — 9
G; =exp(—a;7;), Ty :T, (7
here aij= aji= o (i, j=1,2; i7) is the nonrandomness factor in the mixture, gij is energy
interaction between i and j component molecules.
The enthalpy of vaporization AH,,T-mol’ of methanol for the three middle tem-

peratures (T = 298.15, 348.15 and 398.15 K) was defined using the following equa-
tion:
AH, =RT(C-InP),J-mol . (8)
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PIROQALLOL 9SASLI AZOBIRLOSMOLORIN BOZi METAL
IONLARI iLO® MUXTOLIFLIQANDLI KOMPLEKSLORI

X.C.Nagiyev
Bak: Dovlat Unversiteti
xalil-71@mail.ru

Pirogallol osasinda sintez edilmis azobirlogsmolor bir sira metal ionlart ilo
intensiv rongli kompleks birlogsmalor omals gotirdiyi ii¢iin analitik kimyada miihiim
ohomiyyat kosb edon lizvi reaktivlor hesab olunur. Bu birlogsmolorin miixtoslifligandli
komplekslorinin daha yliksok kimyovi-analitik xarakteristikalara malik olmasi onlarin
xiisusilo spektrofotometrik analizde totbiq imkanlarinin artmasina sobab olmusdur.
Pirogallol osasli azobirlogmalorin miixtolifliqgandli komplekslorinin omoalo galmo
qanunauygunluqlarini  miioyyan etmok mogsadile  2,3,4-trihidroksifenilazo-5'-
sulfonaftalin (R;), 2,2",3,4-tetrahidroksi-3'-sulfo-5'-nitroazobenzol (R»), 2,2',3.4-
tetrahidroksi-3'-sulfo-5"-xlorazobenzol (R3), 2,3,4-trihidroksi-4'-sulfoazobenzol (Ra4),
1-fenil-2,3-dimetilpirazolon-5-azopiroqallol (Rs) \C) 2,3,4-trihidroksi-4'-
xlorazobenzolun (Rg) bir sira metal ionlar1 — Sn(Il), AI(III), Ga(Ill), In(III), Ti(IV),
Zr(1V), Hf(IV), Nb(V), Ta(V), Mo(VI) vo W(VI) ilo kompleks oamolo gotirmasi
Oyronilmis vo kompleks omolo golmoyo miixtolif sinif tiglincli komponentlorin tosiri
tadqiq edilmisdir. Ikinci ligand kimi miixtalif sinif sothi-aktiv maddalor — setilpiridin
bromid, setilpiridin xlorid, setiltrimetilammonium bromid, dekametoksin, triton X-
114, natrium dodesilsulfat; hidrofil vo hidrofob aminlor — anilin, quanidin,
difenilquanidin, trifenilquanidin, etilendiamin, 8-oksixinolin, 1,10-fenantrolin,
batofenantrolin, benzidin, a,0' -dipiridil; diantipirilmetan vo onun homologlari —
diantipirilpropilmetan, diantipilfenilmetandan istifado edilmisdir. Azobirlogsmolorin
metal ionlra1 ilo amole gotirdiyi eyni- vo miixtalifligandli komplekslorin optimal amalo
golma saraiti miioyyan edilmis, torkibindoki komponentlor nisboti vo davamliliq sabitlori
toyin edilmis, asas kimyavi-analitik xarakteristikalar1 hesablanmisdir. Aparilmis tadqiqat
noticosindos hidrofil xassali azobirlogmalorin (R;-R4) miixtalifliqgandli komplekslor omalo
gotirmoya daha meylli oldugunu vo bu komplekslorin digor azobirlosmoalorin (Rs, Re)
omolo gatirdiyi miixtslifligandli komplekslora nozaran daha yiiksok kimyavi-analitik xa-
rakteristikalara malik oldugunu gostormisdir. Hidrofil xassoye malik azobirlogmolor
gostorilon metal ionlart ilo sathi-aktiv maddslor, aminlor, diantipirilmetan vo onun
homoloqlart istirakinda miixtslifliqgandli komplekslor omolo gotirmoys eyni ehtimalla
meylli oldugu halda, hidrobob xassoya malik azobirlosmalor bu ionlarla yalniz aminlor
istirakinda miixtolifligandli komplekslor omolo gotirmoya daha meylli olur.

Aparilmis todqiqat miixtolifliqgandli komplekslorin omolo golmosinin vo kim-
yovi-analitik xarakteristikalarinin hom do metal ionlarinin tobistindon vo mohluldak1
voziyyatindon asili oldugunu gostormisdir. Sulu mohlulda asason oksiionlar soklindo
olan metal ionlar1 [Mo(VI), W(VI), Nb(V), Ta(V)], eloco do p-elementlorinin ionlar1
[AI(IID), Ga(Ill), In(IIT)] toqiqat zamani istifado edilmis azobirlogmolorlo sothi-aktiv
maddaler, diger ionlar [Sn(Il), Ti(IV), Zr(IV), Hf(IV)] ise aminler istirakinda daha
yiiksok kimyovi-analitik xarakteristiklara malik miixtolifliqgandl1 komplekslor oamoalo
gotirir. Miixtolifligandli komplekslorin omolo golmosi bir gayda olaraq udma
spektrlorindo uygun azobirlosmo vo eyniligandli kompleksloro nozoron batoxrom
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siirismolor vo maksimum ¢iximin daha turs miihito dogru siirligmosi ilo misahido
edilir.

Todqgiqatin noticosi olaraq Sn(Il), AI(II), Ga(lll), In(Ill), Ti(IV), Zr(IV),
Hf(IV), Nb(V), Ta(V), Mo(VI) vo W(VI) ionlarinin piroqallol ssasli azobirlogmalarlo
miixtalifligandli komplekslor amalo gotirmasine asaslanan yeni spektrofotometrik toyini
metodikalar1 islonib hazirlanmigdir. islonmis metodikalar sado vo ekspress olmagla
yanast yiksok segiciliyo malik oldugu tgiin miirokkob torkibli tobiot vo sonaye
obyektlorindas gostorilon metallarin mikromiqgdarlarini birbasa tayin etmays imkan verir.
Toklif edilmis metodikalar torpaq, gil, minerallar, igmoali vo doniz suyu, doniz qumu vo
miixtolif osash standart niimunolorin analizi {igiin totbiq edilmisdir.
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TEMPO — A VERSATILE LIGAND FOR METAL COMPLEX CATALYSIS

Z.Ma*", K.T.Mahmudov"‘, V.A.Aliyeva®<,
A.V.Gurbanov"¢, A.J.L.Pombeiro®
& School of Chemistry and Chemical Engineering,
Guangxi University, Guangxi 530004, PR China
b Centro de Quimica Estrutural, Instituto Superior Técnico, Universidade de Lisboa,

Av. Rovisco Pais, 1049001 Lisbon, Portugal

¢ Department of Chemistry, Baku State University,
Z. Xalilov Str. 23, Az 1148 Baku, Azerbaijan

kamran_chem@mail.ru

Nitroxyl radicals, illustrated by 2,2,6,6-tetramethylpiperidine-N-oxyl (TEMPO),
constitute a versatile class of stable free radicals that are extensively used in metal com-
plex catalysed synthetic transformations of a great interest. The Cambridge Structural Da-
tabase reveals more than 260 hits, concerning crystal structures of metal complexes of N-
oxyl ligands and most of them (ca. 240) relate to complexes comprising TEMPO and its
derivatives. In order to prepare multifunctional catalysts, supramolecular architectures,
drugs, magnetic materials, etc., the para-position of TEMPO has been functionalized with
—OH, —COOH, —CN, —NH; or —N3, leading to an increase of the coordination sites be-
yond the N—O- synthon. The development of the coordination chemistry of TEMPO is
expanded by the attachment of a para-substituent (X = —OH, —COOH, —CN, —NH,, —N3,
etc.), which allows to decorate the metal complex with a free radical moiety or increases
the number of coordination sites (Scheme) [1]. It is noteworthy to highlight that the intro-
duction of a suitable para-substituent in TEMPO allows to isolate V type coordination
compounds (Scheme), that behave as potential hR2 RNR inhibitors, molecular receptors
and magnetic materials, as well as multifunctional catalysts in organic synthesis with par-
ticular properties. In general, the metal-donor atom bond strength, as well as the reactivity
of metal complexes comprising TEMPO ligands are dependent on the nature of the metal
atom and on the TEMPO coordination modes [1].
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Scheme. Coordination modes of TEMPO and its derivatives [1].

Herein, we highlight the coordination mode and reactivity of TEMPO ligands in
the design of coordination compounds, which can be applied in catalysis. The review
mainly focuses on the auxiliary/crucial role of TEMPO in functionalization of alkanes,
alkenes, alkynes, aromatics, heterocycles, aldehydes, ketones and alcohols, catalyzed
by metal complexes.
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Due to the delocalization of an unpaired electron only over the N—O bond, non-
conjugated N-oxyl radicals are stable in comparison with the conjugated analogs. In
fact, most of the conjugated N-oxyl radicals are unstable because the migration of the
unpaired electron promotes the intermolecular C—C bond formation and fission within
the carbon backbone of the molecule. Thus, the application of N-oxyl radicals in syn-
thesis and catalysis started to be common after the discovery and use of the stable non-
conjugated TEMPO radical. Recently, the integration of TEMPO and its derivatives in
the field of metal complex catalysis has gained a considerable attention in view of
their excellent performance in the selective functionalization of various classes of or-
ganic compounds under mild conditions. The discussion in this review of recent se-
lected examples of homogeneous and heterogeneous transformations with proposed
mechanisms shows the importance of the unique redox properties, high stabilities, H-
bond donor abilities and coordination modes of N-oxyl radicals in C—C, C—N, C-0,
C=0, C=N, etc. bond formation reactions. The studies conducted on TEMPO/metal
complex catalytic systems have built a valuable understanding on the catalysts design
in order to increase their reactivity, simplify the synthetic operations and extend the
substrate scope. According to the discussed examples, the mission of TEMPO in metal
complex catalysis can be categorized as: i) a radical inhibitor/scavenger; ii) a sub-
strate; iii) an oxidant; iv) an initiator; V) a co-catalyst. A special attention deserves to
be paid to the attachment of N-oxyl radicals to a ligand moiety for the preparation of
bifunctional metal complex catalysts. In fact, they have been applied for the function-
alization of alcohols and should be explored for other substrates. Additionally, TEM-
PO was introduced into ionic liquids and porous coordination polymers, being em-
ployed in green and heterogeneous catalytic procedures, respectively.

In summary, TEMPO is quite a versatile species and its application in metal
complex catalysis can follow several strategies which have not yet been fully ex-
plored, such as the installation of functional group(s) on the TEMPO moiety for ex-
tending its coordination modes, the attachment of TEMPO to a ligand moiety for the
synthesis of bifunctional catalysts, the pH influence, the H-H activation ability of
TEMPO in the presence of a Lewis acid for the creation of metal complex based hy-
drogenation systems, etc. We believe that the powerful cooperative TEMPO/metal
complex catalytic systems will continue to broadly expand to the functionalization of a
diversity of classes of organic compounds in the near future.
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TORKIBINDO RADIOAKTiV METAL MORKOZLORI OLAN, MALEIN
ANHIDRIDI-STIiROL SOPOLIMERI 9SASLi KOORDINASIiON
POLIMERLOR: SINTEZi, QURULUSU, SORBSIYA XASSOLORI

F.N.Bohmonova
Bak: Doviat Universiteti
fidan_chem@rambler.ru

Hazirda daha da qloballasan ekoloji problem insanlarin hoyat: {igiin potensial
tohliikko monboyidir. Bu problemin holli moagsadilo miixtolif elm sahoalorindo sistemli
todqiqat islori aparilir. Homginin kimya sahosindo aparilan bir ¢ox elmi todqiqat islori
bu problemin hallins yonoldilmisdir.

Molumdur ki, respublikamizin siiratli iqtisadi inkisafinda neft vo neft kimya
sonayesi mithiim yer tutur. Lakin gostorilon sonaye saholorinin inkisafi ekoloji
problemlorin artmasina da sobob olmusdur. Ekoloji problemlorin todqiqi ve halli
yollarmin miioyyan edilmasi respublikamizda c¢ox vacib mosalolordon biri hesab
olunur.

Neft hasilatt zamani1 yaranan lay sularinin torkibindo digor metal ionlart ilo
yanasi uran, torium vo s. kimi radioaktiv elementlorin do ionlar1 olur. Bu elementlorin
lay suyu axan kanal vo siini gollorin dibino ¢dkmosi noticosindo akkumulyasiyasi
asanliqla bas verir. Noticodo orazinin tobii radiasiya fonu yiiksolorok burada calisan
personal iiglin risk yaradir. Ona goro do, lay sularinin neftdon ayrildigdan sonra
radioaktiv elementlorden tomizlonmesi aktual mosalslordon hesab olunur.

Eyni zamanda radioaktiv elementlorin suda vo torpaqda olmasi da insanlarin
saglamligina pis tosir gostorir. Radioaktiv elementlorin torpaqda olmasi naticosindo,
orda yetisdirilon torovozlor radioaktiv olur. Bu mohsullar qgida yolu ilo insan
orqanizmino kecib, monfi fosadlara gotirib ¢ixarir. Radioaktiv ¢irklonmis suda yasayan
canlilar da, qida yolu ils insanlarin orqanizmins ke¢ib monfi naticalora sobob olur.

Otraf miihitin ¢irklonma doracesinin tadqiqi, qida mohsullarinin keyfiyyotinin
giymatlandirilmasi, bioloji obyektlords radioaktiv metal ionlarinin kigik miqdarlarinin
toyini vo ayrilmasi hazirda aktual mosolodir. Analiz olunan obyektlorin miirokkob
torkibo malik olmasi, maneedici matrisa fonunda toyin olunan mikrokomponentin
migdarmin ¢ox kigik olmasi analizi ¢otinlogdirir, bozi hallarda iso analizin
naticalorinin etibarlt olmasini qeyri-miimkiin edir. Bu problemin perspektivli halli
yollarindan biri ilkin sorbsion gqatilasdirma morholosinin daxil oldugu kombino
olunmus analiz metodlar1 islonib hazirlanmasidir.

Todgiqatda isindo malein anhidridi-stirol sopolimeri osasinda uran(VI) vo
torium(IV) ionlarinin qatilagdirilmast {iglin xelatomalogatirici polimer sorbent sintez
edilmigdir.

Xelatomologotirici polimer sorbentlorin osas sintez isullarindan biri polimer
matrisaya kimyovi modifikasiya tisulu ilo funksional qruplarin daxil edilmosi hesab
olunur. Kimyovi modifikasiya olunmus sintetik polimer sorbentlor radioaktiv metal
ionlarinin sorbsiyasi ligiin genis totbiq olunur. Bu kimyovi modifikasiya olunmus
sintetik polimer sorbentlorin sorbsiya xassolorinin tobii sorbentlorin sorbsiya
xassolorindon listlin olmasi ilo alagodardir. Radioaktiv metal ionlarinin sorbsiyasi ii¢iin
totbiq olunan xelat sorbentlorin torkibindo asason —OH, —-COOH, —NH, -NH,, —SH, —
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AsOs;H,, —SOsH, —C = S, —C = O qruplari olur. isdo gostorilon fragmentlor malein
anhidridi — stirol sopolimeri asasli matrisaya kimyavi modifikasiya tisulu ilo daxil
edilorok yeni xelatomalogatirici polimer sorbentlor alinmigdir. Alimis sorbentlor 1Q
spektroskopiya metodu ilo identifikasiya edilmisdir.

Metal ionlarinin sorbentlorlo kompleksomologalmo reaksiyasi tarazligina tosir
edon mithiim amillorden biri maye fazada hidrogen ionlarinin qatiligidir. Bu onunla
sartlonir ki, elementlorin ayrilmasi, qatilasdirilmasit vo toyini tiglin totbiq olunan oksor
iizvi reagentlor vo xelatomologotirici polimer sorbentlor zoif tursu xassoli
birlogmolordir. Yoni, pH-dan asili olaraq makromolekullarda ionlasmis vo
ionlasmamig funksional qruplarin miqdar nisbati doyisir. Homginin, pH-mn
qiymetinden asili olaraq metal ionlarinin mshlulda vaziyysti miixtalif olur. Belslikla,
har bir konkret halda metal ionunun sorbent torofindon sorbsiyasi maye fazanin pH-
nin giymatinin miioyyan intervalinda maksimumdan kegir.

Mohlulun ion qiivvasinin qiymoti artdiqca todqiq olunan metal ionunun sorbsiya
daracasi azalir. Bu makromolekullarda olan ionogen qruplarin ve todqiq olunan metal
ionunun ion ohatosinin  artmasit noticosindo  (ekranlasma  efekti) kom-
pleksamalagalmenin (homginin, iondoeyismenin) ehtimalinin azalmasi ils slagadardir.
Bu ehtimalin azalmasinin konkret olarag mohlulun ion qiivvasinin hansi qiymatindon
basladigini miioyyon etmok {igiin tutum vo formasi eyni olan miixtalif gablarda,
optimal pH miihitinds sorbsiya tacriibalari qoyulur. Dayison kemiyyast yalniz mahlulun
ion qilivvesinin qiymoti olur. Todqiq olunan biitiin sistemlordo mohlulun ion
qiivvasinin giymatinin 0,6 — 0,8 mol/l —o godor artmasi sorbsiya prosesing tosir etmir.
Ion qiivvesinin qiymaotinin sonraki artimi sorbsiya dorocesinin todricon azalmasina
sabab olur.

Sizntez olunmus sorbentlorlo uran(VI) vo toriumu(IV) sorbsiyasinin zamandan
asililig1 todqiq edilmisdir. Todqiqat noticosindo miioyyon olundu ki, malein anhidridi —
stirol sopolimeri osasinda alinmis sorbentlorlo sorbsiya tarazlig1 tez yaranir. Bu malein
anhidridi-stirol sopolimeri osasinda alinmis sorbentlorin yaxsi kinetik xassolora malik
olmasi ilo olaqodardir.

Sorbsiya prosesino metal ionlarinin qatiliglariin tosiri do 6yronilmisdir. Analiz
naticalorine asason milayyon olundu ki, metal ionunun qatilig1 artdiqca sorbentlarin
sorbsiya tutumu artir vo metal ionunun qatiliginin miioyyon qiymstindon sonra
sorbentin sorbsiya tutumu sabitlosir. Bu makromolekullarda olan reaksiya gabiliyyatli
funksional qruplarin metal ionlar1 ilo tam tutulmasi ile slagadardir.

Radioaktiv elementlorin suntez olunmus sorbentlorlo sorbsiya prosesinin
optimal soraiti miioyyon olunduqdan sonra onlarin sorbentlordon desorbsiya prosesi do
todqiq edilmisdir. Bu mogsodlo ovolco eyni qatiliqli miixtolif mineral tursularin
(HCl1O4, H2SO4, HNO3, HCI) desorbsiya prosesino tosiri dyronilmigdir. Optimal tursu
miioyyon edildikdon sonra onun qatiliginin desorbsiya prosesino tosiri todqiq
edilmisdir. Tocriibalorin noticolori gostordi ki, bir cox hallarda HCIO4-lin desorbsiya
etmok qabiliyyati daha yiiksokdir.

Sintez olunmus sorbentlorlo uran(VI) vo toriumun(IV) qatilasdirildigdan sonra
toyini spektrofotometrik {isulla hoyata kecirilmisdir. Bu moqsadlo radioaktiv
metallarin piroqallol vo B-diketon osashi reagentlorlo kompleksomoalogalmasi todqiq
olunmusdur. Odobiyyat molumatlarindan molumdur ki, eyniligandli komplekslorlo
miiqayisodo miixtolif ligandli komplekslorin analitik xassolori daha iistiin olur. Bu
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sobabdon uran (VI) vo toriumun todqiq edilon reagentlor ilo omalo gotirdiyi kompleks
birlogsmolorino hidrofob aminlorin vo sathi-aktiv maddolorin tosiri do dyronilmisdir.
Miioyyon edilmisdir ki, ii¢lincii komponentin tesirinden kompleks birlosmalorin
analitik parametrlori artir. ikinci ligandlarin tosirindon kompleksomologalmonin
optimal soraiti daha turs mihito siiriisiir vo reaksiyalar yiiksok kontrasliga malikdirlor.
Eyni vo miixtolifliqgandli komplekslorin torkibi izomolyar seriyalar, Starik-Barbanelin
nisbi ¢ixim va tarazligin silirlismasi metodu ilo toyin edilmis.

Kompleksamalagalmaya reaktivlarin, ii¢iincii komponentlarin qatiligr ve vaxtin
tosiri Oyronilmisdir. Miioyyaon edilmisdir ki, todqiq edilmis komplekslor komponentlori
mohlullarini qarigdirdigda dorhal omalo galir.

Reaksiyalarin diger analitik parametrlorini, yoni segiciliyini dyronmok iigiin
kompleksomologalms reaksiyalarina konar ionlarin vo pordelayicilerin tesiri dyronil-
migdir. Tocriiba gostarir ki, miixtalifligandli komplekslorin omalogalmosi ilo alagodar
olaraq miixtslifligandli komplekslarin seciciliyi binar sistema nisbaton yiiksakdir.

Uranin (VI) dibenzoil vo kardiamin ilo monokristali sintez edilmisdir. Sintez
edilmis qarisiqliqgandli kompleks birlosmonin [UO2(C3sHO, (CeHs)2)2-(CioH1aN20)]
qurulusu rentgen qurulus analiz metodu ilo 6yronilmisdir.

Sokildon goriindiiyii kimi kristallik qurulus diskret birniiveli molekuldan togkil
olunmusdur. Uranin koordinasiya adadi 9-a barabordir. Koordinasiya boslugunu uranil
ionu, 2 molekul ligandin dord oksigen atomu vo bir molekul KD-in azot atomu
doldurur. Kompleksin uranil hissasi U1, O1 vo O2-don toskil olunub. Uranil ionunun
O1-U1-02 bucag:t 176,77 (11)°-dir. Kompleks pentaqonal-bipiramida soklindodir.
Uranil ionunun 20 atomu aksial voziyyat tutur. Iki molekul ligandin dord oksigen
atomu (O3, 04, O5 vo 06) vo bir molekul KD-in azot atomu (N1) ekvatorial
miistovido yerlosir (sokil). Bu atomlarin (O3, O4, O5, O6 vo NI1) ekvatorial
miistovidon kenaragixmasi 0,135 A. U1-Og rabitosinin uzunlugu U1-Ous-dan uzun,
U1-N1 mosafasindon iso qisadir.

Alinmis noticolorin analitik parametrlorinin adobiyyatdan molum olan rea-
gentlorin totbiqi naticosindo alinmig noticolorlo miiqayisasi gostorir ki, bu reaksiyalarin
hassasliglar1 adobiyyatdan molum olan bozi reagentlorin hossasliqlarina nisboton agagi
olmasina baxmayaraq seciciliklori, mixtolifligandli  komplekslorinin  analitik
parametrlori, hassasliglari va segiciliyi yiiksakdir.

Uran(VI) vo torium(IV) ionlarinin mikromiqdarlarimin dag stixurlarinda (SQ-1A
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(albitlonmis granit)), miixtolif gillords, neftlo ¢irklonmis torpaqda, doniz suyunda, neft
¢ixarilan zaman alinan sularda qatilasdirilaraq yeni, effektiv fotometrik vo sorbsion-
fotometrik toyini metodikalart islonmisdir. Toyinat metodikalari sadodir, yaxsi
tokrarliligla xarakterizo olunur, real obyektlorin analizi zamani naticolorin
diizgiinliiyiinii tomin edir (bu passport gostoricilori, olavoetmo metodu ilo tosdiq
edilmisdir).
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CHEMICAL AND ELECTROCHEMICAL SYNTHESIS
OF FERRIC AMMONIUM OXALATE

S.A.Kuliyev
Research & Development Department of Vestel Defense Inc. Universiteler Mah. /hsan
Dogramac: Bulvar: Titanyum Blok No: 17/B Zemin Kat, 06800 ODTU Teknokent, An-
kara/Turkey
sadig.kuliyev@gmail.com

Ferric ammonium oxalate is the ammonium salt of the anionic trisoxalato coor-
dination complex of iron (III). The latter behavior is relevant to the manufacture of
blueprint paper. It has application coloring of Anodic oxidation of aluminum. By
thermal decomposition of (NH4)sFe (C,04); and other Fe(IIl) oxalate complexes are
produced Nano size particles of different form of Fe,Os.

Ferric Ammonium Oxalate can be prepared by dissolving oxalic acid in water
and saturated with moist ferric hydrate, avoiding excess at 100 °C. Filter the solution
thus obtained and neutralized with ammonia. Many starting compounds of Fe such as
FeO, Fe;0s, Fe (OH)3, Fes (SO4)3, Fe Cls, NH4Fe(SO4): also can be used for chemical
synthesis of Ferric ammonium oxalate.

In present communication will present results of the electrochemical synthesis
of Ferric Ammonium Oxalate. For the establishing of electrochemical condition for
synthesis, preliminary observed Pourbaix diagrams iron Fe, oxalic acid and H-O.
Combining of these diagrams have been done in /1/. It is used for purification SiO2
from Fe20O3 impurities. On the basis of combining the diagram, in the medium
(NH40H + H2C104) at pH = 6-14 and Ea= 0.75-2.0 V and Ex=-1.0 —(-0.5) V using
Fe anode and cathode electrode forming Ferric Ammonium Oxalate. Colure change of
solution converted to green lite. The rate of this process is low in this condition from
the low conductivity of the medium. Other experiments were conducted by using of
Cationic membrane. In this experiments anodic half-cell electrolyte acidic Fex(SO4)3
+(NH4)2SO4 and cathodic half- cell electrolyte content (NH4sOH + H>C,04). In anode
forming Fe(+3) transported to cathode department and forming Fe(C,04)>".
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SYNTHESIS, CHARACTERIZATION AND ANTIBACTERIAL
ACTIVITY OF CO(II) AND ZN(1I) COMPLEXES WITH
BIS(PYRAZOLYL)BORATE BASED LIGAND

B.Soltani, A.Matin, M.Ghorbanpour
Department of Chemistry, Faculty of Basic Science,
Azarbaijan Shahid Madani University, Tabriz, Iran

bh_soltani@yahoo.com

Pyrazole derived ligands have been interesting compounds over the last decades
due to their potential biological applications, unusual structural features, rich coordi-
nation chemistry and remarkable physical and chemical properties [1, 2]. Among the
scorpionates, the Bis(pyrazolyl)borate based ligands have been interesting compounds
because of their important pharmaceutical and biological activities [3, 4]. On the other
hand, careful literature survery revealed that cobalt and zinc complexes have occu-
poied a unique situation in the synthesis and design of novel biological active agents
with remarkable antibacterial activities [5-7]. In this research, the new type of
Bis(pyrazolyl)borate ligand and its cobalt(Il) and zinc(Il) complexes were synthesized
and characterized by spectroscopic and Physico-chemical methods and their antibacte-
rial activities were investigated. Comparison of antibacterial activity indicate that syn-
thesized metal complexes possess high activity against gram-negative and gram-
positive bacteria compare to the free ligand.

Structure of complexes M= Co(II) Zn(1)
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BiS(M-2-FLOROBENZOATO-1:2K?*0:0)(2-FLOROBENZOATO-1K?0,0")
(2-FLUOROBENZOATO-2KO)DIiNiKOTINAMID-1KN',2KN!-DiCINKO(II)-
2-FLOROBENZOIK ASID (1/1) KOMPLEKSININ HIRSHFELD YUZEY
ANALIZi iLE MOLEKULLER ARASI ETKILESIMLERININ
BELIRLENMESI VE ANTIBAKTERIYEL OZELLIKLERININ
INCELENMESI

H. Necefoglu!, G.B. Akbaba?, F.E. Oztiirkkan®, M. Sertcelik®, C. Oztiirk?
'Kimya Boltimi, Kafkas Universites, Kars, Tirkiye
Biyomiihendislik Boliimii, Kafkas Universitesi, Kars, Tiirkiye
Kimya Muhendisligi Bolimii, Kafkas Universitesi, Kars, Tirkiye

Son yillarda malzemelerin yapisal, fiziksel ve biyolojik &zelliklerinin arasti-
rilmasinda teorik kimya caligmalar1 yaygin olarak kullanilmaktadir [1]. Crystal
Explorer programi, son yillarda kristallograflar tarafindan yaygin olarak kullanilan bir
teorik hesaplama programidir [2]. Hirshfeld Yiizey analizi, grafikler ve iki boyutlu
parmak izi grafikleri olusturarak molekiiller arasindaki etkilesimlerin belirlenmesini
ve bu etkilesimlerin kristal yapiya katkisini belirleyebilen bir analizdir [3]. Cinko
karboksilatlarin O-, S-, N- verici ligandli komplekslerinin antibakteriyel sahip oldugu
bilinmektedir. Bu bilgiler 1s18inda, bis(u-2-florobenzoato-1:2k*0:0)(2-florobenzoato-
11?0,0")(2-fluorobenzoato-2k0)dinikotinamid-11N', 21N -di¢inko(II)-2-florobenzoik
asid (1/1) (I) kompleksinin Hirshfeld yiizey analizi ile dnorm haritasi ve sekil indeksi
belirlenmis, 2D parmak izi grafikleri molekiiller arasindaki tim etkilesimler detayli
olarak incelenmistir. Ayrica kompleksin baz1 bakterilerine kars1 antibakteriyel etkisi
Agar kuyucuk diflizyon yontemi ile incelenmistir.

Daha 6nce sentezlenmis ve yapisi karakterize edilmis olan, I kompleksinin [4]
molekiiller aras1 etkilesimlerinin gorsel bir sunumu i¢in CrystalExplorer 17.5 programi
[2] ile Hirshfeld yiizeyi analizi [5, 6] yapilmistir. Hirshfeld yiizeyi [5, 6] ve 2D
parmak izi grafikleri [6] grafikleri bilesigin kristallografik bilgi dosyast (CIF)
kullanilarak elde edilmistir.

Hirshfeld yiizey analizi, molekiiller arasi etkilesimlerin ve kisa veya uzun
temaslarin farkli renkler ve renk yogunlugu ile sunularak gorsellestirilmesini saglar.
Kompleksin dnorm haritast Sekil 1a'da verilmistir. Kompleksin Hirshfeld Yiizeyinin
dnorm haritasinda, kirmizi1 ve mavi ylizeyler sirasiyla, Van der Waals yaricapindan
daha kisa (yakin temas halinde) veya daha uzun (uzak temas) mesafeli temaslar1 temsil
etmektedir. Ayrica beyaz ylizeyler, Van der Waals yarigaplarinin toplamina esit olan
mesafeyi gosterir. Kompleksin {i¢ boyutlu Hirshfeld ylizeyleri, -0.7470-1.3262 a.u
araliginda dnorm haritasinda elde edilmistir [7].

Kompleks i¢in sekil indeksinde mavi ve kirmizi bolgeler sirasiyla donor ve
akseptor gruplarini temsil eder (Sekil 1b). Sekil 1b’de gorildiigii gibi, bitisik kirmizi
ve mavi lg¢genler, kompleksin kristal yapisindaki aromatik halkalar (benzen ve
piridin) arasindaki =w-m istifleme etkilesimlerinin varligint dogrular 8). Tim
etkilesimler icin 2B parmak izi grafikleri (Sekil 1c) ve bu etkilesim yiizdelerinin
dagilimi Sekil 2d'de verilmistir. En 6nemli etkilesimler, molekiiler yiizeydeki hidrojen
bollugu nedeniyle H-"H (% 25,2) etkilesimleridir. Ikinci en biiyiik katk1 (% 22.8), tek
kristal X 1sin1 analizinde tespit edilmis olan O—H:---O hidrojen baglarindan
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kaynaklanan H~O/OH etkilesimleri olarak bulunmustur. Ayrica H..C/C...H (%
19,4), H...F/F...H (% 15,8), C ... C (% 8,2), H..N/N..H (% 2,1), C...F/F...C (% 2,0)
ve C...0/0...C (% 2,0) etkilesimleri de gdzlenmistir. Thmal edilebilir katki yapan
diger etkilesimler ise (C...N/N...C (% 0,6), O...0 (% 0,6), O...F/F...O (% 0.5),
N...0/0..N (% 0,4), F...F (% 0,3) ve N...F/F...N (% 0,2)’dir (Sekil 2d).

Antibakteriyel aktivitenin belirlenmesinde agar kuyucuk diflizyon yontemi
kullanilmigtir. Gram pozitif (Bacillus subtilis, Bacillus cereus ve Staphylococcus
aureus) ve Gram negatif (Klebsiella pneumoniae, Pseudomonas aeruginosa ve
Escherichia coli) bakteri tiirleri tizerinde ¢inko kompleksinin antimikrobiyal etkileri
degerlendirilmis ve sonuglar Sekil 2’te verilmistir. Kompleks 18,67 ve 9,34 mM
konsantrasyonlarda kompleksin biitiin bakteriler {izerinde antibakteriyel etki
gostermektedir. Bilesigin 1,17 mM konsantrasyonda higbir bakteri {lizerinde liremeyi
durdurucu etki gostermedigi yani bilesigin bu konsantrasyonda antibakteriyel olmadigi
tespit edilmistir. Bilesigin 2,33 mM konsantrasyonda ise sadece S. aureus bakterisi
iizerinde iliremeyi durdurma yoniinden baskilayici bir etkisi oldugu goriilmektedir.
4,67 mM’da B. cereus ve E. coli bakterileri hari¢ diger biitiin bakteri tiirlerinde
bilesigin antibakteriyel oldugu gozlenmistir.

Sekil 2. a) kompleksin dnorm haritasi b) kompleksin sekil indeksi ¢) 2D parmak izi grafigi d)
molekiiller arasi etkilesim yiizdeleri.
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Sekil 3. Konsantrasyonlara gore inhibisyon zonlarinin karsilastirilmast
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N3YYEHUE KOMIIVIEKCOOBPA3OBAHUSA TUTAHA(IV)
C2,2',3,4-TETPA'NIPOKCH-3"-HUTPO-5 -CYJIb®POA30BEH30.1
OM B IIPUCYTCTBUU NIOBEPXHOCTHO-AKTUBHBIX BEIIIECTB
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Meramnyeckuil TUTaH XOPOLIO U3BECTEH CBOEH MPEBOCXOJIHON KOPPO3UOHHOMN
CTOMKOCTBIO, CITOCOOHOM MPOTHUBOCTOSTH BO3JICHCTBUIO pa30aBiIeHHONW CEPHOM KHUCIIO-
TBI M COJITHOM KHUCIIOTHI WJIN JaKe BIKHOTO Xxjopa. OH Tako# ke MPOYHBIA, Kak
CTaslb, HO HAMHOTO JIETYe, HO TsDKeNee alllOMUHUS U BIBOE MpodyHee. B mpencrasieH-
HOU paboTe CreKTpo(hOTOMETPUYECKHM METOJIOM HCCIIEIOBAHO KOMILIEKCOOOpa3oBa-
mue tutana (IV) c 2,2°,3,4-terparunpokcu-3 -HuTpo-5'-cynbdoaszodenszon (HsR) B
MPUCYTCTBUH U B OTCYTCTBUE KATHOHHBIX MOBEPXHOCTHO-AaKTHUBHBIX BEIIECTB — XJIO-
puna neruwtnupuauaus (LIICI), 6pomuna nernimupuannus (LI1Br), 6pomuna nertu-
arpumeruiiaMmonusi  (LIIIMABr). Pearent- 2,2°,3,4-teTparugpokcu-3 -HUTpo-5 -
cynehoazobenson (HsR) cunresnpoBanmu mo u3BectHoit Metoauke. s nnentuduka-
MM CUHTE3WPOBAHHOIO peareHTa MCIOJIb30Balu 3JeMeHTHbIH aHanu3, K- u AMP-
cnekTpockormuu. CTpyKTypHast popMysa pearcHTa

HO, OH HO SO;H

S e

NO->

Y CTaHOBJIEHO, YTO B IPUCYTCTBUU KATHOHHBIX OBECPXHOCTHO-aKTUBHBIX BEILIECTB
00pa3yroTcst  CMEIIAHOJIMTaH/IHbIe KOMIUIEKCHI C  COOTHOIIEHHEM KOMIIOHEHTOB
Ti(OH),*":(HsR"):KITAB =1:2:2. U3syueno Bimsnue pH cpejibl, BpeMeHH, TeMIEpaTyphl 1
KOHIICHTPAIMN Pearipyronpx KOMIIOHEHTOB Ha 00pa30BaHNE CMEIIaHOIUTaHHBIX KOM-
TUIEKCOB. Y CTaHOBJIEH HHTEPBAJI KOHIICHTPAIINH ITOTIMHAEMOCTH 3aKOHY bepa (Tabimia).

Taéauna
OcHoBHBIE ClIeKTPO(hoTOMETPpUYECKHUE
XapaKTePUCTHKH KOMILIeKcoB TuTaHa(IV)

HWurepan nogunuse-
CooTHOIIeHHE 4
Kommuieke pHonr | Avax, HM €vax 10 MOCTb 3aKkoHy bepa,
KOMIIOHCHTOB
MKT/MJT
Ti(OH)22*(H3R>)2 4,5 465 1:2 2.80+0,04 0,10-1.8
Ti(OH)22*(H3R*)2(LIIIC1)2 35 472 1:2:2 3,1040,03 0,10-1,92
Ti(OH)22*(H3R*)2(I1Br)2 35 476 1:2:2 3,28+40,04 0,10-1,92
Ti(OH)2*" (H3R>)2 9.
(LITMABr) 35 480 1:2:2 3,39+40,01 0,08-1,92
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N3ydeHo BiMsSHUE MOCTOPOHHUX MOHOB M MAacCKHUPYIOIUX BELIECTB Ha OIpele-
nerne Ti(IV) B Buge OWHApHOTO M pa3HOJIMTaHHOTO KOMILIEKCOB. Y CTAaHOBJIEHO, YTO
B mpucytctBun KIIAB u30mparenbHOCTh peaknuy 3HAYNTEIHHO YBETHIMBACTCS.
Omnpenenenuto Ti(IV) B BuIe pa3HOIUTaHAHBIX KOMITIEKCOB HEe MemaioT 6osee 1000-
kpatHbie u30bITKH HoHOB Co(Il), Mn(1I), Ni(Il), Cr(III), Cd(II) u np. Pazpaborana me-
TOJMKA CHEKTPO(YOTOMETPUIECKOTO OIpEIesICHHS MUKPOKOJIMYECTBA TUTaHA B MOp-
CKOM TIeCKe, B3sToi Ha Oepery Kacrnuiickoro mops, okosio nocénka TypkaH.

30



Koordinasion birlagmalar kimyas.. Beynalxalg elmi konfrans

ADSORPTION OF Fe (III) IONS ON MODIFIED ADSORBENT

E.J. Eyyubova'!, M.G. Tsintsandze?,
Kh.J. Nagiyev', F.M. Chiragov'
!Baku State University
Georgian Technical University
esmira024(@yahoo.com

Current work is dedicated to synthesis of a new type of adsorbent based on maleic
anhydride styrene copolymer (MAST) and N,N-diphenylguanidine (S) and its modifica-
tion with 4,4'-(ethane-1,2-diylbis(azanylylidene))bis(pentane-2-one) (S+R).

The synthesis of sorbents was carried out by the known technique [1] in the
presence of formalin as a crosslinking agent. Adsorption study of Fe (III) ions with
this adsorbent has been carried out.

The equilibrium concentrations of iron (III) ions in the liquid phase were meas-
ured using the known reagent 2,2"-([1,1 -biphenyl]-4,4"-diylbis(diazene-2,1-diyl) bis
(benzene-1,3,5-triol) (R) (Scheme).

HO OH

OH

N
XN
H N
° \ OH
N
OH

Scheme: Molecular structure of the reagent

During research effects of pH value, contact time, ionic strength and initial met-
al ion concentration on the adsorption capacity of the product have been studied [2,3].
Results have shown that the optimal pH value for adsorption is pH=5 and equilibrium
time is 180 minutes.

During investigations several adsorption isotherms, including Langmuir, Freundlich
and Dubinin-Radushkevich isotherm models and kinetic models, such as pseudo-first and
pseudo-second-order models have been studied and it was found that equilibrium data
agreed well with the pseudo-second-order model and pseudo-second-order model can de-
scribe the adsorption process. Results are best fit with Langmuir adsorption isotherm mod-
el. Research have shown that compared to initial product (S), for which adsorption capaci-
ty was equal to 404.88 mg/g, modified with the reagent adsorbent (S+R) shows higher
adsorption capacity over Fe(Ill) ions equal to 890.68 mg/g. Results are illustrated in the

Figure.
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Figure. Effect of concentration on adsorption capacity.

Synthesized adsorbent was characterized by the Scanning Electron Microscopy
(SEM) with Energy Dispersive X-ray Spectroscopy (EDS) and Ultraviolet-visible
Spectroscopy (Uv/Vis). Temperature stability of adsorbent has been investigated by
thermal analysis methods (TG, DTA, DDTA).

Results of the current work were compared with those in the literature database.

Present study have shown that modification of adsorbent with reagent leads to
increasing of adsorption capacity at least two times, so that efficiency of extraction of
Fe(IlI) ions by the corresponding product also rises. Thus we may continue investiga-
tions in this field and modify adsorbent with other reagents. Comparison of maximum
adsorption capacities qmaxof different adsorbents for removal of Fe(IlI) ions shows that
adsorbents used in present work have higher adsorption capacities 890.68 mg-g™'.
These factors allow to say that synthesized products can be considered as effective
materials for Fe(Ill) ions extraction.
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WCCJEJIOBAHUE KOMILUIEKCHOTO ®OPMHPOBAHHUS
KOBAJIBTA (IT) 1 HUKEJIS (IT) C 2-TUIPOKCH
-4-HUTPOTHO®EHOJIOM M AHWJINHAMU

A.3.3an08B, K.A.Kynues, Y.b.Ab0ackyueBa,
H.H.9¢enaunena 3.I'. AckepoBa
Aszepbationcanckuil I ocyoapcmeennwiii [ledazocuueckuil Ynusepcumem, baxy
zalov1966@mail.ru

KobGaner (II) m nmukxen (II) npu B3aumomeiicTBue ¢ 2-TUAPOKCH-4-HUTPO-
tuodenosiom (F'HT®) u anmmuHOM (AH) 00pa3yeT SKCTparupyeMsblid ¢ XJI0poPpopMoM
pasunonuranaasiit komrmiekce (PJIK) ¢ cootnomennem Me(Il):I'HT®:An = 1:2:2. Ilpu
pH 5-6 xommiekcol kobanbTa u Hukens {Me- THT®-IDI" (Me = Co unu Ni)} He
AKCTPArupyIOTCs] WHEPTHBHIMH OPTaHWYCCKHUMH PAacTBOpUTEISIMH. J[JIs1 ompenencHus
3HaKa 3apsiia KOMIUIEKCa FCIIOIb30BaIICh HOHOOOMEHHAsI XpoMaTorpadusi: aHHOHOO-
MeHHUK AB 17 B xmopodopme Morjiomaer 4acTb pacTBOpa; XpomaTorpaduueckas
KOJIOHKa OKpammBaeTcst B opamxkeBblil 1iBeT, a Ni (II) u Co (II) He oOHapyxuBaercs B
¢unpTpaTe. AHHOHHBIN KOMIUIEKC KCTPATHPYIOT B MPUCYTCTBUH aHIINHA, TIPU dTOM
YCTOHYHMBOCTh KOMILJICKCOB BO3pPACTAaeT, M I[BET CTAHOBHUTCA O0Jic€ HACHIIICHHBIM.
HatineHbr ycrmoBust SKCTPaKIIMOHHO-(POTOMETPHUECKOTO onpeaencHus kodansTa (I11) u
nukens (II). Ycranosneno, uro PJIK o6pasytores npu pHore 4.2-7.9. Bee nccnenona-
wus nposoauan ¢ CHCls. Ins oOpasoBanust u akctpakuuu PJIK tpebyrotes (1.2-
2.0)x10° M THT® u (2.0-2.5)x10° M An. PJIK Me (II) c THT® u Al cTabuibHbI B
BOJHBIX U OPTAaHUYECKHUX PACTBOPUTEISAX M HE pas3NaraloTcs B TCUCHHUE NBYX ITHEH, a
Iocjie HKCTPAKIMU B TEUYEHUE Mecsila. MakCUMyMbl B CHEKTPax MOTJIOMICHUS JUIs
PJIK xobGamera (II) m mukens (II) madmromatorcss mpu 560 amM m 480 HM cOOTBeT-
CTBEHHO. BBUIM paccUMTaHBl CIEAYIONINE XUMHUKO-aHAIUTHICCKHE MapaMeTphl: KOH-
ctanThbl 3kcTpakiuu (Kox = 10.56-11.64), konctantsl ycroiuuBoctu (f = 8.59-9.62),
koHcTaHThl pacnpeneneHust (Kp = 1.86-1.92) u crenenp u3Bieuyenns (R = 98.3-
98.6%), MOIApHBIH KO>((UIMEHT MOrNomeHus cBeta paseH (2.64-3.30)x10%. Dkc-
TPAaKT KOMILIEKCA KOOalbTa W HUKEJS MOJYMHSICTCS OCHOBHOMY 3aKOHY CBETOIIOT-
JomeHusI mpu KoHmeHTpanuu 1.25-20 Mkr/mun. Bonbmme w30BITKH IMIETOYHBIX, IIIe-
JIOYHO3EMENBHBIX M PEIKO3eMENBHBIX 37eMeHToB, a Takke NOi, ClOs, SO wu
CH3;COO™ He MemraroT omnpeesieHuIo KobambTa u HUKels ¢ oMoinpio [HT® u An.
Pa3paboTansl MeTonuKH onpeneicHus Ko0aabTa M HUKEIS B METAJUTMIECKOM MarHHUU
1 KapHauTe (TadJ.)

Tadauua
OnpenelieHne coep:kaHus
K00aJbTa M HUKEJISI B METAUINYEeCKOM MATHHM M KaPHAJLINTE

= Haiineno (%) x10~# Jlo6asneno -Haitneno

(] - 0,

é N co ﬂ06a33ﬂ§/1:;) x10 Haiizieno x10- (%) Sr (%)

© Ni Co Ni Co Ni | Co
12 7.65%0.01 5.1240.03 1 1 1.765 1.612 1.4 1.3
28 7.6440.02 5.0940.01 1 1 1.764 1.609 1.5 1.2
16 8.71+0.01 5.812+0.04 1 1 1.871 1.681 1.3 1.4
26 8.69+0.02 5.3540.02 1 1 1.869 1.635 1.8 1.5

[Ipumeuanue: a - METAJNTMUECKUI Maruuii; n = 6; P = 95%; 6 - Kapnamut; n = 5; P =95%
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ONIPEAEJEHUE CTOYHbIX BOJ AHAJIMTUHYECKUMU METOJAMU

IC.P.Iagxuesa, ’H.H.O3qemup, '3.M.Kaasiposa
'Baxunckuii Focyoapcmeennuiii Yuusepcumem, Azepbaiiosrcan
2Vuusepcumem Myenvr um. Cormxu Koumana, Typyust

ExxeromHo B okeaH BbIOPAChIBArOTCS OKOJMO 6,1 MIIH. TOHH He(TEnpPOAyKTOB,
OOJIBIIUHCTBO U3 KOTOPBIX SBIITIOTCS aHTPOIIOTEHHOTO MPOUCX0XkaeHus. Jlo Toro, kak
MIOTIACTh B OTKPBITOE MOPE 3TH HE(PTEMPOAYKTHI MPOXOMIAT Yepe3 BCIO MPHOPEIKHYIO
30Hy. [TAY sBAsitoTCS OAHUMH M3 HAaUOOJEe paclpOCTPAHEHHBIX 3arps3HUTENCH, 1Mo-
CTYTAIONIMX B MOBEPXHOCTHBIC BOJBI CO CTOKAMH IMPEANPUATHIA HedTernepepadaThl-
BaIOIICH, claHIe nepepadaThIBAIONICH, TECOXUMUIECKOM, KOKCOXUMUYECKOH, aHUIIN-
HOKPAaCOYHOW MPOMBIIUIEHHOCTH, B MPOLIECCE JIECOCIUIAaBA, a TAKXKE CO CTOKAMU TH[-
POIM3HOH MpoMBIIIIeHHOCTH. B mporecce HedrenepepabOTKH, KaTATUTHYECKOTO H
TEPMHUYECKOT0 KPEKHHTa 00pa3yloTcsi CTOYHBIE BOABI, coieprkamue [IAY, xotopsie
OYCHB OIACHBI JUIsl OKpY’Karolien cpenbl. s aHann3a Takux BOJ, HaMU ObLIH B3SITHI 3
oOpasia u3 Touek HedrenepepabareiBatomiero 3aBona (HI13) u ¢ moMomeso aHaIUTH-
YECKUX METOJIOB OBLIO uccienoBaHo coaepxkanue [IAY u TSHKeTIsIX MEeTauioB B CTOY-
HBIX BOJax. bpu1o 00Hapy»XeHO, YTO B aHATM3UPYEMBIX oOpasnax kosumdecTBo [TAY
ou4eHb BbICOKO M npeBbitaet [IJIK juist ctouHbIX BOJI.

Taxxe »THX BOIHBIX O00pa3lMax € aTrOMHO-a0COPOIMOHHBIM METOAOM OBLIH
OTIPE/ICTICHBI TSHKENbIC METAIIBI M Pe3yNbTaThl BBEACHBI Ha Tabmue 1.

Tab6aunnal
KoauuecTBo TssKeJbIX METAJLIOB
B o0pa3uax crouHbix BoJ HedrenepepadarpiBarouiero 3aBojaa

Tspxenbie METaILIbI, 1 2 3

MI/JT

Fe 0,044 0,042 0,043
Zn 0,111 0,067 0,002
Cu 0,022 0,023 0,020
Mn 0,0168 0,102 0,036
Pb 0,020 0,014 0,007
Cd 0,005 0,003 0,006
Cr 0,002 0,001 0,001
Co 0,007 0,010 0,008
Ag 0,006 0,008 0,006

Bce atu Metamsl onacHs! ecnu npesbimaroT Hopmy 111K, Ho Cd Gosee omaceH.
INJK mns Cd cocraBnsger 0,001 mr/n (Mr/z[M3). Kak BuaHO M3 TaOJIHIBI, B UCCIENO-
BaHHbBIX 00pasiax kosuuecTBo Cd HEMHOTO BBIIIIE HOPMBI.
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BACTERICIDAL METAL-CONTAINING ZEOLITES

V. Tsitsishvili*-**, N.Mirdzveli***, Z.Amiridze***, A.Tsertsvadze***,
G.Khustishvili*, K. Virsaladze**, T.Kapanadze**, B.Khustishvili**,
N.Chalidze**, M. Panayotova***** N.Dolaberidze*, M.Nijaradze*

*Petre Melikishvili Institute of Physical and Organic Chemistry of lvane Javakhishvili
Thilisi State University, Thilisi, Georgia
**Key personnel of the CARYS-19-442 project
**%*University of Mining and Geology, Sofia, Bulgaria
v.tsitsishvili@gmail.com, nato.mirdzveli@gmail.com

Metal-containing zeolite adsorbents and ion exchangers are promising for en-
vironmental protection and medical application. Silver-, copper-, and zinc-containing
micro-mesoporous materials have been prepared on the basis of naturalzeolites of
Georgia: HEU — clinoptilolite-heulandite-containing rock from the Rkoni plot of
Tedzami deposit, ANA — analcime from Chachubeti and PHI — phillipsite-containing
tuff rock from Shukhuti, using ion-exchange reactions between zeolite and a salt of a
transition metal in the solid phase followed by washing.

.'1 ’

According to the data of chemical analysis, prepared Ag-, Cu-, and Zn-forms
contain up to 230 mg/g of silver, 66 mg/g of copper, and 86 mg/g of zinc, respectively.
Ion exchange reactions do not change the microporous crystal structure of the zeolite,
this is confirmed by the powder X-ray diffraction patterns and FTIR spectra of the
modified samples. The degree of substitution (the ratio of the charge of transition met-
al ions to the number of aluminum atoms) is highest for clinoptilolite (3D structure of
wide channels) and lowest for analcime (1D highly distorted narrow channels); the
rate of release of ions from zeolites decreases in the series Ag™>>Zn?"~Cu’?" and de-
pends on the structure of the zeolite. Synthesized adsorbent-ion-exchangers show bac-
tericidal activity towards Escherichia coli. According to the changes in the relative
number of viable cells of bacteria contacting with zeolites and the data on leaching of
metals from modified zeolites compared to the minimal inhibitory concentration
(MIC) values for corresponding ions toward E. coli, the silver-containing zeolite ex-
hibits a certain antibacterial activity even before the concentration of ions in the solu-
tion reaches the MIC value, and its bactericidal effect could be ascribed not only to
released Ag" ions but also to Ag-zeolite itself; the copper- and zinc-containing zeolites
emit a small amount of ions (up to 0.6MIC) and their activity is entirely attributed to
Cu-zeolite and Zn-zeolite themselves. Strong bacteriostatic activity of modified zeo-
lites was established by the Kirby-Bauer test.

The most active are silver-containing zeolites, although phillipsite and cli-
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noptilolite containing cheaper copper and zinc are not much inferior to them in activi-
ty. Despite the somewhat higher activity of Cu-and Zn-containing phillipsites, modi-
fied clinoptilolites are preferred for practical medical and industrial (cleaning and dis-
infection of water, fillers for paper production, etc.) applications, since the raw materi-
al complies with European safety requirements.

This work was supported by Shota Rustaveli National Science Foundation of
Georgia (SRNSFG) under GENIE project (CARYS-19-442 “Bactericidal zeolite
fillers for paper production”).
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N30MEPU3ALINA H-ITAPA®UHOBBIX YIVIEBOJAOPOJOB Cs-Cs
HA BUMETAJIUVIMYECKHUX Pt-Ge/CaY HEOJIMTHBIX KATAJIM3ATOPAX,
COJAEPKAINNX KATUOHBI PEJIKO3EMEJIBHBIX METAJIVIOB

C.9.Mup3aauea, C.M.llIupunosa*, H.®.Axme10Ba,
C.2.Mawmenos, C.b.Ucmaiinosa, .M. AxmenoB
baxunckuii I'ocyoapcmeennviii Ynusepcumem, baxy
* Haxuuesarnckuii I ocyoapcmeenuwiii Yuusepcumem, Haxuuesans
n_akhmed@mail.ru

Nzonapadunossie yrieBogopoabl Ce-Cg MIMPOKO HUCHOIB3YIOTCS B KauecTBE
BBICOKOOKTAHOBBIX KOMIIOHCHTOB JJISl TIOTYYCHUS YKOJIOTHIECKH YHCTOTO MOTOPHOTO
TOIUIMBA. OTH YTIJIEBOAOPOABl MOMY4YalOT H30MEpHU3alMel COOTBETCTBYIOIIUX H-
napaHOBBIX YTIEBOJOPOJOB B MPHUCYTCTBHU OM(YHKITHOHAIBHBIX Pt-comepikarnimx
KaTajam3aTopoB. /IS TOBBIMIEHUS CENEKTUBHOCTH Pt-comepikammx KaTanau3aTopoB
HCIIONIB3YIOT Pa3inuHble MoJudumpyronume noo6asku. llensto npoBeaeHHON padOThI
SIBHJIOCh M3YYCHHUE BIHMSHUA KOHIeHTparuu P30 u Ge Ha KaTaJuTHYECKUE CBOWCTBA
Pt-conmepykamero meonurta Tuna Y B peakidd W30MEpPU3ALUU H-TapadUHOBBIX YTIe-
BOJIOPOJIOB B IPUCYTCTBUU OM(YHKIIMOHANBHBIX Pt-conepikamux karannzaTtopos. Jlis
TIOBBIIICHUS CEIIEKTUBHOCTH KAaTAJU3aTOPOB HCIIOIB30BAIH Pa3IHYHBIC MOIH(HIIN-
pyromue 1006aBKH.

[enpto MpoBeIeHHON pabOTHI SIBUJIOCHh W3YYEHHUE BIMSHUS KOHIIEHTparuu P39
u Ge Ha KaTtanuTHUueckue cBoiicTBa Pt-copepxaniero neonura tuna ¥ B peakuu U30-
Mepu3anuu H-mapaduHOBEIX yriaeBogopoaoB Ce-Cs.

Katuonsr P32 ™ u Ca™ BBoauim B cocTaB 11e0uTa Y METOI0M HOHHOIO 00Me-
Ha. CTeneHs HOHHOTO oOMeHa Ha Katnonsl Ca’™> u P3D cocrasnsano 78-86% u 3-10%
cooTBeTcTBeHHO. Hanecenne Ge m Pt mpoBoAmiIN METOIOM MPOIUTKU C UCHOIB30Ba-
HueM cnupToBoro pactBopa GeCly u Bomnoro pacteopa [Pt(NH;3)4]Cl,. KaranuzaTopsl
npoxanusanu npu 500°CB Teuenne 4 u. U Boccranapmusamu Toke Ha mpu 380°CB Te-
yerue 24. ONBITH MPOBOJUIN HA YCTAHOBKE IMPOTOYHOTO THIIA B HHTEPBAJIC TEMIIepa-
Typ260-320°C, npu 06HEMHOI CKOPOCTH MOJAuM ChIphA 1 4 "' U MONLHOM OTHONIEHHH
Ho:coippé =3:1 B cpene Ho mpu aTMochepHOM TaBICHAM.

Ycranosneno, uto Pt/CaY nposBiseT HU3KYI0 M30MEPU3YIOIIYI0 aKTHBHOCTb.
Beenenue B cocraB Pt/CaY xatmono P32 B kommuectse 0,5-1,0 Mac.% mpuBoIuT K
pPEe3KOMY BO3pacTaHUIO M30MEPHU3YIOIIEH aKTHBHOCTH Katanm3aropa. Ha obpasie, co-
nepxaiiem 0,8 mac.% P3D makcumanbHbIe BBIXOJIbI H30TekcaHoB (71,2%) u n3ookTa-
HOB (54,1%) nocturaercs mipu 300°C u 280°C cootercTBeHHO. CeNEKTUBHOCTL H30-
Mepu3aluu Bo3pacraer ¢ 74,5% 1o 86,3-88,5%.

Bnustnne npomorupyromiero addexra HeOodbmMX KoiaudecTB P3D B cocrase
Pt/CaY o0ycrmoBiieHO JOCTIDKEHHEM ONTUMAIBHOTO COOTHOIIECHHUS L/B KHCITOTHBIX
LIEHTPOB.

Konnentpamust Ge Takke CYLIIECTBEHHO BIHSICT Ha CEIEKTHBHOCTH Pt-
LeoJIMTHOTrO Katanuzatopa. Beaenue Ge B komuuecte 0,1-0,15 mac.% Hapsgy c
YBEIMUCHUEM aKTHBHOCTH MPHUBOIHUT TAKXKE K CYIICCTBEHHOMY BO3PACTAaHHUIO M30MeE-
pusytomen ceaeKTUBHOCTH. [Ipn onTUManIbHBIX YCIOBUSAX BBIXOJ M30I€KCAaHOB M U30-
OKTaHOB Bo3pacTaeT 10 73,5% u 56.2%, a cenextuBHOCTH — 110 95,2% 1 91,6% coot-
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BETCTBEHHO. YBenuueHue KoHueHTpauuu Ge B cocrase katanusaropa a0 0,3 mac.%
3aMETHO CHH)KAET €ro H30MEPHU3YIONIYI0 CEJIEKTHBHOCTb.

Taxum 06pa3oM, BEICOKast akTHBHOCTh M CEJIEKTUBHOCTh OMMETAIUTHIECKUX Ka-
TaNU3aToOpoB OOYCIOBIIEHA CO3JaHUEM ONTHMAIbHOTO COOTHOUICHHSI WX THIPO-
neruapupytromeit (maccopoe otnomenue Pt:Ge=0,5:0,1-0,15) u kucnoTHO# QyHKIHEH
(0,8mac.% P3D) nieonuraoro vocurens (P33/Cay).
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MALEIN ANHIDRIDIi STIROL SOPOLIMERI 9SASINDA SINTEZ EDILMI$
MUXTOLIF AMiN FRAQMENTLI SORBENTLOR VASITOSILO
PALLADIUM (II) iONUNUN SORBSIYASININ TODQIiQi

1 U.M.Obilova, 2 E.N.Hasimova, *R.Solhnejad, 'F.M.Ciraqov
'Bak: Déviat Universiteti
2Azarbaycan Déviat Neft va Sanaye Universiteti
$[dam Azad Universiteti, Astara Filial:, Kimya Bolimii, Astara, fran.
esmira.hashimova@mail.ru

Malein anhidridi stirol sopolimeri asasinda yeni polimer sorbentlor sintez
olunmusdur. Bu sorbentlorin torkibino M;-o-fenilen diamin, M,-m-aminofenol, M3-
streptosid amin fragmenti daxil edilmisdir. Alinmig sorbentlorin vo onlarin metalla
omolo gotirdiyi polixelatin temperatura qarst davamliligi termoqravimetrik analiz
metodu ilo miioyyon olunmusdur. IQ spektroskopiya metodu ilo sorbentlor
identifikasiya olunmusdur. Optimal soraitdo palladium(Il) ionlarinin sorbsiya vo
desorbsiyasi miiosyyen olunmusdur. Sorbentlorin optimal pH-1, qatiligdan, ion
qiivvesindan asililigi miioyyonlogdirilmisdir.

Molumdur ki, sintetik polimer sorbentlorin sorbsiya xassalori tobii sorbentlorin
sorbsiya xassolorindon yiiksokdir. Bu xassolori nozoro alaraq malein anhidridi-stirol
sopolimeri formaldehid istirakinda o-fenilendiamin, m-aminofenol vo streptosid amin
fragmentlori ilo modifikasiya edilorak yeni polimer sorbentlor sintez edilmisdir (M;-
o-fenilen diamin, Mj-m-aminofenol, Ms-streptosid). Sorbentlor 1Q-spektroskopiya
metodu ilo identifikasiya edilmisdir. Sorbentin vo sorbent fazada omolo golon
komplekslorin 1Q-spektrlorinin miiqayisasi gostarir ki, kompleksomologolmo zamani
sorbent zvenolarinda olan qruplarin rogsi tezliklorindo siirlismolor miisahids
olunur.Sorbentin temperatura qarst davamlilifi termoqravimetrik analiz metodu ilo
apartlmigdir.Sorbentlorin termoqrammasindan molum olur ki, avvalco endotermik
effektlo miisahido olunan suyun ayrilmasi, nisboton yuxari temperaturlarda zoif
ekzotermik effektlo miisahido olunun makromolekullarin destruksiyasi vo destruksiya
olunmus hissoalorin oksidlogmasi (vo ya yanmasi) bas verir.

Miixtalif fragmentli aminlorin modifikasiyasindan alinmig sintetik sorbentlorlo
Pd(I) ionun sorbsiyasi statik soraitdo aparilmisdir.Sorbsiya prosesino tosir edon
amillor miiayyenlasdirilmisdir. M; fraqmentli sorbentls sorbsiya tarazligi 2,5 saat, M»
vo M; fragmentli polimer sorbentlo iso sorbsiya tarazlig 2 saat miiddotindo
yaranmigdir. Pd(IT) ionunun sorbsiyasina miixtalif qatiliqli KCI mohlulundan istifads
etmokls ion qilivvesi tesiri Oyrenilmisdir. Miiayyen olunmusdur ki, maye fazada ion
qiivvesinin qiymetlorinin 0,1-0,8 mol/l qatilig1 palladium ionunun sorbsiyasina
praktiki olaraq tosir etmir. Metalin xelatomologatirici sorbentlo qatilagdirilmasina
miihitin pH-nin tesiri dyronilmisdir. Sorbsiyadan sonra qalan metal ionlarmn miqdar1
fotometrik toyin edilmisdir. Pd(Il) pH 4-do vo pH-6 da turs vo neytrala yaxin miihitdo
TSXAB (2,2, 3,4 tetrahidroksi sulfo xlor azo benzol) reaktivi ilo qarsiliglt tosirdo
olaraq (maksimum isiq udmasi A=490 nm dalga uzunlugunda) rongli kompleks amoalo
gotirir. Sorbentlorin sorbsiya tutumu hesablanmisdir. ©n yiiksok sorbsiya tutumu M,
fragmentli sorbentdo miisahido olunmugdur (M;-390,M,-276,M3-354).Metal ionunun
qatiligt artdiqca sorbentin sorbsiya tutumu artir. Desorbsiya prosesino miixtolif
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mineral tursularin (HCl, HNOs;, HCIO4, H3PO4) tosiri dyronilmisdir. Tocriibo
naticasinde miloyyan olunmusdur ki, M; fragmentli polimer sorbent iigiin optimal
tursu HNO3, M, va M3 fragmentli polimer sorbent ii¢iin ise optimal tursu HCIO4-diir.
Tacriibs noticosindo miioyyon olunmusdur ki, desorbsiyadan sonra sorbenti yenidon
sorbsiya prosesindo istifado etmok olar. Buna osason palladium ionlarinin
elektrodlarda, dag siixurlarinda, standart orintilordo toyinat metodikalari iglonib
hazirlanmisdir.
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KOMIIVIEKCOOBPA30OBAHUE
MUKPOIJEMEHTOCOAEPKAIINXKOOPIAUHALIMOHHbBIX
COE/IMHEHUH C AHECTETUKAMU

H.b.XKopxoaunanu, K.Jl. AMupxanamsuian, B.I'.Ilnunmsuiau, JI.M.Xmananze
Hnemumym guszuueckoil u opeanuueckou xumuu um.J1.Menuxuweunu,
Tounucckuii 2ocyoapcmaentulil ynusepcumem um.M Jocasaxuwuiu,

Tonumrosckas 31,0186, Tounucu, I pysus
nanizhorzholi@gmail.com

Wunycrpus QapMakoslorHuecKuX MNpenapaTroB JOCTaTOYHO pasHooOpasHa. B
MIPOM3BOJICTBE JIEKApC TBEHHBIX BEIECTB 3HAUMTEIIFHOE MECTO 3aHUMAIOT U KOOPIH-
HallMOHHBIE coenHeHus. [l uccieoBa HUusl KOMIUIEKCOOOpa30BaHUs HOHOB, METall-
JIOB KM3HHM~ (MHKpOdJIeMeHTHI) ¢ aHecTeTrkamMu — HoBokanH (Nov-HCI), mupokann
(Lid-HCI), amecte3un (Ans), momoOpaHbl ONTUMANBHBIC YCIOBHS HX IOJYYCHHUS B
pasHbIX cpenax. Peakimu xoMIiekcooOpa3zoBaHMs U3yUeHBI MPU KOMHATHOM Temrie-
parype, myTéM CMEUIMBAaHUS TAJOTEHHUJIOB WM POAAHUIOB METAIOB C JIMTaHAaMH -
AHECTETHKaMHM, BOJIHO-ITAHOJIOBOM, alleTOH-METAHOJIOBOM cpenax. B pesynbrare, mpu
JMIOOBIX MEepPBOHAYANBHBIX COOTHOLIEHUs X M: ANS, B 3aBucumocTtu oT pH-cpensl,
MIPOMCXOANT TIPOTOHHMPOBAHWE JIMTAHAOB M IOJYYarOTCS COENMHEHUS COCTaBa:
(ANSH),[MCIL4]'nH,O (I), rtme ANS-Nov, Lid. Kommiekcsl anecte3mHa M(Ans),
CIx(II), tne M - Mn(1II), Co(II), Ni(II), Zn(I1) monyvanu U3 aeToH-METaHOI-3(PUPHOTO
pacTBopa ¢ MOJBHBIM cooTHomeHneM M:Ans=1:2.CoenuHeHnss 00pa30BhIBAUCEH Ye-
Pe3 HEeCKOJIbKO YacOB MPHU MEJICHHOM HMCIIAPEHUU PacTBOpa Ha MarHUTHON MeEIIajKe.
CocTaB M WHAMBUIYAJTBHOCTh CHHTE3UPOBAHHBIX KOMIUIEKCOB YCTaHOBJICHBI 3Jie-
MEHTHBIM aHAJHM30M, TeMIIepaTypaMH IuTaBieHus. DOHU3MKO-XUMHUYECKHE CBOHCTBA
coeMHeHHH wn3ydeHsl TepMmorpadpuueckum, MK-cnextpanpHbiM 1 MeTomom X-ray
PEHTT€HOBCKOH TU(paKkTOMETpHii. bbijla n3yueHa uX pacTBOPUMOCTh B BOJE W Opra-
HUYECKUX PACTBOPUTEIAX.

AHecTe3upyIoIIre BEIIecTBa B BUIC MPOTOHUPOBAHHBIX KATHOHOB 00pa3yIoT C
aIMJJOKOMITJIEKCAMH METAJNIOB COEJMHEHUS aMMHMAaKaTHOTO THIIA, HMPUTOJIHBIC JUIS
aHAUTHYeCKUX Teneld. OHH MPeaCcTaBITIOT COO00H a30TCoepIKaIiee OpraHuIecKoe
OCHOBAaHHE, a IO JHUTEPATyPHBIM MAHHBIM, TaKHE COCOUHECHHS CIOCOOCTBYIOT HKC-
TPaKIMN METAJUIOB OPTaHUYECKUMH PACTBOPHUTEISIMHU B BHJIE POJAHUIHBIX KOMIUICK-
coB. Pomarnmaseiii komrutekce sxene3a(lll) xopormo skcTparupyercs KUCIOpoI0Ccoaep-
JKaIlMUA OPraHMYeCKUMHU PacTBOPUTEISIMU. [IpUMEHSIOT Takke cMecH dhupa u U30-
aMHJIOBOTO criupTa, TpuOyTHidochara, CCls, B mpucyTcTBUE OpraHNYecKnX BEIIECTB
OCHOBHOTO XapaKTepa KOMIUIEKC XOPOIIO 3KCTparupyercs Taxke xiopodopmom. Io-
NOOpaHbl MOAXOASAIINE IKCTPAreHThl JUIs TOJyYeHHBIX B TBEPAOH (hase JIMJI0KaHCO-
Jiep KaInX KOMITJIEKCOB W M3y4eHOo KoMIuiekcooOpazoBanue B cucteme Fe(Ill)- Lid —
NCS'. Komrutekc skcTparupyercst 3pupoM, COHPTOM H300yTHIiIa U xiaopopopmom. He
AKCTPArupyeTcs TUXIOPITAHOM, TOIYOJIOM U OeH30J0M. JIyummM sKcTpareHTOM SiB-
nsgercs  xymopodopm. M3 ompoOupyeMbIX — KaTHOHOB — OKpAalIeHBl  TOJBKO
akcrpaktel,conepkame Co(Il), Cu(ll), Fe(Ill); camsrit wyBctBuTenpHbd Fe(lll);
SKCTPAKT OKpalleH jaxe NpHM KoHneHTpamuu [Fe’']=2mkr/10mn. MaxcumansHas
IUIOTHOCTh pacTBopa jgocTturaercss HaumHas ¢ koHmneHtpamumn HCI=3m/n mo pH=4;
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C(Lid)=0,03mon/n u C(NCS’)=0,3M07/1; COOTBETCTBEHHO, H3JIUIIHEE KOJUYCCTBO
stux Bemtects: [Lid]/ [Fe’"]=0,03/3,57-10°=840, [NCS/ [Fe’"]=0,3/3,57-10°=8400.
O6praa0 Fe(IIl)- NCS™ KOMIUIEKCH HEYCTOWYHMBEI, TOTJA KaK JIHIOKAaHOCOACPKAIIHE
OKCTPAKTBl COXPAHSIIOT OKpacKy B TedeHWe 6 dwacoB. [lns ompeneneHus cocraBa
SKCTPATrUPYIOMIUX COEIMHEHUH HCIOIb30BAIM METOJl PAaBHOBECHOTO MEPEMEIICHUS.
BrisiBieHo, 4to B XJIopo)OpPMOBOM SKCTpaKTe CYyMIECTBYeT KOMIUIEKC COCTaBa:
[Fe(NCS);Lid] (LidH). ITpu xonuentparuu Fe(I1ll) B mpeaenax 2-60 mxr/10mm, Fe(I1I)
COOTBETCTBYET 3akOHY beppu; oH mepcrektuBer ais onpenenenns Fe(Ill) B pactBo-
pax crmeKkTpoOTOMETPHUECKUM METOAOM, TeM Ooyiee, YTO ONTHYECKas IUIOTHOCTH
XJIOPO(OPMOCOAEPIKAIIETO IKCTPAKTA 3HAYUTEIHHO MIPEBOCXOIUT IIOTHOCTD KEJIe30-
POINAHUIHOTO KOMILIEKca. MaKCUMyM IOTJIOIIEHHS B O0OMX CIlly4yasx HaOIro/aeTcs
pu A = 484HM.
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OYUIIEHUE MOPCKO#M BOJIbI C IOMOIIIbIO BUOMACE.T

H.IL.SnoBas', 3.M.Kaasiposa?, B.A.Xaneuxknii, }0.C. Slinosas!
' Bpecmckuii F'ocyoapcmeennviii Texuuueckuii Yuusepcumem, 2.Epecm, Benapyco
2Baxunckuii F'ocyoapemeennviii Yuusepcumem, 2.baxy, Asepbaiioncan

B Hacrosiiiee Bpemst OUHINEHHE U 3aIUTa THAPOC(HEPHOTO CII0s UCCICIYIOTCS 1
pa3pabaTsiBaroTCs pa3Hble 3()(OEKTUBHBIE CITOCOOBI OYMCTKH BOABI. CYIIECTBYIOT (u-
3WYecKHe, XMMUYeCKHe W OMOJIOTHYeCKHe METOJbl OYHCTKH 3arpsa3HeHHOH Boabl. B
MOCJIeTHHUE TOJIBI JJISl 3TOT'0 MCIIONB3YOT U HAHO TEXHOJIOTUYECKUE METOIBI.

XUMHYECKHE METOJbl U KaueCTBEHHOW OYMCTKH BOJBI OYEHBb BaXKHBI, I10-
CKOJIbKY IO3BOJISIFOT M3MEHHUTH COCTaB BOJIBI C ITOMOIIBIO MPUPOAHBIX M CHHTETHYE-
ckux copOeHToB. C 3TOi 11eJIbF0 OBUTH MCIIOJIB30BAHbI PAa3IMUHbIE COPOSHTHI MTPUPOJI-
HOTO MPOMCXOXKJICHHS Ui coopa HepTH M HePTENPOAYKTOB C MOBEPXHOCTH BOABI H
B3SITHI TPOOBI MOPCKOM BOABI. B cpexe renTana ¢ 6mocopOeHTaMH MPOUCXOAMUI cOOp
He(TH ¥ HEPTEIPOAYKTOB C IOMOIIBIO MACEJ PACTUTEIBHOTO IIPOUCXOXKICHUSI.

Tadauna
Iloxa3arenu anajau3za npomecca OUYnIeCHUs
MOPCKOii BOJIbI C MOMOIIIbIO HroMaceJ
KacTOpPOBOE MAcJIo COEBOE MaCJIo OJIMBKOBOE Macjo
K | mop. Bona, h, S,sm? | K |mopckas Bozma, | h, S, K |mopckas Boza, | hyml | S,
ml ml ml ml sm? ml sm?
2,95 140 0,016 |31,25 [2,50|40 0,019 26,3 [2,42]40 0,003 (27,2
2,16 (45 0,0146|34,24 [2,30(45 0,0175(28,57|3,63 |45 0,002 26,34
2,10]50 0,0129 38,465 (2,04 |50 0,017 |29,41|3,74|50 0,01827,76

Juis ananms3a coOMpaTenbHON U TUCTICPTUPYIONIEH CIOCOOHOCTH PEeareHToB UC-
I0JIb30BAJIACh XapaKTEPUCTUKA- KPaTHOCTh coOupanusi. KpatHocTs coOupanus xapak-
TepusyeT 3(hHeKTHBHOCTH cOOMparomel CrIocoOHOCTH PeareHToB M MPE/ICTaBIAET CO-
00}l OTHOIIEHNE UCXOAHOM MO N K IUIOIIAAN TOBEPXHOCTH IISITHA, KOTOPOE 00pa-
3yeTcs moJ| JAeHCTBHEM peareHTa. Eciu mcxomHas ruomanb HEQTSIHOTO IMSATHA COOT-
BETCTBYET 3HAYEHHIO S|, a IUIOIA b He()TIHOTO TSATHA TOCHe ACHCTBHA peareHTa S,
TO

K=S//S.

Uem a>¢exkTuBHEE peareHT, TeM MEHBIIE IUIOMIAAb ISITHA, 00Pa30BaBIIETOCS
Hociie IeHCTBHS pearcHra, U TeM Oosblie 3HaueHHe K B JaHHOM KOHKPETHOM Cllydae.
BrnustHne TonmmHBl HeTSAHOW TUICHKH Ha XapakTep coOMpaHus OBUTO HCCIIEI0OBAaHO Ha
MIPECHON W MOPCKOH Boje. bbIIO yCTaHOBIEHO, UTO YBEIMUYEHNE TOIIIUHBI HEPTIHON
IUIEHKH, KaK Ha MPECHOM, TaKk U Ha MOPCKOW BO/IE€ MPUBOJUT K YMEHBILEHUIO MPO0I-
KUTEIBHOCTH y/AepKaH!s He(PTAHOTO MATHA.
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Puc. 3aBucumMocTh Meskay BpeMeHeM U NOrJioumeHueM HepTn

N

HccnenoBanne cobuparenbHOW W AMCHEPTHPYIOMEH CIOCOOHOCTH HCXOIHBIX
KOMIIOHEHTOB I0Ka3aJlo, YTO TAaKUE pPAcTUTENbHBIE Macjla, KaKk COEBOE, OJIMBKOBOE,
KacTOpOBOE M JIp. Maclia B YHCTOM BHJI€ HE 00JIaIaloT JTaHHBIMUA CBOMCTBaMH, a Tell-
TaH 007ama0T cnadbiMu coOuparomuMu cBoiicTBamu. [lpn moOaBneHnn remTaHa Ha
TOHKYIO HE(TSHYIO IUICHKY HaOytomaeTcsi BhIpakeHHbIH 3(¢dexT cobupanus. Pacre-
KaHue HeQTSIHOTO MATHA HaYMHAeTcs yxke crmycts 40-50 MuHyT.
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WAYS TO PURIFY TOXIC SUBSTANCES
FROM AQUATIC ECOSYSTEMS

S.R.Hajiyeva, E.M.Gadirova
Baku State University
elmina2010@mail.ru

Pollution of water basins through toxic organic substances are considered to be one
of the global environmental issues and therefore implementation of new methods are
needed for the solution. In this regard, effective purifying methods by using nanoparticles
are now widely used. Organic toxic substances such as phenol and their derivatives are
very dangerous for aquatic ecosystems. Therefore, it is the removal of such compounds
that is very important for water bodies.

Photochemical dissociation of phenol in the UV-visible region was confirmed
by experiments, for which we used TiO; nanoparticles together with a nitrogen-
containing organic compound. Phenol's photochemical dissociation in UV-visible area
has been confirmed by experiments. According to literature data, we can note that, it is
possible to extract phenols from waste water based on photochemical reactions by
TiO; nanoparticles. TiO; nanoparticles are excited only during UV radiation and in the
visible region, no reactions occur with these nanoparticles (A<400 nm).

Note that TiO, nanoparticles are very useful; so that, it is chemically stable,
easy to handle, non-toxic and ecologically clean. For the first time, phenol decomposi-
tion reactions were carried out through photochemical reactions using TiO» nanoparti-
cles(10-30nm) and methyl 3-aminocrotonate to purify phenol from wastewater. In the
photolysis process, dependence of the absorption coefficient (Abs) on the wavelength
was determined by the "Varian" device. The reduction of concentration of the phenol
has been determined in the remaining solution after photochemical reaction based on
the graphic. Dissociation of phenol in the participation of TiO, nanoparticles and me-
thyl 3-aminocrotonate has been 60%.
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INVESTIGATION OF HEAVY METAL POLLUTION
IN GULLUK LAGOON

'M.Déndii, 2N.Ozdemir, *E.Gadirova, ‘N.Zeynalova
"Mugla Stk: Kocman University,
Naturel and Applied Sciences Institue, Mugla, Turkey
2Mugla Stk Kocman University, Fisheries of Faculty, Mugla, Turkey
$Bakii Devlet Universitesi, Ekolojik Kimya Boliimii, Baki, Azerbaycan
*Mugla Sitk: Kocman University, Research and Application Center
For Research Laboratories, Mugla, Turkey

Due to the anthropogenic activities in coastal areas natural ecosystems throughout
the world and Turkey are damaged. Giilliik Lagoon, located in the Southeast Aegean Sea,
plays an important role in terms of ecological and aquatic ecosystem and is under the
influence of more than one anthropogenic activities. In this study, sediment samples
collected seasonally from April 2018 to January 2019 from 12 stations thoughout Gtilliik
Lagoon were analysed in term of heavy metals concentrations. Chemical fractions of Pb,
Cd, Cu, Fe, Mn, Zn and Hg metals in sediment samples. In order to separate the metals
into chemical fractions, the sequential chemical extraction procedure recommended by the
Bureau Reference Committee (BCR) was applied and the metal concentrations were
measured with AAS.

Total heavy metal concentration in the sediment of Giilliik Lagoon were as
follows: Cu> Mn> Hg> Pb> Fe> Zn> Cd. Heavy metal fraction risk assesment (RAC)
were estimated as follows: Cd> Fe> Mn> Zn> Cu> Pb> Hg, pollution level according
to Igeo was determined as: Hg> Pb> Cu> Cd> Zn> Mn> Fe. The heavy metal with the
highest concentration in sediment samples was again found to be Cu. This shows that
there is a relationship between the release of Cu metal in sediment and water, The data
obtained as a result of the study were mapped with the Geographic Information
System (GIS) and evaluated by statistical analyses. As a result, Giilliikk Lagoon is
negatively affected by many major environmental activities. Considering the results of
the analysis, it has been determined that there are environmental degradation and
pollution in water, sediment due to the intense activities in the region especially in the
spring and summer seasons.
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CHHTE3 U KPUCTAJUIMYECKASI CTPYKTYPA
[1-2-METOKCU®EHW)-1,4-TETHIPO-5H-TETPA30JI-5-THOH)
-(1,10-OEHAHTPOJINH) | KA IMMSI(IT), Cd>(CsH7N40;S1)4(C12HsN),

P.K.Ackepos'*, A.M.Mareppamos', B.H.Xpycranes?, B.K.Ocmanos’, A.B.bopucos®
*Baxuncruii 2ocyoapcmeennviii ynusepcumem
2Poccutickutl ynusepcumem Opyacool napooos (PYIIH), Mockea, Poccus
3Huoicezopoockuil 20cydapcmeentulii mexHudeckuii yHusepcumen
um. P. E. Anexceesa, Huoicnuii Hoszopoo, Poccus
rizvankam@bk.ru

TeTpa3on-5-THOHBI M WX TPOU3BOJHBIC TPEJCTABISAIOT OOJIBIION HHTEpEC C
TOYKH 3pEHHS KOOPAMHAIIMOHHOW XUMHH, TaK KaK MOJ00HBIE JIUTaH bl MOTYT TPOSB-
JIATH OOJBIION CIEKTP KOOPAWHAIMY C METaJJIaMi, 00pa3yst MOJMMEpHbIE HIIH MEeTal-
nuyeckue kmactepsl [1,2].

B nacrosmeli pabore nHamu mosrydeH HoBbI komruiekc (III) ma ocHose 1-(2-
MeTokcHu-(henmn)-1,4-qurunpo-SH-rerpazon-5-tnona (HL) n 1,10-dpenanrponnna c
xyiopuaoM kaamusi(Il) u mpoBeseHO Hccae0BaHUE UX MOJICKYJIIPHOM M KPUCTAJITHYC-
cKoii cTpykTypsl MetonoMm PCA (puc.1).

Kommreke (IIT) cuaTE3MpOBaH M0 CISAYIOMICH CXeMe:

N — L)
]\]17,: =S ]\)17‘\ a
©
(©)

oo Cdcl,
T CHONa E—
(IIT)

I
o, (n

O

(HL) m %

[TpomesxxyTounsrit komruiekc (II) panee
OB HAMU BBIJICICH M HccieaoBad metogom PCA [3].

PCA xommekca (IIT) mokasain, 4To B MOHOKPUCTAIITMYECKOM 00pasiie, coaep-
xKatcs aBa u3ocTpykTypHBIX Komruiekca (IIla) u (IIIb). Coenunenne (III) mpencras-
nseT co0oil OMSAAEPHBIN KOMILICKC COCTOSIIMX M3 IBYX HEHTpalbHbIX aToMoB Cd.
Kommnexc (III) wMeeT LEHTp CHMMETPUM M COJCPKUT BOCHBMHUYICHHBIA ITUKII
{—S—C=N—-Cd—S—C=N—Cd} B koHbpopMmammu ‘“kpecio”’; TEHTP WHBEPCUH
HaXOAWTCS B IICHTPE BOCHMHWICHHOTO IIHUKJIIA.
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Puc. 1. Crpykrypa monekynst (IIT) ((IITa) u (I11b)).
ATOMBI BOZOPOAA HE NIPUBE/CHBI.

1. C.L. Ma, Q. Zhang, J.F. Sun, R.F. Zhang. J. Organomet. Chem., 2006, 691, 2567.
2.Y.Li, C.Q. Wang, H.D. Bian, F.P. Huang, H.
3.P. K. Ackepos, A. M. Mareppamos, B. K. Ocmanos u ip. XKypa. Koopa. Xum., 2019, T. 45, Ne 2, ¢. 99

47



Koordinasion birlagmalar kimyas.. Beynalxalg elmi konfrans

NEW SIMPLE SPECTROPHOTOMETRIC METHOD
FOR THE DETERMINATION OF SILVER (I)

P.R.Mammadov, F.M.Chiraqov
Baku State University, Baku, Azerbaijan
poladazer@gmail.com

Introduction

For many millennia, people have used silver for medicinal purposes, since it has
good bactericidal properties. In ancient times, rulers experienced in campaigns in sil-
ver bowls and vessels stored drinking water, disinfecting it in this way. Silver plates
were applied to the wounds of warriors to prevent inflammation and quick healing.
Previously, silver-based medications were used quite widely and were used to treat
serious diseases such as typhoid, syphilis, epilepsy, stomach ulcers, gastritis, and
many others [1].

If silver enters the body in excessive amounts for many years, a specific disease
is formed - argyrosis (silver poisoning). It is practically incurable, but does not pose a
serious threat to life. A characteristic feature of argyrosis is a bluish-gray (sometimes
silver) skin tone. Thus, separation, preconcentration and determination of silver ion is
of increasing interest.

The aim of the present study is to develop a simpler direct spectrophotometric
method for the trace determination of silver(I) with 4,4-bis(2,3,4-trihidroksifenilazo)
difenil (R) in drug samples. This method is far more selective, sensitive, non-
extractive, simple and rapid than all of the existing spectrophotometric methods [2-4].

EXPERIMENTAL SECTION

Instrumentation. The absorbance of solutions was measured with a Perkin
Elmer (United States) (Model: Lambda-40) double-beam UV/VIS spectrophotometer
and with a KFK-2 photoelectrocolorimeter (Russia), with 1 cm matched quartz cells.
The pH values of solutions was controlled on the ionomer i-121 with glass electrode
customized by standart bufer solutions.

Chemicals and Reagents. All of the chemicals used were of analytical reagent
grade or the highest purity available. Distilled deionized water, which is non-
absorbent under ultraviolet radiation, was used throughout. Glass vessels were cleaned
by soaking in acidified solution of KMnO, or K>Cr,O5 followed by washing with con-
centrated HNOs and rinsed several times with deionized water.

The 4,4-bis(2,3,4-trihidroksifenilazo) difenil reagent was synthesized according to
the known method. The solution was prepared by dissolving the requisite amount of media
4,4-bis(2,3,4-trihidroksifenilazo) difenil in a known volume of absolute ethanol. More
dilute solutions of the reagent were prepared as required.

A stock solution 1x10% M, 100 ml of silver (I) was prepared by dissolving
0.1575 g of silver nitrate in 100 ml of distilled deionized water and added 0.1 ml con.
HNO;. The working standard of silver solution was prepared by suitable dilutions of
this stock solution.

Solutions of a large number of inorganic ions and complexing agents were pre-
pared from their analytical grade or equivalent grade, water soluble salts. In the case
of insoluble substances, special dissolution methods were adopted.
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Results and discussions

The absorption spectra of greenish yellow color of the silver - R system in pres-
ence of pH 8 solution were recorded using (Model: Lambda-40) double-beam UV/VIS
spectrophotometer. The absorption spectra of the silver - R chelate is curve with max-
imum absorbance at 540 nm and an average molar absorptivity of 4.3 x 10 I mol™' cm
!. The reagent blank having maximum absorbance wavelength at 430 nm. In all in-
stances, measurements were made at 540 nm against a corresponding reagent blank.

Of the various pH 0-10 of the solution studied, pH 7-9 was found to be the op-
timal for the silver - R system. The maximum and constant absorbance of the silver -
R system was obtained in the presence of pH 8 at room temperature (25+5)°C. The
absorbance of the reagent solution and the silver - R system depends on the medium
pH; therefore, the absorption spectra are studied relative to a blank experiment (R).

The reaction is fast. Constant maximum absorbance was obtained just after 5 min of the
dilution to volume at room temperature (25 £50C), and remained strictly unaltered for 24 h.

The absorbance at different temperatures, 0—-80°C, of a 25 ml solution of silver -
R was measured according to the standard procedure. The absorbance was found to be
strictly unaltered throughout the temperature range of 10-40°C. Therefore, all meas-
urements were performed at room temperature (25 £5°C).

Different molar excesses of R were added to a fixed metal-ion concentration and the
absorbance was measured according to the standard procedure. It was observed that a 1 mkg
ml" of silver metal (optical path length 1 cm), the reagent molar ratios of 1:10 to 1:50 pro-
duced a constant absorbance of Ag - R system. A greater excess of the reagent was not stud-
ied. For all subsequent measurements, 2 ml of 2 x10* M R reagent was added.

The component ratio in the complexes was found using the isomolar series
method, the relative yield method by Starik and Barbanel', and the equilibrium shift
method. All the methods showed that the component ratio was 2: 1 in the the silver - R
system. The number of protons displaced upon complexation was determined by the
Astakhov method, and the indicated component ratio in the complexes was confirmed.

Analytical performance of the method

Calibration curve. From the slope of the calibration graph, the average molar ab-
sorption coefficient was found to be 4.3x10* I mol™' cm™ in aqueous media. Of the calibra-
tion graph, the one showing the limit of the linearity range and the selected analytical pa-
rameters obtained with the optimization experiments are summarized in Table 1.

Table 1
Selected analytical parameters obtained by optimization experiments
Parameters Studied range Selected value
Wavelength / Amax (nm) 200-800 540
pH 0-11 8
Time /h 1 -24h 5 - 10 min
Temperature / °C 0-80°C 25+5°C
Molar absorption coefficient / 1 mol! cm’! 1.5x10% 5.8x10* 4.3x10*
Linear range/mkg 1! 0.001-100 0.1-30
Detection limit /mkg 1! 0.01-100 0.01
Sandell's sensitivity /mkg cm™ 0.1-10 5
Relative Standard - 0-2
Regression Co-efficient - 0.999
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The effect of over 30 cations, anions and complexing agents on the determination of
only 1 mkg ml" of silver was studied. The criterion for interference was an absorbance
value varying by more than 5% from the expected value for silver(I) alone. The foreign
1ons whose tolerance limit has been studied, their tolerance ratios are mentioned.

The present method was successfully applied to the determination of silver in
series drug samples. Each taken drug samples (100 ml) was mixed with 10 ml of concen-
trated HNO; and 2ml of concentrated H>SO4 in a 1000 ml distillation flask. The sample
was digested in the presence of an excess potassium permanganate solution following a
method recommended by Greenberg et al. [5]. The solution was then cooled and neutral-
ized with dilute NH4OH solution. The resulting solution was then filtered and quantitative-
ly transferred into 50 ml calibrated flask and made up to the mark with deionized water.
An aliquot of this solution preconcentrated water was pipetted into a 25 ml calibrated flask
and the silver content was determined as described under the general procedure using
EDTA or tartrate as a masking agent. Analyzed drug samples were taken from the phar-
macy in the Derbent city of Russia, respectively. The results of analyses of drug samples
from various sources for silver are given in Table 2.

Table 2
Determination of silver(I) in some silver drug samples
Siver(I) (mkg/ml) Recovery =+ sP

Samples Take Found® (%) St® (%)
1. Protargol
Laboratorio Chimico Farmaceutico A. Sella 10 12 102+0.4 0.15
Ear drops / nasa 1 2% vial 10 ml, No. 1 20 23 103 +0.2 0.18
Silver proteinate 2 g/ 100 g
No. UA /15220/01/01 from 06/03/2016 to
06/03/2021
2. Protargol
Source Plus 10 10 100 £0.1 0.20
powder for solution for intranasal use 0.2 g vial 20 19.8 98+0.2 0.28
with solvent in a single-dose container 10 ml,
No. 1 Silver proteinate 0.2 g
No. UA / 15042/01/01 from 03/31/2016 to
03/31/2021
3. Protargol BABY
Source Plus
Powder for solution for intranasal administration 10 13 103 £0.2 0.16
0.1 g glass bottle + water for injection single- 20 20 100£ 0.1 0.19
dose container 10 ml, No. 1
Silver proteinate 0.1 g
No. UA /15042/01/02 from 09.20.2017 to
03.31.2021
4. Protargol
powder for solution for intranasal use 0.2 g vial,
with solvent in a single dose 10 ml container 10 12 102+0.3 0.33
with nasal nebulizer, No. 20 24 104 £0.2 0.17
Silver proteinate 0.2 g
No. UA /15042/01/01 from 03/31/2016 to
03/31/2021

2Average of five analysis of each sample
"The measure of precision is the standard deviation (s).
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Conclusion

In the present work was developed a simple, selective non-extractive and inex-
pensive method for the determination of silver(l) in drug samples. This method was
successfully applied to the monitoring of amounts of silver(l) in drug samples. There-
fore, this method may be use for monitoring to establish level of silver(l) in difficult
matrices drug samples.
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INVESTIGATION OF SULUNGUR LAKE
(KOYCEGIZ-DALYAN LAGOON BASIN)
FOR LIMNOLOGICAL AND WATER QUALITY

IN.Ceviz, 2N.Ozdemir, *E.Gadirova, 'M.Déndii
"Mugla Stk: Kocman University, Naturel and Applied Sciences Ingtitue, Mugla, Turkey
2Mugla Stk Kocman University, Fisheries of Faculty, Mugla, Turkey
®Bakii Devlet Universitesi, Ekolojik Kimya Bolimii, Bakii, Azerbaycan

Koycegiz-Dalyan Lagoon Basin, Turkey is one of the largest wetlands in coastal
areas, is a location rich in terms of flora and fauna. The Ramsar Area, Kdycegiz Lake
and Dalyan Lagoon Basin have an important place in terms of feeding and some
breeding area of water birds and fish. Siiliingiir Lake, where the study is carried out,
has an important place in Kdycegiz-Dalyan Lagoon Basin and is among the activities
of DALKO (Fisheries Cooperative). This study was conducted between December
2017 and November 2018 at 6 strategic stations up to the seaports to determine the
water quality of Siiliingiir Lake. Some physico-chemical parameters of water samples;
Water temperature, pH, dissolved oxygen, saturated oxygen, electrical conductivity,
salinity, nitrite nitrogen, nitrate nitrogen, ammonium nitrogen, ortho-phosphate, total
phosphorus, suspended solids, BODs test, chlorophyll-a and turbidity were examined
monthly. Water samples taken from selected stations were analyzed in the Water
Analysis Laboratory of the accredited Research Laboratories of Mugla Sitki Kogman
University. According to the results of the analysis, the study area, which has its own
natural structure during the winter months, was influenced by the intensive tourism
activities during the May-October season.
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CPABHUTEJIBHOE NU3YYEHUE COPBIIMA NOHOB CEPEBPA
CUHTETUYECKUMHU COPBEHTAMUA

H.T.9¢denaunesa, A.M.Mareppamos, I1.P.Mamenos, ®.M.Usiparos
Baxuncxuii F'ocyoapcmeennwiii Yuueepcumem, baxy
afandiyeva.narmin@mail.ru

WoHBI TSHKETBIX METAJUIOB SBJLIIOTCS PACIPOCTPAHCHHBIMH M TOKCHYHBIMH 3a-
TPA3HUTEISIMHA OKpYy»Karomieil cpenasl. CpemHee copepskaHue cepeOpa B 3eMHOI Kope
7-10%% 1o macce. Cepe6po BcTpedaeTcs NPEUMyILIECTBEHHO B CPEIHE- M HU3KOTEM-
MEPATyPHBIX THAPOTEPMAIBEHBIX MECTOPOXKICHHSIX, B 30HE 00OTAIICHUS CYJIb(HIHBIX
MECTOPOXACHUH, M3peaKa - B OCAAOYHBIX MOPOJaX M pocchimsix. [IpemensHO momy-
CTHMasi KOHIIEHTpaIus cepedpa B muTheBoii Bojie coctapmuser 0,05 mr/in. B npupomHoi
BOJIE CO/IepKaHue cepedpa — OKOJIO 5 MI/JL.

B mocrnegame roapl moJUMeEpHBIE XeIaToo0pa3yromue cCOpOSHTH HAXOMST IH-
POKOE TIPUMEHEHHE B TIPOMBIIIUICHHOCTH C LIEJIBI0 U3BJICUCHHS TSHKEIBIX MeTalioB. B
CBSI3U C OTUM MOSBISIETCS MOTPEOHOCTH B IMOMCKE HOBBIX COPOCHTOB, OTIMYAIOIINXCS
BBICOKOW CEJIEKTHMBHOCTBIO K MOHaM MeTaisioB. OCHOBHBIM HalpaBliCHUEM pa3padoT-
KH XeJIaTo00pa3yronx cOpOSHTOB SIBISETCS NMPHBHBKA K TOJIMMEPHOW MaTpHIE Xe-
J1aTO00pa3yONMX (PYHKIIHOHATBHBIX TPYIIIL.

B manHO#l paboTe OmMCaHO CpPaBHUTEIHHOE H3YUCHHE COPOLMH MHKPOKOJIH-
4ecTB cepedpa MOJIMMEPHBIME Xe1aTo00pa3yoNIMMU COPOCHTaMHU, HA OCHOBaHUHU CO-
MONTUMEPA CTUPOJIA C MAJCHHOBBIM aHTHIPHUIIOM, COACPIKAIIIME (PPArMEHTHI JTUTHII-
pasuaa MaloHOBOM KUCIOTHI(S1) u M-amuHo(enona(S,). CorinacHo MpoBEICHHBIM HC-
CJICZIOBaHMSM, ONTHMaNbHBIM pH Ui u3BiedYeHus: MOHOB cepebpa siisercs pH 6;
BpeMs1, He00X0AnMOe JUIS JOCTHKEHHUS TTOJTHOTO COPOIIMOHHOTO PaBHOBECHS IIPH MC-
MOJIb30BaHUM copOeHTa S; coctaBisaeT 150 MuH., a IpU UCIONB30BaHUN copOeHTa S»
210 MuH. MakcuMallbHOE 3HaUYE€HHWE MOHHOW CHJIBI TPU MCIIOIB30BaHUU cOpOeHTa S
6but0 JOcTHTHYTO TipH p=0,8 MONB/J, a MPH NCTIONB30BaHUN copOenTta S mpu p=0,6
MoJIb/J1. Ha 3akimounTeIbHOM dTarne ObUT TPOBENIEH MPOIECC AeCOPOIUU C MCIIOIb30-
BaHHUEM KHCJIOT Pa3jHMYHOW KOHIIEHTpanud. OMBITHI TOKA3alld, YTO MaKCHUMaJIbHOMN
necopOupyromieit cmocoOHOCThIO 0Omanaet pacteop 1 M HNOs,
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SAMAXI ORAZISINDON GOTURULMUS
PALCIQ VULKANI KULUNDO OKSIDLORIN
VO MINERALLARIN TOYINI

* S.R.Haciyeva, * T.I.8liyeva, ** N.M.Sahnazorova
*Bak: Dovlat Universiteti
**Azarbaycan Doviat Neft vo Sanaye Universiteti
tarana_chem@mail.ru

Tadgiqat isindo Samaxi rayonu orazisindon gotiiriilmiis vulkan palgigr kiiliindo
oksidlorin vo minerallarin miqdart toyin edilmisdir. Goétiirtilon vulkan pal¢igt kiilii
niimunosinde “BRUKER” firmasmin X-Ray spectrometry S8 TIGER cihazinin
komayils oksidlorin miqdari, X-Ray Diffraction D4 ENDEAVOR cihazinin kdmayile
minerallarin miqdar toyin olunmusdur. N {imunado 0,4 % gips, 13,45 kvars, 2,76%
kalsit, 4,26% illit, 4,77% mikrocline, 13,16% plagioclase, 0,25 % tridymite, 1,64%
kristobalite, 59,47% HKL-vol.glass minerallar1 tapilmigdir. Niimunado olan oksidlorin
miqdari cadval 1-do gdstorilmisdir.

Cadval 1
Samaxi orazisindon gotiiriilmiis palciq vulkani kiiliinda oksidlorin migdar (%)
Si0; 64,52
Al 203 12,40
Fe203 2,5
Ca0 425
MgO 0,63
SO;3 0,69
K20 3,45
Na2O 3,15
TiO2 0,3
P20s 0,07
Mn203 0,09

Analiz zamani1 kdzermoadon alman itki LOI-6,79 % toskil etmisdir.
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SALYAN RAYONUNUN XIDIRLI BRAZ"iSi“NDGN
GOTURULMUS PALCIQ VULKANI KULUNDO
OKSIDLORIN VO MINERALLARIN TOYINi

* S.R.Haciyeva, * T.I.Bliyeva, ** N.M.Sahnazorova
*Bak: Dovlat Universiteti
**Azarbaycan Doviat Neft vo Sanaye Universiteti
tarana_chem@mail.ru

Tadgiqat isinde Salyan rayonu Xidirl orazisinden gétiiriilmiis vulkan palgigt
kiiliinds oksidlerin vo minerallarin miqdar toyin edilmisdir. Gétiiriilon vulkan palgigi
kiilii niimunasinde “BRUKER” firmasinin X-Ray spectrometry S8 TIGER cihazinin
komayilo oksidlorin miqdari, X-Ray Diffraction D4 ENDEAVOR cihazinin kdmayilo
minerallarin miqdart toyin olunmusdur. Niimunads 0,36 % gips, 12,39 kvars, 1,61%
kalsit, 6,2% illit, 4,69% mikrocline, 17,4% plagioclase, 0,13 % tridymite, 1,66%
kristobalite, 55,5% HKL-volcanic glass minerallar1 tapilmigdir. Niimunodo olan
oksidlorin miqdar1 cadval 1-do gostorilmisdir.

Cadval 1
Salyan rayonunun Xidirh srazisindon gotiiriilmiis

alciq vulkam Kiiliinds oksidlorin miqdari (%)
SiO2 65,3
Al 203 13,2
Fe2O3 2,95
CaO 3,25
MgO 0,84
SO; 0,38
KO 3,32
Na>O 3,24
TiO, 0,34
P20s 0,08
Mn203 0,1

Analiz zaman1 kdzormodon alinan itki LOI-5,72 % toskil etmisdir.
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GONCO B(”)LG?SiNiN ARTEZIAN QUYU SULARINDA
AGIR METALLARIN TOYINi

S.R.Haciyeva, T.I.Dliyeva, K.D.Tapdigh
Bak: Dovlat Universiteti
tarana_chem@mail.ru

Gonco bolgosindon, Samux vo Goy-gol rayonlarinin kondlorindon artezian
(quyu) sularindan yay vo yaz aylarinda niimunolor gotiiriilmiigsdiir. Bu niimunoslor
atom-absorbsion analiz metodu vasitasilo analiz olunmus vo boazi agir metallarin (Mn,
Co, Zn, Cu, Mo, Fe) miqdar1 toyin olunmusdur. Analizin noticolori cadval 1 —do
verilmisdir.

Cadval 1
Ganco bolgasindan, Samux vd Goy-gol rayonlarimin kondlarinin artezian quyu
sularinda agir metallarin tayini

Orazi / mq/l Mn Co Cu Zn Mo Fe
Goanca 27,5 10,9 70,5 17,0 3,5 0,5
Qizilqaya 12,7 8,4 20,3 13,9 4,2 0,7
Zurnabad 23,8 7,9 53,8 12,1 3,7 0,3
Topalhasonli 1,7 9,3 27,3 15,7 3,2 0,4
Hacikond 0,5 0,9 10,2 14,9 0,7 0,3
Orabil 14,9 7,7 34,9 16,7 2,8 0,9
Mollacalilli 11,7 8,4 20,3 13,9 4,2 0,7
Allahdad 10,9 8,9 54,9 14,7 1,9 0,4
Ziyadli 22,7 6,9 43,9 15,6 4.4 0,6
Nabiagali 20,5 6,2 41,7 12,7 1,9 0,28
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SALISIL ALDEHIDI 9SASINDA SINTEZ EDILMIS
REAGENTLORIN Cu (IT) iLO KOMPLEKS BIRLOSMOLORININ
TODQIQI VO ANALITIK TOTBIQI

C.A.MammaJdova, F.S.9liyeva, F.M.Ciraqov, N.Q.Sixaliyev
Bak: Dovlat Universiteti
Chinara.mamedova.86(@mail.ru

Odobiyyatdan moalumdur ki, misin(II) fotometrik metodla toyini tigiin torkibindo
oksigen vo azot kimi donor atomlar saxlayan miixtalif sinif izvi reagentlordan istifads
edilir. Buna goro do, misin (II) spektrofotometrik toyini ti¢iin 2-((E)-(((E)-1-piridin-2-
il) etiliden)hidrozono)metil)fenol(R;) va 3-((E)-2-hidroksibenziliden) hidrozo)indolin-
2-on(R») reagentlori ilo tiglincli komponentlor istirakinda vo istiraki olmadan todgiqat
metodlar islonmisdir. Noticalor asagidaki codvalds verilmisdir:

Reagentlor PHopt | Amax, DM | €max Komponentlor nisbati | Ber qanununa
tabegilik intervali

CuR| 7 331 2280 | 1:1 0,410-5,12
CuRi-DFQ 5 357 3150 | 1:2:2 0,256-5,12
CuRi- TFQ 6 343 4800 | 2:2:1 0,256-5,12

CuR2 4 326 19500 | 1:1 0,256-1,536
CuR2-DAFM 3 376 23250 | 1:2:2 0,128-1,536
CuR»-4-aminoantipirin | 3 357 28500 | 1:2:1 0,128-2,048
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DOMIRIN (III) 2-(((1-(3-BROMFENIL) ETILIDEN) HIDROZONO) METIL)
FENOL iL® SPEKTROFOTOMETRIK TOYINi

C.A.Mommadova, F.S.9liyeva, F.M.Ciraqov, N.Q.Sixaliyev
Bak: Dovlat Universiteti
Chinara.mamedova.86(@mail.ru

Odabiyyatdan molumdur ki, domirin (III) spektrofotometrik toyini iiciin
torkibindo fenol qrupu saxlayan reagentlor genis totbiq olmusdur. Buna goro do,
domirin (III) spektrofotometrik toyini {i¢ilin salisil aldehidi osasinda sintez olunmus
yeni reagent- 2-(((1-(3-bromfenil) etiliden) hidrozono) metil) fenoldan istifads
magsada uygun hesab olunur. Reagentin torkib vo qurulusu element analizi, IQ va
NMR spektroskopiyasi metodlari ilo miioyyan olunmusdur.

Br

CH
3 HO

Domirin (IIT) 2-(((1-(3-bromfenil) etiliden) hidrozono) metil) fenol (R) ilo
kompleksomalogalmasi todqiq edilmisdir. Binar kompleks iiciin kompleksomo-
logolmonin optimal soraiti toyin edilmigdir: pH 5, A = 490 nm (FeR). Kompleks
birlogsmonin torkibindoki komponentlorin nisboti izomolyar seriyalar, Starik-
Barbanelin nisbi ¢iximi1 va tarazligin siiriismasi metodlart ils toyin edilmisdir: Fe:R =
1: 2. Ber qanununa tabegilik intervali miioyyon edilmisdir: 0,448-2,24 mkqg/ml (FeR).
Molyar udma omsali tapilmigdir: €=12500 (Fe(III)-R) .
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BIOLOGICAL ACTIVITY OF THE
N,N-DIETHYL-3-PHENOXY-PROP-2-YN-1-AMINE DERIVATIVES

M.Bairamov, G.Alieva, O.Ganiev
Baku State University
gull.askar@mail.ru

By the interaction of phenol with propargyl bromide (in the presence of an al-
coholic solution of KOH) the corresponding ester containing a reactive — C=CH group
in the structure was synthesized. Due to triple condensation of the latter with formal-
dehyde and aliphatic amines (in the presence of catalytic amounts of CuCl) com-
pounds containing aminomethyl groups in the aromatic nucleus and in the acetylene
fragment were synthesized simultaneously. Their bactericidal properties were re-
vealed: at a concentration of 1 mg/ml, the degree of inhibition of the growth of patho-
genic bacteria is 18 mm).

In recent years, the interest of researchers in the synthesis of new biologically
active compounds containing nitrogen, phosphorus atoms and various functional
groups with properties based on natural and synthetic phenols has increased signifi-
cantly. Certain successes were achieved in this direction, in particular, the acylation
and aminomethylation reactions of flavonoids were studied and the functional proper-
ties of the final products as biologically active compounds were evaluated.

Of particular interest are syntheses based on acetylene compounds containing a
mobile hydrogen atom (RC=CH). These compounds have acidic properties, with
amines and other reagents. Monovalent copper halides are often used as catalysts in
these reactions. Thus, by the interaction of terminal alkynes with tertiary amines in the
presence of CuCl, CuBr, CuY in tetrahydrofuran, a new organic compound of the fol-
lowing structure was synthesized:

Oy

N

Taking into account that the formation of heavy metal derivatives is specific on-
ly for compounds containing acetylene hydrogen, syntheses based on various
alkenylphenols and their derivatives with propargyl bromide with subsequent trans-
formations of the compounds obtained due to the mobile hydrogen atom of the —CH-
CH group are of scientific interest. The resulting compounds may be of interest as
metal corrosion inhibitors, biologically active substances, etc.

As the initial reagent for the synthesis, 1-allyl-2-hydroxy-3-morpholinome-
thylbenzene was used, obtained by the known reaction by triple condensation of 2-
allylphenol with formaldehyde and morpholine (under Mannich conditions).

The yields of the target compounds containing two aminomethyl groups in the
structures are 57-68%. They are light yellow liquid substances. Their structures were
established by NMR spectroscopy.
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MMPUMEHEHUE HEOJIMTOB ZSM-5, MOJIMGULIMTPOBAHHBIX
KAPBOHWJIAMHY MOJIMBEHA M KOBAJTTA
B IPEBPALLIEHUM YTJIEBOJAOPO/IHOT'O ChIPbSI

C.C.Jlanamea, C.9.Mup3aiueBa, H.®d.Axmenona,
C.9.Mamenos, J.U.AxmenoB
baxunckuii I'ocyoapcmeennviii Ynusepcumem, baxy
n_akhmed@mail.ru

N3ydeHo TepMOKaTaIUTUYECKOE MPEBPAIICHNE Ta30KOHACHCATA U CEIEKTUBHBII
THAPOKPEKUHT H-IapaHHOB KEPOCHHOBOW (DpaKIMK B MPUCYTCTBUU MOHO- U OMMe-
TAJUTIIECKUX KaTaJU3aTOPOB HA OCHOBE meonuta ZSM-5.

J1s1 IpUrOTOBIIEHHS KAaTaIu3aTOPOB UCIIONIB30BAIH LEOIUT ZSM-5 ¢ MONBHBIM OT-
HommenneM Si0»/AlO3;=61. OMBITHI 10 N3YYEHUIO KATATUTHYECKOW aKTUBHOCTH KaTan3a-
TOPOB OCYIIECTBISUIA HA MPOTOYHON YCTAHOBKE CO CTAIIMOHAPHBIM CIIOEM KaTaln3aTopa
(4em®). THUAPOKPEKHHT KEPOCHHOBOH (DPAKIMK TIPOBOIHMIIM B MHTEpBAse Temmeparyp 550-
650°C Ge3 BOJIOPOJICOJIEPIKAILIETO Ta3a.

B unreppane Temneparyp 300-400°C ma HZSM-5 conepskanue H-TapahuHOB BO
(paxmumu cocrarisuio 1,7-4,1%. Beenenue B ero cocraB Mo u Co criocoOCTBOBAIO CHEKE-
HUIO TEMITCPATyphl PEaKIMd ¥ BO3PACTAHHIO CEIICKTUBHOCTU TIO TUIPOKPEKHWHTY H-
napapuros. Ha obpasue 2,5% Mo-HZSM-5 mpu 280°C cremenb mpeBparienus H-
napaduHoB focturan 86,7% mpu cenekTuBHOCTH paBHoW 97,34%. Ha Oumerammueckom
karammsatope coctaBa 5%Co 2,5Mo-HZSM-5 npu 280°C cremens mpeBpamieHus H-
napaduaoB cocTaBmsul 91,7% mpu ceneKTUBHOCTH paBHOH 98,7%. bumeranniueckue kara-
JIM3ATOPBI MPOSIBISUIA TAKXKE BBICOKYIO aKTHBHOCTh M CEJIEKTHBHOCTB 110 onepuHam Cr-Cy
TIPY TEPMOKATATUTUYECKOM TPEBPAIICHAH Ta30KOHICHCaTa. B PHUCYTCTBUM ATHX KaTai-
3aTOPOB TEMIIEpaTypa Mpolecca CHIKanach Ha 150-250°C o cpaBHEHHIO ¢ TEPMITUECKIM
mapormusom. TTpu 650°C u 3u™ Brixox onedunos Cr-Cy coctapmsn 50,1-51,7%. [omyyen-
HBIC PE3YJIBTATHI IOKA3AIIH TIEPCIICKTUBHOCTD MPUMEHECHHUS OMMETAIUTHUCCKUX KaTalli3aTo-
PpoOB Ha ocHOBe 1ieonuTa ZSM-5 B HU3KOTEMIIEpPaTypPHOM MPEBPAIICHUH YTIICBOAOPOJHOTO
CBIPBSL.
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TETRA-p-2-KLOROBENZOATO-K®0:0’-BiS[(4-SIYANOPIRIDIN-
KN)BAKIR(1I)] KOMPLEKSININ SENTEZI, YAPISI VE ANTiBAKTERIYEL
OZELLIKLERININ iINCELENMESI

F.E. Oztiirkkan', G.B. Akbaba?, M.Sertcelik', H. Necefoglu*
! Kimya Muihendisligi Bolimii, Kafkas Universitesi, Kars, Tiirkiye
2Biyomithendislik Boltimii, Kafkas Universitesi, Kars, Turkiye
% Kimya Bolumii, Kafkas Universitesi, Kars, Tirkiye

Uzun yillardir bakir bilesikler yiiksek antibakteriyel, antibiyofilm, antikon-
viilsan, antifungal, anti-enflamatuar, antimalaryal, anti norodejeneratif, antiobezite,
antioksidan, anti-romatik, antitiiberoit, antitiiberkiiloz ve antikanser aktivitesi
nedeniyle bir dizi biyoinorganik kimya ¢aligmalarina konu olmustur. Ozellikle,
dintikleer ve mononiikleer bakir karboksilatlarin bazi bakteri, maya ve kiif lizerinde
aktivitesi bilinmektedir. Ayrica bakir karboksilatlarin O-, S-, N- donor atom igeren
komplekslerinin de antibakteriyel 0Ozellige sahip oldugu rapor edilmistir. Bir
karboksilat grubuna sahip steroidal olmayan antiinflamatuvar ilaglar olan aspirin
diklofenak, diflunisal, flufenamik asit, indometasin, mefenamik asit, naproksen ve
tolfenamik asidin mononiikleer ve/veya diniikkleer bakir(II) komplekslerinin
antibakteriyel 6zellikleri rapor edilmis ve bunlardan bazilarinin ana liganda gore daha
fazla etki gosterdigi bildirilmistir. Bu ¢alismalarin yapilmasmin temel sebeplerinden
biri antibiyotik direncine karsi yeni ilag malzemeleri arayisidir. Bu baglamda, tetra-pi-
2-klorobenzoato-k*0:0’-bis[(4-siyanopiridin-kN)bakir(I)] kompleksi sentezlenmis ve
yapisal ozellikleri incelenmistir [1-3]. Ayrica kompleksin P. eruginosa, S. aureus, E.
coli ve K. pneumoniae bakterilerine kars1 antibakteriyel etkisi incelenmistir.

Paddle-wheel yapili komplekste, her bakir** katyonunun, hafif bozulmus kare
piramidal koordinasyonu, dort 2-klorobenzoat anyonunun dort farkli karboksilat
grubunun dort oksijen atomu ve bir 4-siyanopiridin ligandinin bir azot atomu ile
tamamlamaktadir [4].
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Sekil 1. Test edilen bilesigin yapis1 [4]
Antibakteriyel aktivitenin belirlenmesinde agar kuyucuk diflizyon yontemi

kullanilmigtir. Calisilan bakteri tiirleri iizerinde bakirin kompleksinin antimikrobiyal
etkileri degerlendirilmis ve sonuclar Sekil 2 ’te verilmistir. Kompleks 10 mg/mL
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konsantrasyonlarda K. pneumoniae bakterisi {izerinde antibakteriyel etki
gOstermemistir. Ayn1 konsantrasyonda kompleksin P. aeruginosa, S. aureus ve E. coli
bakterileri gliclii antibakteriyel aktivite gosterdigi belirlenmistir. Kompleksin
antibakteriyel aktivitesi ayn1 konsantrasyondaki standart ilaglar ile kiyaslandiginda P.
aeruginosa bakterisine kars1 ampisilinden diisiik, neomisin ve streptomisinden daha
gliclii aktiviteye sahip oldugu belirlendi. E. coli bakterisine kars1 ampisilinden diisiik,
neomisine yakin ve streptomisinden daha gii¢lii aktiviteye sahip oldugu belirlendi. S.
aureus bakterisine karst ampisilin ve streptomisinden diisiik, neomisinden daha giiclii
aktiviteye sahip oldugu belirlendi.

Tablo 1

Antibiyotikler ile kompleksin bakteriler iizerinde olusturdugu inhibisyon zon
caplarinin karsilagtirilmasi

P. aeruginosa K. pneumoniae E. coli S. aureus
Kompleks 20 0 15 15
Ampisillin X3261 36 35 34 37
Neomisin X3385 17 16 16 13
Steptomisin X3385 12 11 10 21

14-24 mm: 6nemli aktivite; 7-13 mm: orta diizeyde aktivite ;<7 mm: zay1f aktivite [5]
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S.aureus K.pneumoniae P. aeruginosa E. coli
Bakteri tiirleri

Ampisilin ¥ Neomisin Streptomisin M Kompleks

Sekil 2. Antibiyotikler ile kompleksin bakteriler lizerinde olugturdugu
inhibisyon zon ¢aplarinin karsilastirilmasi
Sonug olarak, kompleksin antibakteriyel ajan olarak kullanilabilmesi i¢in daha
ileri caligmalar yapilmasi 6nerilmektedir.
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PREPARATION OF NITRAT-ION SELECTIVE ELETRODE
AND PROVIDING THE OPTIMUM CONDITION

R.Solhnezhad
Department of Chemistry, Astara Branch , Islamic Azad university, Astara, Iran

Selective Electrode Nitrate was made through Electropolymerization of Pyroll
on the Platin electrode in the presence of Nitrate salt. In order to increase the selectivi-
ty and sensitivity of the electrode, the following variables were optimized: Mono-
mer(pyroll) concentration, concentration of carrier electrolyte, the voltage level in
electropolymerization, duration of electropolymerization, PH of electropolymerization
solution and condition time of electrode. More over the use of Indole monomer and
dibutilphetalat plasticizer was studied. In order to optimized the variables, the effect of
(One at hand the time). On other constants was investigated, that is, the variable was
studied while the other factors were constant.

The calibration curve was employed to evaluated the electrode functioning. The
best slope observed by this electrode was -58.3 mv in the concentration range of
10™M-7.5%x10"5 M and the detection limit of this electrode was 5x1075 Using plasti-
cizes and D.B.P. in making the electrode led to increased durability and selectivity of
the electrode. The selectivity rate of this electrode was studed in the presence of ten
Anions. This selectivity showed a considerable decrease in the presence of anions
such as Nitrate.

References
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IKCTPAKIUOHHO-®OTOMETPUYECKOE
OIPEJAEJIEHUE KOBAJIBTA(II)

A.3.3an08!, H.A.Bepausane!, H.A.Hospy3sosa!, LLII.LA.MoparumoBa’
YUsepbaiioocancruii 2ocyoapcmeennviii nedazocuueckuii ynusepcumem, baxy
2Bakunckuii 2ocyoapcmeennbiil yuusepcumem, baxy
Zalov1966@mail.ru

Hamu u3yueHa BO3MOKHOCTh MpuMeHeHHs Tuapokcutuodenona (I'TD) - 2-
rugpokcu-4-aurporrnodpenona (T'HTD) u 2-runpokcu-4-amunrnodenona (CATD) s
(doromeTpuaeckoro onpeneneaus kodansTa(ll). B kauecTBe ruppodoOHOTO amMuHA HC-
nojib30BaH aMuHOBEHOIBI (AD): 2-(N,N-meTrnamunomeTw )-penos (AD,) u 2-(N,N-
MeTriIaMuHOMeTHN )-4-MeTrindenon (AD;). OnTUMaIbHEIM YCIOBHEM 00pa30OBaHUS H
sKcTpakuuu coeannenuit spnsercs (0.72-1.08)x10~ M xonnentpanus [Td. [ns Mak-
CHUMaJIbHOTO CBSI3bIBaHMS aHHMOHHBIX KOMILICKCOB B Pa3HOJIMTAHIHBIN, HEOOXOIMMa
(0.56-1.08)x10° M - AD. [Ipu 0oAHOKPATHOI SKCTPaKIUU XJI0pohOPMOM H3BJIEKAETCS
96.2-98.4% xobanpTa B Buae komiiekca. Komrmteke kobanpra(ll) sxcTparupyercs B
nuama3one pH 3.4-6.5. MakcuMasbHBIN aHATUTHYECKUN CUTHAI PU KOMILTIEKCoo0pa-
3oBaHnu kobanpTa ¢ ['TO n Am Habmonaercs npu 540-565 aM. MomsapHbIit K03¢hdu-
IMeHT mornomenus pased (2.59-3.13)x10*. CooTHoImEeHHE KOMIIOHEHTOB B KOMII-
nekcax cocrapiuser Co:I'Td: Ad=1:2:2. McuesHoBeHne momnockl mpu 2585 cm™' u
3460 cm™ mabmonaemsle B criektpax I'Td, rosoput o ToM, uto -SH u -OH rpymnmsl
y4acTBYIOT B 00pa3oBaHuu KoMmiuiekca. [Tooca nornomnienusi, B uatepaie 2415-2410
cm’!, Habmomaemble Tonbko B criektpax PJIK ykaseiBaioT Ha yyactne A®D B KoMII-
JIEKCOOOPa30BaHWM B TPOTOHHPOBAHHOM BHE.JKCTPAaKT KOMIUIEKca KoOaybTa IoJI-
YUHIETCS OCHOBHOMY 3aKOHY CBETOIOTJIOIICHHUS NP KOHIEeHTparuu 1.25-20 MKr/miL.
Ha ocHoBaHmMM pe3ysbTaToB crieKTpodoToMeTpudeckoro ucciepoBanus kodanpra(ll)
¢ I'T® n AD pazpaboTaHbl METOMKH OTIpeieNieHHs KOOabTa B pacTeHUsX Tabi. 1, B
CTOYHBIX BOJAaX U JOHHBIX OTJIOKEHUIAX TA0T. 2.

Tabauna 1
Pe3yasbTartsl onpenenenus kodaabTa (II) B pacrenusx (n = 6, P = 0.95)
Meroauka Haiineno B obpasie, Sr =  tg-§
Xt
MI/KT Jn
(haconpb 1-HUTpO30HA(TOI-2 0.20 0.024 0.20+0.0053
IHTO-AD; 0.18 0.019 0.18+0.0039
TOpox 1-HUTpO30HA(TOI-2 0.11 0.035 0.11+0.0040
IT'ATD-AD; 0.13 0.049 0.13+0.0058
Taoauua 2
Pe3yabTarsl onpenenenns kodaabta(ll) B cTouHbIX
BOJIaX U JIOHHBIX OTJIO:KeHHusX (n = 6, P = (.95)
OOBeKT aHamM3a Baeneno Haiineno mr/n Sr T+ tp-§
MI/7T - Jn
CroyHas BoJa [poba 1 2.0 2.48 0.073 0.48+0.07
[poGa 2 5.0 6.15 0.082 1.15+0.12
JIOHHBIE OTI0KEHUS Ipoba 1 5.0 6.26 0.064 1.26+0.05
Ipo6a 2 5.0 6.95 0.069 1.95+0.07
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2-(MANEPUJUHOMETHT)-4-METUJI®EHOJ KAK AHAJIUTUUECKUIA
PEATEHT JUUISI SKCTPAKIITUOHHO-®OTOMETPUYECKOI' O
OIPEJIEJIEHUSI KOBAJIBTA(II)

A.3.3an08!, Y.K.Pacynos?, I.M.Uoparumos!, C.M.Ilupanuesa', [.A.I'yceiinopa’
YUzepbatioocancruii 2ocyoapcmeennviii nedazocuueckuii ynusepcumemn, baxy

2HAHA um. IO.I". Mameoanuesa Hucmumym nepmexumuyeckux npoyeccos, baxy
Zalov1966(@mail.ru

Jiist poTOMETpUYECKOT0 ONpeieNieHHsT KoOanbTa CeJIEKTUBHBIMU SIBIIAIOTCS pea-
TeHTHI C 0-HUTPO30(EHONBHOI TPYNITUPOBKON WM aHAJIOTHYHOTO CTPOCHUS C OKCHM-
HOM rpynnupoBkoil. Hamu u3ydeHa BO3MOXHOCTb HNpPUMEHEHHs 2-(IHUIEPHUINHOME-
tin)-4-metundenona (L) it poromerpuueckoro ompenenenust kodbampta(ll). OnTu-
MaJbHBIM YCIIOBHEM OOpa3oBaHHMs M SKCTPAKIMH KoMIiekca seisercss 0.6x107
MoJIb/11 kKoHIeHTpanus L. Kommexc kobansTa ¢ L yCTOIHYMB B BOAHBIX U OpTaHHYEC-
KHX PacTBOPHUTEISIX HE pas3jiaraercs B TCUCHHE ABYX CYTOK, a MOCIE SKCTPAKIUU —
Oosbrre Mecsna. MakcuMaibHas ONTHYECKas MJIOTHOCTH JOCTHTAeTcs B TEUCHHUE 5
MuHyT. Pe3ynbprarsel u3yuenus cooTHomenus Vy/V, Ha u3sneuerne Co(ll) B Buge Co-
L nokazamu, uto, onTUMaNbHBIM Vi/V, sBasercs 5/5-90/5. Ilpu omHOKpaTHOM SKC-
Tpaknuu xyopodopmom u3BiekaeTcs 96.6% kobanpra B Buie KoMiuiekca. Kommiekc
kobanbTa(Il) 3xcTparupyercs B xsopodopm B nuanazone pH 4.2-5.5. MakcumalibHbIH
AHAJMTUYECKUI CHTHAJ MPH KOMIUIEKCooOpa3oBaHuy KobanbTa ¢ L Habmronaercs npu
528 uM. MonspHslii kodduuenT nornomenns pasen 3.22x10*, Cootnomenue xKom-
MMOHEHTOB B Komiuieke cocraBisier Co:L=1:2. DkcTpakT KoMIieKkca KoOaabTa IOJ-
YHHSAETCS OCHOBHOMY 3aKOHY CBETOTMOTIJIOMIEHHUs Npu KoHneHTparmu 0.25-16 MKr/mi.
TepMorpaBuMmeTpuueckoe ucciegoBanue komiuiekcoB Co-L mokasano, 4yTo ero
TEPMHUUYECKOE PA3JIOKEHUE NMPOUCXOAUT B Tpu 3Tana. O geruapaTallMd KOMIUIEKCOB
cBuzeTenbcTByeT Temieparypa aeruapartanuu (90°C-110°C) na kpuBbix ATA 3HI0-
tepmuueckuM 3¢dexrom. B nnTepsane temmnepatyp 385-450°C HabmromaeTcss MakcH-
MaJIbHasi CKOPOCTh MTOTEPH MACCHI, YTO CBA3aHO ¢ yaaieHnem L. KonednsiM mpomyk-
TOM Tepmouin3a komruiekca sBisiercst CoO. Meronom HaszapeHko ObUIO ycTaHOBIJICHA,
4TO KOMILIeKcooOpasyromieit hopmoii xenesa spiusercs Co'. TIpu 5ToM umCcIio aTOMOB
BOJIOPOJIa, BBITECHAEMBIX UM M3 OJTHOM MOJIeKyJibl L, okazamock paBHbIM 1. [Ipousse-
JICHHBIE PAacYeThl TOKA3aJIH, YTO Pa3HOJIUTaHIHbIE KOMIUIEKC B OpraHUYecKoi (ase He
MIOJIUMEPU3YETCSl M HAXOIUTCS B MOHOMEpPHOH ¢opme. YcraHoBieHo, uTo ¢ L oxpa-
IICHHBIE KOMIUTEKChI o0pa3yrot Takxke monsl Fe(lll), V(IV), Cu(ll), Ni(Il), Mo(VI),

Pt(IT), Mn(IT), Cd(IT), Zn(IT), Pd(II) u UO§+. N36MpaTenbHOCTh ONpEIEIEHNUs Cy-

IIECTBEHHO YBEIMYMBACTCA B IMPUCYTCTBUM MACKHUPYIOIIMX PEAreHTOB MM XKe IMpU
n3meHnenuu pH cpenst. Ipu ucnons3osanuu 0.01M pactBopa D/ITA onpeneneHuto He
memratot Ti(IV), V(IV), Nb(V), Ta(V), Mo(VI), Fe(I1I) u Ni(Il). bosibmiue koaruecTBa
¢Topua-, okcanar-, THOCYIb(aT-, OPOMHI-, XJIOPH/I-, TApTpaT-, CyIbdar-, anerar- u
LUTpaT MOHOB HE MEUIAIOT ompejesneHuto. Ha ocHOBaHUM pe3yIbTaTOB CIEKTPO-
¢doromerpuueckoro uccienoanus kodanpra(ll) ¢ L paszpaboransl meroauku om-
peneneHust KOOaIbTa B pa3HBIX 00BEKTaX.
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TEPMOI'PABUMETPUYECKOE U KOJIOPUMETPUYECKOE
UCCJIEJOBAHUE KOMIIJIEKCHBIX COEITMHEHUIA
CYJb®ATOB 4 XJIOPUIOB
BUOJOTI'NMYECKHU AKTUBHbBIX METAJIJIOB
C N,N- IMMETHJI®OPMAMMUJIOM

H.I'.I'eremnnze, H.O.Kunaconna, M.I'.Ilnnnan3e
Ypysuncruii mexuuueckuii ynusepcumem, 2. Tounucu
2P U.A2naoze Hucmumym neopeanuyeckoii xumuu u nexmpoxumuu, 2. Tounucu

Lenpro MccemoBaHuUs SBISIFOTCS CHHTE3 KOMIUICKCHBIX COCIMHEHHH OHMOJIOTH-
YECKH aKTHBHBIX METAIIOB ¢ N,N-IuMeTniahpopMaMuIOM U U3yYeHUE X HEKOTOPBIX
(PU3UKO-XUMHUYECKUX CBOMCTB.

C 1enpl0 MPOTHO3MPOBAHHS KOMILIEKCOOOPA3YIOIIeH CIOCOOHOCTH  BBIO-
PAaHHOTO OPTaHMYECKOTO JUTAaH/Ia B PA3IMIHBIX PACTBOPUTEISIX U BBIABICHUS €O I10-
HOPHBIX AaTOMOB, TPOBEACHBI KBAHTOBO-XMMHUYECKHE pacdyeThl MOJEKyIbl  N,N-
TUMETHI(POpMaMUIa TTOTyIMITHPHIECKUM MetomoM AM1. OmHOBpeMEHHO MpoBene-
Hbl KBaHOBO-XMMHYECKHE PACUCThl MOJYIMIHUPUYCCKUMU MeTojamu AMI1, MP3 u
MNDO-d KOMIUIEKCHBIX COSAMHEHUI HUTpaTa, cyjibdara u Opomuaa muHKa ¢ N,N-
JUMETHI(HOPMAMHUIOM.

[IpoBeneHo TepMOrpaBUMETPUYECKOE ¥ KaJOPHUMETPHUECKOE HCCIeIOBaHHUe-
TEPMHUYECKON YCTOWUYMBOCTH CUHTE3MPOBAHHBIX KOMJMIAEKCHBIX COCIMHEHUN MeTa-
moB ¢ N,N-guMermndopmMaMuaoM. AHAIN3 MONYYEHHBIX JAHHBIX MOKA3al, YTO OC-
HOBHBIE TEPMUYECKHE MTPEBPAILICHUS N3YUYEHHBIX coelMHeHnH ipoucxoasat a0 500°C.

TepMorpaBUMETpUUECKOE HCCIEIOBAaHUE CUHTE3UPOBAHHBIX KOMIUIEKCHBIX CO-
€JIMHEeHUI MPOBOAMUIUCH HA TepMUuyeckoM aHanuzatope mapku ,,NETSCH STA 2500
REQULUS®, ¢ oxHOBpeMEHHOI 3alUChi0 YeTBIpeX KPHUBBIX: An((epeHIIHaIbHON
(DTA), muddepenunanpao-tepmorpasumetpudeckori (DTG) u uHTErpaIbHOM KPUBOI
m3menenus Maccel (TG). beumn ncmons30BaHbl AIIOMUHEBBIC TUTEIN, HATPEBAHUE 00-
pasioB mpoBoawin B atMochpe Bozayxa 10 600°C co ckopocThio Harpea 10o/MuH.
UyBcTBUTENBHOCTE BecoB — 100 Mr, uyBcTBUTENIBHOCT DTA BecoB rajipBaHoMeTpa -
250pv, aiig DTG - 500pv cooTBETCTBEHHO.

Xon aHanm3a aBTOMAaTU3WPOBAH C MCHOJIB30BAaHHEM MPOTPAMMHOTO OOecreye-
HUs. Pe3ysbraThl aHann3a 00padaThIBaIMCh IIOCPEICTBOM IporpamMmbl Proteus.

DK30TePMHUYECKUE TIPOIECCHl OKUCICHUS TMPOIYKTOB TEPMOJH3A, 3aBEPIIAf0-
[IUEe TEPMHUYECKYIO JUCCOLMAIUIO KOMIUJIEKCOB, HaunHaroTcsi Hke S00°C u 3akaH4u-
Batotcsi pu 600°C. B 1enoM TepMonM3 HUCCIEAYEMbIX KOMIUIEKCHBIX COEIWHEHUH
MIPENICTaBIICT COOOM MOCTATOYHO CIIOKHBIM MHOTOCTYIIEHYATHIM Tporecc. Pazmoxke-
HHUE HEKOTOPBIX KOMILUIEKCOB HauMHaeTcs yke npu temneparype ~60.6-110.7°C.

TepMudeckuii aHaIM3 MOKA3bIBACT, YTO B JAHHOM TEMIIEpATypHOM HHTEPBAJIC MTPOUC-
XOJIMT OTILIEIICHHE BHEITHEC(EPHBIX MOJICKYJI BOJIBI.

TepMorpaMMbI KOMIUIEKCOB, KaK IIPaBUIIO, UMEIOT CXOIHBIN XapakTep U, 3a He-
OOJBIINM HCKIIOYCHHUEM, IPOTEKAIOT B 3-4 CTaanu, pa3IoXKeHHE )K€ YaCTH KOMITICK-
COB IIPOTEKAET B PSIJ] TPYAHOPA3ACIUMbIX CTAIUM.

Tepmuyeckoe paznoxkenne komruiekcHeIx coeaumaenuii [CoCly-4DMF]-2H,0,
CdCL-2DMF,  [CoSO4+4DMF]-0.5H,0, NiSO4+4DMF, [ZnSOs -4DMF]-2H,O u
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CuSO4-4DMFnipoucxoauT, Kak MPaBUIO B TPU-YETHIPE CTAIMH U HOCUT CXOIHBIN Xa-
pakTep. Hauano pasnoxenwus mnpu temmnepatype 60-166°C compoBoxaaiorcss HeOOIb-
MIAMH SHI09(PPEKTaMU, YTO COOTBETCTBYET yJalieHHE BHEUTHEC(EPHBIX MOJIEKYJ BO-
nel. I[Totepst macesl coctaBisier 7.21-10%. B HeKOTOpBIX ciyyasx MoTeps Macchl CO-
oTBeTcTBYeT ynanenuto 1-2 moneit DMF. Ilpu Temneparype 238.7-314.9°C nabmona-
eTcsl MakcuMainbHas norepst Macesl 16.93-60.06%. IIpoucxoaut aecTpykuus opraHu-
yeckoro ImraHna. B temmeparyprHom muTepBane 460.0-495.3°C mpoucXomauT oKucie-
HUe TPOAYKTOB Tepmonm3a. IIpu Temmeparype 542.8-565.2 °C sapepruaercs paspy-
LIEHUE KOMIUIEKCHBIX coeAuHeHui. [Ipoaykramu TepMoinnza siBISI0TCS OKCUIBI COOT-
BETCTBYIOIINX METAJIJIOB.

Yro KacaeTcs KOMITJIEKCHBIX COeUHEHUH [NiCl,-4DMF]-2H,0,
[MnCl,-4DMF]-2H,0 u [CuCl,-2DMF]-2.5H,0, T0 pa3noxeHne TaHHBIX KOMIUIEKCOB
MIPOTEKACT B PsiA TPYOHOPA3ACTUMBIX CTAAUN, KOTOPHIE COMPOBOKAAIOTCS PSIIOM DH-
10- 1 3k303¢hdekToB. B TemneparypHom untepsaie 97.37110.7°C npoucxomuT ynaie-
HUE BHEITHECPEPHBIX MOJCKYJ BOIBI UACCTPYKIHS OPraHWIECKOTo JuraHaa. CBhIie
temmepaTypsl 251.5-315.6-460.0°C mpouCXOIUT OKHCIEHHE TPOIYKTOB TEPMOJIN3A.
[Ipu Temneparypax oxoso 460.0°C 3aBepruaercs paspylieHHe KOMILIEKCHBIX COEHU-
Henuil. [IpogykramMu TepMonu3a SBISIFOTCSI OKCHIBI COOTBETCTBYIOIINX METAJIOB.

TepMorpaMMa 1 KaJUIOpUMETPHUUICCKas KpUBasi KOMIIJICKCHOI'O COCITMHCHU A
[CoCly-4DMF]-2H,0
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URAN TORKIBLi SUXURLARDAN
URANIN AYRILMASI AYRILMASININ TODQIiQi

2T.P.Hasonov, 'F. F. Abdullayev, 'A. C. Cafarov,
TA.A.Qoribov, 2S.R.Haciyeva, !C.9.Nagiyev
L Milli Niivo Todgicatlar: Markazi” QSC
2 Bak; Dévlat Universiteti, hasanovtural@mail.ru

Giris

Bu giin bogoriyyat qarsisinda duran on vacib problemlordon biri artan enerji
tolabatinin 6denilmaesi ii¢lin alternativ enerji manbalaerinin axtarisidir. Bu baximdan
radioaktiv elementlor vo osasondo uran, torium (U, Th) niivo enerjisinin dinc
moqsadlorlo istifadosini misal gostora bilorik. Bu iki elementin siixurdan ¢ixarilmasi
iqtisadi va ekoloji sabablare gora aktualliq toskil edir.

Diinyada uran yataqlarinda UsOg — in faizlo pay1 0.1-1%-o0 olduqda sonaye
ohomiyyatli hesab olunur. Bu sabobdon ¢ixarilan filiz elo yerindoco 6n zongin-
lasdirmaya moruz qalir. On zonginlosdirmoe noticasinde U;Og 50-70 % saxlayan uranil
nitrat aldo edilir. Ardinca TBF-don (tributil fosfat) istifads etmaklo solvent ekraksiyasi
ilo saflagdirilir vo uran birlogsmasi soklinds ¢okdiiriiliir. Sonra ¢okiintii qovrularaq UOs
almir, ardinca iso istifado mogsodindon asili olaraq UO; vo ya UF¢-ya ¢evrilir. Uranin
UFs-ya ¢evirmoasino sobab, yiingiil sulu reaktorlarda istifado olunan zonginlosdirilmis
uran almaqdir[1-4].

Azorbaycan Respublikasi orazisindo XIX osrin 30-cu illorindo Kicik Qafqazin
dagotoyi orazilorindo bentoit gillorino aparilan geoloji-kosfiyyat islori zamani
A.S.Kovalevski vo S.A.Berselius torafindon uranin téroms minerali olan karnotit
askarlanmigdir. Karnotit mineralinin askarlanmasi ilo Respublika orazisindo radioaktiv
metallarin, o ciimlodon uranin axtarigina baslanmgdir. SSRI Geologiya Nazirliyinin
Bas Geologiya Idarosinin Qromovsk (1947-1956-c1 iller), Forqano (1952-1956-c1
illor), Norimanov (1960-1965-ci illor) vo Kolsovsk (1970-1974-cii illor)
ekspedisiyalarinin kollektivi torafindon Naxc¢ivan dorinlik qirilmasi boyunca, eloco do
subvulkanik téromolorin tomasyani sahalorindo (hidrotermal doyisilmis siixurlarda) vo
homginin Ust Oliqosen-Alt Miosen yasli ohongdasi qatlarinda radioaktiv metallarm
onlarla tozahiirlori vo minerallagmas1 miioyyonlosdirilmisdir.

Azorbaycan Respublikasinin Ekologiya vo Tobii Sorvatlor Nazirliyinin Geoloji
Planalma Ekspedisiyast (2000-2011-ciillor) torofindon aparilmis islor naticosindo bir
sira yeni tozahiir vo anomaliyalar agskarlanmigdir ki, bunlarin da ¢oxu siini “¢irklonmo”
anomaliyalarindan ibaret olmusdur. 2011-2018-ci illorde homin Nazirliyin Milli
Geoloji Kosfiyyat Xidmotinin Niivo Geofiziki Todqiqatlar Morkozi torofindon
Azorbaycan Respublikasinin miixtolif orazilorindo niivo-geofiziki toadqgigat tisullarinin
totbiqilo radioaktiv vo digor metallara geoloji axtaris islori aparilmisdir. Bu islor
naticasinde Qazax enmesinin simal-qorb hissesindo Aveydag orazisindo radioaktiv
metallara, xiisuson do urana vo digor metallara perspektivli saho ayrilmisdir.

2014-cii ilde Nogliyyat, Rabite va Yiiksok Texnologiyalar Nazirliyinin nozdinde
yeni yaradilmis “Milli Niive Todgiqatlar1 Moarkezi” QSC qarsisinda duran osas
moasalolordon biri do, Respublika orazisindo yayilmis niivo xammal materiallarinin
(uran, torium) tobii ehtiyatlarinin giymatlondirilmasi ve dinc magsaedlor {igiin istehsal
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texnologiyalarinin yaradilmasidir. Bu magsodlo MNTM yiiksok hossasliga malik
miiasir niivo geofiziki cihazlarin totbiqi ilo Nax¢ivan MR Babok vo Culfa rayonlari
(Mahmudlu, Qahab, Slrab, Daridag vo Yayci), Xizi rayonu (Agdoro vo Congidag),
Samaxi rayonu (Cabani, Homyoli vo Madroso) vo Quba rayonu (Yuxari Xanogah)
kondlorinin otraf orazilorinda torpaq, su vo havada tobii radlonuklidlorin, o ciimlodon
tabii niive materiallarinin (U, Th) paylanmasinin tadqiqi hayata kegirilmisdir.

Mahmudlu sahasi — 2016-ci ildo Nax¢ivan MR orazisindo Naxcivan dorinlik
girtlmast boyunca Alt Miosen yasli mohsuldar lay destesi ¢okiintiilori (silisiumlu
ohongdaslari, mergellor vo s.) ilo slagadar olan molum Mahmudlu mis-uran yataginda
nlivo xammalma (U, Th) ¢0l todqiqgat islori aparilmis vo asagidaki noticolor alinmisdir.

Monitoring arofasindo yataq orazisindo profillor boyunca gamma-gualanmanin
EDG 30-720 pR/saat arasinda doyigmosi, 2 Ne-li magarada iso 1200uR/saat oldugu
mioyyon edilmisdir. Azorbaycanda ilk dofo uran vo torium ioztoplart on miiasir
analitik cihazlarin (Rentgen spektrometri Rentgen difroktometri vo HP Ge detektorlu
gamma vo alfa spektrometrlor) komoyilo askar olunmusdur. Eyni zamanda ¢ol
tadqiqatlari naticesinde uranla zongin suxurlarin element torkibi vo yayildig1 erazinin
cografi koordinatlari miioyyon olunmusdur.

Gotiiriilmiis yeriistii sinaqlar qgamma-spektrometrik tisul ilo todqiq edilmis vo
sinaqlarda uranin miqdarinin 0,001-0,144% arasinda doyismasi molum olmusdur.
Buda onun klarkindan 250 dofs ¢oxdur. Bu ilkin natico tam asas verir ki, homin
zonada kompleks todqiqat islori aparilsin. Homin zonada miasir taloblors cavab veran
yatagin olub-olmamasini miioyyon etmok tliclin geoloji axtaris, geoloji kosfiyyat islori
aparmaq, yatagm Umumi sahaesinin, uranin orta qiymotinin (%-ls) vo yatagin
ehtiyyatint miioyyon etmokdon ibarstdir. Homginin, eyni zamanda siixurda uranin
hans1 kimyovi birlogmodon-(mineraldan) ibarst olmasini miioyyon etmok cox vacibdir.

Uran mineraldan, filizdon asili olaraq miixtalif morhalalordon kegorak alinir.
Qovurma iisulu ilo 6n zongilosdirmo edorok, vanadium-uran filizindoki vanadiumu
ektraksiya edilmasini asanlagdiran bir metodika kimi genis yayilmisdir. Hal-hazirda da
govurma metodikasi bu mogsadlo istifado olunmasi ilo yanasi filizin fiziki
parametrlorinin yaxsilasdirtlmasinda da miithiim rol oynayir. Filizlori tursu vo golovi
ilo yumaga uygun olgtilore gotirmok prosesi qirma vo iyiitmo ilo baslayir. Prosesin
gedisindo filizdoki uran holl edilirok mohlul halina kegirilir vo son noticodo iso
tullantidan ayrilir.

Yuxarida qeyd etdiyimiz kimi qovurma iisulu hom vanadiumun ekstraksiya
edilmasi ham do filizin fiziki parametrlorinin yaxsilasdirtlmasi {igiin hal-hazirda da
genis totbiq olunmaqdadir. Uran tebiotde +4, +6 vo ya ikisinin kombinasiyas1 soklindo
tapilir. Bu sobobdon bozon urami +4 oksidlosmo dorocosindon +6 oksidlogmo
daracasine gatirmok liclin qovurma lazim olur. Bundan basqa qovurma eyni zamanda
holl olmaya tosir goOstoron bozi oksidlesdirici (sulfidlor, domir oksidlori
va.s)maddoalorin do filizdon uzaqlasdirilmast t(iglin hoyata kecirilir. Homin bu
oksidlagdiricilor uranin +6 oksidlosma deracasine kec¢idini angoalloyir vo bildiyimiz
kimi +4 oksidlogsmo dorocasi gosotoron uranin holl olmast ¢atinlosir.

Uranin filizdon ayirmaq iciin secilon yuma metodikast mineralin ndviindon,
baglt oldugu digor mineral quruplarindan asilidir. Tursu yumasi adoton sulfat tur-
susundan istifado olunur. Nitrat tursusu sulfat tursusundan daha yaxsi oksidlogdirici
olsa iqtisadi cohotdon o godor do sorfali deyil. Hidrogen xlorid tursusundan duzla
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govurma istifads olunan proseslordo soba qazindan tokrar alinmasi ii¢tlin istifado oluna
bilor. Oks toqdirdo HCI hom iqtisadicohotdon sorfoli deyil hom do korrozifdir. Sulfat
tursusu mohlulda ionlarina dissosiasiya edarak hidrogen protonu va hidrosulfat amolo
gotirir.

Todqgiqat isindo uranin siixurdan ayrilmasi miixtolif metodlarla todqiq
edilmisdir. Bu moqsadls uran filizlorden turs vo golovi yuyulma (leach) iisullarindan
istifads edilmisdir.

Stixurun termiki davamliliginin Syronilmesi iigiin 30-1250 C intervalinda
stixurun ¢oki itkisi Hitach1 High Tech STA7300 defferensial termik analizatoru ilo
todqiq edilmisdir. Torkibindo hidratlagsmis gillor miqdar1 Oyronilisdir. Dehidratlas-
manin 127--530°C intervalinda bas vermasi askar edilmisdir. Bu zaman dehidratlasma
ilo yanasi fiziki parametrlorin do yaxsilagsmast prosesi gedir. Daha yiiksok
temperaturlarda filtrasiya vo ¢oOkdiirmo daha yaxsi getso do uranin holl olma
qabilloyitinin agag1 diismosi miisahido edilmisdir.

Torkibindo 126.6 mqg/kg (152.7 mqg/kg UsOg) uran saxlayan siixurdan {i¢ forqli
yuyulma (leach) metodu ilo uran cévharinin (U3Os) ayrilmasi Oksidlosdirici kdzortmo,
Turs ve Karbonat yuyulmasi metodlari ils dyrenilmisdir. Uranin siixurdan tursu vo
karbonat yuyulmasi effektiv bas verir vo bu metodlarla uranin 80+-3 % miqdarinin
suxurdan ayrilmast miioyyon edilmisdir.
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ETILEN(BIS)MALEIMIDIN SALIiSiL TURSUSUNUN
ALLIL EFiRi iLO BIRGOPOLIMERLORININ
ALINMASI VO TODQIQi

A.i.Olixanova, N.S.Rasulzada .
Azorbaycan Milli Elmlar Akademiyas:, Polimer Materiallar: /nstitutu
aygun81@mail.ru

Torkibinde bioloji aktiv tsiklik (bis)imid qrupu saxlayan polifunksional poli-
merlorin alinmasi vo onlardan antibakterial polimer olavolor kimi istifado olunmasi
sahasindo son dovrlords genis elmi-todqiqat islori aparilmaqgdadir [1]. Togdim olunan
isdo qarstya qoyulan mogsad Etilen bismaleimidin (EBMI) salisil tursusunun allil efiri
(Al-ST) ilo bigopolimerlosmo reaksiyalarinin ganunauygunluglart vo alinan
birgopolimerlorin bioloji aktivlik xasolorinin todqiq olunmasidir. Qeyd etmok lazimdir
ki, eyni makromolekulda hom imid, hom do salisil qrupunun olmasi onlarda hom
antifunqal, hom do  antibakterial  xassolorinin  olmasmni  tomin  edir.
Etilen(bis)maleimidin Salisil tursunun allil efiri ilo radikal birgopolimerlogsmo
reaksiyalar1 siiso ampulada metiletilketon mohlulunda 0,2% benzol peroksidinin (BP)
istiraki ilo 65°C temperaturda hoyata kegirilmisdir. Birgopolimerlorin 1Q-spektrlorinda
C=0 (1725 sm™), C-N-C (1150 sm™) zolaglarmin olmas1 vo C=C rabitosino xas olan
(1630-1640 sm™) udulma zolaginin geyds alinmamasi birgopolimerlorin yaranmasini
siibut edon osas amillordondir. flkin monomr qarisigiin NMR-spektrlorinin kémoyi
ilo milayyon edilmisdir ki, birgopoilimerlosmo reaksiyalari monomer ciitlori arasinda
donor-akseptor komplekslori yaranmasi birgopolimerlogmo reaksiyasinin radikal-
kompleks mexanizmi lizro bag vermosino sobob olur. Monomerlarin nisbi aktivliklori
hesablanmigdir (r;=0.03; r,=0.04). Birgopolimerlogsmo sabitlorinin qiymaotlorinin sifira
yaxin olmasi somonomerlarin birgopolimerlosmoys meyilli oldugunu vo noticodo
novbali qurulusa malik birgapolimerlorin alindigini gdstorir [2].

Todqiq edilon birgopolimerlorin ilkin antibakterial vo antifunqgal tosirini
Oyronmok ii¢lin disk-diffuziya iisulundan istifado edilmisdir [3]. Test kultura olaraq
Staphylococcus aureus (qizili stafilokoklar), Pseudomonas aeruginoza (gdy-yasil irin
coplori Candida albicans (kandida), Bacillus anthracoides, Klebsiella pneumoniae
gotirilmiisdiir.

Aparilan tadqiqatlar naticesinde molum olmusdur ki, toqdim edilon birge-
polimerlor bakterisid vo eyni zamanda funqgsid xassolore malikdirlor. Bu da homin
birgopolimerlor asasinda alinan kompozisiya materialinin tibbdo vo qida mohsullariin
qablagdirilmasinda istifade olunan memulatlarin hazirlanmasinda xammal olaraq
totbiq edilmosi {igiin ¢ox olveriglidir.
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CEJIEKTUBHOE AJIKNJINPOBAHUE
TOJYOJIA 9TAHOJIOM HA HEOJIMTAX TUITA ZSM-5

T.O.I'axpamanos!, 3.C.Mamenos?, C.2.Mameaos'
'Baxuncxuii Focyoapcmeennuiii Yuusepcumem

2Baxunckuii punuan MT'Y um.M.B.JTomonocosa
taleh_bdu@mail.ru

ApoMaTHIecKre yTIeBOIOPOIBI HAXOIAT MIMPOKOE MTPIMEHEHUE B XUMITICCKOM
U HEPTEXUMHUECKON MPOMBIIUIEHHOCTU. [IPpOAYKTHI S3TUNHPOBAHUS TOIYOJIA /1 - U M-
ATHNITONYOTBI (DT) MPUMEHSFOT JUTSI TOJTyYICHUST METUIICTUPOJIOB.

B cBsi3u ¢ 9TUM 1IeBI0 HACTOSIIHMNA PAOOTHI SBUJIOCH U3YUCHHUE BIUSHUAS MOJb-
Horo otHouieHus SiO»/Al,O3; Ha (QUBMKO-XMMHUYECKHE M KaTalHTHYECKUE CBOICTBA
HZSM-5 B peakiium aqkumpoBaHUs TOIYOsa 3TaHOJIOM.

st uccnenoBaHus UCMOIb30BaIl BEHICOKOKPEMHE3EMHBIE LIEOIUThI THNa ZSM-
5 ¢ mosbHbIMH OTHOIIEHUAMHU Si02/Al,O3 paBubiME 61, 108 1 200 cOOTBETCTBEHHO,
KOTOpBIC MTyTEM MOHHOTO OoOMeHa mepeBoamwiu B NHa-hopMy 1Mo mMeToauke, omucaH-
HOM paHee.

HccnenoBanust TOPUCTON CTPYKTYpBl OOpasoB MPOBOJMIM METOIAOM HH3-
KOTeMIlepaTypHBIi agcopbunu azora npu 77 K Ha ycranoBke ASAP-2010 ¢pupma Mi-
cromeritics. Ilepen n3amepenusimu o6pasusl (okoio 200 Mr) aerazupoBanu npu 250°C
u 1-107 I1a B Teuenue 4 yacos. VY aenpHy0 TUIOIMIAAb MTOBEPXHOCTH U OO 00beM
nop paccuutbiBaiu no merony BET.

CocTaB TPOAYKTOB ANKHIMPOBAHUS ToiMyona 3TaHonam Ha HZSM-5 B 3a-
BUCHMOCTH OT MoJIbHOTO OoTHOIIeHust Si0»/Al,O3 B neonure. YBennyeHue MOJIbLHOTO
otHomeHus Si0,/Al,O3; B 1IeOMUTE MPUBOANT K YIIYUIICHHIO IMOKA3aTENeH aIKIITHPO-
BaHUSL.

C yBenuueHrueM MoOJIbHOTO OTHOIIEHHUsT Si0/Al,O3; B IIEOMUTE MPOUCXOIUT
CHIDKEHHE KOHBEPCUH TONYOJIa, YBEIHMUCHHUE CEICKTUBHOCTH MO DT M CeIeKTHBHOCTH
o n-OT. B untepBane temnepatyp 300-400°C na HZSM-5(61) xoHBepcusi Tomyosa
cocranisier 23,3-32,6% a na HZSM-5(108) cocrasnsier 16,1-23,3%. B npucyrcteuu
HZSM-5(108) cenextuBHOCTh 110 DT cocTapisieT 87,9-90,7% a makcuMaibHas CeeK-
TUBHOCTH 10 -DT Bo3pacraet 10 53,1%.

Takxum o006pazoM, apdexT Bo3pactanus cenektuBHOCcTH 1m0 DT u mo n-OT cBsi3a-
HO YMEHBIIICHHEM 00beMa TIOpP, CHIIBI U KOHIIEHTPAIIUN CHIIBHBIX KHCIOTHBIX IIEHTPOB
¢ poctoM MostbHOTO oTHOIeHHs Si02/ Al,O3 B eosnte
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KOMIUIEKCHI ITAJIJIA IS (1)
C MEKCHJOJIOM OHHUEBOI'O TUIIA

X.N.I'acanos, I'.'.Axxanosa, Jx.M.Mup3an, lII.I'.Kacymos, C.[:x.P3aeBa
Aszepbatioscanckuil Meduyunckuil Ynusepcumem,
baxuncrxuii I'ocyoapcmeennwiti Ynusepcumem, baxy
x.qasanov58@gmail.com

B >xuBOM opranm3Me CBOOOHBIE PAJMKaIbI 00pa3yloTcsl B pe3ysIbTaTe eCTeCTBEH-
HOTO MEeTaboIm3Ma KUCIOpOo/Ia, a TAKKE B MPOIECCax OKUCIUTEIBHO — BOCCTAHOBHUTEIb-
HBIX TIPEBPAIIEHUH Pa3IMYHBIX SHJIOTEHHBIX CYOCTpaTOB, JIEKapCTB, KCEHOOHMOTHKOB.
KomroiekcHple COeIMHEHUs] HEKOTOPhIX METauioB, B ToM uymcie watuabel(ll) u
nayaaus(ll) ¢ pazsnuyHbIME OMOaKTUBHBIMH JIUTAHAAMHU, 00JIaal0T Pa3HbIMUA OHOJIOTH-
YeCKMMH CBOWCTBaMHU. B JaHHON paboTe B KayecTBe KOMILIEKCOOOPa3yroIIero OMoIory-
YeCKH AKTHBHOTO JIMTaHAA ObLT B3ST 2-3THI-6-METWII-3-THAPOKCUTIHPUANHA-MEKCH IO
(CsH11ON). Mekcuaon-uHruOuTop CBOOOIHOPAAUKAIBHBIX MPOIECCOB SIBISICTCS MEM-
OpaHOMPOTEKTOPOM, KOTOPBIA 00JIaJaeT TaKkKe aHTUTHIIOKCHYECKHMMH W aHTHOKCHJIAHT-
HbIMH CBOHMcTBaMHU. B kucnoit cpeae (pH=5.3) mekcunon ¢ mamaauem (II) mpu cooTHO-
menun 2:1 (L:M) obpasyeT KOMIUIEKCHOE COEeIMHEHHWE KAaTHOHHO-aHMOHHOTO THIa-
(LH),[PdCL4]. B MK-criekTpe cBOOOIHOW MOJIEKYIIbI JIATaH/1a HaOIFOJat0TCs TOJIOCHI TI0-
TTIONIEHHS BAJIEHTHOTO KoneGanus npu 1236 cm™', otHocammecs k rpynme C-O. Ipu kom-
IIEKCO00pA30BaHUK Ha CUET BOJOPOIHBIX CBS3EH JaHHAs IMOJioca MOHMKaeTces 1o 1615
cM™' 9TO COMPOBOKIAETCS yMEHBITEHHEM HHTEHCHBHOCTH TIOTOCKHL. T100CHT MOTTOMmeH s
B obmacty 1235 u 1290 cm' orHOCHTCH K Jie(OpPMAITMOHHBIM KOJICOAHHUSIM CBOOOIHOM
OH-rpynmbl. Ot pakThl CBUIETENBCTBYIOT O HEY4YaCTHH CIMPTOBOW T'MAPOKCHIIBHOW
TPYNITHI B KOOPMHALMH C rtayutagueM. [Ipu koMmruiekcooOpa3oBaHuM B KHCIION Cpeze TH-
PUIMHOBBII aTOM a30Ta MPOTOHUPYETCS U KaK OJHO3APSIHBINA KATHOH 3aHMMAaeT BHEII-
HI010 cepy. O6 STOM CBUAETENLCTBYIOT MONOCKH! MoryonieHns mpu 3250 cm™'. PentreHo-
CTPYKTYPHBIM aHAIIA30M JI0Ka3aHO (hopMupoBaHue TeTpaaruuoannona [PACL]* u mpo-
TOHUPOBAHUE MUPUAMHOBOIO aTOMa a30Ta, KOTOPBIA KaK OJHO3APSIHBIN KAaTHOH 3aHU-
MarOT BHEIITHIOI KOOPIMHAIMOHHYI0 cepy. CTpyKTypa KOMILIEKca MOCTpOoeHa M3 M30-
JMPOBAHHEIX KOMIUIEKCHEIX aHHOHOB [PdCls]* u xatmona mexcumona. Takoke MMeroTCs
(baxTBI O BOZOPOTHOM CBSI3M MEXIy BHEITHEC(EPHOU TUAPOKCIIBHON TPYIIION JIUTaHAa
U aTOMOM XJI0pa (hOPMHUPOBAHHOTO TETpaalyI0aHHoHa. JlBe pasuble uHb! (2.289 A u
2.713 A) BomOpoIHBIX CBsi3ell CBUIETENLCTBYIOT O PACTIONOKEHNHU JIMTAHIIOB B Pa3HBIX
TEOMETPUUECKUX IUIOCKOCTsX. J{T- rccnenoBanne KoMILIEKCa MoKa3aio, YTo OH COXPaHs-
et ycroitunBocTth 110 168°C. Ilpu aToli TemriepaType He MPOUCXOAUT JAETUAPOTaIOTeHH-
POBaHUS C MUTpaNMel JIMraHia BO BHYTPeHHIOIO cdepy. [lomydeHnsiii 2—-3THi—6—-MeTHi—
3—TUIPOKCUMTUPUIIUH TETPaXJIOPONaLIaIUEBOKUCIBII-MEKCHAa3051 ObUT MOJBEPTHYT HUC-
MIBITAHAIO Ha PaJMONPOTEKTOPHBIE CBOMCTBA. V3ydeHne paarionpOTEeKTOPHBIX CBOMCTB
MpoBOWIN Ha OenbIx Mbmmax. TokcmuHOCTH mpemnapara coctasiser JIMso — 240 mr/kr
Macchl KUBOTHOTO. [IpoBeieHHbIE OMOJIOrMYECKUE UCITBITAHUS KOMITIEKCa ITOKa3alio,uTo
OH 00JagaeT paJMoONPOTEKTOPHBIMU CBOWCTBAM. TakiuM 00pa3oM, TOJydeHHbIE TaHHbIC
CBHETENBCTBYIOT O BO3MOXXHOCTH HCIOJIB30BaHUSI MEKCH/Ia30/1a B KaUeCTBE PaJHOIPO-
TEKTOpA, a TAK¥Ke TIPH JICYSHHUH 3JI0Ka4eCTBEHHBIX HOBOOOPa30BaHHIA.
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CUHTE3 HAHOYACTHUI Tmx Mg;.xALLOs U HCCJIEJOBAHUE
UX KATAJJUTHYECKNAX CBOMCTB B KOMITO3UITUA
C HEOJIUTOM ZSM-5 B IPEBPAIIEHUN METAHOJIA

H.M.MaxmynoBa, T.M.Uabscasl, C.9.Mamenos
Baxuncruii I'ocyoapcmeennwiti Ynusepcumem, baxy
natavan.maxmudova@mail.ru

OmauM U3 penreHuit mpoOIeMbl TOUCKA aTbTePHATUBHOTO CHIPHS IS TTOTyYe-
HUSL IPOAYKTOB IIJIsI HE(PTEXUMHUUYCCKON MPOMBILIUICHHOCTH MOKET CTAaTh BOBJICUCHUE
B repepaboTKy MeTaHoja. Llenblo HacTosIIero cooOeHus ABIUIOCh CHHTE3 HaHOYa-
ctur coctaBa TmMgi«AlO4 (rme x=0,05 u 0,1) u rccnenoBanue UX KaTAIUTHICCKOM
AKTUBHOCTU B KOMIIO3MIIMU C LIEONUTOM THIa ZSM-5 B mpeBpaieHnu Metanona. Ha-
HOYACTHIIBI IIITHHEIHHOTO TUIIA TTOTYYCHBI METOIOM HHU3KOTEMIIEPATYPHOTO TOPCHUS.
Iocne ropenns merankommurekcoB mpu 300°C momyuen TmoMgooALOs. Tlo pe-
syabrarom TI/JITA amopdnoro mopomika TmgosMgoosAlOs, Tmo1MgooAl,Os Ha
kpuBbix (TI') moTepun Beca HabGMIOAANUCH TPU ydacTKa: B auanasone 50-200°C mpo-
HCXOOMUT MOTEepH Beca HAa 15% oT HadanmpHOrO. BTOpOil TeMmepaTypHBI JUama3oH
200-400° COOTBETCTBYET OCBOOOX/JEHUIO KPUCTAUIM3AIIMOHHON BOJBI W Ta3o-
00pa3HBIX MPOAYKTOB, TOPEHHS OPraHWYECKOW YacTH METaJUIOKOMIUIEKCOB. Tpernit
yuacTok cootetctByeT 400-600°C T1e moTepst Beca 6%, HaumHas ¢ 600°C o6pasim!
ctabunusupyrorcsa. C TMOBBIICHHEM TEMIEpaTypbl TEPMUUYECKOH 0OpabOTKH [0
1200°C cpennme pa3mepsl KPUCTALIMKOB yBemmuuBaeTcs 10 12,93 um. Katammsatops
OBUTH IPUTOTOBJICHBI CYyXUM CMEIIMBaHUEM HaHomopomika Tmo,1MgosAl,Os ¢ HZSM-
5 ¢ moneAyoIIel MPoKaIKol mpu 550° C B Teuyenwue 3-X 4acos. KoHuienTpanuio HaHo-
rnopouika B katanuzarope Bapbuposaiu ot 1,0 1o 10,0 mac.%. YcranoBieHo, 4To BBe-
nenne HaHomopomka Tmo1 Mgoo Alo Os B xommuectBe 1,0-10,0 mac. % B coctas
HZSM-5 cnoco6cTByeT MOBBILICHUIO CEIEKTUBHOCTH IO M-KCHJIONY M CHUKCHHIO BBI-
xoxa kcmitosoB. OnTHManbHOE cofepkanue HaHomopomka Tmo, 1 MgoyAlO4 ipu Ko-
TOPOM HAOIIOAIOTCS XOPOIIKe BBHIXOABI KeruioioB B (18,0 mac. %) u BrICOKas ceek-
TUBHOCTB 10 m-kcuiony (75,0 %) coorBerctByeT 5,0 Mac.%. IIposiBineHue BBICOKOM
CCJIEKTUBHOCTH 10 T-KCIJIONY KoMIto3urmu Tmo, 1 Mg oAl,O4 ¢ HZSM-5 o0ycioBieHo
B3aMMOJCHCTBIEM HAHOYACTHUII C IEOJTUTOM, YTO MPUBOIUT K M3MEHEHHUIO TOPUCTOM
CTPYKTYPHBI IIEOJUTA. JTO MOATBEPXKIACTCS YMEHBIIEHHEM COPOIIMOHHOW €MKOCTH C
yBEIMUEHHEM COIEPKaHHs B COCTaBE KOMITO3MIMHU HaHOMOpoIKa Tmo 1Mgoo AL Os.
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PROPILFENOLSULFIDIN KOMPLEKSOMOLOGOTIRMO
QABILiYYOTININ TODQIiQi

S.E.Hiiseynova, O.N.Cavadova, M.R.Bayramov, I.Q.Mommadov
Bak: Dovlat Universiteti
ofelya.cavadova@mail.ru

Kimyanin intensiv inkisaf edon sahslorinden biri do yeni iizvi ligandlarm
miixtolif metallarla kompleksomologotirma qabiliyyastinin todqiqidir.

Bunu nozoro alaraq torofimizdon allilfenol osasinda sintez edilmis, torkibindo
miixtolif heteroatomlar saxlayan Dbirlosmonin palladium (II) ilo kompleks
omologatirmo qabiliyyati tadqiq edilmisdir.

Uzvi ligand kimi 2-(3-tioamilpropil)-6-dimetilaminometilfenol, kompleks
omologatirici kimi [(CsHsCN),Pd]Cl, gotiiriilmiisdiir.

~

N OH

~

(CH2)3S(CH,)4CHg

Palladium (II) ionunun todqiq olunan birlosma ilo mol nisbati, mihitin pH-1,
holledicinin tobioti kimi faktorlarin tosiri 6yronilmis vo olverisli sorait taptlmisdir.

Metal ilo todqiq edilon birlosmonin 1:2 (M:L) mol nisbeatindo, neytral miihitdo
[L2PdCl;] tarkibli kompleksin amalo golmosi hagqinda fikir sdylonilmisdir.

Alinmis kompleksin qurulusu 1Q-spektroskopiyasinin  kémoyi ilo todgqiq
edilmis, [L,PdCl,] kompleksinin spektrinds 349 vo 352 sm™' sahosinda Pd-S, 360- vo
366 sm™ sahasindo iso Pd-Cl alaqosine uygun udulma zolaqlar1 miisahido olunmusdur.
Bu noticolor adobiyyat gostaricilor ilo ziddiyyet toskil etmir.
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NEFTLO CIRKLONMIiS TORPAQ NUMUNOSINDO
MOLIBDEN(VI) iONUNUN SORBSION-FOTOMETRIK TOYIiNi

' K.S.Abdullayeva, > F.M.Ciraqov, *C.I.Mirzai
LAzarbaycan Doviat Neft va Sanaye Universiteti, Bak: Déviat Universiteti
abdullayeva-1974@inbox.ru

Abseron yarimadasi diinyanin on qodim neft ¢ixarilan arazilorindon oldugu ti¢iin
burada yaranmis ekoloji voziyyat biitiin neft ¢ixarilan orazilor ii¢iin do saciyyovi ola
bilor. Arasdirmalar gostorir ki, Abseron yarimadasinda neft¢ixarmada miiasir
texnologiyalarin totbiq edildiyi son illoro qodor neftin ¢ixarilmasina baslandigi
vaxtdan kegon uzun miiddstli dévrlorin biitiin morholslorinds ¢ox bdyiik miqdarda neft
itkilorina yol verilmis, atraf miihitin miihafizasi ilo bagl heg bir qaydalara, normalara
vo standartlara riayot edilmomisdir. Bunun naticesidir ki, yarimada orazisinin xeyli
genis saholorindo miinbit torpaq Ortiiyii, eloco do mdvcud tobii gollor neft vo neft
mohsullari ilo ¢irklonmis, ¢oxlu sayda ¢irkli gollor vo golmogalor yaranmisdir ki,
bunlar da biitovliikdo ekologiyaya vo otraf miihito 6z ciddi zororli tosirini
gostormokdadir.

Neft vo neft mohsullart ilo ¢irklonmis torpaqlarda mikroelementlor, o climlodon
agir metallar otraf miihitin ¢irklondirilmaesinds asas yer tuturlar. Bununla bels bozi agir
metallar insan vo digar-canli orqanizmlorin hayat foaliyyatlori {i¢iin vacib hesab olunsa
da, bozilori canli orqanizmlorin zohorlonmoasino vo mohvino sobab olur. On agir
sokildo vo genis saholordo neft vo neft mohsullari ilo ¢irklonmis saholor Bibiheybaot,
Buzovna, Mastaga, Qala, Pirallahi, Binogodi, Ramana, Sabuncu, Qaradag vo digor neft
yataqlar1 orazisindo bag vermisdir. Bu orazilordon gotiiriilmiis torpaq niimunolorindo
analiz aparilmisdir. Molibden(VI) ionu tiosemikarbazid fraqmenti ilo sintez olunmus
sorbentls qatilagdirilaraq toyin edilmisdir.

1 q torpaq niimunosi farfor qabda ozilorok HF+H>SO4 (3:1) mohlulunda SO;
tam buxarlanana qoader hall edilir. Sonra 3-4 dofs distille suyu ilo yuyulur. HCI(1:1)
olava edib, filtrdon kegirdikdon sonra 100 ml-lik 6l¢ii kolbasina kegirilir vo cizgiya
kimi distillo suyu ilo durulasdirilir. Moahlulun tursulugu nitrat tursusunun kdmoyi ilo
lazimi pH-a c¢atdirilir vo igorisindo M, sorbenti olan minikalonkadan optimal siirotlo
(1,5 ml/doq) kecirilir. Sorbsiya prosesindon sonra 5 ml 2,0 M HCIO4-lo yuyulur.
Almmis elyuatda molibden (VI) ionunun miqdar1 atom-absorbsion analiz metodu ilo
qurulmus doracoli qrafiko osason hesablanilir. Noticolor toyin edilon elementlorin
100% ayrilmast ehtimali ilo hesablanmisdir. Analizin naticolori cadval 1-do
verilmisdir [1-2].

Cadval 1
Molibdenin(VI) Xazaryani sabalidi torpaqda M; sorbenti ilo qatilasdirilaraq
tayini (n=5, p=0,95)

Ne Tapilib Olavo edilib Olavs edilondon sonra tapilib
1 (0,101£0.02)-10" % 0.001 % (1,10140.02)-10° %
2 (0,10240.01)-10° % 0.001 % (1,10240.01)-10° %

Todqgiqatlarla miioyyon edilmisdir ki, cirklonmis torpaqlarmn fiziki-kimyovi
metodlarla tomizlonmasi daha etibarli vo somoralidir.
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IMPOBJIEMbI TOKCHYHBIX OPTAHUYECKHUX
BEIIECTB JJI51 BOJHBIX CUCTEM

H.T.llamuaos, C.P.I'ax:xuesa, I'.U.baiipamos, J.M.KaabsipoBa
FBakuncxuii 'ocyoapcmeennwiii Yuusepcumem
elmina2010@mail.ru

3a mociemHWe AECATHISTHS IOJ] BO3JCHCTBHEM aHTPOIOTCHHBIX W OHO-
XUMUYECKNX (PaKTOPOB pPE3KO YXY/IIMWIOCH COCTOSHHE O3KOCHCTEM B IIENIOM, H
0COOEHHO,CEeBEPO-BOCTOUHON 4YacTu Mopsi. [Ipenmosiaraercs,yTo OCHOBHBIM HCTOY-
HUKOM He(TsSHOTO 3arpsi3sHeHus B Kacnmiickom Mope sBISEeTCS MPOMBIIIICHHOCTb.
Hammu ©Ob1  nCHonb30BaH — XpOMAaToO-MacC — CIEKTPOCKONMYECKHI  METox Ul
aHanuTUdeckoro onpexaeneHuss IIAY B crouHbIX Bogax, B3sAThIX Ha Hedre-
nepepadareBatorieM 3asozae (HII3). Jlns ompenenenns [IAY B BomHBIX 00pasmax
1,2,3 ObT MCHONMB30BaH AMXJIOPITAH mIs dKcTpakinuu Box (GC-MS). 3arem Obin
onpenenenbl [TAY B npobax 1,2,3.KadecTBeHHBIN aHAIU3 MPOBOJWICS Ha MpUOOpE
HP6890 GC ¢ HP5975 macc cenextuBHBIM netektopoM, GC-MS (Agilent, USA),
OCHAIIICHHBIM KOJOHKOH ZB-5 (Phenomenex, USA).

Tabauna 1
KosmyectBo ITAY B 00pa3uax cTOYHbBIX BOJ
HedrtenepepadarpiBalomero 3aBoaa
1 | 2 |3
Bemectsa MKr/1 (ug/l)
Ha(TaINH 910367.1 157103.5 60277.4
aneHa(TUICH 1600.5 2363.7 62.9
areHaTeH 18759.5 10234.5 441.8
¢buryoper 55745.2 62869.3 1472.5
(eneHTpex 100445.8 74629.4 2662.1
aHTpaleH 7873.0 4262.2 187.1
(hiroopaHTeH 3299.0 2645.5 141.9
MTUPCH 31433.6 27274.8 1746.0
OeH30(a)aHTpaneH 7214.1 2375.1 400.0
XpH3eH 13814.0 5966.4 728.0
6en30(b)diyopanren 1167.0 530.5 60.9
6en30 (k) payopanteH 5153 171.3 329
0eH30 (a)mupeH 1654.6 455.3 108.6
nHneno(1,2,3-cd)nupen 565.1 154.5 30.5
6eH30 (ghi)nepunex 661.5 100.6 37.0
Jn6enso(ah)anTpanex 960.0 184.1 69.3
Oomree conepkanne EPA 16 PAH 1156075.3 351320.6 68458.9

B anammsupyemsbix oOpasuax koiaudecTBo IIAY ObLl 0O4eHb BBICOKO M IIPEBBI-
mran [1IK 11t CTOYHBIX BOJ M IOTOMY TaKHe 3arpsi3HEHHBIE BOJIbI OYSHb OITACHBI JIS
(ropsI ¥ PayHbI BOXHBIX SKOCHCTEM.
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AHAJIN3 'PYHTOBBIX BO/J]

B.A.Xaneuxnii', 3.M.Kaabiposa®
' Bpecmcxuii F'ocyoapcmeennviii Texuuueckuii Yuusepcumem, 2.Epecm, Benapyco
2Baxunckuii F'ocyoapemeennviii Yuusepcumem, 2.baxy, Asepbaiioncan

I'pyHTOBBIC BOJBI (DOPMHUPYIOTCS B OCHOBHOM 3a CYET WH(MILTPALUU aTMO-
cepHBIX 0CaJIKOB M TIOBEPXHOCTHBIX BOJ. CTPOHUTENBCTBO THAPOTEXHUYECKUX U THJI-
POMEJIMOPATUBHBIX COOPYKEHUH, OTKadka BOJIBI M HE(YTH U3 Henlp, 100BIYA MMOJIE3HBIX
HCKOTNIAeMBIX, yIOOPEHHE CEeNbCKOXO3SIMCTBEHHBIX 3€MENIb U Ap. BIUAIOT HA PEXKUM
IpYHTOBBIX Boja. O0JacTh NMUTAHUS TPYHTOBBIX BOJ OOBIYHO COBMAJAET C 0OJACTBHIO
pacnpocTpaHeHuss BOJOHOCHOIO TOPU30HTA. MOIHOCTE FOPU30HTA HENOCTOSHHA U
3aBHCHUT OT CBOWCTB BOJOCOJEPIKAIIHUX IOPOJ], PACCTOSHUS 10 O0JAaCTH pa3rpy3KH,
WHTEHCUBHOCTHU NHTaHUA ¥ T. 1. Hanbomnee cymecTBeHHOE BIMSHHUE HA PEXXHUM TPYH-
TOBBIX BOJI OKa3bIBAIOT I'MJPABINYECKUE YCIOBHUS, XO3SMCTBEHHAs JESITEIbHOCTD Ye-
JIOBEKA M KOHEYHO K€ METEOPOJIOTUUECKHE YCIOBH: aTMOC(EpHBIC OCAIKHU, UCIape-
HUS, TeMIIepaTypa, aTMocepHoe JaBleHHE.

Hamu Opinm peanm3oBaH aHanW3 TPYHTOBBIX BOJ, OIpEACiCHHE (PU3UIECKO-
XUMHMUYECKOT0 COCTaBa IPYHTOBBIX BOJ MIOKA3aHO B TaOHULE.

Tabauna
AHaJIN3 TPYHTOBBIX BOJ
CTAHIMs | IIMpWHA | JUIMHA | Temmeparypa, | H mokasa- Cyxoit ocTa- OKHUCJIUTEJIBHO-
e tens, pH TOK,mq/1 BOCCTaHOBUTEIIb-HbII
MOTEHIHAI, MV
1 39°4028"|50°01'45" 25 8,21 11,23 10,3
2 39°40'20" | 50°02'03" 25 8,01 12,142 12,2
3 39°40'12"|50°02'21" 25 7,71 13,4 11,7
4 39°40'04" | 50°02'39" 25 7,99 17,81 5,66
5 39°39'56"|50°01'33" 25 7,21 16,36 4,98
6 39°39'48"|50°01'51" 25 7,33 11,6 5,50

XUMHYECKUI COCTaB TPYHTOBBIX BOJ TaKXKE MCHSCTCA B 3aBUCUMOCTH OT HAJIM-
Yyys IOOJIU30CTU IIPOMBIIIICHHBIX 00beKTOB. V3MeHEeHHs XHUMHUYECKOTO COCTaBa
TPYHTOBBIX BOJ CBA3aHblI C aHTPOIIOI'CHHBIMU BO3/ICUCTBUSIMH. 210 MOATBECPIKACHO
Pa3IMYHbIMU aHAJIU3aMHU.
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®A30BBII COCTAB U TEKCTYPHBIE OCOBEHHOCTH
KATAJIM3ATOPOB OKUCJIMTEJIBHOI'O AETUAPUPOBAHUS
HM3MNX NAPA®PUHOB, HA OCHOBE HAHECEHHOI'O
HA y-ALLO; METABAHAJIATA AMMOHUA

A.M.Capaapasbl, C.U.Araesa, P.I'.Araesa
Hayuonanvuaa Axaoemus Hayx Azepbatiodxcana,
HUnemumym Kamanuza u Heopeanuuecxoti xumuu um.M.®D.Hazuesa, 2.baxy
afet.sardarly@gmail.com

B pabGore mpuBemeHBI pe3yibTaThl WCCICAOBAHUS MEXaHHU3Ma TepMopas-
JIO’KEHUSI MeTaBaHAJaTa aMMOHUS, HaHeceH- HOTo Ha y-Al,O3 U3 BOIHOW W BOIHO-
OpPraHUYECKUX Cpell C WC- MOJIb30BAHUEM METOJIOB PEHTTCHOBCKOH TU(MPAKTOMETPHUH,
YH- (ppaKkpacHOM CHEKTPOCKOIHH, dJIEKTPOHHOTO CITMHOBOTO PE30- HAHCA M TepMUYC-
ckoro aHamuza. MccienoBansl o0pasisl, conepxkamue 0,1-20 mac. % Banaawus. [loka-
3aHO, YTO TEPMOPA3JI0KEHHNE HAHECEHHOr0 METaBaHaJAaTa aMMOHHUS MTPOUCXOIUT TIPHU
0oJiee HU3KOHM TeMIepaType B CPAaBHCHHH C TEPMOPA3JI0KEHUEM CBOOOJHOTO METaBa-
HazaTta aMMOHUs. [lodydeHHbIC CHCTEMBI TPOTECTUPOBAHBI B KAUECTBE KAaTAIN3aTOPOB
OKHUCITUTEIILHOTO JCTHAPUPOBAHUS Iporana B mpormmieH. OOCYKIar0TCsI OTIIHYUTEIh-
HbIE 0COOEHHOCTH (ha30BOT0 COCTaBa, CTPOCHUS, TEKCTYPHBIX XapaKTEPUCTUK KaTalld-
3aTOPOB, MOJYYEHHbIX HAaHECEHHWEM MeTaBaHaJaTa aMMOHHUS W3 BOJHOM M BOJHO-
OpraHUYECKUX Cpejl, BIUSHUC yCIOBUN MPUTOTOBICHUS OKCHUIHBIX CHUCTEM, MPUPOIBI
OpPraHU4ecKOro COEMHEHUS Ha UX TEKCTYPHbIE U KaTaIUTHYECKHE CBOWCTRA.
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OINPEJIEJIEHUE KOHCTAHT YCTOMYUBOCTH
HOBBIX KOMILUIEKCHBIX COEJIMHEHUI

T.A. Jlxasanzage, Y.A.I'vosuisapan
Bakuncxuii F'ocyoapcmeennwiii Yuueepcumem
ulya_chem@mail.ru

Kak m3BectHO mmdGoBbIe MPON3BOIHBIE B-TUKETOHOB U CAJTHIIMIOBOTO ajb/e-
rujga o0pa3yloT yCTOWYHMBEIE KOMIUIEKCHBIE COSAMHEHHS C MOHAMH METaJUIOB. OTH
peareHThl NPUMEHSIOTCS NPU Pa3/IeIeHUH U ONpesieleHus] MeTauioB. X KoMIIIeKchl
WCTIONB3YIOTCS B MEJIUIIMHE B KaYeCTBE HOCHTENICH KHCIOPO/a, aHTHOMOTHKOB U T.JI.
B Hacrosmeit pabote cute3upoBaHsl MM (HOBBIE TPOU3BOIHBIE CATTUIIMIOBOTO allb/e-
ruja u pH- MeTpuuecKkuM METOZIOM OIpPeeIeHbl KOHCTaHThl YCTONYNBOCTH KOMITIEK-
COB C PSIIOM MeTaJIOB. PeareHT CHMHTE3MpOBaH MO M3BECTHOW METOJHKE, COCTaB U
crpoenue uzyueno K- u [IMP-cniekrpockonueit

/OH CH,

@CHNcNH — CH—CH,—NH—CH,

]
0

HJ’IH pacy€Ta KOHCTAHTBI JUCCOLIMAIIMKY OAHOOCHOBHBIX PEArCHTOB U KOHCTAHTbI

YCTOMYMBOCTH KOMIUIEKCOB HCIIONB30BANIN CIEAYIOIIUE YPaBHEHUS
[HA]
ng;;mc pH + Iﬂ [a]
pK=-1gKiuc
_Cp-[RT]X
Klnnc_ [R-] iy
{cg (1-a)-[H* 14 [0H 11Ky,
[H#7]
a-TOUYKa HeHTpanu3anuu
[E1]
x—+1 CuCgrl:1
K;I;I!II:
3HavyeHue Jorapu(Mbel KOHCTAHT Jricconranuy pearenra pasHa pK=7,98. Kon-
cranTa yctonuuBocTH kKomiuiekcoB Fe(Ill)-7,24; Cu(Il)-6,83; Ni(II)-5,15; Co(II)-4,96;
Zn(11)-4,91, Cd(11)-4,85; Mn(11)-4,74; Mg(11)-4,24; Ca(11)-4,16.

[R]=
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CHHTE3 ®PEPPOHEPOHA U UCCJIENOBAHUE
KATAJIMTUYECKOU PEAKIIUU ITPSIMOI'O
NPUCOEIUHEHUSA ®TAJEBOI'O AHIT'UAPUIA K ®PEPPOLIEHY

C.I''MawmenoBa, A.U.PycramoBa, 3.M. MamenoBa, P.M.MypaaxaHos
Hayuonanvuas Axademust Hayx Azepbatioscana,
Hncmumym kamanusza u neopeanuyeckou xumuu um. M.@. Hazuesa, 2. baky
saramamedovasara@gmail.com

Xopomio H3BECTHO, 4YTO HATpHEBas COJIb O-KapOokcubeHzomnpeppoleHa
CsHsFeCsH4CO-CsH4COONa (ferroseron) IIHPOKO HCIOJIB3YETCS B KIMHHUCCKOM
MEIWIIMHE B pSIy IEPCIEeKTUBHBIX MPENapaToB IMpPH JIEUCHUH NIPOTHB AHEMUHU
3a00JIeBaHUM, CBSI3aHHBIX C HEJIOCTATOYHOCTHIO JKelle3a B OpraHu3Me, a TaKKe
WCTIONB3YyeTCsS TpH JICYSHWH BOCIAIHUTENBHBIX 3a00JIEBaHWH HOCOTJIOTKH, TIPH
MIPUTOTOBJICHUU MPOTUBO-AHAPEHHBIX MpernapaToB. B HacTosmee BpeMs B OCHOBHOM
WCIIONB3YETCs JIBa METOJa IOJIydeHHs (eppoliepoHa, KOTOpbIC, OJHAKO SIBISIFOTCS
MHOTOCTYIIEHYaThIMU U K TOMY JK€ C DKOJIOTHYECKOI TOUKH 3pEHHsI MeHee OJaronpu-
SITHBIMH.

B npexncraBieHHOM NOKIa/e MPUBOAATCS PE3yIbTaThl CHHTE3a (eppoliepoHa B
OJIHY CTaJuIo, HamOojee NMPHEMIEMBIM C JKOJOTHYECKOW TOYKH 3PEHHUS METOJ/IOM.
[Ipenmaraemplii METOT OCHOBAH Ha PEAKIIUH MPSIMOTO MPUCOSANHEHUS (DTAIeBOTO aH-
ruapuaa K GeppolieHy B MPUCYTCTBUH TPEXXJIOPUCTOTO ANIOMUHHS B KauecTBe KaTa-
JM3aTopa B cpeie M300KTaHa. Peakmus mpoBoautcs mpu Temmepatype 40-50 °C mpu
WHTCHCHBHOM TMEpeMEIIMBaHUKM B TeUeHHM 3-X 4acoB. Jlaiee, peakiMOHHas cMech
OXJIQXKJACTCSl 0 KOMHATHOM TeMIIepaTypbl, THIAPOIN3YETCS AUCTHIUIMPOBAHHOW BO-
JIOH ¥ 9KCTparupyercss TOIYOJOM, BEpXHHH OPTaHHMYECKON CIIOW OTAEISAETCS OT BOA-
HOH (haspl U moaBepraercs cymke. OTAENICTCS W300KTaH IIyTEM IPOrpeBa M Aajiee
ocratok o0OpadarkiBaeTcs JieasHbIM 3-5%-HbIM pacTBopoM NaOH. B pesynbrare npo-
BEJICHHOW oOmepamuu TIOJlydaeM IIeJIeBOM  MpOoAyKT  (epporepoH  cocTasa
CsHsFeCsH4COCsH4COONa = 4H,0. Huke npuBeieHa cxema peaKIuH.

O . @(sz 40-50°C, '@_ﬁ‘@ 3-5%,
@ < " @ o)
O OI-(C=O

(o]
NaOH Fe |
2 (0]
£-o
NaO
[lonmy4yenHoe coeuHEHNE MPEACTaBIAET COOON TEMHO-)KEJITOE BEIIECTBO, YMe-
PEHHO PACTBOPHUMOC B CIIMPTAX KU CIIOKHBIX 3(1)I/Ian. HpI/I XpaHCHHUU Ha OTKPBLITOM

BO3IyXE OKHUCIISETCS M OKpPAIIMBACTCS B CBETIIO-TONy00# 1BeT. McciaemoBaHbl KuHe-
THYECKHE 0COOCHHOCTH TON peakIlnu.
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DEVELOPMENT OF METHODS FOR OBTAINING
ONE- AND POLYNUCLEAR CARBINOL
DERIVATIVES OF FERROCENE

Z.M.Mammadova, A.I.LRustamova, S.H. Mammadova
Institute of Catalysis and Inorganic Chemistry named after academician M.F.Nagiyev,
ANAS
leyla zulya@mail.ru

It is known that ferrocene and its numerous derivatives are compounds that have
a wide range of capabilities in chemical, petrochemical, pharmaceutical, military are-
as, such as catalyst in industrial areas, smoke reducer for pharmaceuticals, motor fuels,
high-effect y-beam protectors anti-wear and anti-cracking filler for polymer materials,
etc.

Ferrocene and its carbinol derivatives in these compounds are of particular in-
terest from two points of view. Ferrocene is widely used both by itself and as a feed-
stock for the synthesis of its derivatives of various functional groups.

Based on the reaction of pyridine-activated monocyclopentadiene with iron
diisopropylate dibromide the technology of single-stage synthesis of ferrocene has

been developed:
THF, YbJ
C,H,FeC,H, +CH, — g -CH,——» C,H,FeC,H,C(CH,),0H

10-20°C

I II (1)

Used solvate FeBr(i-C3sH7OH). is obtained by desolvating FeBr,2H,O with iso-
propyl alcohol for several hours.

On the basis of the reaction (2) shown below, a new method of synthesis of fer-
rocene ferrocenyldimethylcarbinol derivative was developed. The output of the re-
ceived ferrocenyldimethylcarbinol derivative by one-stage method for ferrocene is 62-
90%.

FeBr, (i — CyH,OH), +2CsH +2C;H,N —2C_ Fe(C H.), + 2C;H,N - HCI +
+2i-C,H,OH (2)

Thus, on the basis of (1) and (2) reactions, methods of obtaining amorphous
metal complexes of both ferrocene and its dimethylcarbinol derivatives with a purity
rate of 96-99% were developed and the appropriate solvent and temperature condi-
tions were selected for obtaining mono- and polycrystals of these compounds with
their use.
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MN3YYEHUE KOMIIVIEKCOOBPA30BAHUSA CAMAPUA
C2,2,3,4-TETPAIT'NIPOKCHU-3-CYJb-5-HUTPOBEH30JIOM
B IPUCYTCTBHUU TPETBEI'O KOMIIOHEHTA

C.9.pmamenoa, . M.I'yp6anoBa, ®.J. I'yceiinoB, M.T.AxynnoBa, U.A.AnueB
baxunckuil I'ocyoapcmeennviil Ynusepcumem
samira_yarmemmedova@mail.ru

DOoTOMETPHIECKUM METOJIOM HCCIIEIOBAHO KOMILIEKCOOOpa30- BaHUE CaMapHs
paHee u3y4YeHHBIM peareHToM 2, 2', 3, 4-TeTparuapoKcH-3-CyJib-S-HUTPOOSH30JI0M
(TCXADB) B npucyrctBuu namnasepuna (Ilam), mudazona ([{ud) u yporponuna (Ypor).
YCTaHOBJICHO, UTO B MPUCYTCTBUH TPETHEr0 KOMIIOHEHTA OMTUMaIbHOE pH KoMIIIeK-
co00pa3oBaHMsI CABUTAETCS B KUCIYIO Cpely. MaKkcUMaabHBIN BBIXOJ KOMIUIEKCa Sm
(III)-TCXAb nabnromaercs B cpene pH-6, a B Sm (III)-TCXAb-ITarm, Sm (III)-
TCXAB-In6 u B Sm (III)-TCXAB-Ypot paBHO 5, 4, 4 coorBeTcTBeHHO. B mpucyT-
CTBHM TPEThEr0 KOMIIOHEHTa HalOIozaercst 0aToXpoMHbId 3ddekr. MakcumalibHOE
CBETOITOTJIO- IIIEHUEe KOMILIEKCOB Habmromaercs pu 437, 480, 476 u 485 HM. cooTBeT-
CTBCHHO.

WzyueHspl 3aBUCHMOCTH 00pa30BaHMsl U yCTOWYMBOCTH OMHAPHBIX- U PAa3HOIIH-
TaHJIHBIX KOMIUIEKCOB OT BPEMEHH M TEMIIepPaTyphl. BBISBIIEHO, YTO BCe KOMIUIEKCHI
o0pa3yroTcss cpa3y IOCIIe CMEIIMBAHUS PACTBOPOB KOMIIOHEHTOB M OTIMYAIOTCS
YCTOMYNBOCTHIO. BUHAPHBIN KOMIUIEKC YCTOMYMB B TeUueHUHU 4,5 4acoB U NP Harpe-
BaHuu 70 60°C, a pa3HOJIUTaHHBIA KOMIUIEKC B TEYEHUU JIBYX CYTOK W IIpU Harpesa-
Hud 10 90°C.

MostsipHble  KOA(QQHIMEHTHl CBETOMOTIJIOMICHUSI MPH Amax KOMIUIEKCOB Sm
(III)-TCXAB, Sm (IlI)- TCXAB-ITan, Sm (III)-TCXAB-Iu6 u 8 Sm (II1)-TCXAB-
YPOT COOTBETCTBEHHO paBHBI 6,75x10°, 10,28%x10°, 13,37x10° 12,85x10° Kommaexcs!
camapusi TMOAUYMHAIOTCS 3akoHy bapa B nmuamazone Sm (III)-TCXAB -0,50-6,00
mxkr/mn, Sm (I)-TCXAB-Ilan -0,45-7,2 mxr/ma, Sm (II)-TCXAB-Iu6 -0,22-6,0
mxkr/mia, Sm (IIT)-TCXAB-Ypot -0,22-6,0 mkr/mi1.

W3ydyeHO BIUSHUE MOCTOPOHHHX HMOHOB M MACKHPYIOUIUX BCIIECTB HA KOM-
IUIEKCO0Opa3oBaHus caMapus. Y CTaHOBIEHO, YTO B MPUCYTCTBHU TPETHEr0 KOMIIO-
HEHTA YBEIMYUBACTCS N30MPATEIHHOCT PCAKIUH.

PazpaboranHbie (hoTOMETpHUYECKHE METOABI MOKHO TPUMEHSATH Ul OIpesere-
aust Sm (III) B c0XHBIX 00BEKTaX.
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KUHETUKA OBMEHA MOHOB Cd** U Co*" na

Na-KIIMHOIITUWIJIOJIMTE OT TEMIIEPATYPbI

X.X.Taruzane, A.U.Aryoos, H.d.AxmenoBa

bakuncxuii I'ocyoapcmeennviti Yuueepcumem, baxy
tagizadehilaleO8@gmail.com

KOHTpOJ'IL COACPIKAHUA TKCIIbIX MCTAJIJIOB B 00BbeKTax Opr>KaIOH.I€I>i Cpeabl
Ha YPOBHE HX NPEACIBHO NOIIYCTUMBIX KOHI_[CHTpaI_[I/Iﬁ SIBIIICTCS BaXKHON KOaHAIH-

TUYECKOU 3a7auei.

B cBsi3u ¢ 3TMM OBUTO M3yYEHO BIMSHHE TEMIEPaTyphl HA CKOPOCTh TMPOTEKAHHUS
HMOHOOOMCHHOH peakumy Na-KIIMHONTHILIIONHTA TI0 OTHOIICHUIO K MOHAM KaIMHS U KO-
GanbTa. O6Men nono Co?t u Cd* MIPOBOJIJICSL U3 BOJTHBIX PACTBOPOB C KOHIICHTpAITUEH
1-10%, 5-10™ u 1-10™ npu Temneparypax 25°C, 50°C u 75°C. Pamuyc 3epeH KIMHONTHILIO-
ymra cocrasysn 0,045 cm. Kunernka o6mena nonos Co?” u Cd*' u3 BoTHBIX pacTBOpPOB Ha
HCCIIeMyEeMbIX COpOeHTaxX ObLIa U3ydeHa METOJOM "OrpaHHUeHHOro 00bheMa" ¢ COOTHOIIIE-
nueM K:T=100:1. AHanu3 Bcex pacTBOPOB Ha COJEP)KaHME 3JIEMEHTOB MPOBOJMIICS HA
criektpooTomerpe CD-26.

Buermemddyzuonnas Buyrpumiddysnonnast
o0acTs 00acTh
Tepen, | Toor 104, | HOIVL EMKO-
Copbenr P ’
P ’C c | Cmmacuer Keam | 2103, | Fogpuy | D'10% | B10°,
BHemmHeH | da/dt /Coasn, | a A o
mipdys., M
%
25 1.272 33.18 5.848 46545 2025 | 0.865 1.837 1.642
[KimrHoMTTHITONMIT
(Na) + Co** 50 1.106 41.09 7084 | 57829 | 2.89 | 0.719 2.088 2.894
75 0971 4444 8.294 711.19 3983 | 0.906 4.026 4.365
25 1216 29.25 3.361 384.16 3.037 | 0917 1.184 1.558
Kmasorrmwiomur |- 5 0.904 33.19 5024 | 46632 | 4.114 | 0.896 2.837 3.168
(Nay+ G 4020
75 0.811 3921 6915 | 57462 | 5898 | 0937 4212 ’

U3 tabn. BugHO, uTo mpu obmere Co?" u Cd®" ma Na-KIMHONTHIONHUTE B MH-
KOHLEHTpaLuii
Hennpdy3HOHHOMY MexaHu3Mmy peanusyrorcs B cpeaneM 30—40% oOMEHHOW eMKo-

TepBaie

cTH, a o BHyTpuauddy3snonHoMy MexaHu3My - npumepHo 40-45%.

1-10°=1-10"g,
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AJICOPBELIMSI HOHOB Cd (IT) M Co (IT)
W3 MOJEJTbHBIX PACTBOPOB HA BEHTOHHUTE

X.X.Taruzane, A.U.Aryoos}, H.d.AxmenoBa
Bakuncxuii I'ocyoapcmeennwiii Yuusepcumem, Azepbaiiodcan, baky
n_akhmed@mail.ru

[To Bcemy Mupy cOpOLIMOHHBIE METOJIBI ITUPOKO WCIIONB3YIOTCS IS yIaJIeHUS U
KOHIICHTPUPOBAHUS MOHOB TSDKEIBIX METAJUIOB M3 BOTHBIX PAacTBOPOB. B Hacrosiiee
BpeMsi ancopOIs MIUPOKO TMPHMEHSCTCS B CHCTEMaX OYHCTKH OKPYKAIOIICH Cpembl.
[IpupomHbIe 1 HEKOTOPBIE HCKYCCTBEHHBIC MaTEPUAIIB, TAKHE KaK TIIMHUCTHIC MUHEPAIIBI,
OKCHJIBI METAJUIOB, PACCMATPUBAIOTCSI KaK COPOCHTHI MPU YIAJICHUH PA3INIHBIX HOHOB
TsDKENbIX MeTayuioB, Takux kak Co (II), Cd (I1)) u3 BOAHBIX pacTBOPOB.

B Hacrosmei#t pabore Obina mccnemoBana copOuust nonos kaamust (II) u ko-
Oampta (II) 13 MomenbHEIX pacTBOpOB Ha mpupoaHoM (Jlam Camaxiel) U TEPMUYECKH
obpaborannom O6eHroHuTe Na-popmbr B nnTepBaie 20-50°C. [lns ucciaeaoBaHU# Hc-
[10JI630BaJICsl OEHTOHHUT ¢ MOJIBHBIM OTHomeHueM SiOy/Al,O3= 5,7:2,1; NI0THOCTBIO
2.22 r/em® u KomEUECTBOM OOMEHHBIX KaTHoHOB (Mr/100 r): Na' u K*-49.8, Ca> " u
Mg? “-43,30. Haecka copbenta coctapisna 0,5r. Konuentparmu nonos kagmus (I1)
n xobanpta (II) OpUTH paccunTaHbl MO AaHHBIM criekTpomerpa CD-26. Kunernka 00-
mena nonos Co*" m Cd*" u3 BOAHBIX PacTBOPOB Ha HCCIEAyEMBIX COpPOEHTaX Oblia
H3yuyeHa MeToJIoM "orpaHndeHHoro oobema" ¢ cootHomenueM XK:T=100:1.

Ha ocHoBe mccnenoBanuii ObIJIO yCTaHOBJIEHO, YTO C MOBBIIIEHHEM TeMIIepa-
TypBI COPOIIMOHHASI EMKOCTH aICOPOCHTOB YBETHUUBACTCSL.

Tadauua
3aBucumocts agcopounn nonos Co?" u Cd ** u3 MoeILHBIX PACTBOPOB OT TEM-
nepatypbl npu pH~7,8 u pazmepe yactun copéenta 2,7-102cm

HWonb Cd > HUonbl Co**
T °C Tpuponueriii 6eH- Tepmuueckn 06paboTaH- IIpuponusiii 6en- | Tepmuuecku oOpa-
’ TOHUT HbIH 6eHTOHUT Na-(popMbl TOHUT 00TaHHBII OEHTO-
HUT Na-(popmbl
20 4,25-10* 2,82:10° 1,2:10° 1,4:10°
14,4-10°3 19,91-103 12,47-1073 17,85-1073
30 9,2-10* 3,4:103 2,7-10° 4,4-10?
19,1-10°3 24,1-10°3 17,19-103 21,88-1073
40 1,4-10° 1,2-10* 1,6:10* 1,4-10%
22,5-10°3 27,9-103 20,16-1073 23,59-1073
50 2,4-10° 2,2-10* 2,510 3,09-10*
24,6:1073 29,45-1073 21,05-1073 24,66-1073

Kak BumHO n3 TaOuuubl. BIAMSHHE TEMIEpaTypbl Ha CKOPOCTb MPOTCKaHUS
MOHOOOMeHHOH peakiuu o6mena nonoB Co>" u Cd*" ma mccnemyembix copbeHTax,
MIO0Ka3ajio, 9TO C BO3pACTaHHEM TEMIIEPaTypHhl CPelbl BO BCEX CIydasX YMEHBIIAETCS
BpeMsl IOCTHIKCHUSI paBHOBECHs. YBEIMYEHHE KOHCTAHTBI CKOPOCTH BHEIIHeAH(D QY-
3MOHHOTO TIpOIecca ¢ MOBBIIIEHHEM TEMITepaTyphl 0ojiee 3HAYUTEIbHO, B OTIINYHE OT
KOHCTaHTbI BHYTpUAN((Y3HOHHOTO Tporiecca. ITO MOKa3bIBACT, YTO B HU3YyUCHHOM
MHTEpBAJIC W3MEHEHHE TeMIIepaTyphl MPOLECC KOHTPOIMPYETCS BHYTPUAN(DPY3HOH-
HBIM MEXaHHU3MOM.
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Takum 00pa3om, UCXOJsl U3 TAOJIHUIBI MOXKHO OTMETUTh, YTO C YBEIUYCHUEM
TemnepaTypsl dddexTuBHOCTs copbuun nonos Cd*" m Co*" mosbimaercs, npuyém
copbust monos Cd*" Beimie, gem cop6uus nonos Co®’. MeTo10oM KaTHOHHOTO 06MeHa
YCTaHOBJICHO, YTO COPOLIMOHHASI aKTUBHOCTh MOIU(HUIIMPOBAHHON (HOpMBI OEHTOHHUTA
U BEJIMYMHA PaBHOBECHOT'O paclipe/esieHNs KAaTHOHOB METAJUIOB 0oJjiee BBICOKAs, YeM
y IPUPOJHOTO 00pasia.
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MODIFiKASIYA OLUNMUS MALEIN ANHIDRIDI
STIiROL SOPOLIMER 9SASLI SINTETIiK SORBENTLO
Pb(I1) iIONUNUN QATILASDIRILMASI

*E.H.9liyev, ** F.N.Bohmonova, **S.Z.Homidov, ** F.M.Ciraqov
** % Azorsu” ASC, Markazi Laboratoriyas:, **Bak: Dovlat Universiteti
fidan_chem@rambler.ru

Toqdim edilon todqiqat isinde diaminobenzidin (S1), m-fenilen diamin (S2) vo
3-nitro-4-sulfoaminobenzol (S3) ilo modifikasiya olunmus, malein anhidridi-stirol
sopolimeri asasinda alinmis sorbentlor Pb(Il) ionunun sorbsion-fotometrik tayini tigiin
totbiq edilmisdir.

IIkin mohlul (10"'M) Pb(CH;COO), duzunun doqiq ¢okisinin distillo suyunda
holl edilmosilo hazirlanmisdir. is¢i mohlullar baslangic mohlulu durulasdirmagla
alinirdidir. Mohlulun ion qiivvesini sabit saxlamaq ti¢iin KCI1 (kimyovi analiz {igiin
tomiz) duzu mohlulundan, lazim olan tursulugu yaratmaq ii¢iin iso asetat-amonyak
buferindan (pH 3-11) ve HCI fiksanalindan (pH 1-2) istifads edilmisdir. Mahlulun pH-
na PHS-25 markali ionomer vasitasilo nozarst edilmisdir. Mohlullarin optiki sixliglart
KFK-2 fotokalorimetrindo Olgiilmiisdiir. Pb(II) ionunun qatiligi doracoli qrafikdon
istifado etmoklo hesablanmis, alinmis noticalor riyazi statistik metodla islonilmisdir

Molumdur ki, miihitin tursulugu sorbsiya prosesino ciddi tosir edir. Ona goro do
Pb(II)—nin sorbsiyasiin miihitin pH-dan asilligi 6yronilmisdir. Sorbsiya prosesi pH-in
1-10 intervalinda Oyronilmisdir. Biitlin todqiqatlar optimal pH-da aparilmisdir.
Mohlulda Pb(II) ionlarmin qatilig1 artdiqca sorbsiya olunmus metalin migdar1 artir,
6-10° mol/l qatihginda iso maksimal olur

Sorbsiya prosesine ion qiivvesinin tesiri do todqiq edilmisdir. Todqiq olunan
heterogen sistemdo mohlulun ion qiivvesinin 0,6-0,8 qiymatine qodor artmasi sorbsiya
doracosine tosir etmir. fon qiivvesinin sonraki artimi Pb(II) ionun sorbsiya doracasinin
azalmasina sabab olur. Bu makromolekulda olan koordinasion aktiv qruplarin,
homg¢inin Pb(II) ionunun ion ohatosinin artmasi noticasindo kompleks amalo golmanin
ehtimalinin azalmasi ils alagadardir. Sorbsiyanin zamandan asililigi da arasdirilmisdir.
Sorbsiya prosesinin zamandan asililigt gosterir ki, statik soraitdo tam sorbsiya
tarazligiin yaranmasina 2-3 saat vaxt lazimdir.

Sorbsiya olunmus Pb(II) ionunun polimer sorbentdon desorbsiyasina miixtolif
mineral tursularin (HClO4, H,SOs, HNO;, HCl) tosiri Oyronilmisdir. Tocriibo
naticasindo miioyyan edilmisdir ki, Pb(II) ionlarinin maksimal desorbsiyasi perxlorat
miihitindo bas verir. Todqiqatin naticalori codvalds togdim olunub.

Cadval
Pb(II) ionunun modifikasiya olunmus malein anhidridi-stirol sopolimeri asasinda
alinmis sorbentlor sorbsiya tacriibalorinin 9sas xarakteristikalari

Sorbent ST, mg/q pHopt. w*, mol/l Zaman, saat
S1 515 5 0,8 2,0
S2 405 6 0,6 3,0
S3 478 5 0,8 3,0

*-ion qilivvasinin sorbsiya doracasinin azalmasina sabab olan qiymati

Tadqiq olunan sorbentlar Pb(Il)-nin tobii obyektlorde qatilasdirilaraq toyininda
totbiq olunub.
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HCCIENJOBAHUE HEKOTOPBIX OITUYECKHUX
CBOUCTB BOJAHBIX PACTBOPOB JEKCTPAHA

C.A.Omxargepauesa*, ®.A.Jl.;kadpapoBa*™™*,
9.A.Macumos*, H.JI:x.MycaeBa*, . X.IllaxBepaueB*
* Baxurnckuii I'ocyoapcmeenusiii Yuusepcumem, baky.
** Bakunckuu Mnocenepnviil Ynusepcumem, baxy.
yaxanshah@mail.ru

W3BecTHO, UTO MpUpOAHBIE OaKTEpHANbHBIE MOJIHCAXAPHU/BI CO CPAaBHUTEIBEHO
HU3KUMH MOJIEKYJIIpHBIMA MaceMu (40 — 70.000 r/mMoib), Ha3bIBaGMbIC KIIMHUYCCKH-
MU JIeKCTpaHaMH, IUPOKO MPUMEHSIOTCS B MeUIMHE U (papmokosiorun. Kpome Toro,
JEKCTPaHbl PA3IMYHBIX MOJICKYJISIPHBIX MacC MCIOJIB3YIOTCS ULl CO3AHMS ABYX(a3-
HBIX CHCTEM IOJIUMEp — IOJIMMEp — BOJIa, KOTOPBIE B CBOIO O4Yepe/b MOTYT OBITh MC-
MOJIb30BAHBI JUIS PA3/ICJICHHS U OUYUCTKH PA3IUYHBIX BEIIECTB OMOIOTHYECKON TIPUPO-
1bl. [109TOMY Ba)KHOCTBH MCCIIEOBaHMS BOJHBIX PACTBOPOB JEKCTPAHOB Pa3IUYHBIMU
MeTOAaMH (PU3UKO-XUMHUYECKOTO aHajIu3a OYeBAHA. XOTS (HU3UKO-XUMHYECKOMY HC-
CJIEZIOBAHMIO BOJHBIX PACTBOPOB JEKCTPAHOB MOCHUSINAECTCS JOCTATOYHOE YUCIO Pa-
00T, HEKOTOpPBIE CBOICTBA UX, B TOM UYHUCIIE ONTHYECKHE, HEAOCTATOYHO XOPOILIO U3Y-
4yeHbl. HacTosmas paboTta mocBsIIeHa UCIeI0BaHNIO BOJHBIX PACTBOPOB JEKCTpaHA C
MossipHoi maccort 40000 r/mMonmp Meronamu pedpakTOMETPUH, TOIIPUMETPHU H
crnekTpooToMeTpur. B CpaBHUTENIBHO HMIMPOKOM HHTEpBane KoHueHTpaumit (W

= 11 %) npu 298,15 K ObUIHM NIPUTOTOBIICHEI BOIHBIC PACTBOPHI AEKCTPaHa, ISl KO-
T i
TOPBIX ONPE/IETCHBI IIOTHOCTE (P °°), MOKa3aTelb MPeTOMICHHS (n55) U BEJTUYHMHA

yria BpaleHMsl MIIOCKOCTH MOJISIpU3aLUN (DCEE), a TaxKe ObUTM M3YYEHBI JJIEKTPOH-
HbIE€ CHEKTPHI MOIJIAILEHUS 3TUX PacTBOPOB B UHTepBase AjauH BoiH 190 — 1000 HM.
BrramcieHs MOTBHBIN 00beM (VL.,‘}E) U yJelbHOE BpallleHne ([DC]EE') ‘ITUX PacTBOPOB.
[lomy4eHsl COOTHOIIEHUS, XOPOIIO OMHMCHIBAIOIINE 3aBUCUMOCTH MOJIBHOTO 00BeMa,
MoKa3aress MpeJoMIICHUs] M BEJIMYUHBI YIJIa BPAIIEHUs IIOCKOCTH MOISAPU3alUU OT
KOHIEHTpAallMM pacTBOpa. Y CTAHOBJIEHO, YTO MAKCUMYM IOTJIAIllEHUs] BOJHBIX pac-
TBOPOB JIEKCTpaHa Ha 3JIEKTPOHHBIX CHEKTpax MOTJIOMIeHUs HaOmomaercs mpu 278
HM. Bprunciena ontudeckast mioTHocTs (D) BOAHBIX pacTBOPOB JIEKCTpaHa pa3ivd-
HBIX KOHIIEHTpAui npu A, ,..= 278 HM. YCTaHOBJICHO, YTO 3aBHCHMOCTh ONTHYECKOH

IUIOTHOCTHU PACTBOPOB OT KOHIIEHTPAINH JeKcTpaHa /KpuBas D = f(c) / meHsieT HakiI0H
NP TIOBBIIIEHNH KOHIIGHTPAIlMM M OIHCHIBAETCS ABYMS YPaBHEHUSIMH IPSIMOIL.
HaiineHnsl KOHCTAaHTBI JTHX YypaBHEHHH. AHamM3 pe3yabTaToB CHEKTPO(dOTO-
METPUYECKUX HM3MEPEHHI COBMECTHO C Pe3ylbTaTaMH METOJOB pedpakTOMETPUU U
MOJISIPUMETPHH TTO3BOJISIET YCTAHOBHUTH 00J1aCcTh pa30aBIeHHBIX PACTBOPOB JIEKCTpaHa
n 00pa3oBaHHe 3a TpeAelIaMu 3TOH 00JacTH MPOCTPAHCTBEHHBIX CTPYKTYp 3a CUET
BOJOPOAHBIX CBSA3CH, O0OpPa30BaHHBIX MEXAY TUAPOKCHIBHBIMH Trpynmamu D-
TIIIOKO3UIHBIX 3BEHBEB PA3JIMYHBIX MAKpPOMOJIEKYJ TTOJIMCaxapuia, YTo XOPOIIO CO-
rylacyeTcs ¢ pe3yabTaTaMH BUCKO3UMETPHUUECKIX U3MEPEHNH, BBITOITHEHHBIX paHee.
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PU3NKO-XUMHYECKOE HCCJIEJOBAHHE
B3AUMOJIENUCTBUS D-(+) -BUHHOU KNCJIOTbI
C BPOMUIOM KAIMUA B BOJHBIX PACTBOPAX

3.1./I:xamues, S1.X.1llaxBepaues,
H.[I:xx.MycaeBa, A.JI. MycrajdaeBa, K.A.Uckenaeposa
baxunckuii I'ocyoapcmeennulii Ynusepcumem, e.baxy
yaxanshah@mail.ru

HccnenoBanuio KOMIUIEKCOOOPa30BaHUS OKCUKAPOOHOBBIX KHUCIIOT, B TOM YHC-
Jie BUHHOM KHCIIOTHI, C MOHAMH DPA3JIMYHBIX METAIOB (Pa3jMYHBIMU COJISIMHU) B TIO-
CIIETHHE TOIBI yASISIETCS HEAOCTaTOUHOEe BHUMaHue. Kpome Toro, HEKOTOphIe Omyo-
JIMKOBAaHHbBIE JaHHBIE MO0 KOMIUIEKCOOOpa30BaHMIO MPOTHBOPEUMBHI. Hactosmas pa-
00Ta MOCBSIICHA UCCIICAOBAHUIO B3aUMOICHCTBHS MEXKAY D-(+)-BUHHON KUCIIOTOH U
OpoMHIIOM KaaMHUs B BOIHBIX PAcTBOPAX METONAMHU TOJSIPUMETPUN, KPUOCKOIIUU H
pH-metpun. B mupokom uHTEpBasie cOCTaBa ObLIM MPUTOTOBICHBI H30MOJISIPHBIC pac-
TBOpHI (C = 1 MOJB/)T) BUHHON KHUCJIOTHI U OpoMuIa KaaMus (B CiIydae MPUMEHEHHS
MEeTO/a KPUOCKOIIMU M30MOJISUTBHBIC pacTBOPBl — M = 1 MOJIB/KT). Bbuti onpeneneHbl

.
BEIMYMHA yIJla BPAIEHUS MJIOCKOCTH MOJSPU3ALUN CBETA (DCE,D), MOHMKEHHUE TeMIIe-
patypsl 3amep3anus (AT,,, ) 1 pH H30MOJIAPHBIX PacTBOPOB yKa3aHHOH KBa3uOUHAp-

HOW cucTeMbl. [locTpoeHre COOTBETCTBYIONIMX IHAarpaMM CBOWCTBO — COCTaB JUIA
KBa3HMOMHAPHOM cucTeMbl D-(+)-BHHHAs KUCIOTa — OPOMHUI KagMHS W aHAIU3 TIOy-
YEeHHBIX JaHHBIX TPeOYyeT pacueTa OTKIOHEHUH COOTBETCTBYIOLIMX CBOMCTB OT aJfIH-
TUBHBIX 3HAYEHHUH, PACCUUTAHHBIX B IPEIIOI0KEHUH OTCYTCTBHUS B3aUMOICHCTBHS
MEXJy KOMIOHEHTAaMH, B CBA3M C YEM BO3HHKAEeT HEOOXOANMOCTb U3yUCHHS BOIHBIX
PacTBOPOB OTAEIBHBIX KOMIIOHEHTOB COOTBETCTBYIOIIMMU MeToxamu. Hamu Obuim
M3y4YeHBl BOJHBIE PACTBOPHI OpoMHua KaJMUs METOAaMH Kpruockonnu U pH-meTpum.
[lomy4ens! ypaBHEHHS XOPOIIO OMUCHIBAIONINE 3aBHCHMOCTH TIOHKEHUS TEMIIepaTy-
pbl 3amep3anus ¥ pH BOAHBIX PacTBOPOB OT KOHLEHTpauuu opomuia kaamus. Coort-
BETCTBYIOIIME YPaBHEHUS JUIS HOJHBIX PACTBOOB BHHHOW KHCJIOTBHI OBUIM TOJYYEHBI
panee. Bce 3Tu ypaBHEHHs MO3BOJSIIOT HaM BBIYUCIHMTH BEIMYMHY YIJla BpallCHHS

20
IIOCKOCTH TOJIAPU3alUK cBeTa (g ), HOHMKEHUs Teneparypsl 3amep3anus (AT,_,,)

1 pH M30MONAPHBIX (M30MONSIIBHBIX) BOJHBIX PACTBOPOB YKa3aHHBIX KOMITOHEHTOB B
LHIMPOKOM MHTEPBAJIE COCTaBa B MPEAINOI0KEHUHA OTCYTCTBHS B3AUMOJAEHCTBHS MEXKILY
HUMHU, YTO B COBOKYIHOCTH C SKCHEPUMEHTAIbHBIMU JJAHHBIMU MO3BOJIMIN HOCTPOUTh
JuarpaMMy ONTHYECKOW aKTHBHOCTH, KPUOCKOIMYECKYIO IUarpaMmy M Juarpammy
3aBHCHMOCTH KOHIIEHTpAIMK HOHOB Bojopona HY or cocraa kBasmbunapHoii cucre-

MBI D-(+)-BuHHas kuciaota — Opomun kagmus. CleayeT OTMETHTh, YTO BBIOpaHHbIE
MeTOAbl (PU3UKO-XUMHUYECKOTO aHajIu3a — MOIIpUMETpuH, kpuockonuu u pH — mert-
pUM OYEHBb XOPOILIO AOMOJHSIOT JIpyr Apyra. Ha ocHOBHMM aHaiu3a MONTYYEHHBIX
JAHHBIX MOXHO YTBEp)KJaTh, YTO B JJAHHOW CHCTEME MMEET MECTO PEakKLusl IPUCO-
enuHeHUs Mexny D-(+)-BUHHOH KuCIOTOH M OpOMHIOM KagMmHsi ¢ 00pa30oBBaHHEM
ONTUYECKH AKTUBHOM CHJIBHOM KOMIIJIEKCHOM KHCJIOTBI ¢ COOTHOLIEHHEM KOMIIOHEH-
toB 1:1. Ompenenena BenW4YWHA YyAETHHOTO BpalIeHUs 0Opa3yeMoil B HccieryeMon
CUCTEME ONTUYECK- AKTUBHON KOMIIJIEKCHON KUCIOTBI.
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OTRAF MUHIT OBYEKTLORINDO U(VI) IONUNUN
QATILASDIRILMASI UCUN YENI METODIKANIN
ISLONIB HAZIRLANMASI

F.N.Bohmonova, E.N.9lirzayeva, S.R.Haciyeva,
N.T.Somilov, E.i.Ohmadov, F.M Ciraqov
Bak: Dovlat Universiteti
fidan_chem@rambler.ru

Radioaktiv ionlarmin yol verilo bilon son qatiliq hoddinds toyini otraf miihit
obyektlorinin ekoloji monitoringinds aktual analitik masalo hesab olunur. Ona gors do
bu elementlorin ilkin qatilagdirtlmasi zorursti yaranir. Toqdim edilon isdo malein
anhidridi-stirol sopolimeri molum metodika ilo formaldehid istirakinda aminlo
modifikasiya edilorok polimer xelatomologatirici sorbent sintez edilmisdir.

U(VI) metalinin duzunun mihlulunu hazirlamaq ticlin onun kimyovi tomiz
UO,S04-3H,0 duzundan istifado edilmigdir. U(VI) ionunun mohlulda tarazliq
qatiligimi spektrofotometrik toyin etmok moqsadi ilo 2, 2°, 3, 4 — tetrahidroksi - 3" -
sulfo - 5" - xlorazobenzol mohlulundan istifads edilmisdir.

Sintez edilmis sorbentlo U(VI) ionunun sorbsiya vo desorbsiya proseslorine
miixtolif amillorin (maye fazanin pH-1, ion qiivvesi, tam sorbsiya tarazliginin
yaranmast ti¢iin lazim olan vaxt, metalin qatilig1) tesiri tadqiq edilerak qatilagdirmanin
optimal goraiti miioyyon edilmisdir. Sorbsiya tocriibolori statik soraitdo aparilmigdir.

Maye fazanin pH-nin metalin sorbsiya olunma prosesina tosiri aragdirtlmisdir.
Todgiqatin naticolori gostordi ki, uranil ionlarmin maksimal sorbsiyasi pH 4-6
araliginda bas verir.

Mohlulun ion qiivvasinin qiymati artdiqca todqiq olunan metal ionunun
sorbsiya doracesi azalir. Bu makromolekullarda olan ionogen qruplarmn vo todqiq
olunan metal ionunun ion ohatosinin artmasi noticosindo (ekranlagsma efekti)
kompleksomologolmonin  (homginin, iondoyismonin) ehtimalinin azalmasi ilo
olagoedardir. Bu ehtimalin azalmasinin konkret olaraq mshlulun ion qiivvesinin hansi
giymsatindon bagladigini miisyyon etmok iiglin tutum vo formasi eyni olan miixtolif
gablarda, optimal pH miihitindo sorbsiya tacriibalori qoyulur. Dayison komiyyat yalniz
mohlulun ion qlivvasinin giymati olur. Todgigat naticesinde molum oldu ki, mohlulun
ion qilvvesinin giymetinin 0,8-1,0—o qodor artmasi sorbsiya prosesina tosir etmir. fon
qiivvesinin giymatinin sonraki artimi sorbsiya dorocosinin todricon azalmasina sobab
olur. Sorbsiya prosesinin zamandan asililigi da todqiq edilmisdir. Alinmis noticolors
osason, malum olmusdur ki, sorbsiya tarazligi 2-3 saata yaranir.

Metal ionunun qatihg (2-10%* - 102 M intervalinda) artdigca sorbentlorin
sorbsiya tutumu (ST) artir vo metal ionunun qatiliginin 6:10° M giymatindon sonra
sorbentin sorbsiya tutumu artmir, sabitlosir. Bu makromolekullarda olan reaksiya
qabiliyyatli funksional qruplarin metal ionlart ilo tam tutulmasi ilo alagodardir.

Sorbsiya olunmus metalin sorbentden desorbsiyasi da todqiq edilmisdir. Bu
maqsadlo eyni qatilighh miixtalif mineral tursularin (HC1O4, H>SO4, HNO3, HCI) tosiri
Oyronilmisdir. Todqiqatin naticolori gostordi ki, maksimal desorbsiya 2M H>SO4
tursusunda bas verir.
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ANTIBAKTERIAL POLIiPROPILEN KOMPOZIiSiYA
MATERIALININ ALINMASI VO TODQIQi

V.M. Dostuyeva, N.§. Rasulzadd
AMEA Polimer Materiallar: Institutu, Sumagay:t s.
azeri-77@inbox.ru

Son dovrlordo polimer materiallarinin istismar miiddotinin uzadilmasi {igiin
antibakterial polimer kompozisiyalarinin hazirlanmasinda bioloji aktiv olave (BAO)
olaraq antibakterial polimer vo oliqgomerlordon istifado olunmaga basglanmisdir.
Antibakterial alavalor, o ciimlodon poilmerlor torkibindos adoton azot, kiikiird, halogen
atomlari, karboksil, hidroksil kimi qruplar saxlayan birlogmelardirlor.

Ovvalki tadqgiqatlarimizda torkibindo bioloji aktiv salisil qrupu saxlayan oli-
qomerlar, polimerlor vo onlar osasinda antibakterial kompozisiya materiallarinin
alinmasi1 haqqinda miioyyon molumatlar verilmisdir.

Toaqdim olunan is polipropilen makromonomeri (PPMM) vo malein anhidridi (MA)
osasinda bioloji aktiv polimerlar, antibakterial polipropilen kompozisiya materiali alinmasi
vo todqigine hasr olunmugdur. Maleinlosmis PPMM almaq {i¢lin malein anhidridi vo
polipropilen makromonomerinin ekvimolyar garisigimin ampulada benzoil peroksid istiraki
ila 70°C temprtaturda birgapolimerlosma reaksiyalarmin naticasinde almmusdir.

Birgopolimerlorin xarakteristik 6zliliyii 0,22 /100 ml, orimo temperaturu
169°C-dir. Metil-etil keton, aseton, dixloretanda biitiin nisbatlordo, suda vo karbon
disulfidds gismon hall olur.

Polipropilen kompozisiya materiali— torkibindo 30% polipropilen, 70% kalsit
mineral1 (CaCOs) saxlayan, 6zlii-axiciliq, temperaturu 180°C olan maddadir.

Kompozisiya materiallarinin hazirlanmasi ii¢lin salisil tursusunun PPMM ilo
MA-nin birgopolimeri qarisdirilaraq 170°C temperaturda ekstruderdon kegirilir. Daha
sonra 15 MPa tozyiq altinda presdo standart 16vho halina salinir.

Todgiqatlarin  naticosi gostotir ki, torkibinde 2.0-10.0 % antibakterial
maleinlosmis polipropilen saxlayan kompozisiya materiallarinin fiziki-mexaniki
gostoricilari ilkin polipropilena nisbaton ¢ox az doyisir vo bu doyigsmo praktiki olaraq
Olgmoalorin xatasi tortibindadir.

Sintez olunmus BAO va onlar asasinda alinan PP kompozisiya materiallarinin
antimikrob tesiri disk-diffuziya {isulu ilo Oyronilmisdir. Test kultura kimi iimumi
gobul olunmus qayda iizrs irinli-iltihabi proseslorin osas toradicilorindon olan Qram
miisbat bakteriyalarin nlimayondasi kimi Staphylo- coccus aureus (qizili
stafilokoklar), Qram manfi bakteriyalardan Esherichia coli (bagirsaq ¢oplori), pigment
omolo gotiron Qram monfi bakteriyalardan Pseudomo nas aeruginoza (goy-yasil irin
¢oplari), gobaloklorin niimayandasi kimi mayaya bonzar gébaloklardon olan Candida
albicans (kandida), spora omoalo gotiron qram misbat ¢Opvari bakteriyalarin
niimayondoasi kimi Bacillus anthracoides, kapsullu bakteriyalarin niimayandasi kimi
Klebsiella pneumoniae gotiiriilmisdiir.

Tadgiqatlarin naticesinde aydin olmusdur ki, yoxlanilan plastik materiallarin
heg birinds na vizual, no do mikroskopik goriintiilora gora doyisiklik bas vermomisdir
ki, bu da onlarin goboloklorin tesirine davamli olmasimnin gostericisi  kimi
qiymetlondirils biler.
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INOJIYYEHHE Fe,;03; JIEKTPOXUMHUYECKUM METOJOM

I''M. Ara3sapge
baxunckuii 'ocyoapcmeennviii Ynusepcumem
hesen.agazade.97@mail.ru

B o6nacTi HaKOMICHUS PHEPTUU CPEIU PA3IUYHBIX OKCHUIOB METAIIOB OKCHU]L
xenes3a (Fe;O3) umeer Oonpinme 3amacsl B IPUPOJIE, CBEPXBBICOKYIO TEOPETHUECKYIO
YICTBPHYIO €MKOCTh, O0JIAaf0T MIUPOKAM IHAMla30HOM OTPUIATEIFHBIX HAMPSHKCHUN
(-1 ~ 0 B), HU3KOM TOKCHYHOCTBIO M 3KOJIOTHUYHOCTHIO [1-2]. [ToaTOMY OKCHIBI Kene3a
BBI3BAJIN OOJIBILION MHTEPEC Y MCCIIeI0BaTeNel B 00JIaCTH COTHEYHBIX DIIEMEHTOB.

®otoanonsl Fe,O3 momydioT ¢ MOMOIIBIO PA3IHMYHBIX METOMOB, TAKHX Kak
30JIb-Te€JIb METO/Ibl, TUPOJIM3 PACIBICHUEM, XUMHYECKOE OCXKIICHHE U3 TIapoBOil (a-
3bl, pacIblJICHNE, OCAXK/ICHIE aTOMHBIX CIIOEB U AJIEKTPOOCAXKICHNE. DICKTPOXIMHYE-
CKO€ OCaKleHHe 00J1aflaeT MHOKECTBOM MPHUBIIEKATENFHBIX OCOOCHHOCTEH 1O CpaB-
HEHUIO C JPYTUMHU METOAAaMH, TAKMMHU KaK HMCIOJIb30BaHHE HETOKCHYHBIX KOMITOHEH-
TOB JKeJe3a, MPOCTas anmaparypa, BbICOKas THOKOCTh C TOUYKH 3pEHHUS] COCTaBa M 3KC-
MEPUMEHTAIBHBIX MTAPaMETPOB, a TAKXKE MPOCTOTA MACIITAOMPOBAHUS [IJIsI U3TOTOBIIC-
HUSL JIEKTPOJIOB OOJIBIION IIOMIAIH.

JlanHast paboTa TOCBSINEHA TONyYeHHUS TeMaTUTa 3JIEKTPOXHUMHUYECKUM Oca-
JKJICHUEM. [Tpu 3ToM ucnonp3oBanu BoaHbIH ekTponut 0.2 M Fe(NOs);3-9H-O.
OcaxxaeHue OCyUIECTBISUIOCH MOTEHIIMOCTATUYECKUMH U TaIbBAHOCTATUYECKUMH pe-
KXUMaM# nossipusanmy Ha Pt m Ni anextponax. /s mpoBeaeHuss SKCIEpUMEHTOB T10-
JsIpu3aluoHHbIe KpuBbie CHATHI B moteHImoctare [IVIUMSTAT Electrochemical In-
terface. Ilpu 3TOM HCHONB30BAIM 3JIEKTPOXMMHUYECKYIO TPEXDJICKTPOJHYIO SUSHKY
émrocteio 100 M. B xadecTBe pabodero 3mekTpoaa Cirykuiu Pt aiektpos ¢ miomra-
apio 0.3 cm? 1 Ni 3J1eKTpos ¢ TIoMmaabio 2 cM”. DJIEKTPOAOM CPaBHEHHS CIYKHII
XJIOpCepeOPSIHBII JEKTPO/, a BCIOMOTATEIbHBIM AJICKTPOJOM IIATHHOBASI MJIACTHUH-
Ka miomanpio 4 cm’. PexuM rajgpBaHOCTATHYECKOTO SIEKTponn3a ciemyroniee: E =
3,5 (B), I = 0.04-0.08 A, Bpems snekrponu3a 45-90 munyt. [lonyyeHHBIE TOHKHE
ruieHkn Fe Ha moBepxuoctr Ni anekTpona, ajee NOoABEPTalich OTKUTY MPU TeMIle-
patype 550-600°C B atmocdepe Bo3ayxa. B pesynprare TepMudeckoir 06paboTKu 1mo-
myuaetcst Fe,Os, 910 moKa3aHo ¢ MOMOIIBIO0 PEHTI€HO(pA30BOr0 aHAIN3A.

Jlutepartypa

[1] B.J. Lokhande, R.C. Ambare, S.R. Bharadwaj, Thermal optimization and supercapacitive
application of electrodeposited Fe203 thin films, Measurement 47 (2014) 427-432.

[2] H. Jiang, H. Niu, X. Yang, Z. Sun, F. Li, Q. Wang, F. Qu, Flexible Fe,O3 and V,0s nanofi-
bers as binder-free electrodes for high-performance all-solid-state asymmetric superca-
pacitors, Chem. Eur J. 24 (2018) 10683—-10688.
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CHHEKTPO®OTOMETPUYECKHUE XAPAKTEPUCTUKHN
PA3ZHOJIMI'AHAHbBIX KOMIIJIEKCOB XPOMA
2-'MJPOKCHU-5-UOATHOPEHOJIOM
N TNUAPO®OBHBIMU AMUHAMU
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Asepbationcanckuil ['ocyoapcmeennvuil Iledazozuueckuii Ynusepcumem, baxy
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Hacrosmas pabota mocBsmieHa CHEKTPOHOTOMETPUIECKOMY HCCIICIOBAHUIO
pasHonuranaueix  kommuiekcoB  (PJIK) xpoma ¢ 2-ruumpokcu-SuoaruodeHonom
(T'UT®) u runpodhoOHBIME aMHHAME (AM), a TAK)Ke ONpPEIeNICHHIO X (hoToMeTpHude-
CKUX XapakTepucTuk. M3 ruapodoOHBIX aMHHOB HCIONB30BaHBI o-Kucwmuauu (o-
Kucwi), m- Kucunuaun (v-Kucun). Tlpu oJHOKpaTHON SKCTpakmuu XJI0poGhopMOoM
usBiekaercs 97.8-98.2% xpoma B Buae PJIK. Bbixo KOMIUIEKCOB MakCHUMalleH MPHU
pH 3.1-4.7. MakcuManbHbIM aHAJIWTHYSCKUNA CHUTHAJI NPU KOMILIEKCOOOpa30BaHUU
HaOmomaeTcs pu 475-492 um. Mossipabie K03 (GUITUSHTHI TTOTIOMIEHUST COCTABIISIOT
(3.6-3.8)x10*. OnTuManbHBIM yci0BHEM 06pasoBanus U dKkcTpakimu PJIK sBnsercs
xonrentpamus 0.92-107 moms/n TUT® u 0.20-0.22 momns/n Am. PJIK xpoma ycToii-
YUBBI B BOJHBIX M OPTraHMYCCKUX PACTBOPHUTEISX U HE PA3llaraloTcs B TCUCHHE TPEX
CYTOK, a TOCTIe IKCTPAKIMI-00JIbIIe Mecsa. MakcuManbHas ONTHYeCKast TUIOTHOCTh
JOCTUTACTCS B TCUCHUHU 5 MUHYT. DKCTpakThl PJIK moAuuHSIIOTCS OCHOBHOMY 3aKOHY
CBETOIOTIIOMIEH!s NpU KoHIeHTpauusax 0.5-18 mkr/cm®. CrexuoMeTpuueckue Kodd-
¢bumenTrl peakuu B3auMoeicTBus xpoma ¢ [UT® u Am, ycraHaBIHBaIln METO/A-
MU CABUIa PaBHOBECUS M OTHOCUTEIBHOrO Bbixona. B cocraBe PJIK Ha oauH Moib

Mmetainta npuxonsres mo Tpu Mot [UTO u Am. Benmnunnsr K » (KOHCTaHTa paBHOBE-

cust), BbruncieHusie mo popmyne 1gK,=lgD-31g[AmH"] peakuuu paBHa misi KOM-
miekcoB [Cr(ITUTD)s](o-Kucun); u [Cr(TUTD)s](m-Kucum)s pasuber 2.59 u 2.73, a
ypaBHEHUS rpaayupoBOYHbIX TpadukoB: y = 0.013 + 0.0098 x u y = 0.015 + 0.0106x
COOTBETCTBEHHO. BEIUnCICHNE CTETEHN MOIMMEPHU3AIH KOMIUIEKCOB MIPOBOIMIH 10
ypaBHeHuto. [IpousseeHHble pacyersl nokaszaiu, uto PJIK B opranndeckoii ¢aze He
MTOJIMMEPU3YIOTCS. U HaXomsITcs B MoHOMepHOU (opme (y=0.95-1.08). [penen doto-
MeTpHuueckoro o0Hapyxenuns xpoma B Buze PJIK paccunteiBanu no ypasHenuto. [lpe-
nen obHapyxeHuss xpoma B Buae [Cr(TUT®)s] (o-Kucun)s coctaBmsier 0.012;
[Cr(TUTD)s3] (m-Kucum)s - 0.010 mkr/mia. YcraHOBIEHO, YTO OOJBIINE KOJIUYECTBA
IIEIOYHBIX, MEIOYHO3EMENBHBIX 3eMeHToB, P33, F, CI', He MemaroT onpeeieHrIo
xpoma. M30upaTensHOCTh ONpeieIeHns] XpoMa CyIECTBEHHO YBEIHYHBACTCS B TIPH-
CYTCTBUHU Mackupyromux BemecTB. Mematomee Biusane Fe (I11) ycrpansm Trormu-
kozneBoit kucmoroit, Ti(IV) — ackopOunoBoit kmcioroir, Cu(ll) - THOMOUCBUHOM,
Nb(V) — okcanat monom, a W(VI)-eunHoii kuciotoir. [Ipu ucnonszoBaruu 0,01M
pactBopa DTA ompenenernro e memaroT Ti(IV), V(IV), Nb(V), Ta(V), u Fe(Ill).
Ha ocHoBaHuM MOTYYEHHBIX TaHHBIX Pa3padOTaHBl HOBBIC M30MPATEIbHBIC U BHICOKO-
YyBCTBHUTEIBHBIE METOJUKH (POTOMETPHUECKOTO OMpPEACTICHUS] MUKPOKOJINYECTB XPO-
Ma B CTaJIX PA3TUYHBIX MapOK.
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Asagi oksidlogma doracali reniumun miixtalif aminlorlo vo fosfinlorlo kompleks
birlogmolorinin sintezi vo todqiqi haqqinda materiallarin kifayot qodor olmasi bizo
odobiyyat materiallarindan molumdur, ancaq bu birlogsmolorin aromatik aminlorlo
kompleks birlosmalori haqqinda malumatlar ¢cox azdir.

Kecid elementlorin miixtslif iizvi donor osaslarla kompleks birlogmolarinin sin-
tezi vo todqiqi kimyanin aktual masalalorindondir, ¢iinki onlar asagi temperaturlarda
parcalandiglarma gore istiyadavamli, kecirici materiallar, fotosablonlar va s.
alimmasinda bir basglangic madds kimi istsfado oluna bilorlor. Eyni zamanda bu
birlogsmolor soraitdon asili olaraq dielektrik yaxud kegirici xassoalorino malik davamli
oksid va metallik Ortiiklorin alinmasinda, bir sira lizvi sintezlords, o climladon ole-
finlorin epoksidlogmo prosesindo [1] bir katalizator kimi istifads olunurlar.

Son illar kegid elementloari ilo aparilmis islor xeyli artmis, imumiyyatlo bu ele-
mentlor haqqinda bilik soviyyasi do inkisaf etmisdir. Bu elementlorin komplekslorinin
miixtolif maddoslorlo aparilmis reaksiyalari noticosinds yeni nov birlogmolorin alinmasi
mioyyon edilmisdir [2].

Molumdur ki, heksahalogenorenat komplekslori reniumun halogeno- kom-
plekslori igorisinds az ¢ox davamlilarindandir. Bundan basqa bu birlogsmolor reniumun
miimkiin olan valent formalarindan biridir. Hansilarin ki, omolo golmosi xlorlasdirma
vo renium torkibli xammal vo materiallarin emalr prosesindo miimkiindiir.

Mosalon K;[ReClg]-1n (kaliumheksaxlororenatin) alinmasimin klassik metodla-
rindan biri 300°S temperaturda metallik reniumun KCl-lo qarigiginin xlorlasmasidir.

Tarafimizdon kaliumheksahalogenorenatin K;ReXs (X=CI-,Br) toludin-orto ilo
qarstliglt tasiri dyronilmis vo alinmus komplekslorin fiziki-kimyavi xassolori todqiq dilmisdir.

Aparilmis todqiqat iglori tocriibi gokildo asagidaki kimi hoyata kegirilmigdir.

10 mol/l 25ml qat1 xlorid tursusu miihitinds kaliumheksaxlororenatla toludinin
qarsiliglt  tosiri  noticasindo  metilfenilammoniumheksaxlororenat  ([CH3-CeHa-
NH;]:[ReClg] ) alinmigdir:

[
KQ[RCCI(,]+ CH;3-CgHs-NHj3 H—C) [CH3-C6H4-NH3]2[RGC1(,] +2KCl1
Sintez edilmis maddolordo toludinin koordinasiyasinin xarakterini miioy-
yonlogdirmok ii¢lin onlarin 1Q udma spektrlori dyronilmisdir.

Odobiyyat
1. OcmanoB H.C., KorennukoBa A.C., AGbacoBa T.A. m ap. Karanuzatop s 3pOKCHIN-
poBaHus nuKIorekcana. 1990.
2. A.A.AmunamxanoB, A.A.Opudos, C.M.Cadapmameno Kommiekcsr perns (V) ¢ 2-mep-
kanroumuzaasosnoM JKypaan Heoprad. xumuu. Tom 50. Nel. ¢1.2034-2038. 2005r.
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MN3YYEHUE COPBIIMU UOHOB Fe(1l) IIOJIMMEPHBIM
COPBEHTOM HA OCHOBAHHUU ®PAI'MEHTA CTPEITOLHHUJIA

B.I'.UcmaiibLi3zane, J.J.91w0608Ba, I'.P.Myranosa, X.I:x.Harues
FBakuncxuii F'ocyoapcmeennwiii Yuugepcumem
brilyantismayilzade123@gmail.com

ComonuMep CTHpOJIa ¢ MAaJCHHOBBIM aHTHAPUIOM OBLT MOIU(DHUIMPOBAH
CTPENTOLNAOM B MPUCYTCTBUU (POPMATBIACTHAA M MOTydeH HOBBIN IMOJUMEPHEIA cop-
oent. Uneratudumnuposan metogom MK cniekTpockonuu M TemIeparypHas yCTOWYH-
BOCTh HCCJE0BaHA METOJOM TEepMOIpPaBHUMETpUYECKOro aHamu3a. KoHmeHTpamms
nonoB Fe(Ill) B xxuaxoit (aze B cocTosiHUM paBHOBECHS oOIpeneseHa (poToMeTpHye-
CKHUM METOJOM C MCIIOJIb30BAHUEM U3BECTHOTO PearcHTa KCHJICHOJIOBOI'O OPAH)KEBOTO.
[lonmy4eHHBIM COPOSHTOM HCCIIEZIOBAaHO COPOIMOHHOE PaBHOBECHE MO OTHOIICHHUIO K
nonam Fe(IIl). M3yueno Bamsanue pH xuaxoi ¢a3sl, HOHHOH CHIIBI, HAYaJIbHON KOH-
LEHTPAIlUl WOHOB METaljla, BPEMECHH HEOOXOIMMOW MAJisi YCTAHOBJICHHUS IIOJHOTO
COpOIIMOHHOTO PaBHOBECHS Ha Ipolecc copOumu. M3ydyeHo BIUsIHAE Pa3TUIHBIX KHC-
mot (CH3COOH, HCL, HNO3, HCIO4, H2SO4) Ha mpouecc aecopOruu aacopOnpoBaH-
HbiX noHOB Fe(III).

Tabamnna
PesyabTathl ncciaegoanus copouun nonos Fe(1II)
OntumanbeHbli | Bpewmst ycraHoBiIeHUs Wonnas MaxkcumanbHasi copOu- OnTumabHbII
pH PaBHOBECHSI, MUH cuia, OHHasl eMKOCTb MT/T JIIOCHT
MOJIB/JT
5 150 0,2 375 HNOs

*3HaueHre HOHHOMI CHUJIbI, CHOCO6CTBy}0H.IeC TTOHMKCHUIO CTCIICHU COp6I.II/II/I.

Ipu xonnentpanun nonos Fe(I1l) B pactBope Menbie 10 M-B ycioBusx orn-
TUMAJIBHOM cOpOIMM M ecOpOIMH MPOMCXOAUT KOJIMYECTBEHHOE pa3/ieieHHe. JTo
MO3BOJISIET MMPUMEHSATH TOJY4YE€HHBIH COPOEHT /st AP PEKTUBHOTO KOHIEHTPHPOBAHHUS
nonoB Fe(Ill) npu ompeneneHnr ero MUKPOKOJIHYECTB B PA3IHYHBIX IPUPOIHBIX,
MIPOMBINIUICHHBIX ¥ OMOJIOTUIECKUX 00BEKTAX.
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PLATIN(I)-NIiN REYNEKE DUZU-NH4[CR(NH;3)2(CNS)4]
IL® POTENSIOMETRIK TOYINi

*9.A.9lbandov, **L.Z.9lbondova
*Azorbayan Texnologiya Universiteti, **Bak: D6vlat Uniersiteti

Platin(Il) Reyneke duzu ilo platinin qravimetrik vo titrimetrik (reynekeato-
iodatometrik) toyinine imkan veron asagidaki reaksiya tonliyi lizro suda praktiki
hallolmayan ot rongli ¢okiintli omolo gotirir:

Pt(II) +2[Cr(NH3)2(CNS)4]* = Pt{Cr(NH3)2(CNS)4]

Gostarilon tenliys oslanan reaksiya Pt(II)-nin potensiometrik toyini {giin
aragdirilmis vo noticodo platinin potensiometrik toyinino imkan veron metod
islonilmsdir.

Istifada olunan avadanl:q va reaktivlar: potensiometr IIIITB-1, galvanometr M-
122, doymus kalomel elektrodu (miiqayiso elektrodu), uzunlugu 2,5mm, eni 0,5mm
olan qizil tabgali elektrod (indikator elektrodu); doymus KCI mohlulu ilo doldurulmus
duz korpusii (miiqayise elektodunu analiz edilon mohlulla slagolondirmok {igiin);
qatiligt 3,75mqg/ml olan H,PtCls mohlulu,10%-1i SnCl,.2H,O (reduksiyaedici kimi),
Reyneke duzu mohlulu (T=0,009323q/ml),qatt HCL.

Analizin gedisi: Analiz edilon mohlulun iizerino HCl-a goére 9,5 N qatiligin
alimmast hesabr ilo gat1 xlorid tursusu vo Pt(IV)-ni Pt(I)-yo reduksiya etmok iiclin
artiglamasi ilo SnCl, alave edorok mohlul CO; ilo (Sn*"-nin oksidlosmoasinin qarsisini
almaq moqsadilo) doydurulur. Reduksiya proosesi noticosindo asgiaki tonlik {izro
qurmizi rongli heteroniivoli kompleks omalo golir:

[PtCIG]Z+ +4Sn*"+12Cl = [Ptz Sny Chz]z'

Alinmig mohlula indikator elektrodu daxil edilorok sistem duz korpiisii
vasitosilo miiqayiso elektrodu ilo olagelondirilorok sabit potensial alinana rodor
Peyneke duzu mohlulu ilo potensiometrik titrlomo aparilir:

[Pt2 Sny Cljp]* +2[Cr(NH3)2(CNS)4]*= 2Pt[Cr(NH;3)2(CNS)4]+4Sn*+12CI

Titrlomada sistemin potensial doyismoasi (AE) titrloma prosesindo ¢okon Pt*"-ya

stexiometrik ayrilan Sn*-iin  Sn*"/Sn’" redoksi ciitiiniin qatililiglart nisbatinin
miitanasib doyigmaosi ilo izah olunur.

Titrlomonin naticolori osasinda AE/Vrey.- Vrey. koordinatlarinda diferensial
titrlomo oyrisi qurularaq titrlomonin ekvivalent notesi miioyyon edilorok titrlomoya
sorf olunan titrantin (titrli Reyneke duzu mohlulunun) hacmi (Vgey) tapilir vo buna
osason platinin miqdar: hesablanir. Metod 0,938-1875 mq platini toyin etmayo imkan
verir.
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HEYDOR OLIiYEV ADINA NEFT EMALI ZAVODUNUN
SANITAR MUHAFIZO ZONALARINDA
EKOTOKSIKANTLARIN TODQIQATI

S.R.Haciyeva, Q.i.Bayramov, C.Z.Samadov, A.A.Samadova
Bak: DAvlat Universiteti
celairsamadov(@gmail.com

Torofimizdon aparilan ekokimyavi todgiqat zamani miioyyon olunmusdur ki,
neft emali sonayesi miiossisolorindon otraf miihito atilan ekotoksikantlarin torkibi,
hocmi (vo ya timumi kiitlasi) vo kimyavi xiisusiyyetlori neft hasilati sonayesindo
formalasan ekotoksikantlara nisboton ¢ox forqlidir. Neft emali sonayesindo bir-
birindon forqli olan texnoloji proseslorin aparilmasi zamani, osason do katalitik
kreking, katalitik reforming, agir neft mohsullarinin todrici kokslagsmasi istehsalatinda
CiHy, CO, H,S, SO, SO3, NOx va benzopiren ekotoksikantlar daimi olaraq atmosfer
hava miihitino atilir. Yuxarida gostorilon ekotoksikant xiisusiyyotli maddolorlo borabor
RCH, Me,Oy vo H»S natamam yanmasi, S tozlarmin atmosfer havasina yayilmasi vo
bozi hallarda yaxin mosafalordo torpaga ¢okmosido miioyyan olunmusdur. Aparilmis
ekoloji elmi tadqiqat isi miiasir sayyar qaz analizatorlar vasitesilo Heyder ©Oliyev adina
NEZ-in miixtolif istiqgamotlorde sanitar miihafize zonalarinda aparilmigdir. Homin
sonaye miossisasinin miixtalif monbolorindon buraxilan zororli maddolorin havada
qisa miiddot orzindo yayilmasi, durulagsmasi noticosindo sanitar miihafizo zonalarinda
qatiliglari, hatta bazi hallarda normadan asagi olmasi miioyyon edilmisdir. Aparilan
ekoloji monitoring elmi todqigat isinin naticalorine asason qeyd olmaq olar ki, neft
emali sonayesinin monbolorindon atmosfers buraxilan ekotoksikant maddolorin is¢i
zonasinda ekoloji normalarda vo homg¢inin sanitar normalarda havada olan qatiliglart
tobii olaraq imumi halda biosfero bir miiddotdon sonra ekoloji problemlorin
yanmasina sobob olur. Mohz buna groro do, terofimizden ekoloji monitoring elmi
todqiqat isinin fasiloli olaraq davam etdirilmosini ekoloji shomiyyatli olmasini elmi
osasli hesab etmok olar. Belo ki, alinacaq naticolora osason yuxarida gostorilon neft
sonayesi miiossisasindon ekotoksikant maddslorin faktiki olaraq tesnifatt vo onlarin
otraf miihito ekoloji tasirinin gqiymotlondirilmasi ilk torafimizdon hoyata kegirilocokdir.
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NEFT EMALI SONAYESINDO TEXNOLOJI TULLANTI
QAZLARININ TORKIBINDO HIDROGEN-SULFID QAZININ
EFFEKTIV TOMIiZLONMOSi METODUNUN iSLONILMOSI

Q.i.Bayramov, F.E.Hiiseynov, G.S.Abbaszads
Bak: Doviat Universiteti
qiyasbayramov@mail.ru

Torofimizdon aparilan arasdirilmalara gore miioyyon olunmusdur ki, neft
emali sonayesindo (NES-do) bozi texnoloji proseslor zamani istifadoesi miimkiin
olmayan qazlar qarisig1 formalasir. Homin qazlar qarisiginin ¢ox hissasini 94-96%-9
godorini miixtalif torkibli karbohidrogenlor, 4-6%-ni iso H,S, SO,, CO va s. qazlar
taskil edir. Eyni zamanda hamin qazlar qarisiginda Me,Oy, miiayyon miqdarda NHj va
digor zororli maddaler toskil edir.

Qozali vo texnoloji proseslorin doyismosi zamani vo homginin istifadosi
miimkiin olmayan qazlar qarisigimin NES-in mosal tosorriifatinda mosal qiillalorinda
yandirilaraq zararsizlosdirilmasi aparilir. Homin qazlar qarisiginda hotta az miqdarda
H,S qazinin  olmasit ilo olagodar olaraq qazlar qarigigmin  yandirilaraq
zararsizlogdirilmasi prosesi zamani HoS qazi, SO,, SOs, S, CS, zororli birlosmalora
cevrilir. Mohz buna gore do NES-ds formalasan texnoloji qaz tullantilar qarisigindan
H>S qazinin ayrilmasi, tomizlonmesi vo son morholodo ekoloji shomiyyatli
zararsizlogdirilmoasi vo ya hansisa, alinacaq birlogsmosindon istifado olunmasi {izro
miixtalif istiqgametlorde aparilan ekoloji kimyavi todqiqat islori dovriin esas aktual
movzulari kimi gqiymetlondirilir.

Torofimizdon moagsadli olaraq NES-do texnoloji proseslordo formalagan
tullant1 qazlar qarisigindan H,S qazinin dorindon tomizlonmosi ii¢lin  kimyovi
reagentlorlo asason CaCOs3, NaHCOs;, NaOH vo ucuz alinan abseorbent xiisusiyyatli
geyri-lizvi vo lizvi maddalorlo (hor bir maddo ilo ayriligda) bir ne¢o morholado
tomizlonmasi isleri iizrs tadqiqat isimiz proqramlasdiriimisdir.
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NEFT EMALI SONAYESINDO TULLANTI SULARININ
EFFEKTLI TOMIiZLONMOSi UCUN
YENI METODUN ISLONILMOSI

S.R.Haciyeva, N.T.Somilov, Q.i.Bayramov, N.M.Rakida
Bak: Dovlat Universiteti
giyasbayramov(@mail.ru

Neft hasilatinda formalasan istehsalat tullanti sularma (ITS-o) nisboton neft
emal1 sonayesindo formalasan ITS hocmino, axin siirotine, torkibindo olan zororli
maddoloro vo fiziki-kimyovi xiisusiyyotlorino goéro ¢ox miirokkob maye halinda
qarigiqdir. Belo ki, neft emali sonayesindo formalasan ITS-in ekoloji normalarinda
tomizlonmasino baxmayaraq, diinyada homin sularin bir hissosinin il orzindo yiiz
miliyonlarla kub metr hacminds su hovzalarina atilmasi naticasinde sularin florasi veo
faunast mohvedici ekoloji tosirloro ugrayir. Bu istehsalat tullantt sularinin su
hovzalorindo  durulagsmasina baxmayaraq, hidrosferdo uzun miiddatli ekoloji
problemlarin yaranmasina sabab olur.

Heydor Oliyev adina NEZ-in qurgularindan gotiiriilmiis istehsalat tullanti sulart
(ITS) niimunalorinin laboratoriya soraitinde dorindon tomizlonmasi iigiin torafimizdon
yeni koaqulyasiya metodu islonilmigdir. Homin islonmis metodla koaqulyant kimi
AL (SO4)3 -don, ekstragent kimi petroley efirindon, floqulyant kimi H>SO4 tursusundan
istifado edilmisdir. Qeyd olunan maddslorin miioyyanlosdirilmis mohlullarindan vo
xiisusi optimal soraitin hazirlanmasindan istifade olunaraq torkibindo hatta 1000-5000
mgq/l qatilifinda olan neft mohsullar1 tullantilar1 qarisiginin (NMTQ-nin) vo hamginin
asili maddolorin ITS-don 100%-0 godor tomizlonmasino nail olunmusdur. Eyni
zamanda bulaniqh, rongi tiind qara rongli ITS-in tomizlonmoasi zamani onun ronginin
tam soffaflasmasi da alinmisdir.

Torofimizdon aparilmis arasdirmalara goro miioyyonlosdirilmisdir ki, hal-
hazirda noinki, yuxarida gostorilon miiassisade eyni zamanda diinya olkslorinin neft
emal1 sonayesindo formalasan ITS-in bir ne¢o morhalodo tomizlonmasi zamani hamin
sularin  100%-0 qgodor NMTQ-don, asili maddolordon tomizlonmosi miimkiin
olmamisdir.

Torofimizdon islonmis yeni koaqulyasiya metodunun ekoloji vo iqtisadi
cohotdon ¢ox boylik shomiyyato malik olmasi elmi osaslandirilmisdir.

Cox hallarda ITS-in yeni texnoloji iisullarla tomizlonmasi toklif olunur. Lakin
bu metodlarla NES-do siiratli axinli formalasan bdyiik hacmli, ¢ox miirokkob torkibli,
xiisusiyyatli ITS-in sularmin tomizlonmosinin effektli aparilmasi miimkiin olmayir.
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HEYDOR OLIYEV ADINA NEZ-DO OLAN NEFT SLAM
TULLANTILARININ EFFEKTLI TOMIiZLONMOSI
UZRO YENI KiMY®9Vi METODUN iSLONILMOSI

S.R.Haciyeva, Q.i.Bayramov, T.M.Osmanova
Bak: Doviat Universiteti
giyasbayramov(@mail.ru

Neft sonayesindo daimi olaraq neft hasilat1 vo emal1 texnoloji proseslorinds neft
slam tullantis1 formalagir. Diinyanin biitin 06lkolorindo neft hasilati vo emali
istehsalatinda alinan vo bork istehsalat tullantis1 hesab edilon miixtalif torkibli
xuisusiyyatli neft slam tullantilar1 qarisiginin torkibindon neftin vo ya neft mohsullar
tullantilart qarisigimin (NMTQ-1n) ayrilmasina bu vaxta gqodor nail olunmamisdir. Yoni
son illordo neft sonayesindo formalasan tozo vo kohno neft slamlarin miixtolif
metodlarla tomizlonmosine baxmayaraq yiiz faizo qodor homin wullantilarin
tomizlonmasi, emali miimkiin olmamisdir. Buna goro do neft sonayesindo neft slam
tullantilart qarigiginin - dorindon tomizlonmesi {lizro uzun illordir ki, miixtolif
istigamotlords ekoloji kimyovi elmi todqiqat islorinin aparilmasi on aktual ekoloji
movzular kimi giymetlondirilir. Bu moagsadlo Heydor Oliyev adina NEZ-do ekol-
mithondislik xidmotlori QSC torofindon “Alfa-Laval” qurgularinda emal olunan neft
slamlar1 tullantilar1 qarisigindan niimunolor gotiirtilmiisdiir. Terofimizdon xiisusi
reagentlordon (koaqulyant vo ekstragentlordon) istifado olunaraq homin tullanti
niimunalorinin laboratoriya seraitinds derinden ekoloji effektli tomizlonmasi iizra elmi
todqiqat isi aparilmisdir. Almmis noticeloro osason miioyyon olunmusdur ki,
toraofimizdon iglonilmis yeni kimyoavi metodla neft emali sonayesindo formalasan vo
hotta miirokkab torkibe malik olan neft slam tullantis1 qarisiginin toqriben yiiz faize
godor NMTQ-dan ayrilmasina nail olmusdur.

Torofimizdon ilk dofs olaraq islonilmis kimyovi metodla neft slam tullantisi
qarisiginin dorindon tomizlonmasi prosesinde ucuz reagentlorden hatta an asagi (5°C-
15°C doracoyo godor) temperaturdan istifado olunmasi miioyyonlosdirilmis. Buna goéra
da torafimizdon islonilmis kimyavi metodlarin hal-hazirda diinyanin neft sonayesinda
neft slam tullantisinin tomizlonmosi, emali iizro istifado edilon texnoloji prosesloro,
metodlara, qurgulara nisboton iqtisadi vo ekoloji cohotdon dofolorlo ¢ox boyiik
iistiinliikloro malik olmasini elmi osasli hesab etmok olar.
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ONPEJEJIEHHUE MEJH B PEUHOI BOJIE
C HOBBIM PEATEHTOM

C.P.I'agixuesa, ®.C.Asmesa, ®@.M.Usbiparos
FBakuncxuii 'ocyoapcmeennwiii Yuusepcumem
farqana_chem@mail.ru

[TpupoaHsIii 00pazer; — MOBEpXHOCTHYIO BOAy (p. Buuisiin) — nipeaBapurensHoO
ounmany (UIBTPOBAHWEM Yepe3 MEIKOMOPHCTHIN cTerysaHHbIN (unbTp HloTTa mms
yIallecHHus B3BECH, WMJa W TpyHTa. AJIMKBOTHYIO 4YacThb HccieayeMoir Boasl 500 Mo,
yIapuBalOT JI0 BIAXHBIX cousiel, no0aBistror 1 mur koHI. HNOs, Heckonbko Kareib
H>SO4 (1:1) u ynapusatoT 10 Bbienenust napos SOz Conn 0XJaKAaloT, paCTBOPSIIOT
B Bozie ¢ nobamieHneM 1-2 kanens koHi. HCI npu HarpeBaHMM U KOJIMYECTBEHHO Tie-
PEHOCST B MEpHYIO KOJIOY eMKOCThI0 25 mil. [lpu Hammumm HEepacTBOPUMOIO OCa/IKa
€ro He00X0IMMO OT(MIBTPOBATh. ATMKBOTHYIO YaCTh PACTBOPA MEPEHOCAT B MEPHYIO
K0nby eMKOCTBIO 25 M, 100aBsroT 2 M 2x107° M pacTBopa pearenra R (HaTpuym 2-
(2-(4,4-mmeTHi-2,6- TMOKCOIMKIIOTeKCHIIH/ICH) THApa3suHmI) Tepedranar), 1 mm 10°
M pacTBOpa IMAHTUHMPUIMETAHA U JOBOAAT 0OBEM 0 METKH AMMUAUHO-AIIETATHEIM
OydepHbiM pacTBopoM pH=2. OnTHYecKyO IJIOTHOCTh PACTBOPA M3MEPSIOT Ha IPH-
o6ope KOK-2 mpu A= 286 HM Ha (poHE KOHTPOJIHHOTO OIBITA B KIOBETE C TOJIIIMHOM
rorutontaromero cset ciost | = 1 cm. KonmuecTsa Meau HaXoasaT MO MPeABAPUTEIHHO
MMOCTPOCHHOMY I'Pa/IyHPOBOYHOMY Ipa(uKy.

[IpaBMIIBHOCTE MPENTIOKEHHON METOAUKU TaKXKe MPOBEPSIM Ha MOJEIBHOHU
cMecH, coziepKallell Hambomee pacIpOCTpaHEHHBIE KOMIIOHEHTHI Bog B N - 10°-
KpaTHOM M30bITKe 10 oTHOuIeHKI0 Kk Cu®’" B mpupogHOM o6pasiie. PesynbTaThl npuse-
JIEHBI B TaOJIHIIE.

Taoaunna
Pe3yabTatsl poToMmeTpuueckoro onpeaenenus meau (1)
B BoJ€ (Vuposu=25 M1, n=6, P=0.95), %

Pearent Haiineno, mxr Jlo0GaBieHO, MKT Haiineno, mxr T+ S
~Vn
R+JIAM 0,38 10,5 10,88 10,88+0,03
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NEFT HASILATI SONAYESINDO TULLANTI SULARININ
EKOLOJi EFFEKTLI TOMIiZLONMOSI
METODUNUN iSLONILMOSI

S.R.Haciyeva, N.T.Somilov, Q.i.Bayramov, R.ML.Rakida
Bak: Dovlat Universiteti
giyashayramov@mail.ru

Molum oldugu kimi neft sonayesinin osaslarindan biri olan neft hasilati
sonayesindo neftin yeraltindan ¢ixarilmasi, sudan, mexaniki qarisiglarin tomizlonmosi
vo son marhalade amtea xammali kimi hazirlanmasi iizra texnoloji proseslor zamani
tobii olaraq istehsalat tullant1 sular1 (ITS) formalasir. Yeraltindan ¢ixarilan neftin
torkibindon vo xiisusiyyatindon asili olaraq homin neftin omtoo xammali kimi
hazirlanmasi zamani formalasan ITS-in do torkibi vo xiisusiyyati digor ITS-don farqli
olur.

Azorbaycanin neftgixarma sonayesinin istehsalat saholorindon torofimizdon
gotiirilmiis istehsalat tullantt sularinin (ITS) niimunalorinin koaqulyasiya iisulu ilo
tomizlonmasi iizro aparilan todqiqat zamani miioyyon olunmusdur ki, optimal soraitin
islonilmosindon (koaqulyasiyanin, holledicinin, ekstragentin, neytrallagdiricinin
istifado olunmas1 mexanizmindan) asili olaraq 100%-9 gader homin sularin neftden,
asil1 maddolordan ekoloji effektli tomizlonmaosi xiisusi koaqulyantla hayata kegirilmosi
miimkiindiir. Hal-hazirda neft hasilati sonayesindo neftli ITS-in torkibindo olan vo
uzun miiddst bir nego morhslode tam dorindon tomizlonmoesi miimkiin olmayan
hidrofob vo hidrofil neft emulsiyali homin sularin Al,(SO4); « 18H,O koaqulyantin
xilisusi hazirlanms mohlulundan vo qaynama temperaturu 45-75°C olan benzin
fraksiyasindan (petroley efirindon) istifade olunaraq tam derinden (100%-o qodor)
tomizlonmaesing, soffaflagdirilmasina nail olunmusdur. Torofimizdon islonilmis yeni
koaqulyasiya metodu ilo neft hasilat1 sonayesindo formalasan ITS-in neftdon nainki
miiosisolorin ekoloji normalarinda tomizlonmaesino, hotta sanitar normalarindan 10
dofo asag1 qatiligda tomizlonmasinag nail olmaq miimkiindiir.

Molum oldugu kimi yeraltindan ¢ixarilan bazi neftlorin torkibinde neftds
suyun, suda neftin holl olmasi, yoni “hidrofob* vo “hirofil“ emulsiyalar1 o qoder
davamli olur ki, homin neftlorin xammal omtoasi kimi hazirlanmasi zamam
formalasan ITS-in biitin mévcud olan bir neco morholods tomizloyici qurgularda
dorindon tomizlonmaesi miimkiin olmur.

Bozi hallarda yiiksok emulsiyali ITS-in torkibindo qalan neft itkisinin qarsismin
alinmasi tiglin xiisusi demulqatorlardan, texnoloji proseslordon istifado olunmasina
baxmayaraq, homin ITS-in yiiksok faizlo tomizlonmosine nail olunmur. Buna gérs homin
istehsalat sahollori iiciin “qaytarilmayan neft itkisi” normalart mévcuddur. Bu iso 6z
novbesinde su hdvzalerinin florasina, faunasina ekoloji menfi tosirlor gostorir. Bunlarla
borabar homin sularin torkibinds qalan neftin vo digor zororli maddolerin buxarlanmasi
naticasindo atmosferin, torpagin vo nohayat biosferin ekoloji ¢irklonmoasino vo ekoloji
problemlorin yaranmasina sabeb olur.

Qeyd olunan ekoloji problemlorin aradan qaldirilmasi {igiin torofimizdon
aparilan todqgigatin naticolorindon istifado olunmasinin ekoloji vo iqtisadi cohotdon
ohomiyyatli olmasini elmi asasli hesab etmak olar.
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HOBBI1 BAPUAHT ®OTOMETPHYECKOI'O
ONPEJAEJEHUA MUKPOKOJIMYECTB MOJIMBJIEHA
B NIPUPOJIHBIX BOJAX

X.A.Harues, ®.M.Usbiparos, P.A.Adony/u1aes, M.d.MamenoBa
baxunckuil I'ocyoapcmeennviil Ynusepcumem
xalil-71@mail.ru

Pa3zpaborana HOBag MeToanMKa (OTOMETPHUIECKOTO OMpPENETICHUS MHKpPO-
kosmuecTB MonmoaeHa(IV) B mpupoaHbIX BOJIaX, ¢ UCIIOJIL30BaHUEM a30COCJCHEHUS Ha
OCHOBe mmporaiona — 2,2',3,4-reTparuipokcu-3 ' -cynb(o-5'-aurpoazodenson (R) u
KaTHOHHOTO TIOBEPXHOCTHO-aKTUBHOTO BerecTBa — xjopuaa nerwmupuanaus (LIICI).
Ycranoneno, uro Mo(VI) ¢ peareHTOM 00pa3yeT OKpaIlleHHBIH KOMIUICKC B KUCIIOW
cpene npu pH 0-6,0, ¢ MakCUMalIbHBIM CBETONOIJIONIEHUEM TIpU 472 HM, a caM peareHT
B ATOM Cpeie HaXOIUTCS B MOJIEKyJIsipHON (opme n norsomaet npu 405 aM. pHom=1,8-
2,0. B mpucytcTBUU XJopuaa NETHIMUPUIMHHUS 00pa3yeTcs Pa3sHOJIMTaHIHBIA KOM-
mwieke Mo(VI)-R-UIICI, npu 3ToM HabmromaetTcss 6aTOXPOMHBIM CIBUT IO CPAaBHEHUIO
CO CIIEKTPOM OMHAPHOTO KOMIUICKCA M MAaKCHMAaJbHBIH BBIXOJ CIABHTACTCS B KHCIYIO
cpemy. MakcumanbHOE MOTJIOIIeHUe pasHoiurangHoro komiuiekca Mo(VI)-R-LITICI
HaOmoaeTcs pu 513 HM 1 onTuMaibHBINH pH KoMIuTekcooOpa3oBanus paseH 1,0-1,5.

W3ydyeno BIHUsSHWE KOHIEHTPALMU PEATHPYIOMIMX BEIIECTB, TEMIEPATYPHI H
BpeMEHH Ha 00pa30BaHKE OWHAPHOTO M Pa3HOJIUTaHIHOI'O KOMIUIEKCOB. BbIX0o/ KOM-
nnekca Mo(VI)-R mMakcumanen npu konnentpanun 1,410 M pearenta, a Mo(VI)-R-
IIIICI - 8,0-10° M pearenta u 2,0-10* M LITICI cootBercTBeHHO. O6a KOMIIIEKCA MO-
miboaena(VI) oOpasyroTcs cpasdy mocie CMENIMBaHUS PacTBOPOB KOMIIOHEHTOB U
yCTOIUMBEI B TedeHue Goiee cyTok u npu Harpesanuu 10 80°C. CoOTHOIIEHHE KOM-
MIOHCHTOB B KOMITJICKCaX YCTAHOBJICHBI METOJAMH OTHOCHTEIHHOTO BhIxoaa Crapuka-
bapbanens, caura paBHOBECHSI U M30MOJIIPHBIX cepuil. Bece MeToapl mokaszanu, 4Tto
COOTHOIIIEHNSI KOMIIOHEHTOB B OMHAapHOM KoMmIuiekce — 1:1, a B pa3HOJHMTaHIHOM
koMmriekce — 1:2:2. Metojom AcTaxoBa OIPEACIICHO YUCIO MPOTOHOB, BBITECHSIO-
IIUXCS TPU KOMILIEKCOOOPa30BaHWHU, W TOATBEPXKACHO YKa3aHHOE COOTHOIICHHE
KOMITOHEHTOB B KomIuiekcax. [lo MeTomy mepecedeHust KpUBBIX OMpPEAETICHBI CTEXHO-
METpUsi M KOHCTaHTa YycroiWumBocTH KoMmiwiekca Mo(VI)-R w HaligeHo, dro
1gf=8,67+0,14. YuureiBas MOJIIPHOE COOTHOIIEHHE KOMIIOHEHTOB B COCTaBe Pa3HO-
JUTAHIHOTO KOMIUIEKCA, BBIYMCICHO €r0 KOHCTAHTa YCTOWYHMBOCTH U yCTAHOBIEHO,
YTO B NPUCYTCTBUHU XJOPHAA LETUINHPUAMHUS 3HAYUTEIHHO TOBBIIMIACTCS YCTOMU-
9UBOCTH KomIuiekca: 1gf=20,07+0,21.

YcraHoBIE€HO, YTO ¢ 00pa3oBaHMEM Pa3HOJIMTAHTHOTO KOMIUIEKCA ITOBBIMIACTCS
MOJIPHBII KOA(D(HUIMEHT CBETOIOTIIOIEHHUSI M TTOHIKASTCS HIKHUM ITpejieNl 0OHapyxKe-
Husl. Morsipabie kodddurmeHTs! cBetornornionenns kommmiekcoB Mo(VI)-R u Mo(VI)-R-
LIIICI 1ip#t Agmr COOTBETCTBEHHO PaBHHI (8,00+0,19)-10* 1 (9,50+0,11)-10. T'pagympoBou-
HbII Tpaduk JmHeeH B auanasoHe koHueHTpaiun Mo(VI) 0,096-3,84 Mkr/mit ajst KoM-
mwiekca Mo(VI)-R u 0,077-4,99 mxr/mn mwis xomruiekca Mo(VI)-R-LIICIL. ITo meromy
HaVMEHBIINX KBAIPATOB PACCUUTAHBI YPABHEHHUS I'PaTyHPOBOYHBIX TPAUKOB:

A =(0,833 £0,011)-c+ (2,44 £0,21)-10°; Mo(VI)-R
A =(0,990 + 0,010)-Cc - (1,90 = 0,19)-10*;  Mo(VI)-R-IIIICI
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W3ydenne BiusiHEE MOCTOPOHHUX MOHOB Ha ompenenenune monudaena(VI) mo-
Ka3aJio, YTO B MPUCYTCTBUH XJOPHUAA HETHIMHPUIAWHUS 3HAYUTEIHHO IOBBIIIACTCS
n3buparenbHOCTh peakmuu. Onpenenenuio Monubaena(VI) B Buae pasHOIUTaHIHOTO
KoMILIekca He MemaroT Oosiee 6000-kpaTHBIE KOJWUYECTBAa IICIOYHBIX, IIEITOYHO3E-
MEJIbHBIX U pefiko3eMenbHbIX MeTauioB; 2000-kparabie konmuuectBa Mg(Il), Zn(ID),
Cd(I), Mn(II), Co(II), Ni(Il), Pb(Il); Cr(1ll), Th(IV), 1000-xpaTHBIC KOIHYECTBA
Cu(II), AI(IIT), Ga(III), In(I1T) u 400-kpatusie kKomuuectBa Fe(IIT) Bi(Ill) u W(VI).
Pa3paboTtannas MeToHuKa PUMEHEHA JIUISI ONIPENCICHUS MUKPOKOJINIECTBA MO0 1e-
Ha B IUTHEBOH M TEXHUIECKHUX BOJAX.
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2,2',3,4-TETRAHIDROKSI-3'-SULFO-5'-XLORAZOBENZOLUN
SOTHI-AKTiIV MADDOLOR iSTIRAKINDA AI(III), Ga(III) VO In(III)
IONLARI iLO KOMPLEKSOMOLOGOTIRMOSININ TODQIiQi

X.C.Nagiyev, F.M.Ciraqov, S.Z.Almammoadova,
G.R.Mugalova, M.F.Mommaodova
Bak: Doviat Unversiteti
xalil-71@mail.ru

Piroqgallol osasli azobirlosmo - 2,2',3,4-tetrahidroksi-3 -sulfo-5"-xlorazoben-
zolun (R) AI(Ill), Ga(lll) ve In(Ill) ionlart ilo kompleks omoalo gotirmasi
spektrofotometrik metodla todqiq edilmis vo kompleks omolo golmoye soth-aktiv
maddolor (SAM) — setilpiridin bromid (SPBr), setilpiridin xlorid (SPCI), setiltri-
metilammonium bromid (STMABr) vo triton X-114-in (Triton X-114) tosiri
Oyronilmisdir. Miloyyon edimisdir ki, pH=0-7,0 tursuluglu miihitdo reaktiv AI(ILI),
Ga(IIl) vo In(III) ionlar1 ilo qarsiliglt tosirde olaraq maksimum isiq udmasi miivafiq
olaraq 460, 484 vo 452 nm dalga uzunluguna tosadiif edon intensiv rongli kompleks
birlogsmolor omolo gotirir. AI(III)-R kompleksinin maksimum ¢iximi1 pH=4,5-5,0
tursuluglu mithitdo miisahido olundugu halda, Ga(IlI)-R va In(Ill)-R komplekslorinin
maksimum ¢iximi pH=4,0-4,3 miihitino tesadiif edir. Hor ii¢ kompleksin torkibindo
Me:R komponentlori nisbotinin 1:2 oldugu izomolyar seriyalar, tarazligin stirlismosi
vo Starik-Barbanelin nisbi ¢ixim meodlari ilo toyin edilmisdir. Al(IIT)-R, Ga(III)-R vo
In(III)-R komplekslorinin Aop dalga uzunlugunda molyar udma omsallar1 miivafiq
olaraq (2,50+0,09)-10%, (2,25+0,10)-10* va (1,50+0,03)-10*o borabordir.

Sothi-aktiv maddalorin eyniliqgandli komplekslorin mohlullarina olavo edilmasi
ilo  Al(II1)-R-STMABr, Ga(Ill)-R-SPBr, Ga(III)-R-SPC1, Ga(IlI)-R-STMABr vo
In(III)-R-Triton X-114 miixtslifliqgandli komplekslori omolo golir. Miixtolifliqgandli
komplekslorin omolo golmoasi udma spektrlorindo bir gayda olaraq batoxrom
siirismolor vo hiperxrom effektlo miisaiyot olunur. Al(II)-R-STMABr, Ga(Ill)-R-
SPBr, Ga(III)-R-SPCI, Ga(IIT)-R-STMABT vo In(IIT)-R-Triton X-114 miixtalifligandli
komplekslorinin maksimum igiq udmasi miivafiq olaraq 476, 520, 518, 513 vo 503 nm
dalga uzunlugunda miisahido olunur. Kompleks omolo golmoyo miihitin tursulugunun
tosirinin dyronilmasi eyniligandli komplesklor kimi miixtslifligandli komplekslorin do
yalmz turs miihitde (pH=0-7,0) omolo goldiyini gostermisdir. Ga(IIll)-R-SPBr vo
Ga(IlT)-R-STMABr miixtolifligandl1 komplekslorinin maksimum ¢ixim1 pH=3,5-4,0,
AI(III)-R-STMABr, Ga(Ill)-R-SPCI vo In(Ill)-R-Triton X-114 komplekslorinin
maksimum ¢iximi1 iso uygun olaraq pH=4,5-5,0, pH=3,0-3,5 vo pH=4,0-4,3 miihitino
tosadiif edir. Miixtalifligandli komplekslorin optimal omolo golmo soraiti miioyyon
edilmis, kompleks amolo golomo reaktiv vo sothi-aktiv maddslorin qatiliginin, vaxt vo
temperaturun tasiri dyronilmisdir. Todqiq edilmis biitiin miixtelifligandl1 komplekslor
komponentlori mohlullar1 qarisdirildiqda derhal omolo golir vo mohlulda bir giin
orzinda vo 70°C temperatura qodor qizdirildigda optiki sixliglarinin giymotini sabit
saxlayir.

AI(IIT)-R-STMABr, Ga(Ill)-R-SPBr, Ga(Ill)-R-SPC1 vo Ga(Ill)-R-STMABr
miixtolifligandli komplekslorinin torkibindo Me:R:SAM komponentlor nisbatinin
1:2:2, In(IIT)-R-Triton X-114 kompleksinin torkibinds iso 1:2:1 kimi oldugu miioyyon
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edilmisdir. axtaxov metodu ilo kompleks omolo golmo zamani ayrilan protonlarin say1
toyin edilmis vo komplekslorin torkibindoki komponentlor nisbstine dair diger
metodlarla alinmis naticalor tesdiq edilmisdir. Komplekslorin davamliliq sabitlorinin
spektrofotometrik  toyini  miixtolifligandi  komplekslorin  uygun eyniligandli
komplekslora nazaoron daha yiiksok davamliliga malik oldugunu gostormisdir. Al(III)-
R-STMABTr, Ga(III)-R-SPBr, Ga(Ill)-R-SPCI, Ga(III)-R-STMABTr vo In(III)-R-Triton
X-114 miixtolifligandli  komplekslorinin  molyar udma omsallari Aoy dalga
uzunlugunda miivafiq olaraq (3,00+0,11)-10%, (2,80+0,07)-10%, (2,57+0,04)-10%,
(2,40£0,09)-10* vo (1,65+0,08)-10*-0 borabordir.

AI(IIT), Ga(IIT) vo In(IIT)-un todqiq edilmis miixtolifligandli komplekslor gok-
lindo fotometrik toyini metodikalari iglonib hazirlabmigdir. Bunun {igiin dorocali
grafiklor qurulmus, Ber qanununa tabe olan qatiliq intervallart miioyyon edilmis vo
toyinata konar ionlarin tosiri dyronilmisdir.
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DOMIR(II) 1,10-FENANTROLIN iSTIRAKINDA
3-((2-HIDROKSIFENIL)DIAZENIiL)PENTADiION-2,4-LO
KOMPLEKS OMOLO GOTIiRMOSININ
SPEKTROFOTOMETRIK TODQIQi

A.Y.Abiyeva
Sumgay:t Doviat Unversiteti
arzu.abiyeva.82@inbox.ru

Domirin(IIT) asetilaseton osasinda sintez edilmis azobirlosmo - 3-((2-hid-
roksifenil)diazenil)pentadion-2,4 (R) ve hidrofob amin — 1,10fenantrolinla (Fen)
kompleks omolo gotirmosi spektrofotometrik metodla todqiq edimis vo miirokkeb
torkibli tobii obyektlordo onun mikromiqdarinin toyini {i¢iin yeni fotometrik metodika
islonib hazirlanmisdir. Domir reaktivlo turs mihitdo (pH 1,0-7,0) qarsiliglt tosirdo
olaraq maksimum is1q udmas: A=434 nm dalga uzunluguna tosadiif edon, torkibindoki
komponenlor nisbati 1:2 olan intensiv rongli eyniligandli kompleks birlosmo omolo
gotirir. Kompleksin maksimum ¢iximi pH 4,5-5,0 tursuluglu asetat-ammonyak buferi
mihitindo miisahids olunur. 1,10-fenantrolinin Fe(IIT)-R mohluluna slave edilmaosi ilo
daha yiiksok intensiv rongo malik Fe(III)-R-Fen miixtalifligandli kompleksi amolo
golir. Bu da udma spektrindo optiki sixligin koskin artmasi vo batoxrom siiriisma ilo
miigaiyot olunur. Maksimum isiq udmasi A=506 nm dalga uzunluguna tosadiif edon
miixtolifligandli kompleksin maksimum ¢iximi da pH 4,5-5,0 tursuluglu miihitdo
miigahido olunur.

Eyni vo miixtolifligandli kompleksin optimal omolo golmo soraitini miioyyan
etmok iiclin kompleks amolo golmoya reaktiv vo 1,0-fenantrolinin qatiliginin, vaxt vo
temperaturun tosiri Oyronilmigdir. Komplekslorin torkibindoki komponentlor nisboti
izomolyar seriyalar, Starik-Barbanelin nisbi ¢ixim vo tarazligin siiriismosi metodlart
ilo  toyin edilmisdir. Fe(Ill)-R-Fen miixtolifligandli  kompleksin  torkibindo
komponentlor nisbotinin 1:2:1 kimi oldugu miioyyon edilmisdir. Kompleks
birlosmoalorin davamliliq sabiti spektrofotometrik metodla toyin edilmis, osas
spektrofotometrik xarakteristikalar1 hesablanmigdir. Fe(Il)-R  va Fe(Ill)-R-Fen
komplekslorinin molyar udma omsali Aoy dalga uzunlugunda miivafiq olaraq
(3,10+0,01)-10% va (11,60:£0,02)-10°-5 borabardir.

Domirin(IIl) eyni- vo miixtalifligandli komplekslor soklindo toyini tiglin dorocali
grafikloer qurulmus, onun Ber qanununa tabe olan qatiliq intervallar1 miioyyon edilmis,
qurulmus doracali grafiklorin tabe oldugu tonliklor oan kisik kvadratlar metodundan
istifado edilmokls tortib edilmisdir. Tayinata kenar ion ve pardslayici maddalerin tasiri
Oyronilmis vo 1,10-fenantrolin istirakinda miixtalifliqgandli kompleksin amalo golmosi
hesabina segiciliyin koskin artdigr miioyyon edilmisdir. Todqiqatin noticolorine osason
ciyalok, ag gilas vo vulkanik dag suxurlarinda domirin(Ill) mikromiqdarinin birbasa
fotometrik toyini {i¢iin yeni metodika islonib hazirlanmisdir.
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MOJYYEHUE CYXOI'O DKCTPAKTA
M3 CHEJBIX INIOJ0B BY3UHHU YEPHON
(SAMBUCUS NIGRA)

H.[x.I'enoBann, JI.A. Tapramanze, T.I'.Ilunnanse,
N.0.I'Besntecuann, X./ k. HukapumBuiiu
I'pysunckuti Texnuueckuu Ynueepcumem

Ceromuss B CTpaHe CTPEMHTENBHO pa3BUBAETCS HOBOE HAalpaBliCHHE
¢dapmakonorun - «PapMakoNoTHus 3I0pOBOTO 4YejoBeka». Ero memp - co3maBaTh
JIEKapcTBa JUIA 3/I0POBBIX JIFOJIEH, KOTOpble HE OyayT JIe4uTh, a OyayT HMeTbh
neueOHplt 3 dext. duroTepanus, Hapsany ¢ NPO(UIAKTUKONW 3a00JeBaHU, Takxke
YBEIMUMBAET CIIOCOOHOCTH 3/I0pPOBOT'0 OpraHMW3Ma K aJianTalyy.

durornpenapaTsl  007aMAIOT  CIEAYIOIIUME TPEHUMYIIECTBAMHU: XapaKTepH-
3yIOTCS HHU3KOW TOKCHYHOCTBIO, OOJIQ[AIOT: IIMPOKHM CIIEKTPOM JIe4eOHOTO
BO3/ICHCTBHSA, KOMIUICKCHBIM  OpPraHOCTpaTerHueckuM  jieiictBueM, 3ddexkrom
rapMOHMYHON DEryJIAlud Ha BCE OpPraHbl M CHCTEMBl OpraHm3ma; MUHHMabHOE
KOJIMYEeCTBO MOOOYHBIX J(p(dexToB. B 0TIMYHME OT CHHTETHYECKHUX IPErNapaTos,
¢uTonpenaparsl OTIMYAOTCS OTHOCHTEIBHO HEBBICOKOI CKOPOCTHIO.

ChIppe PaCTHTENHEHOTO TPOWCXOXKACHUS - OYeHb [EHHBI W He3aMEHHMBIN
MIPOAYKT JJIST OT€YECTBEHHON MPOMBIIIUIEHHOCTH. MBI yBEpEHBI, UTO CO3/JaHHOE HaMU
JeyeOHO-IPOPHIAKTUYECKOE CPEJICTBO B OyaylieM OyneT HMETh OSKCIIOPTHBIH
MTOTEHIIHA.

by3una uépnas B I'py3un pacnpocTpaHeHa MOBCIOJY, TEHEBBIHOCINBOE pacTe-
HUe, pa3MHOKaeTcst ceMeHaMHu. JIJisl JIedeHHs NCIOb3yI0TCs LIBETOK, IJI0JIbI, KOpa.

B HaponHo#l MeguimHe BapeHbe U3 SAroji by3uHbl YepHO#l ¢ YaeM OuMIIaeT *kKe-
JYIIOK, TOJIOKUTENIBLHO BIUSET HA TOYKHM M MOUYEBBIIEICHUE, HACTOUKY HPHUMEHSIOT
npu cuibHOM ToHOce. [Ipemnaparel By3uHbI 4Y€pHOI NPUMEHSIOT KaK CPEACTBO OT 00-
JIe3HEeH OpraHoB AbIXaHUS.

Ms1 cobupanu ceipee B ['py3un, AMOponaypckom u ['opuiickom paiione. Oto-
OpaHHOE PACTHTENBHOE CHIPHE JIOBEIH JI0 CTAaHAaPTHOTO COCTOSHHS.

Cyxue 9KCTpaKTHI MTOTydaroT pa30aBIeHHeM SKCTpaKTa U (1P HEOOXOIMMOCTH)
CYIIKOM 3arycTeBlIeTO 3KCTpakTa. Hambonee cyxme SKCTPAaKThl UCTHONB3YIOTCS TPH
MIPUTOTOBJIEHUH PA3IMIHBIX JIEKapCTBEHHBIX ()OPM N KOMOMHHUPOBAHHBIX IIPETIapaToB.

OKCTpakIs MPOU3BOIMIACH CIEAYIOIINMH METOaMU:

1. [loctenennas (apobHas) Mareparus, NepuoIUUIEeCKOe BCTPAXUBAHUE U IEp-
KOJISIIIHS,

2. Ilepuoandeckass oOpaTHast SKCTPAKIHSI B OKCTPAKTOPE - MOTydYeHHE KOHICH-
TPUPOBAHHOTO HKCTPAKTA;

3. LupkynsuMoHHas KCTpakuusa ¢ moMoulbio anmapata Cokcnera Juist ynasie-
HUS JIETKOJICTYYHNX BEIICCTB;

4. ObpaTHas, HepepbIBHAS SKCTPAKITUS;

MBI IPUTOTOBMIIM CyXHe€ SKCTPAKTHI B CIEAyIOmeM cooTHomenuu: 1: 0,2, 9to
O3HaYaeT, 4To 1 "acTb coIpbs Oepercs Ha 0,2 4aCTH T'yCTOTO IKCTPAKTA.

MeTob!l OUUCTKH I'YCThIX 3KCTPAKTOB;

1. 3Bneuenue skcTpakta nmpu temrnepatype He Boime 10 ° C.
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2. TepM0o0OpaboTKa (KUTISTYCHHE)

3. OuMCTUIN CIUPTOM

4. 3aMEeHHIIN PaCTBOPHUTEIND (CITUPT HA BOLY).

ITomy4ennsle ocasky OTUIBTPOBAIH OT OAJUIACTHBIX BEIIECTB.

Cyxue 3KCTpaKThl ObLIN TAKXKE MOIYUCHBI IyTEM OTXKHMMAa CBEKHUX CIIENBIX I1JI0-
J0B By3unsl uepHoii [lyTeM 3arycTeHus U BBICBIXaHUSI.

Cyxue 5KCTpaKThl - 3TO KOHLIEHTPHPOBAHHBIE SKCTPAKThI U3 JIEKAPCTBEHHOIO
pacTuTensHOro chipbs. [IpenctaBiser co0oi ChITydyl0 Maccy ¢ BIQXKHOCTBIO He 00-
nee 5%.

Ilomy4yeHHble HAMU CyXH€ IKCTPAKThl OTJIMYAIOTCS BBICOKOW T'MI'POCKOIMMYHO-
CTbI0, HA BJIQ)KHOM BO3JlyXE€ OHM TEPSIOT PBIXJIOCTh. DKCTPAKTHI OTINYAIOTCSA HEOorpa-
HUYEHHBIM BEPXHUM IPEIETIOM aKTHBHBIX BEIECTB, ITOITOMY HE TpeOyIoT mobaBie-
HsI HATIOJIHUTETEH.

Haubonee cyxume 5KCTpaKThl WCHONB3YIOTCS MPH MPHUTOTOBICHUH PA3IHIHBIX
JIEKapCTBEHHBIX (DOPM M KOMOMHHPOBAHHBIX ITPETIapaTOB.
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DEVELOPMENT OF ANALYTICAL CONTROL METHODS
FOR METHYLDIETHANOLAMINE ACTIVATED BY PIPERAZINE
USED IN THE PRODUCTION OF NITROGEN AMMONIA IN RUSTAVI

N.Merebashvili, M.Tsintsadze, V.Macharashvili
Georgian Technical University

Natural gas in the production of ammonia will undergo a technological stage of
sulfur purification, primary and secondary reforming, it is converted to CO at the stage
of medium-temperature and low-temperature conversion, where it is converted to car-
bon dioxide on the surface of the corresponding catalyst with water vapor and hydro-
gen is released:

KAT
CO + H,O —* CO,+ H»

After passing the above technological stages, the converted gas must be cleaned
from carbon dioxide, because the iron catalyst used for ammonia synthesis is very sen-
sitive to oxygen compounds.Methyldiethanolamine, activated by piperazine, provides
purification of converted gas from carbon dioxide, used instead of the previously mo-
noethanolamine. Methyldiethanolamine, which is activated by piperazine, is produced
by the company: "DOW" under the name "UCARSOL NH SOLVENT -
608".Cleaning of converted gas with methyldethanolamine based on the following
reactions:
2CH;3N(C,H4OH),+H,O0+CO,—* [CH3NH(C,H4OH),].COs
[CH3NH(C,H4+0OH),],COs+H,0+CO,—* 2CH3NH(C,H4sOH),HCO3

The content of piperazine in the activated absorber introduced by the company
was not known, as in the method of its analysis.The method of chemical analysis pro-
vided by the company included the determination of total amines in the solution both
in the raw material and in the technological process by the titration method. This
method can be used to at the same time to determine methyldethanol-amine and piper-
azine in solution.And if the activator (piperazine) in the solution is not in the proper
concentration, the clearing node from the converted gas CO, works unsatisfactorily,
which is reflected in the increased "discharge" of CO, beyond the cleaning stage. It
has been researched and studied by us, Methyldiethanolamine + Piperazine Methods
for Individual Determination of Components in a Mixture and the concentration and
ratio of methyldethanolamine and piperazine in the active absorber used in the raw
material and technological process have also been established.

CH:-CH; CH;- CHz
N /

HN NH +HCI —~ HN NH « HCI
\ /
CH;- CH; CHz- CH;

And the reporting formula looks like this:

5,102 -N-V-K
w-d
The amount of 0.5 N HCI consumed per V-bit, cm ?

Completely amines %= w here
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K- 0.5 N HCI solution correction coefficient

d- specific gravity of the analyte, g / cm®

W- Number of solution taken for analysis, cm?

Normalization of N-HCI solution

9,102- Total amount of total amines in the analysis solution,

Which corresponds to a 1 cm * 0.5 N HCl solution

This titration loading with an indicator of bromophenol blue, the color change from
purple to yellow in the pH = 3.0- 4.6 range.

In order to divide the common amines into piperazine and methyldie-tanolamine, titra-
tion was divided into two stages.In the first stage, titration was performed loading
withan indicator bromothyl blue (color changes range pH = 6.0-7.6).The color changes
from blue to yellow.And on the second stage the titration continued in the same ana-
lytical aliquot with the indicator Bromphenol blue in combination,color change from
purple to yellow. The concentrations of the components are calculated by the corre-
sponding formulas:

(V2-V1)-N -K - 86,14 - 100
Piperazine % =
V-D-1000

(2Vi-V2)'N -K - 119,16 - 100
Methyldiethanolamine % =
V -D-1000

Where: V is the volume of solution taken for analysis, cm3
The total volume of 1 N HCl spent on V2-titration, cm3
V1 - the total volume of 1 N HCI spent on the first break, cm3
Normalization of N-HCI solution
K-HCI solution correction coefficient
d- Specific gravity of the solution taken for analysis, g / cm3
86,14-Piperazine count corresponding to 1 cm3, 1 N HCl ¢
119,16- Methyldiethanolamine content corresponding to 1 ecm3 1 N HCI, c.

With the method we have established, it has become possible to control the concentra-
tions of methyldethanolamine and piperazine in the absorber during the purification of
converted gas from carbon dioxide. And in case of violation of their ratio, we should
restore it in time.
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CHEKTPO®OTOMETPUUYECKHUI METO/]I U3YUEHU S
KOMIIJIEKCOOBPA30BAHUSA MEJIU(II) C N,N-BUC-(3-
OEHUNJIAZONNEHTAINUOH-2,4) 9TUWJIEHANUMHWHOM
B TIPUCYTCTBUH 4-AMUHOAHTUIINPUHA

1d.A. AnneBa, *®.C.Annesa, '10.E.JIOcugos, 2®.M.Ubiparos
Y ranoacuncruii Focyoapcmeennwiii Ynusepcumem
?Bbaxunckuii F'ocyoapcmeennuiii Yuueepcumem

W3 nureparypbl u3BeCTHO, 9TO MA((HOBBIC TPOU3BOIHEIC -TUKETOHOB UMEIOT
MPAKTHYECKYI0 3HAYUMOCTh. DTH PEAreHThl UCHONb3YIOTCA KaK aHATHUTUYECKUE pea-
TCHTBI Ui (OTOMETPUYECKOTO OIPEISIICHUS METaUIOB. YCTaHOBJICHO, YTO KOM-
TUICKCHBIC COSAMHEHHUSI METAJUIOB C YKa3aHHBIMH pPeareHTaMH HCIONB3YIOTCS KakK Ka-
TaM3aToPbl, 00J1a1aI0T AHTUMHUKPOOHBIMU 1 TEPOUITUIHBIMA CBOWCTBAMH.

[Mosromy w3yueHue komruiekcooopazoBanus wMeau(ll) ¢ N,N-6uc-(3-de-
HWJIA30MEHTaANoH-2,4) stuneHauuMuHoM(R) B mpucyTcTBH 4-aMHHOaHTHIMPHHA
MIPENICTABIACTCS aKTyaIbHBIM.

Pearent cuHTE3MpOBaH MO U3BECTHOW MeTomuke. CTpOCHHUE CHHTE3UPOBAHHOTO
COCAMHEHHS  W3yYald  METOAOM  PEHTTCHOCTPYKTypHOro  aHamm3a.  Criek-
Tpo(hOTOMETPHUECKUM METOJIOM HM3Y4YeHO KoMiuiekcooOpaszoBanue meau(ll) ¢ R B mpu-
CYTCTBHU 4-aMUHOAHTHITUPUHA. Y CTAHOBJICHO, YTO ONTHMAIILHBIC YCIOBUS 0Opa3oBa-
HUSI OMHAPHOTO KOMIUTeKca HabmoaaroTes pH pHomr-4, Amax=443 M. B ipucyrcTBun 4-
AMHHOAQHTUIMPHUHA 00pa3yeTcsl CMEIIaHHOIUTaHIHBIN KoMIUTeke, pH kommiekcooOpa-
30BaHUS KOTOPOTO CIIBUTAeTCs B KUCITY0 005acTh pHom-3 1 B CIIEKTpe 10 CpaBHEHUIO C
OWHApHBIM KOMITJIEKCOM HAOIIOaeTcst 0ATOXPOMHBIN CHIBUT Amax=458 HM. W3yueHs
KOHIICHTPAIMH PEarnpyIoNMX KOMIOHEHTOB. PaznuyHbIME (PU3UKO-XUMUYCCKUMU Me-
TOJAMH OTIPEIICIICHBl COOTHOIICHUS PEarupyrOIuX KOMITOHEHTOB, KOTOPBIC paBHBI
Cu:R=1:1, Cu:R:4-amunoantunupua=1:1:1, MOJIApHBIA KOA(PPHUIUEHT TTOTITOMICHUI
€=4620. IToguuHsiemocTh 3akoHy bepa coOmromaercs npu KoHieHTpanuu ot 2.0 mo 24
MKT/MIT.

W3ydeno BiusHUE MOCTOPOHHUX MOHOB M MAaCKHPYIOIIUX BEIIECTB Ha OIpere-
JICHHE MEIU. YCTaHOBJICHO, YTO B PA3HOJIMTAHIHBIX CHCTEMaxX H30MPaTEeIbHOCTH pe-
aKIIUHU TOBBITIIaeTCs. Pa3zpaboTaHHBIC METOAMKI MOYKHO MPUMEHSITD JIJISI OTIPEICTICHUS
M€ B CIIOKHBIX O0BEKTaXx.
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PASHOJIMT'AHAHBIE KOMIIVIEKCBI KEJIE3A(I1I)
C ABOCOEJUMHEHUSIMHA HA OCHOBE ALIETUJIAIIETOHA
U TI'NAPO®OBHBIX AMUHOB

A.JO.Ab6ueBa, X.JI.Harues, Y.A.I'osuisipau, A.K.babaes
baxunckuil I'ocyoapcmeennviil Ynusepcumem
xalil-71@mail.ru

CnekTpo(hOoTOMETPHYECKIM METO/IOM HCCIIE/IOBAHO KOMIUIEKCOOOpa3oBaHUe Ke-
ne3a (I1I) ¢ a3ocoeqHCHUSAME HA OCHOBE arleTiiareToHa — 3-(3 -ruapokcu-4 ' -kapOoKCH-
(ermnazo)nenta-guona-2,4 (Ri), 3-((4-meroxcudenmn)mmazenmn)-4-(((4-oxco-3-hermn-
JIMa3eHII )[ICHTaH-2-WINCH ) aMHHOITH )UMHUHOTICHTaHOHA-2  (R2) m 3-((2-rumpoxcude-
HUJT)Ana3eHw)nenTanona-2,4 (Rs) B mpucyrerBun ruapodooHsx amuHoB — 1,10-¢penan-
tponuHa (Den), o,o-aunmupuania (Jun) n quantunupunmerana (JJAM). YcraHoieHo,
yto B kucioi cpexe pu pH 0-7,0 vonsl sxene3a(Ill) o0pa3yroT okpalieHHbIe KOMITICKCHI
¢ pearentamu R;-Rs. B mpucyrctBum ruppodoOHBIX aMHHOB 00pasyroTCsl pa3HONM-
raagable kKoMiuiekebl Fe(IIl)-Ri-®en, Fe(Ill)-R;-un, Fe(Ill)-R,-®en, Fe(II)-Rs-Den,
Fe(IIT)-R3-/Turt u Fe(Il1)-R3-JIAM, mpu 3TOoM HabogaeTcss 0aTOXPOMHBIN CIBUT M TH-
MIEPXPOMHEIH 2(P(PEKT 1Mo CPaBHEHHIO CO CIIEKTPAMH OTHOPOTHOIUTAHTHBIX KOMILICKCOB.

s BEIOOpa ONTHUMANIBHBIX YCIOBHM M3YUYCHO BIUSHHE KOHIICHTPALUU pearu-
pPYIOIUX KOMIIOHEHTOB, TEMIIEPATypbl U BPEMEHU Ha OOpa30BaHUE OJHOPOAHO- U
pasHonmuranaHex KomruiekcoB skerne3a(lll). CooTHomeHne KOMIIOHEHOB B COCTaBe
00pa3yomuxcs KOMIUIEKCOB YCTaHOBICHBI METOIAMU M30MOJISIPHBIX CepUil, OTHOCH-
TenbHOTO BhIxona Crapuka-bapOanens w caBura paBHOBecus. MeTojoM AcraxoBa
OTIPE/ICTICHO YUCIIO MIPOTOHOB, BHITECHSIOMIMXCS MIPH KOMILIEKCOOOpa30BaHUM, U TOI-
TBEP)KJICHO COOTHOIICHHE KOMIIOHEHTOB B KoMmIuiekcax. [lo meromy mepecedeHus
KPHUBBIX OMPEICIICHBI CTEXUOMETPHN M KOHCTAHTBI YCTOMYUBOCTH OTHOPOIHOJIATAH]I-
HBIX KOMIUIEKCOB. YUHTHIBAsI MOJISIPHBIC COOTHOIICHHUS KOMIIOHEHTOB B pa3HOJIUTAH]I-
HBIX KOMIUIEKCAX, OMPEIENeHbl MX KOHCTAHTHI YCTOMYMBOCTU U YCTAHOBICHO, YTO B
MPUCYTCTBUH TUAPOPOOHBIX aMHHOB 3HAYUTEIHHO TOBBIMIACTCS YCTOHUYUBOCTE KOM-
wiekcoB. KOHCTaHTHI yCTOMYMBOCTU U JPyTHE XUMHKO-aHATUTHUECKHAE XapaKTepH-
CTUKHU OJHOPOIHO- U Pa3HOJUTaHAHBIX KoMmIulekcoB skene3a(lll) ¢ azocoennnenusiMu
Ha ocHoBe arnetmwianeTona (R;-R;) mpuBenens! B Tadmie.

Komruiexe pHonr Aytax, HM g10° 1gP COOTHO-IIICHUsI KOMIIO-HEHTOB
Fe-Ri 3,5-4,0 484 6,50+0,02 6,73+0,14 1:2

Fe-Ri-®en | 2,5-3,0 496 19,70+0,04 12,86+0,20 1:2:2

Fe-Ri-Jlun | 3,0-3,5 505 10,00+0,03 12,47+0,21 1:2:2
Fe-Ro 3,0-3,5 400 1,50+0,01 7,1840,15 1:1

Fe-Ro-®en | 2,5-3,0 436 4,50+0,02 13,73+0,21 1:1:1
Fe-R3 4,5-5,0 434 3,10+0,01 5,76+0,10 1:2

Fe-Rs-Pen | 4,5-5,0 506 11,60+0,02 12,38+0,24 1:2:1

Fe-Rs-lun | 4,5-5,0 480 10,00+0,01 11,15+0,20 1:2:1

Fe-R3-JIAM | 2,0-2,5 476 6,00+0,01 14,65+0,26 1:2:1

YcraHOoBIIEH JIMHEHHOCTH T'PaJyHpPOBOYHBIX TI'Pa(MKOB IS ONpeeTeHHs JKele-
3a(Ill) B BEIOE OMHOPOIHO- M PA3HOIUTAHIHBIX KOMIUICKCOB M COTIOCTABIICHBI HX MaTeMa-
TUUYECKUE ypaBHEHMs. [3ydeHo BIMsIHUE OCTOPOHHUX MOHOB U MAacCKHUPYIOLINUX BEIECTB
Ha pe3ynbTarsl onpenenenus xkenesa(lll) n ycraHoBneHo, 9TO B IPUCYTCTBUH THAPOQOO-
HBIX AMHHOB 3HAUUTENILHO YBEIMUIHUBAETCSl H30UPATEIbHOCTD PEAKIHH.
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_MERKAPTOSIRKO TURSUSUNUN EFIiRLORI
AGIR METAL iONLARININ TOYININDO EFFEKTLI
ANALITiK REAGENTLOR KiMi

Q.Z.Hiiseynov
Bak: Doviat Universiteti
gasimhuseynov(@bsu.edu.az

Hal-hazirda miixtalif obyektlordo agir metal ionlariin vesfi vo miqdari toyini
aktual problemlordon biridir. flk dofa miioyyen olunmusdur ki, gdstarilon moqsad iigiin
merkaptosirko tursusunun efirlorindon istifado oluna bilor [1]. Digor torofdon
merkaptosirko  tursusunun  efirlori  osasinda  alman  vo  molekulunda
alkoksikarbonilmetiltio qrupu olan iizvi birlogsmolorin antikorroziya xassosino malik
olmalar1 agkar edilmisdir [2].

Qeyd olunanlar1 nozors alaraq, merkaptosirko tursusunun miixtolif efirlori,
homginin onlarin téromoloari sintez olunmus, alinan birlosmalorin kobalt (II) vo nikel
(IT) ionlart ilo kompleks amolo gotirmo qabiliyyatlori spektrofotometrik metodla todqiq
edilmisdir.

Fotometrik iisulla kobaltin (II) toyininds siirat vo seciciliyi artirmaq ii¢iin lizvi
reagent kimi merkaptosirko tursusunun 2-etilheksil efirindon istifado olunmasi toklif
olunmusdur. By todqgiqatin noticolori 559159 Ne-li milliflik sohadotnamosinin
almmasma [3] vo 1986-c1 ildon etibaron Xarkov sohorindoki “Cepn u momnot”
zavodunda totbiq olunmasina osas vermisdir.

Miioyyon olunmusdur ki, merkaptosirks tursusunun 2-xloretil efirindon nikelin
(IT) toyinindo effektli analitik reagent kimi istifado oluna bilor [4].

Merkaptosirko tursusu efirlorinin analitik reagent kimi miiqayisali todqiqindon
aydin olur ki, reagentin hidrofoblugunun artmasi ilo onlarin omolo gotirdiklori
komplekslorin {izvi holledicilordo holl olmasi artir; bu iso qeyri-lizvi ionlarin
ekstraksion-fotometrik {iisulla toyininde vacib sortlordon biridir. Bu baximdan
hidrofoblugu ¢ox olan yeni merkaptosirks tursusu efirlorinin sintezi vo analitik reagent
kimi todqiqi ohamiyyst kasb edir. Gostorilon tip birlosmolori almaq moqsadi ilo
merkaptosirks tursusunun timumi formulu

A~O-CH,-CH,OH (burada A=2-CH3C¢H4, 4-CH3CgHy) olan spirtlorls reaksiya-
lar1  Oyronilmis, noticade merkaptosirke tursusunun 2-metilfenoksietil vo 4-
metilfenoksietil efirlori sintez edilmigdir.
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IMPACT OF COMPLEXES IRON AND ZINC WITH
TRYPTOPHAN ON ACTIVITY OF ASCORBATPEROXIDASE
IN WHEAT SEEDLINGS

G.H.Mammadli!, Sh.I.Gahramanova?, K.H.Huseynova, 1.V.Azizov.}
! Baku State University
2 Institute of Catalysis and Inorganic Chemistry of NANA
® Institute of Molecular Biology and Biotechnologies of NANA
sahnaz.qehremanova@mail.ru

The application of microelements along with macronutrients is known to be
necessary for increasing the quantity and quality of agricultural products. In this
regard, one of the main factors ensuring the productivity of wheat is the mineral
nutrients in the soil. Micronutrients play an important role in the life of plants as an
indispensable component of mineral nutrition, participate in oxidation-reduction
processes, photosynthesis and nitrogen and carbon metabolism. When micronutrients
are applied to the soil in the form of salt or chelate, they are not fully absorbed by the
plant. Some of them remain in the soil, leading to both loss and soil contamination.
Therefore, recently, the traditional salt and chelate compounds of micronutrients are
being replaced by a new generation of nanoparticle-based micronutrients that are more
effective and less toxic, ensuring high productivity of agricultural plants.

The aim of our research was to obtain complexes of iron and zinc nanoparticles
with the amino acid tryptophan and to study these complexes for the activity of
ascorbate peroxidase in wheat seedlings. The objects of the study were four varieties
of durum (Garabag, Yagut, Girmizi bugda and Garagylchyg-2) and bread (Gobustan,
Dagdash, Mirbashir-128 and Sheki-1) wheat, purchased from the Research Institute of
Agriculture under the Ministry of Agriculture of Azerbaijan. The experiments were
conducted under laboratory conditions. Seeds of bread wheat genotypes were
impregnated with complexes nanoparticles Fe and Zn with aminoacids tryptophan
before sowing. Activity of ascorbatperoxidase was measured after 14 days, in the
germination phase of ontogenesis. It was found that the activity of ascorbate
peroxidase in wheat seedlings under the influence of applied complexes nanoparticles
with tryptophan, depends on varietal characteristics of wheat. In the seedlings of the
tested durum wheat varieties, both of applied complexes led either to a slight increase
in the rate of oxidation of ascorbic acid (Garabagh), to a decrease in the activity of
ascorbate peroxidase (Garagylchyg-2 and Yagut), or practically did not cause any
changes (Gyrmyzy bughda) in intensity oxidation of ascorbate. In the case of soft
wheat varieties, under the influence of complexes, there was a sharp increase in the
activity of ascorbate peroxidase in the seedlings of variety (Dagdash), whereas a
decrease in the oxidation rate of ascorbic acid was observed in the seedlings of
varieties (Sheki-1 and Mirbashir-128). An increase in the activity of the enzyme was
also observed in the seedlings of variety (Gobustan). Thus, the obtained results can
serve as the basis for the selection of wheat varieties in order to obtain varieties more
resistant to abiotic stressors.
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MUXTOLIF POLIMER MATRISALAR 9SASINDA
SINTEZ OLUNMUS SORBENTLORLO VANADIUM
IONLARININ QATILASDIRILARAQ TOYINIi

M.B.Hasanova', F.N. Bohmanova?, F.M.Ciraqov?, C.i.Mirzai>
L Azorbaycan Déviat Neft vo Sonaye Uniersiteti
?Bak: Doviat Universiteti
m.hesenova.74@mail.ru

Uzvi vo qeyri-iizvi monsoli sintetik material osasli polimer kompleksomalo-
gatirici sorbentlorin alinmasi va onlarin asasinda elementlorin mikromiqdarlarinin
qatilagdirtlmast vo ayrilma metodlarinin islonib hazirlanmasi analitik kimyanin osas
problemlorindon biridir.

Toqdim olunan bu igdo malein anhidridi-stirol vo malein anhidridi-metakril
tursusunun sopolimerinin miixtolif aminlorlo (m-amino fenol(MS1), N, N’-dife-
nilquanidin(MS2 (MMA1)), p-amino sulfotursu(MS3), 2,4-diamin-6-fenil-triazin-
1,3,5(MS4), 4-amino-2tiourasil-(MS5), 4-amino salisil tursusu (MS6, (MMA2)), p-
amino fenol(MS7), 2-hidroksi-3- sulfo-5-xlor anilin(MS8), Karbamid(MS9), Difenilti-
okarbamid(MS10), molon tursusunun dihidrazidi(MS11), 2-amino fenol-4,6-
disulfotursu(MS12), 1-amino-2-hidroksi-4-sulfotursu-naf-talin(MS13) vo efirlorlo (2-
allilfenol efir(MS14), 2-propenilfenol efiri(MS15) modifikasiyasindan alinmig
sorbentlorin vanadiumu sorbsi-yaetma qabiliyyati todqiq edilmisdir.

Metalin xelatomologatirici sorbentlorle qatilagdirilmasina mihitin pH-nin, metal
ionlarmin qatiliginin, ion qilivvasinin tosiri Oyronilmisdir. Sorbsiyanin zamandan
asililig1 da aragdirilmigdir, sorbsiya tarazliginin yaranma ani miioyyon edilmisdir.

Miioyyon olunmusdu ki, vanadium ionlarinin maksimal sorbsiyst pH-in 4-5
intervalinda bas verir. Sorbsiyaya ion qiivvesinin tosiri todqiq edilmis vo miioyyon
olunmusdur ki, MS1, MS2, MS5, MS7, MS11, MS12, MS15, MMA1, MMA?2
sorbentloari ilo sorbsiyasi prosesine ion qiivesinin 0,6; MS3, MS6, MS9, MS10, MS13,
MS14 sorbentlori ilo sorbsiyasi prosesino ion qiivesinin 0,8; MS4 sorbenti ilo
sorbsiyast prosesing ion qiivesinin 1,2; MS8 sorbenti ilo sorbsiyasi prosesino ion
qiivasinin 0,6-ya qodor artmasi tosir etmir. lon qiivvesinin sonraki artimi sorbsiya
doracosinin azalmasina sobob olur. Zamandan asili olaraq sorbsiya tarazliginin yaran-
ma ani arasdirtlmigdir. Malum oldu ki, vanadiumun MS1, MS2, MS3, MS5, MS6,
MSS8, MS9, MS10, MS11, MS15, MMAI1 sorbentlori ilo sorbsiya tarazligi 2,MS4,
MS7, MS12, MMA2 sorbentlori ilo sorbsiya tarazligi 1, MS13 vo MS14 sorbentlori ilo
sorbsiya tarazligi 1,5 saata yaranir. Metal ionunun qatili§indan asili olaraq sorbsiya
prosesi doyisir. Bu makomolekullarda olan reaksiya qabiliyyatli funksional qruplarin
metal ionlar1 ilo tam tutulmasi ilo olagodardir.

Sorbsiya olunmus vanadiumun sorbentdon desorbsiyasi da todqiq edilmisdir. Bu
maqsadlo eyni qatilighh miixtolif mineral tursularin (HC1O4, H>SO4, HNO3, HCI) tosiri
Oyranilmisdir. Eksperimentin naticolori gostordi ki, udulmus vanadium ionlart MS2,
MS3, MS5, MS6, MS10, MMA2 sorbentlorindon HC104, MS4, MS12, MS13, MS14
sorbentlorindon H,SO4, MS7 sorbentindon HC1 , MS1, MS8, MS9, MS11, MS15,
MMAT1 sorbentlorindon iso HNOj tursularindan maksimal desorbsiya olunurlar.

Almmis naticalorin analizi gdstordi ki, eyni amin fragmentini miixtolif matri-
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salara (malein anhidridi-stirol vo malein anhidridi-metakril tursusu sopolimerlori)
daxil etdikds alinan sorbentlorin sorbsi-ya xassalari forqli olur. Malein anhidridi-stirol
sopolimeri osasinda alinan sorbentlor vanadium(V) ionunu daha turs miihitdo (pH 4-
do) desorbsiya edir (MS9 sorbenti istisna olmaqla). Bu iso islonmis metodikanin daha
secgici olduguna gostorir. Malein anhidridi-metakril tursusu osasli sorbentlordo
maksimal sorbsiya nisboton zoif tursa dogru siiriisiir (pHS5). S6zsuz ki, bu onun
sesiciliyino do miioyyon to-sir gostorocok, azaldacaq. Malein anhidridi-stirol
sopolimerinin miixtalif aminlor vo efirlorlo modifikasiyasindan alinan sorbentlorin
Ozlorini do 0z aralarinda miiqayiso etsok, gororik ki, sopolimerin aminlorlo
modifikasiyasindan alian sorbentlor daha {istiin xtisusiyyatlora malikdir.

Sorbsiya vo desorbsiyanin optimal soraiti miioyyon edildikdon sonar vanadium
ionlarmin mikromiqdarlarinin otraf miihit obyektlo-rinde qatilasdirilaraq yeni, effektiv
sorbsion-fotometrik toyinat meto-dikalari islonmigdir. Toyinat metodikalar1 sadadir,
yaxs1 tokrarliligla xarakterizo olunur, real obyektlorin analizi zamani noticalorin diiz-
giinlitylinii tomin edir.
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GONCO BOLGOSININ ARTEZIAN QUYU
SULARINDA BOZi ANiONLARIN TOYINi

S.R.Haciyeva, T.I.Dliyeva, K.D.Tapdigli, N.M.Coforova
Bak: Dovlat Universiteti
tarana_chem@mail.ru

Gonco bolgosindon, Samux vo GOy-gol rayonlarmin orazisindon gotiiriilmiis
artezian quyu su niimunslorindos ammonium ionlari, fosfat, nitrat vo nitrit ionlarini
Visocolor Um Weltkoffer cihazi ilo spektrofometrik metod ilo toyin edilmisdir. Isin
moagsadi POs*", NH4", NOs °, NO;™ ionlarinin migdariin spektrofotometrik toyinidir.
Analizin naticalori cadvalds verilmisdir.

Cadval
Ganca bolgasindon, Samux va Goy-gol rayonlarinin kondlarinin artezian quyu
sularinda PO,*", NH4*, NO;~, NO;” ionlarinin tayini

Orazi / mq/l NH4* NO3- NO» PO#*
Gonco 28,5 1,55 3,0 20,0
Qizilgaya 19,8 2,2 4,0 65,9
Zurnabad 30,5 3,40 41,7 18,0
Topalhosonli 53,5 2,0 10,5 115
Hacikond 34,5 1,75 22,0 30,0
Orabil 13,6 3,10 6,25 11,5
Mollacalilli 18,4 3,5 8,3 32,8
Allahdad 42,6 2,5 6,65 26,3
Ziyadlh 22,7 6,9 43,9 15,6
Nobiagal 20,5 6,2 41,7 12,7
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Fe(I1I)-IN BENZOILASETON OSASINDA SINTEZ
EDILMIS UZVi REAKTiVLORLO UCUNCU
KOMPONENTLORIN iSTIRAKINDA
SPEKTROFOTOMETRIK TOYINIi

A.V.Ayvazova, F.S.9liyeva, F.M.Ciraqov
Bak: Dovlat Universiteti
ayvazova_89@mail.ru

Odobiyyatdan molumdur ki, xelatomologatirici {izvi reaktivlordon fotometrik
analizdo metallarin toyininde genis istifado edilir. Bizde bu magsadls, benzoilaseton
osasinda, lizvi reaktivler sintez etmis vo onun domirlo(Ill) amelo gotirdiyi kompleks
birlosmolori spektrofotometrik tadqiq etmisik. Sintez edilmis iizvi reaktivlerin qurulusu IQ
spektroskopiya, NMR vo rentgenqurulus analizi metodu vasitosi ilo miioyyon edilmisdir.

Ri R, R; R4
C(VHS
I
‘70 ‘C(Hs C Hg (‘:hH)
C‘H —0 Ry ¢=0 OH
fo@F CH—N=N— —NO, HC—N—N—@ CHN= w@cOOH
CH, —o0 %:o
é:H (:H3 CH,

Bu reagentlorin domirlo(Ill) omolo gotirdiyi kompleks birlogsmoalorin analitik
parametrlorini artirmaq ii¢lin iigiincii komponentlorin tosiri  dyronilmisdir. Ugiincii
komponent kimi, sathi aktiv maddslerden (SPCI, SPBr, STMABr) va hidrofob aminlorden
(DAM, DAFM, DAOFM) istifads edilmisdir. Oyranilmis binar vo qarisiqligandli kompleks
birlosmolarin spektrofotometrik xarakteristikasi codvolds verilmisdir.

Cadval
Domirin(IIT) benzoilasetonun azotoromolori ils amals gatirdiyi komplekslarin bir
sira xarakteristikalari

Kompleks pHopt | Aopt | €x10% 1gp Komponentlorin Ber qanununa
nisboti tabegilik
intervali mkq/ml

Fe(III)-R: 5,0 [418 |1 9,34+0,09 1:2 0,22-11,20
Fe(II)-Ri-DAM 3,0  |458 |1,275 |11,6840,13 1:2:2 0,17-6,72
Fe(III)-Ri-DAFM 3,0 [482 |2 10,66+0,14 1:2:2 0,11-11,20
Fe(I11)-Ri-DAOFM  [3,0 487 11,5 10,1+0,10 1:2:2 0,17-6,72

Fe-R2 5 440 12,68 |5,11+0,03 1:1 1,12-2,24
Fe-Ro-SPC1 3 463 13,9 10,7+0,03 1:1:1 0,112-1,12
Fe-R2-SPBr 3 436 (3,362 |10,4+0,03 1:1:1 0,56-1,12
Fe-Ra-STMABr 3 482 12,92 ]10,1+0,03 1:1:1 0,56-1,12

Fe- R3 5 425 11,786 14,96+0,03 1:2 0,11-2,74
Fe-R3-DAM 2 455 {2,26  19,094,36+0,03 1:2:2 0,11-3,36
Fe-R3-DAFM 3 434 12,67 ]10,87+0,04 1:2:1 0,11-6,72
Fe-R3-DAOFM 3 448 2,86 [11,910,1 1:2:2 0,11-5,6

Fe-R4 5 397 10,75 14,57£0,05 1:1 0,224-2,24
Fe-R4-DAM 3 402 11,2 10,23+0,03 1:1:1 0,112-6,72
Fe-R4.DAFM 3 405 11,425 |11,4840,03 1:1:1 0,112-8,96
Fe-R4-DAOFM 3 400 11,05 19,20+0,01 1:1:1 0,112-2,24
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Cadvoldon goriindiiyli kimi, binar kompleks birlogsmolors nisbaton qarisiqli-
gandli komplekslorde davamliliq artdigi {giin, onlarin kompleks omolo golmasi
optimal dalga uzunlugunda turs miihito dogru Batoxrom siirlismo bas verir. Kom-
pleksomologolmoyo konar ionlarin vo pordoloyici maddolorin tosiri dyronilmisdir.
Domirin(IIl) miirokkab obyektlords toyini ti¢iin, spektrofotometrik metodika islonmis
vo bu metodika domirin tobii vo sonaye obyektlorindo toyini {igiin istifado edilmisdir.
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AGSTAFA 9RAZIiSINDON GOTURULMUS PALCIQ
VULKANI KULUNDO OKSIiDLORIN
VO MINERALLARIN TOYINi

* S.R.Haciyeva, * T.I.Oliyeva, ** N.M.Sahnazorova
*Bak: DOvlat Universiteti, **Azarbaycan Doviat Neft va Sanaye Universiteti
tarana_chem@mail.ru

Tadqgiqat isindo Agstafa rayonu orazisinden gotiiriilmiis vulkan palcigr kiiliinde
oksidlorin vo minerallarin miqdar1 toyin edilmisdir. Gotiiriilon vulkan pal¢igr kiilii
niimunosinds “BRUKER” firmasinin X-Ray spectrometry S8 TIGER cihazinin
komayilo oksidlorin miqdari, X-Ray Diffraction D4 ENDEAVOR cihazinin kdmayilo
minerallarin miqdar1 toyin olunmugdur. Niimunads 0,09 % gips, 9,8% kvars, 0,33%
kalsit, 3,42% illit, 4,51% mikrocline, 12,61 % plagioclase, 0,39 % tridymite, 1,75%
kristobalite, 67,12% HKL-vol.glass minerallar1 tapilmigdir. Niimunads olan oksidlorin
miqdar1 cadvoaldo gostorilmisdir.

Cadval
Agstafa orazisindon gotiiriilmiis palciq vulkani kiiliinds oksidlorin migdari (%)
Si0, 66,83
Al 203 12,68
Fe203 2,34
CaO 2,13
MgO 0,33
SOs3 0,23
K>O 3,76
NaO 3,35
TiO2 0,27
P20s 0,055
Mn2Os 0,08

Analiz zamani1 kdzermadon alman itki LOI-4,01 % toskil etmisdir.
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GONCO ORAZISINDOKI ARTEZIiAN QUYU SU
NUMUNOLORINDO FiZiKi-KiMYOVi
PARAMETRLORIN TOYINi

S.R.Haciyeva, T.i.9liyeva, K.D.Tapdigh
Bak: Doviat Universiteti
tarana_chem@mail.ru

Gonco bolgesinden, Samux vo GOygol rayonlarinin orazisindoki artezian quyu
su niimunslorinds elektrik keciriciliyi, hall olmus oksigenin gatiligi Multiline Water
Quality Meter 850081 cihazinin komoyilo toyin olunmusdur. Analizin naticolori
coadvealdoa verilmisgdir.

Cadval
Gonco bolgasindan, Samux vo Goygol rayonlarinin kandlorinin artezian quyu
sularinda agir metallarin tayini

Orazi Gonco Qizilgaya Zurnabad Oroabil
Elektrik keciriciliyi 0,351 0,402 0,48 0,92
Hall olmug oksigen 7,6 10,7 12,9 11,2
Orazi Topalhosonli Hacikond Mollacalilli Ziyadli
Elektrik kegiriciliyi 0,49 0,52 0,32 0,57
Hall olmug oksigen 12,3 10,1 9,1 8,9
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Ni(IT) MUXTOLIFLIQANDLI KOMPLEKS
BIiRLOSMOLORININ SPEKTROFOTOMETRIK TODQIiQi

'S.9.Tahirli, 2V.I.Mardanova, 2N.S.Hiiseynova, 29.Q.Babayev, 2F.M.Ciraqov
Lsnkaran DéViat Universiteti, Lonkoran
’Bak: DovIat Universiteti
vusala_chem@mail.ru

Odobiyyatdan molumdur ki, binar kompleks birlosmolorin analitik parametr-
lorini artirmaq {i¢lin miixtolifligandli kompleks birlosmalordon istifado edilir. Bu
maqsadls tig¢iincii komponentlor kimi hidrofob aminlordon vo sothi aktiv maddoslordon
istifado olunur.

Toqdim etdiyimiz isdo spektrofotometrik metod vasitasilo Ni(I)-in 2,3-dimetil-
pirazolon-5)azopentadion-2,4-lo amolo gatirdiyi binar kompleks birlasmaya antipirin
vo 4-aminoantipirinin tosiri dyronilmisdir.

Spektrofotometrik metod vasitosilo miioyyon edilmisdir ki, ii¢lincii kom-
ponentlorin tesirindon miixtslifligandli kompleks birlosmalor omals golir vo bu
kompleksomoalogolmonin optimal soraitinds miisyyon doyisikliyin bas vermaesi lio
miisahido olunur. Binar kompleksdo (NiR) optimal omoalogolms soraiti pHop=7,
Amax=411 nm oldugu halda miixtolifligandli komplekslordo iso NiR-Ant pHep=5,
Amax=424 nm, NiR-4-Amant pHop=4,5, Amax=432 nm olmusdur. Goriindiiyli kimi her
iki  mixtolifliqgandli  kompleks birlosmalordo {i¢iincii komponentin tosirindon
kompleksomologolmo turs miihito siirligiir vo spektrlordo batoxrom siiriismo miisahido
olunur.

Binar kopleksdo molyar udma omsali £=6250, miixtolifligandli NiR-Ant
€=13400, NiR-4-Amant £=14800 kimidir.

Ber ganununa tabecilik intervali NiR 0,37-2,78 mkq/ml, NiR-Ant 0,23-2,83
mkg/ml, NiR-4Amant 0,12-2,32 mkq/ml. Miixtolif metodlar vasitasilo kompleks
birlosmonin torkibinds komponentlor nisbati miioyyon edilmigdir. Ni:R=1:2, Ni:R:Ugk
=1:2::2.

Konar ionlarin ve poardoloyici maddelerin  kompleksamalagalmayo tasiri
Oyranilmisdir.
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CHUHTE3 U UCCJIEJIOBAHUE KOMILUIEKCOB
METAJIOB Au (IIT), Pt(ITT), Ag(l)
C IIUPA3HH - 2 KAPBOHOBOW KMCJIOTBI

C.C.I'acanoBa, JI.H.MamenoBa, 3.M.MoBcymMoB
Azepbationcanckuii I'ocyoapcmeennviii Aepapnoiii Yuusepcumem, .1 anooca
movsumov1941@mail.ru

KiroueBbie cioBa: KOMIUIEKCHI METAJLIOB IUPa3UH — 2 KapOOHOBOH KkucinoTsl, K-
CIIEKTPBI, peHTTeHOTpadUUECKU aHaIN3, TEPMOTPAaBUMETPHUYECKIN aHAJN3.

~

Z OH
N

O

[Mupasun —2 kapOOHOBOS KHCJIOTA SIBISICTHCS KAYECTBEHHBIM JIMI'aHaM, KOTO-
pBIF B cocTaBe MMEIOTCS JOHOPHBIE aTOMBI KHCIIOpPO/a U a30Ta. B nuteparype cunre-
3UPOBAHBI M M3yYCHBI MOICKYISPHBIC U KPUCTAJUIMYCCKUE CTPYKTYPHI KOMILIEKCOB
metamioB Cu (II) [1], Co (IT) [2], Mn (II) [3], Zn(IT) [4] ¢ nupa3uHOM — 2 KapOOHOBOM
KHCJIOTBI, KOTOPBIE LIEHTPAJIbHBIE aTOMBI KOOPAWHYPIOTCS C OJTHUM aTOMOM KHCJIOpPO-
7ia KapOOKCHMIIBHOW TPYHITBI M aTOMOM a30Ta MHPa3HHOBON KOJIbIle 00pas3ysl yCTOHYH-
BbIC IISIThU YJICHHBIC KOJIbIIA.

B cBs3M ¢ 9THM HaMH CHHTE3MPOBaHbI U U3y4YeHHBI cTpoeHHe Merogamu MK —
CTIEKTPOCKOIINH, TEPMOTPAaBUMETPUHU U PEHTTEHOTpapuy HOBBIE KOMILIEKCHI

Au (III), Pt(IIT), Ag(I) ¢ nmupasune — 2 xkapboHOBOM KuCHOTHL. C Hayana Mmoiy-
4yeHbl Na coJTb JIUTaH/a 110 CIIeTyOIe PeaKIium:

Cs H4N>O, + NaHCO3; = Cs H3N,O,Na + CO, + H,O

B crexuoMeTpuuecKkoM COOTHEIIEHHH B3aMMOJICHCTBUEM TOPSIYUX PacTBOPOB
(50-60°C) AuCls, PtCls, AgNOs u tupasus — 2 xapOokcmwiaT Na CHHTE3UPOBaHBI HO-
Bele akBa KoMImiekcsl Au (III), Pt(IIl), Ag(l). [Tomydennbsie akBaKOMIUIEKCHI BBICYIIIH-
BAJIMCh B dKcHuKatope HaJl 0e3BonHbI CaCly. DneMeHTapHbIH aHaIu3 MPOBOMINCH B
anammsarope Carbo — Erbo iyt C N (tabin.1). MK — cnexTps! Moy4eHHBIX KOMIUIEK-
COB CHATHI Ha (ypbe criekTpomerpe Mndpamom T — 2 B o6mactu 400 — 4000 cm™
Pentrenorpaduyeckuii aHamM3 TPOBEICHO B aBTOMATHYECKOM AudpakTomerpe
Brucep — Phazer 49 — 2K.

Tepmuueckuii aHalU3 TPOBEJCHO Ha aBTOMATUYECKOM JiepuBaTorpade
NETZSCH STA 449F3 B temnepatypsom auanaszone 20 — 800°C B atmocdepe azora
co ckopocThio 10 K/mumH.

Tabéauna 1
I[aHHLIe 3JIEMEHT aHAJU3a HOBBIX KOMIIJICKCOB
CocTaB KOMILIEKCOB C N Me
Brruecnono |Haiineno |Beruecnono |Hadineno |Bwiuecnono |Halineno
(CsH3N202)Aux3H20 28,85 28,61 11,86 11,97 31,57 37,41
11,44
(C5H3N202)Ptx4H,0 28,26 28,45 11,62 30,77 30,63
CsH3N202Agx 2H.0 22.81 22,70 10,65 10,38 41,06 41,31
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B UK — crextp nuranna u KOMIUIEKCOB METaJUIOB HaOMIOIAeTCsl MOJIOCH! I10-
romienre B o6nactu 1695 — 1690 cm™' oTHOCSIMICS K ACCHUMETPHYECKOM KOJIeOaHH-
eM KapOOKCHIBHOH TPYIHI - Aas(COO). DTO CBUATENBCTBYET, YTO OAWH aTOM KHCIIO-
pola KapOOKCHIBHOM TPYyMITbI HE KOOPAWHUPYETCS] ECHTPAIBHBIMA aTOMaMH MeETajl-
7noB. Tlonock! mornomenue nuranae 1 oémactu 1340 cm™ oTHOCAIIMIACS K CUMMETpH-
YECKOMY KOJICOAHHIO KapOOKCHITHOW Tpymmbl Turanma Tas(COO). Ilpu obpazoBannu
KOMIUIEKCOB ATH IOJIOCO MOIVIOLIEHHE CMEIIAETCS B HU3KOYACTUYHBINA oOactu 1375 -
1380 cM™!, uTO CBHAMTENBCTBYET OOpa3OBAHME METall KHCIOPOZHOH CBA3BU Kap-
OOKCHIIBHOH TPYIIIBI, KOTOPHIH TposBisiercs, B UK — criekTpe moiocs! moraomienne B
o6macta 660 — 670 cm™' orHOCsIIMIiCT Me — O CBSI3M. OnnopemenHo B UK — criek-
Tpax KOMILICKCOB METaJJIOB HAOJIFOIAIOTCS TIOJIOCHI MOTJIoNIeHHe B ooactu 570 — 575
cv! otHOCAmmitcs Me — N cBs3m.

Pentrenorpaduyeckuii aHai3 ToOKa3aj, 4YTO KOMIUIEKCHl METaJUIOB HE
M30CTPYKTYPHBI U SBISIOTCS KPUCTAJUIMICCKUM BEIIECTBAM. Y CTAHOBJICHO, YTO BBICO-
KHe TIHKH HaXOAATCA T0J MambiMu yrmamu (21eta = 8 — 20°) U CBHIETENBECTBYET O
00JIbIIOM 00BEMOM KPHUCTAJUIMYECKON PEIICTKH U HUCKOCHUMMETPUYECKOW CHUHTOHUHU
MOHOKPHCTAJIOB.

TepMorpaBUMeTpHUECKUN aHATN3 MOKA3aJl, YTO TEPMOJIN3 KOMIUIEKCOB MPOXO-
JIUT 10 YETHIPMbS CTaJAUSMU:

a) oTepus MOIEKyJIbI BOJIbI B Temmepartype 180-200°C.

6) 06pa3oBaHKe TUMEPHOIT CTPYKTYphI B 061acTu 200-380°¢

I') pa3loXeHHe KOMIUIEKCOB U OJHOBPEMEHHO BBITOpAaHHEM KapOOTHApPATHBIN
ocTatku B Temmepatype 400-600°C.

1) oOpa3oBaHue KapOOHATOB METAJIJIOB.

Jlutepartypa
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BJIMSAHUE CIIOCOBA ITPUT'OTOBJIEHUSA HA
KATAJIMTUYECKHUE CBOMCTBA PT-IIEQOJIUTHOI'O
KATAJIN3ATOPO B PEAKIIUU U3OMEPU3ALIUU M-KCUJIOJIA

@.111.Kepumian, C.2.Mamenos, A.M.MukaunjioBa
baxunckutl 20cy0apcmeeHtblll yHusepcumen
fuad kerimli80@mail.ru

AKTHBHOCTh U CENCKTUBHOCTH P{-IIETUTHBIX KaTaM3aTOPOB B IMPEBPAIICHUIX
H-TIapaMHOBBIX M apOMATHIIECKUX YIICBOJOPOIOB 3aBUCUT OT COATaHCUPOBAHHHUCTHU
nerunpupytoniei pyskiun Pt u kucinoTHo# dyHkumu neonura [1,2]. Ot hyHKINN He
MIOCPEICTBEHHO CBA3aHBI C TUIIOM M CIIOCOOOM BBeJieHus Pt B COCTaB 1IEOJUTHOTO Ka-
Tajau3aTopa.

B pabore mpezncraBieHHBI pe3ysIbTaThl H3YYSHUS BIHUSHUS CII0CO0a ITProToBIIe-
Hus Pt-kaTanusaTopa Ha OCHOBe Lieonuta Tha ZSM-5 B u3oMepH3aly M-KCUIIOIA.

Karanuszatopa roroBuinu u3 neonuta ZSM-5 (SiO2/Al03=33). H-bopmy 11ieo-
JIUTA TOJTyYalli METOIOM KaTHOHHOTro oOmena Ha NH,™ B 1N Boanom pacteope NH4Cl
MOCJICIYIONUM TIpoKainBanueM mpu 500 C B Teuenue 4 u. Beenenue Pt B kommde-
crBe 0,5 Mac% B LEOJUT NMPOBOJIWIA METOAOM HMOHHOTO OOMEHa M NMPOMUTKH C HC-
none3oBanueM komruiekcoB [Pt(NH3)4Cly u Ho[PtClg]. MonHbIi 00MeH ¢ pacTBOpoM
[Pt(NH;)4Cl, nposoaunu npu pH=10-11 u temneparype 80 ° C B Teuenue 2 u. IIpo-
nutky H-popmy ZSM-5 pactBopom H:[PtCls] mpoBoauau mpu pH=3-4 B Teuecnue 4 u.
Bricymennsie neouTsl npokanupaiu npu 500 °C B Teuenue 4 4, a 3aTeM BOOCTAHOB-
nuBany B Toke Bojgopoza mpu 380 °C B Teyenne 2 4. AKTHBHOCTb KaTaIH3aTOPOB U3Yy-
YaJi B IPOTOYHON yCTaHOBKE NPU aTMOC(EPHOM JaBJICHUU B UHTEpBAJIe TeMIepaTyp
350-400 °C, o6wemuoit ckopoctr 1 4! u MompHBIM oTHOIEHNMK Ha/yrnesonopon =3:1.

Hemomndunuposannsiii neonmur HZSM-5 mposBiser HU3KYIO H30MEpU3YIO-
Iyto cejaekTHBHOCTH (87,1-83,8). OtHomenue m-kcunosos/o-keuon (ITK/OK) 6mu3-
ko k 1. Beenenue Pt meronom nponutku B cocrase HZSM-5 npBoautr k 3aMeTHOMY
BO3PACTAHTIO H30MEPHU3YIOYIICH CENIEKTUBHOCTH U COACP KAHUS T-KCUJIONA B KaTalu-
3are. CeJIeKTUBHOCTh U30MepHU3aIuu Bo3pactaeT 10 91,7%, a ornomenue [1K/OK mo
1,15.

Heb6omp1ryro n30Mepu3yIonIyo CeIeKTUBHOCTh M CENIEKTUBHOCTD IO M-KCHIIOY
MIPOSIBIIIET KaTaM3aTop MOJy4YeHHBIH BBeJleHneM Pt moHHbIM oOMeHOM. Ha aTom 00-
pasie B uHTepBane Temnepatyp 350-380 °C ceneKTHBHOCTD H30MEPH3AINU COCTABIIS-
et 94,7-97,7%, a ornomenue [1K/OK pasno 1,3-1,5.

Biusaue cnocoda BBenenus Pt Ha xatanmutndecke csovictBa HZSM-5 00bcH:A-
eTcs pasNYHBIM TNepepacipeesIeHneM KHUCIOTHBIX IIEHTPOB B Pe3yJIbTare MOIU(H-
kauuu. KaranuzaTop npuroToBiaeHbIil METOIOM MPOMUTKU MYTEM MPOMUTKH LI€0JINTA
HZSM-5 pactBopom Hy[PtCls] obnamaer Oojiee CHIBHBIMA KHACIOTHBIMHU IIEHTPAMHU.
Konnenrpamusi CHIBHBIX KHUCIOTHBIX IEHTPOB cocTaBisieT 447 Mkmonbs/r. KoHmeH-
Tpamus CHJIBHBIX KHCJIOTHBIX y 00pa3ia MoJyleHHOT0 METOJOM MOHHOTO C aMMHaKa-
toM Pt cocraBisier Bcero 103 MKMOIB/T.

Taxum 00pa3om, BEICOKasi CEIEKTUBHOCTh M30MEPH3AINU W CENEKTHBHOCTD IO
n-kcuiiony Pt-nomutHoro karanmzatopa. IlomydeHHoro BBezeHuem Pt MOHHBIM 00-
MEHHOM CBSI3SHO Tepeo0IiafaHueM KACIOTHBIX IEHTPOB YMEPEHHON CHITBI.

127



Koordinasion birlagmalar kimyas.. Beynalxalg elmi konfrans

Jluteparypa
1. Akpolat O., Gunduz Z. // J.Appl. Scien., 2005, v.5, p.236-248
2. Mupzanuesa C.D., Mamenosa A.3., llIpunosa C.M. u np. // Hedrenepepadorka u Hedre-
xumus, 2019, Ne5, ¢.9-11

128



Koordinasion birlagmalar kimyas.. Beynalxalg elmi konfrans

KOBALTIN (II) MODIFIKASIYA OLUNMUS
YENI SINTETiK SORBENTLO SORBSIYASININ TODQIiQi

A.H.Nosibli, M.I.Umudova, X.C.Nagiyev, F.M.Ciraqov
Bak: Doviat Universiteti
aydan_nasibli92@yahoo.com

Malein anhidridi-metakril tursusunun sopolimerinin para-amino salisil tursusu
ilo modifikasiyasindan yeni sintetik sorbent sintez edilmisdir. Sorbentin sintezi
farmalin istirakinda 60-70°C temperaturda aparilmis vo alinmis sorbentin qurulusu
[Q-spektroskopiya metodu ilo tadqiq edilmisdir. Co(II)-in mohluldaki gatilig1 ksilenol-
narinci (C31H2sN2NasO13S) (1:2) osasli tizvi reaktivin kdmoyi ilo toyin edilmisdir.

Sintez edilmis sorbent ilo Co(II)-1n sorbsiyasi statik vo dinamik soraitde todqiq
edilmisdir. Co(Il) ionunun sintez edilmis sorbentlo sorbsiya prosesino miihitin
tursulugundan, zamandan, ion qiivvesindon vo metal ionunun baslangic qatiligindan
asililigr arasdirilmigdir. Tocriibo zaman1 miixtolif tursularin desorbsiya prosesina tasiri
Oyronilmisdir. Bu mogsad ticiin 0,5 M qatiliglh HCI, CH3;COOH, HNO; vo H>SO4
tursularindan istifade edilmisdir. Todqiqatin noticalori asagidaki codvalds verilmisdir.

Sorbent Optimal | Zamandan Ion Maksimal sorbsiya tutumu, optimal
pH asililiq qlivvosi mgq/q eluyent

(doq.) u, (mol/1)
P-amino salisil 7 180 0,28 145,5 0.5M
tursusu H2SO04

Miioyyon edilmisdir ki, Co(II) ionlar1 Ph=6,0-8,5 tursuluqlu asetat-ammonyak
buferi mihitindo sorbsiya olunur. Sorbsiya tutumu pH=7,0-7,3 tursuluqlu miihitdo
maksimum qiymato malik olur.
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SIMPLE SPECTROPHOTOMETRIC METHODS FOR THE
DETERMINATION OF TRACE LEVEL ZINC (II) USING
2,2, 3,4-TETRAHYDROXY-3'-SULPHO-5-CHLORAZOBENZENE

P.R.Mammadov, Z.E.Karimova, F.M.Chiragov
Baku State University
poladazer@gmail.com

The large amounts of zinc(Il) are still used in the manufacture of coins, med-
als, jewelry, art and also has a number of uses in industry, medicine, and other appli-
cations [1]. Therefore, it is clear that in the arsenal of analysts there must be simple
and rapid methods to determine Zn(II) in a wide concentration range with the highest
possible sensitivity accuracy. Although many modern techniques, such as inductively
coupled plasma atomic emission spectrometry (ICP-AES) [2-3], inductively coupled
plasma mass spectrometry (ICP-MS) [4], electrothermal atomic absorption spectro-
photometry (EAAS) [5], graphite furnace atomic absorption spectrophotometry
(GFAAS) [6] are available for the determination of silver at trace levels in numerous
complex materials.

Factors such as the low cost of instrument, technical know-how, consumable
and costly maintenance of technique restrict the wider applicability of these tech-
niques, particularly in laboratories with limited budget in developing countries and for
field work lack of any requirement for consumables and almost no maintenance, have
caused spectrophotometric methods to remain a popular technique. The wide variety
of spectrophotometric methods for determination of Zn(II) have been reported, each
chromogenic system has its advantages and disadvantages with respect to sensitivity,
selectivity and convenience [7-17]. The azocompounds on the base of pyroghallol had
widely been applied for the determination of noble metal ions, this type of reagent has
higher sensitivity and high selectivity [18]. In the search for more sensitive
azocompounds on the base of pyroghallol reagent, in this work, a reagent 2,2,3,4-
tetrahydroxy-3-sulpho-5-chlorazobenzene (R) was synthesized according to the
method [18] and a color reaction of R with Zn(II) in aqueous and in the presence of
the cationic surfactants was carefully studied. The aim of present study is to develop a
simpler direct spectrophotometric method for the trace determination of Zn(II) with R
in the presence of cationic surfactants, such as cetylpyridine chloride, cetylpyridine
bromide and cetyltrimethylammonium bromide in aqueous solutions.

Experimental Section

Instrumentation

The absorbance of solutions was measured with a Perkin Elmer (United
States) (Model: Lambda-40) double-beam UV/VIS spectrophotometer and with a
KFK-2 photoelectrocolorimeter (Russia), with 1 cm matched quartz cells.

The pH values of solutions were controlled on the Ionomer I-121 (Russia)
with glass electrode customized by standart bufer solutions.

A Perkin Elmer (United States) (Model: Optima-2100DV) Inductively Cou-
pled Plasma Optical Emission Spectrometer (ICP-OES) was used for comparing the
results.
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Zn(II) standard solutions (107> M)

A stock solution of Zn(Il) (1:10”M) was prepared by dissolving 2.876g of ZnSO,
“7H,0 in distilled water containing a few drops of conc. H>SO4 and standardized with
EDTA titration using Eriochrome Black T as indicator. Working standard solution was
prepared by suitable dilutions of the stock solution.

2,2'.3,4-tetrahydroxy-3'-sulpho-5'-chlorazobenzene (R) (2: 10 M)

The reagent was synthesized according to the method [18]. The solution was prepared
by dissolving the requisite amount of R in a known volume of distilled water and eth-
anol (1:1). More dilute solution of the reagent was prepared as required.

Cationic surface-active substances (CSAS)

1:10% M cationic surface-active substances (surfactants) — cetylpyridine chloride
(CPCl), cetylpyridine bromide (CPBr) and cetyltrymethylammonium bromide
(CTMABr) was preparing by dissolving the requisite amounts of surfactants in dis-
tilled water.

Aqueous ammonia solution

A 100 ml solution of aqueous ammonia was prepared by diluting 10 ml of concentrat-
ed NH; (28%—-30%) ACS grade with distilled water. The solution was stored in a glass
bottle.

EDTA solution

A 100 ml stock solution of EDTA (0.1% w/v) was prepared by dissolving 128 mg of
ethylenediaminetetraacetic acid, disodium salt dehydrates in 100 ml distilled water.
Other solutions

Solutions of a large number of inorganic ions and complexing agents were prepared
from their grade or equivalent grade water soluble salts.

Zn(1) with 2,2,3,4-tetrahydroxy-3 -sulpho-5-chlorazobenzene the rapid reacts
in pH8-9 acidic solution to form brownish-yellow complex and in pH 4-5 acidic solu-
tion to form brownish complexes in presence of the cationic surfactants.

Absorption spectra

The absorption spectra of the Au (III)- R is a curve with the maximum absorbance
at 490 nm and an average molar absorption coefficient of 2.51:10%  mol ' cm™" in aqueous
media. The absorption spectra of the Zn(Il)-R- CPCI, Zn(II)-R- CPBr and Zn(II)-R-
CTMABE systems is a curve with the maximum absorbances at 520 nm, 520nm and 540
nm and average molar absorption coefficients of 3.7510* 1 mol ™ cm™ 3.7910* 1 mol™
cm ' and 3.8510* I mol™' cm™' in micellar media, respectively (Figure 1.).
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Figure 1. Absorption spectra of Zn(Il)- TSXAB (1), Zn(II)-TSXAB- CPCI(2) ,
Zn(11)-TSXAB- CPBr(3) and Zn(II)-TSXAB- CTMABI(4).
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Effect of acidity. Of the various pH 0-12 studied, pH 8.0-9.0 found to be the best acid
for the Zn(II)- R system and pH 8,0-9,0 found to be the best acid for the Zn(II)-R-
CPCl, Zn(IT)-R- CPBr and Zn(1I)-R- CTMABr systems at room temperature (25+5)°C.
The absorbance of the reagent solution and the all systems depends on the medium
pH; therefore, the absorption spectra are studied relative to a blank experiment against
the background of control experiment (R and R+CSAS), which was prepared in the
same conditions.

Effect of time. The reaction is fast. Constant maximum absorbance was obtained after
10 min for Au (IIT)-R system in aqueous media and 5 min for Zn(II)-R- CPCl, Zn(II)-
R- CPBr and Zn(Il)-R- CTMABTr systems in micellar media, respectively. The reac-
tion is fast. There were dilution to volume of systems at room temperature (25+5)°C
and remained strictly unaltered for 24 h.

Effect of temperature. The absorbance at different temperatures, 0—80°C, of a 25 ml
solution of all systems was measured according to the standard procedure. The absorb-
ance was found to be strictly unaltered through-out the temperature range of 10-40°C.
There-fore, all measurements were performed at room temperature (25 +5)°C.
Stoichiometry. The component ratio in the complexes was found using the isomolar
series method, the relative yield method by Starik and Barbanel and the equilibrium
shift method. All the methods showed that the component ratio were 1:2 in the Zn(II)-
R system and 1:2:2 in the Zn(Il)- R-CPCI, Zn(II)-R- CPBr, Zn(II)-R- CTMABTr sys-
tems. The number of protons displaced upon complexation was determined by the
Astakhovs method, and the indicated component ratio in the complexes was confirmed
[14].

Effect of the reagent and cationic surfactants concentration. Different molar ex-
cesses of R and cationic surfactants were added to a fixed Zn(II) concentration and the
absorbance was measured according to the standard procedure. It was observed that a
1 mkg/ml of silver metal (optical path 1 cm in length), the reagent and cationic surfac-
tants molar ratios produced a constant absorbance of Zn(Il)- R-CPCl, Zn(II)-R-CPBr,
Zn(I)-R- CTMABTr systems. For all subsequent measurements, 2 ml of 2:10* M R
reagent and 4ml of 2-10™* M cationic surfactants was added.

Analytical performance of the methods

Calibration curve

The effect of metal concentration was studied over 0.01-100 mkg m 17", distributed in
four different sets (0.01-0.1, 0.1-1, 1-10 mkg ml™") for convenience of the measure-
ment. The absorbance was linear for 0.565- 5.760 mkg ml™' of Au (III) in the Zn(II)-
R system and 0.565- 5.760 mkg ml™', 0.426-6.311mkg ml ™", 0.0.412-6.872mkg ml™
of Au (IIT) in the Zn(Il)-R- CPCl, Zn(II)-R- CPBr, Zn(Il)-R- CTMABr systems, re-
spectively. From the slope of the calibration graph, the average molar absorption coef-
ficient was found to be 2.3:10* 1 mol™! cm™' for Zn(II)- R system and 3.7810* I mol ™
cm 3.7910*  mol™ em™ and 3.81:10* I mol™" ¢cm™ in the Zn(II)-R- CPCI, Zn(II)-R-
CPBr, Zn(II)-R- CTMABEr systems, respectively. The selected analytical parameters
obtained with the optimization experiments are summarized in Table 1.

Precision and accuracy
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The precision of the present method was evaluated by determining different concen-
trations of Au (each analyzed at least five times). The relative standard deviation (n =
5) was 0% — 2.0%, for 0.1-8 mkg of Zn(II), indicating that this method is highly pre-
cise and reproducible. The Sandell’s sensitivity for Zn(Il) were found to be 7 mkg cm”
%in Zn(II)- R system and 5mkg cm?, 6 mkg cm™, 5 mkg cm™? in the Zn(II)-R- CPCI,
Zn(I1)-R- CPBr, Zn(II)-R- CTMABT systems, respectively.

Effect of foreign Ions
The effect of over 30 cations, anions and complexing agents on the determination of
only 1 mkg ml™" of Zn(II) was studied. The criterion for interference was an absorb-
ance value varying by more than 5% from the expected value for Au (III) alone.
Aplications
The Zn(II)-R- CTMABr system was successfully applied to the determination of Au
(II1) in a series of synthetic mixtures of various compositions (Table 3).
Determination of Au (III) in synthetic mixtures
Several synthetic mixtures of varying compositions containing Au (III) and diverse
ions of known concentrations were determined by the present method using EDTA as
a masking agent; and the results were found to be highly reproducible. The results of
synthetic mixtures analyses by the spectrophotometric method were found to be in
excellent agreement with those obtained by ICP-OES. The results are given in Table
2. Accurate recoveries were achieved in all solutions.
General Procedure

To synthetic mixtures samples of varying compositions containing 1-2 mkg
ml™" Au (III) in 25 ml volumetric flask was mixed with 2 ml of 2:10-* M R reagent so-
lution and 4ml of 2:10* CTMABT solution followed by the addition of 5 ml stock so-
lution of EDTA (0.1% w/v). The mixture was diluted up to the mark with pH 5 buffer
solutions. After 5 min the absorbance was measured at 540 nm against a correspond-
ing reagent blank. The gold(IIl) content in the synthetic mixtures sample was deter-
mined using a concurrently prepared calibration graph.

Table 2
Determination of Zn(Il) in synthetic mixtures
Proposed method ICP-OES
Sample Compoal;f:ll/;ﬁ)m ixture Zn(II) mkg/ml | Recovery s Zn(II) Recovery + s (%)

(%) mkq/ml

Added Found Found
A |Zn? 1.5 1.52 102+0.3 1.51 101 +£0.3
2.0 2.04 104+£0.2 2.02 102 0.2
B |As in A + Cu?(25)+ 1.5 0.51 101 £0.4 0.52 102+0.4
Fe’'(25) 2.0 2.03 [103£0.2 2.02 102+ 0.2
C |As in B¥Mg>* (25)+Co** 1.5 1.51 101 £0.2 1.50 100 +£0.2
(25) 2.0 2.02 102+0.2 2.01 101 +£0.2
D |As in C +Cr 3(25)+Ca** L5 1.49 98+0.2 1.495 99 +0.1
(25) 2.0 2.02 102 £0.1 2.025 101 £0.1
E |Asin D +Ag(25)+Hg*" 1.5 1.48 97+0.3 1.49 97+0.3
(25) 2.0 2.02 102+£0.2 2.01 101 £0.2
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Conclusion

In the present work, a simple, rapid and selective methods was developed for
the determination of Zn(Il)) in difficult sample matrices. Therefore, this methods will
be successfully applied to the monitoring of trace amounts of Zn(Il) in industrial and
natural samples.
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B3ANMOJIEVICTBHE KEJIE3A((IIT)
C 3-(TUAPOKCH-3-CYJIb®0-5 HAITPO®EHWJIBA30)
-IEHTAH-2,4 JTMOHOM B ITIPUCYTCTBUM TPUTOH X 114

* @.E.9cnanau, ** ®.K.Xaauaosa, ** I'.C.HoBpy3oBa, ** P.A.A0ay.i1aeB
*Vhusepcumem Azao, Upan
** Bakunckuii I'ocyoapcmeennbviil Ynusepcumem

M poromerpuueckoro ompenenenus xemeza((Ill) mpemmoxxeHsl opraHmue-
CKHE peareHThl Pa3IHNyHbIX HOHOB, CPEIU KOTOPBIX IIMPOKO MPUMEHSIOTCS a30COCIu-
HEHHS U KHUCJIOPOJICOACPIKAIINE XeIaTo00pasyolue peareHThl. M3BecTHB MHOTOUHC-
JICHHBIE METOJIMKH OINpeAeICHHUs KeJle3a 3TUMH peareHTaMu B Buje OMHAPHBIX U pa3-
HOJIUT@HAHBIX KOMILIEKCOB.

B npencrasnennoil pabore creKTpoOTOMETPUIECKUM METOJI0M OBUIN M3yUe-
HbI pasHonuranansie komriekesl Fe(II)-R-Tpuron X 114. YcranoBieHo, 94To Kene30
C peareHToM 00pa3yeT OKpallleHHBbIH KoMIieKe B KUCIOU cpeae pH-2.0 ¢ Ayvax =443
oM. B npucyrctBun Tpurton -X 114 oOpa3yercsi pa3HOTUTaHIHBIH KOMILUIEKC U U3Me-
HSIOTCS. ONTHMANBHBIC YCIOBHSA KOMIUIEKcooOpa3oBanus. [Ipm sTom HaOmromaeTcs
0aTOXPOMHBIN CIBUT MO CPAaBHEHHIO CO CIIEKTPOM OMHAPHOTO KOMILIEKCA, W ONTH-
ManbHast pH komruiekcoOpa3oBaHMs CIABHTraeTcss B KHCIYIO cpemy. MaKkcHMabHBINH
BbIXOZ KoMmIulekca HaOmogaerca Ipu pH onr -1, Aywax=458 HM. Brrduciiensl MonsipHbie
KO3 (PUIIMEHTBI TOTJIONICHNUsT OMHAPHBIX M PA3HOJMIaHIHBIX KoMIUIeKkcoB: FeR
e=1,49 -10°%, FeR-Tpuron X114 ¢=2,12 -10*. VCTaHOBIICHO BIHMsAHKE KOHIIEHTPAINH

pearupyronmx BeLUIeCTB. TEMIEPaTypbl U BpEMEHU Ha 00pa3oBaHue OMHAPHOIO U pa3-
HOJINTaHTHBIX KOMIUTEKCOB. COOTHOIIEHHE KOMIIOHEHTOB B COCTaBe 00pa3yIoMmnXcs
KOMITJIEKCOB YCTaHOBJIEHO METOJIaMH M30MOJIIPHBIX CEPHH, OTHOCHTEJIHOTO BBIXOAA
Crapuka - bapbanens u cnpura pasHoBecus: Fe: R=1:2, Fe: R: Tpuron X114=1:2:2.
YcraHOBNIeH MHTEpBaJl MOAYMHAEMOCTH 3akoHy bepa: Fe-R 0,11-2,24 mxr/mir; Fe-R-
Tputon X114 0,11-3,36 Mxr/mi. M3ydeHo BIUsHHE MOCTOPOHHUX MOHOB M MacKHPy-
IOIIMX BEIIECTB Ha 00pa3oBaHHE OMHAPHBIX M Pa3HOJUTAHIHBIX KOMIUIEKCOB. YCTa-
HOBJICHO, YTO B IIPUCYTCTBHH TPETHETO KOMIIOHEHTa M30MPATENbHOCTh PEAKIIUN KOM-
IIEKCO0Opa30BaHMsl 3HAUUTENIFHO YBEIMIMBAETCS.
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RAPID SPECTROPHOTOMETRIC METHODS
FOR THE DETERMINATION OF TRACE LEVEL
GOLD (IIT) USING 2,2, 3, 4-TETRAHYDROXY-3-SULPHO-5
'“CHLORAZO -BENZENE PRESENCE OF THE CATIONIC SURFACTANTS

P.R.Mammadov, A.M.Mukhtarova, F.M.Chiragov
Baku State University, Baku
poladazer@gmail.com

The large amounts of gold are still used in the manufacture of coins, medals,
jewelry, art and also has a number of uses in industry, medicine, and other applica-
tions. Therefore, it is clear that in the arsenal of analysts there must be simple and rap-
id methods to determine Au(IIl) in a wide concentration range with the highest possi-
ble sensitivity accuracy. Although many modern techniques, such as inductively cou-
pled plasma atomic emission spectrometry (ICP-AES), inductively coupled plasma
mass spectrometry (ICP-MS), electrothermal atomic absorption spectrophotometry
(EAAS), graphite furnace atomic absorption spectrophotometry (GFAAS) are availa-
ble for the determination of silver at trace levels in numerous complex materials.

Factors such as the low cost of instrument, technical know-how, consumable
and costly maintenance of technique restrict the wider applicability of these tech-
niques, particularly in laboratories with limited budget in developing countries and for
field work lack of any requirement for consumables and almost no maintenance, have
caused spectrophotometric methods to remain a popular technique. The wide variety
of spectrophotometric methods for determination of Au(IIl) have been reported, each
chromogenic system has its advantages and disadvantages with respect to sensitivity,
selectivity and convenience. The azocompounds on the base of pyroghallol had widely
been applied for the determination of noble metal ions, this type of reagent has higher
sensitivity and high selectivity. In the search for more sensitive azocompounds on the
base of pyroghallol reagent, in this work, a reagent 2,2',3,4-tetrahydroxy-3 -sulpho-5 -
chlorazobenzene (TSXAB) was synthesized according to the standard method and a
color reaction of TSXAB with Au(IIl) in aqueous and in the presence of the cationic
surfactants was carefully studied. The aim of present study is to develop a simpler di-
rect spectrophotometric method for the trace determination of Au with TSXAB in
aqueous solutions, and in the presence of cationic surfactants, such as cetylpyridine
chloride, cetylpyridine bromide and cetyltrimethylammonium bromide in aqueous so-
lutions.

Absorption spectra

The absorption spectra of the Au (IlI)- TSXAB is a curve with the maximum
absorbance at 490 nm and an average molar absorption coefficient of 2.3:10* 1 mol™
cm ' in aqueous media. The absorption spectra of the Au(IIl)-TSXAB- CPCI, Au(IlI)-
TSXAB- CPBr and Au(IIl)-TSXAB- CTMABE- systems is a curve with the maximum
absorbances at 520 nm, 520nm and 540 nm and average molar absorption coefficients
of 3.7810* 1 mol™" cm™ 3.67:10* I mol™ cm™ and 3.81'10* 1 mol™! cm™ in micellar
media, respectively.

Effect of acidity. Of the various pH 0-12 studied, pH 5,0-6,0 found to be the
best acid for the Au(IIl)- TSXAB system and pH 4,0-5,0 found to be the best acid for
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the Au(III)-TSXAB- CPCl, Au(Ill)-TSXAB- CPBr and Au(Ill)-TSXAB- CTMABr
systems at room temperature (25+5)°C. The absorbance of the reagent solution and the
all systems depends on the medium pH; therefore, the absorption spectra are studied
relative to a blank experiment against the background of control experiment (R and
R+CSAS), which was prepared in the same conditions.

and Barbanel and the equilibrium shift method. All the methods showed that the
component ratio were 1:2 in the Au(Ill)- TSXAB system and 1:2:2 in the Au(Ill)-
TSXAB-CPCI, Au(Ill)-TSXAB- CPBr, Au(lll)-TSXAB- CTMABr systems. The
number of protons displaced upon complexation was determined by the Astakhovs
method, and the indicated component ratio in the complexes was confirmed.

Effect of the reagent and cationic surfactants concentration. Different molar
excesses of TSXAB and cationic surfactants were added to a fixed Au(Ill) concentra-
tion and the absorbance was measured according to the standard procedure. It was ob-
served that a 1 mkg/ml of silver metal (optical path 1 cm in length), the reagent and
cationic surfactants molar ratios produced a constant absorbance of Au(Ill)- TSXAB-
CPCl, Au(IIl)-TSXAB-CPBr, Au(IlI)-TSXAB- CTMABTr systems. For all subsequent
measurements, 2 ml of 2-:10* M TSXAB reagent and 4ml of 2:10* M cationic surfac-
tants was added.

Calibration curve

The effect of metal concentration was studied over 0.01—-100 mkg m 1"!, distrib-
uted in four different sets (0.01-0.1, 0.1-1, 1-10 mkg ml ') for convenience of the
measurement. The absorbance was linear for 0.584—5.61 mkg ml™' of Au (III) in the
Au(IIl)- TSXAB system and 0.428-6.362 mkg ml !, 0.435-6.221 mkg ml ', 0.436—
6.832 mkg ml™' of Au (III) in the Au(IIl)-TSXAB- CPCI, Au(IlI)-TSXAB- CPBr,
Au(Ill)-TSXAB- CTMABT systems, respectively.

Table 1
Selected analytical parameters obtained by optimization experiments
Selected value
Au(IID)- Au(IID)- Au(IIT)- Au(IT)-

Parameters Studied TSXAB TSXAB- TSXAB-CPBr | TSXAB-

range CPCl CTMABr
Wavelength / A max(nm) 200-800 490 520 520 540
Wavelength / A opt(nm) 490 540 540 540
pH 0-12 5-6 4-5 4-5 4-5
Time /h 1-24h 5-10 min 5-6 min. 5-6 min. 5-6 min.
Temperature / °C 0-80°C 25+5°C 25+5°C 25+5°C 25+5°C
Au(IIl): TSXAB | 1:10- 10:1 1:2 1:2:2 1:2:2 1:2:2
:CSAS)
Molar absorption coef- 2.3x10* 3.78x10% 3.67x10% 3.81x10%
ficient / 1 mol! cm!
Linear range/mkg 1! 0.01-10 0.584— 0.428-6.362 0.435-6.221 0.436-6.832

5.61

From the slope of the calibration graph, the average molar absorption coeffi-

cient was found to be 2.3:10% 1 mol™' cm™ for Au(IIl)- TSXAB system and 3.78:10* 1
mol ™' ecm ™ 3.67:10*  mol " cm™' and 3.81:10* I mol™! cm™! in the Au(III)-TSXAB-
CPCl, Au(1ll)-TSXAB- CPBr, Au(Ill)-TSXAB- CTMABTr systems, respectively. The
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selected analytical parameters obtained with the optimization experiments are summa-
rized in Table 1.

Precision and accuracy

The precision of the present method was evaluated by determining different
concentrations of Au (each analyzed at least five times). The relative standard devia-
tion (n = 5) was 0%-2.0%, for 0.1-8 mkg of Au(lll), indicating that this method is
highly precise and reproducible. The Sandell’s sensitivity for Au(Ill) were found to be
7 mkg cm™ in Au(II)- TSXAB system and Smkg cm™, 6 mkg cm™, 5 mkg cm™ in the
Au(IIl)-TSXAB- CPCl, Au(I1ll)-TSXAB- CPBr, Au(Ill)-TSXAB- CTMAB-r systems,
respectively.

The effect of over 30 cations, anions and complexing agents on the determina-
tion of only 1 mkg ml" of Au(IIl) was studied. The criterion for interference was an
absorbance value varying by more than 5% from the expected value for Au (III) alone.

Applications

The Au(Ill)-TSXAB- CTMABr system was successfully applied to the deter-
mination of Au (III) in a series of synthetic mixtures of various compositions (Table
2).

Determination of Au (III) in synthetic mixtures

Several synthetic mixtures of varying compositions containing Au (III) and di-
verse ions of known concentrations were determined by the present method using
EDTA as a masking agent; and the results were found to be highly reproducible. The
results of synthetic mixtures analyses by the spectrophotometric method were found to
be in excellent agreement with those obtained by ICP-OES. The gold(IIl) content in
the synthetic mixtures sample was determined using a concurrently prepared calibra-
tion graph.

In the present work, a simple, rapid, sensitive and selective methods was devel-
oped for the determination of Au(IIl)) in difficult sample matrices. Therefore, this
method will be successfully applied to the monitoring of trace amounts of Au(Ill) in
industrial and natural samples.

Table 2
Determination of Au(IIl) in synthetic mixtures
Proposed method ICP-OES
= Composition of mixture Au(I1l) mkg/ml Recovery + Au(1Il) Recovery +
o (mkg/ml) q ry ry
mkqg/m o 0
5 Added | Found | SP(%) mkg/ml | s (%)
Found
A | Au3+ 1.5 1.52 102+£0.3 1.51 101+£0.3
2.0 2.04 104 +£0.2 2.02 102 +0.2
B | Asin A + Cu2+(25)+ Fe3+(25) 1.5 0.51 101 £0.4 0.52 102+0.4
2.0 2.03 103 +0.2 2.02 102+0.2
C | Asin B¥Mg2+ (25)+Co3+ (25) 1.5 1.51 101 £0.2 1.50 100+0.2
2.0 2.02 102+£0.2 2.01 101 £0.2
D | Asin C+Cr 3+(25)+Ca2+ (25) 1.5 1.49 98+0.2 1.495 99+ 0.1
2.0 2.02 102+0.1 2.025 101 0.1
E | AsinD +Ag+(25)+Hg22+ (25) 1.5 1.48 97+0.3 1.49 97+0.3
2.0 2.02 102+£0.2 2.01 101 £0.2
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PREPARATION OF NEW COMPOSITIONS
OF ADHESIVES MODIFIED WITH CUTTINGS

U.A.Hasanova %, N.A.Guliyeva!, B.F.Zarbaliyev?, A.R.Israfilli’,
R.M.Abdullayev!, H.N.Guliyev', T.H.Murshudov', N.X.Abushova'
!Azerbaijan State Oil and Industry University, 16/21 Azadliq Ave, Baku, Azerbaijan
2University of Strasbourg, Strasbourg, France
French Azerbaijani University, 183 Nizami St, Baku, Azerbaijan
“Baku State University, Z. Khalilov 23, Baku, Azerbaijan
abdullayevramin1999@gmail.com

The development in the chemistry of the high molecule compounds leads the
scientists to work more deeply on the preparation of new materials having higher
properties, functionality as well as higher applicability in industry. Therefore, one of
the main objective in this field is to modify the industrial synthesized oligomers and to
prepare new compositions based on these oligomers. One of the well-known oligomer
can be considered as epoxide oligomer. Epoxide oligomer is generally used to stick
the materials such as woods, metals etc.

In this project, the adhesive compound has been obtained by use of ED-20 type
epoxide oligomer and PEPA in cold conditions. Additionally, the fillers and coutchouc
solutions have also been added in order to increase the properties of prepared adhesive
material.

Initially, the standard composition has been prepared with ED-20 epoxide oli-
gomer, then, the required amount of PEPA has been defined. After defining, the
amounts of materials, the adhesive material has been successfully prepared.

In the next step, the effect of the addition of wood cuttings has been studied by
adding various amounts of cuttings. The physical-mechanical and chemical properties
of adhesive for each amount have been completely studied. The preparation procedure
of the adhesive material modified with cuttings has been as below.

Firstly, the ED-20 oligomer has been mixed mechanically with cuttings in exact
ratios and mixed during 1-2 minutes. The addition of antioxidant is the following step
for this material. Since it is important to obtain homogenous mixture, the resulted
composition has been heated at 70°C during 1 minut. During the mixing process, the
hardener has also been added for the purpose of obtaining high mechanical properties.
After the addition of optimum values of cuttings in the adhesive, the properties have
been studied. The results of properties show that new composition obtained with of
cuttings has the same properties with the standard composition that prepared in the
initial step.
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SIMAL ORAZILORIND® HIDROGEN SULFID TORKIBLI
YERALTI SU MOnBOLORININ KiMYOVi ANALIZi

N.A.Quliyeva!, Z.V. Abdulazimova!, V.F. Xslilov!, E.M. 9zizov',
M.A.Molikzads', N.9.Mbslikova', A.M.Ozizov>
!Azerbaijan State Oil and Industry University, 16/21 Azadliq Ave, Baku, Azerbaijan
2University of Pannonia, Veszprem, Hungary
vugar.khalilof@gmail.com

Hazirda Azorbaycan Respublikasinin ohalisi yerli monbalorin mineral sular ilo
mialicosini davam etdirir. Yayda monboloro golonlorin oksoriyyati avvalcodon
hokimlora miiraciot etmadon va tibbi nozarat altina alinmadan suyu miistaqil sokildo
totbiq edirlor. Miialicovi mineral sularin bu ciir nozaratsiz istifadosi saglamliga ciddi
zaror verd bilor. Mineral hidrogen sulfidli sularin miialicovi mogsadlor {igiin rasional
istifadesi onlarin torkibi, xiisusiyyaotlori vo badene tosirlori hartorofli dyronilmadon
miimkiin deyil. Hidrogen sulfidli mineral sularin miialicovi moagqsadlor iigiin rasional
istifadosi onlarin torkibi, xiisusiyyotlori vo bodono tosirlori otrafli dyronilmodon
miimkiin deyil. Hidrogen sulfidli miialicovi sular asason termal vo soyuq bulaqlar ilo
tomsil olunur. Bu sularinin miialicovi tosiri, suda moévcud olan aktiv kimyovi
xiisusiyyotloro malik olan sorbost hidrogen sulfid ilo alagolidir. Bizim torafimizdon bir
ne¢o hidrogen sulfid monbalorinds bu monbalarin torkiblorinds xlor ionlarmin olmast
vo miqdarinin miiayyanlosdirilmasi {igiin monitoring aparilmigdir. Malum olan biitiin
anionlardan xloridlar an yiiksok miqrasiya qabiliyystine malikdirler ki, bu da onlarin
yiiksok holl olma qabiliyyati, canli orqanizmlor torafindon zoif ifade olunan sorbsiya
va istehlak etmo gabiliyyati ilo izah olunur.

Igmoli suda artan xloridlor ona duzlu bir dad verir vo insan saglamligina monfi
tosir gostarir; eyni zamanda moisot vo texniki ehtiyaclar ii¢iin do yararsizdir. Suda olan
xloridlor saglamliga zororlidir. Xlorid torkibli su istifado edorok, insan su-duz
balansinin vo hozm sisteminin pozulmasi ilo qarsilasir, siskinlik yaranir. Bu sobabdon,
kurort zonalarmin vo bu sudan giindolik hoyatda istifado edon ohalinin yasadigi
kondlorin yerlosdiyi orazilordoki hidrogen sulfid monbolorindo xlor ionlarinin
miqdarinin korrelyasiyasini izlonilmolidir. Niimunolor 2019-cu ilin avqust ayinda
Simali orazisindoki i menbadon gotiiriilmiisdiir.

Cadval testlorimizin naticalarini gostorir

Yer Cl'mgq/l
Shimali kond 577
Khazar turist bazasi 57300
Shafa turist bazasi 39600
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IKCTPAKIUOHHO-®OTOMETPUYECKOE
ONPEJAEJIEHUE KOBAJIBTA(II)
C 5-4-'mAPOKCH-3,5- TUMETUJIBEH3NJINIEH)
-2,4-TUA30JIUMIUHINOHOM

H.A.Bepauzane, K.P.AnueBa, H. A.HoBpy3oBa
Asepbaiioncanckuii I'ocyoapcmeennviii [ledacocuyeckuii Ynusepcumem,
Xumuyeckuii haxynomem
kerim.kuliev.69@mail.ru

Hdns  poromerpuueckoro omnpenenennss kobameta(ll) mnpumenenen 5-(4-
THUAPOKCH-3,5-muMeTi OeH3unuaeH)-2,4-tuazonuauuanod (L). [lns BeIsicHeHHs BO3-
MoxHOCTH dKcTpakiuu PJIK ncnbiTaHbl HeBoHBIE pacTBOpHTENHU: Xjopodopm, 1,2-
JIMXJIOPATAH, YETHIPEXXJIOPHUCTHINA YTiiepoJ, OeH30J, XJIOPOEH30JI, TOJYOJ, KCHIIOIN,
n300yTaHOJ, W30MEHTAHON M IUATWIOBBIH 3(pHp. DKCTParupyemMocTb KOMIUIEKCOB
OLICHUBAJIH KO-3(PPUIMEHTOM pacIipe/ielieHrs] U CTeNeHbI0 dKCcTpakuuu. Hammydmim-
MH 9KCTpareHTaMu OKa3aJHMCh TUXJIOPITaH, XJI0podopM, XJIOpOEH30 U YETHIPEXXJI0-
pucterii yriepon. [Ipu ogHOKpaTHO# KCTpakuu xiaopodhopMom u3Biekaercs 97.5%
koOanpTa B BUe kommuiekca. Komruteke sxenesa(lll) skcrparupyercs B xsmopodopm B
quanasone pH 8.0-9.3. Dkcrpakius yMeHbIIAaeTCsl KaK PU YMEHbIIEHUH, TaK U IpU
yBesnmuennn pH BojgHO# (a3el. Bexon kommiekca MakcHMalieH NMPH KOHIECHTPALUH
5.0x10™ moms/x L.

Kommnexc ko6anpTa ¢ L ycTOHYMB B BOXHBIX W OPTaHUYECKUX PACTBOPUTEISX H
HE pa3ziaraercs B TEUCHHUE ABYX CYTOK, a MOCTE IKCTPAKIHUU-O0IbIIe Mecsna. Makcu-
MaJIbHasl ONTHYECKas IUIOTHOCTbh JOCTUTAETCS B TeueHue 5 MuHyT. KoMmruiekc ycToi-
4yuB npu HarpeBanuu 1o 70° C.

Crenenp U3BJIEYEHUS HE 3aBHCHUT OT COOTHOIIEHHUS 0OBEMOB BOJHOW 1 OpraHu-
yeckor (a3 B mmpokoM uHTEpBase (oT 5:5 mo 100:5), 4TO MO3BONSIET MPOBOIUTH OI-
HOBpPEMEHHOE KOHIIEHTPHPOBaHUE M (POTOMETpHUUECKOe ompeneneHue xenesa. Koag-
(bMIIMEHT KOHIIEHTPUPOBaHUs qocTuraeT Ha 20.

MaxkcuManbHbIM aHAaJIUTUYECKU CHTHaJ MpU KOMIUIEKCOOOpa- 30BAHUU KO-
6anpTa ¢ L Habmomaercs pu 482 aM. L MakcumansHO morsomaet rmpu 336 um. barto-
XPOMHBIH CABUT cOCTaBIsIET 146 HM. MOsIpHBI K03()(QUIIMEHT MOTJIOMICHUS paBeH €
= 2.35x10*. Kommexcoobpasyromeii gopmoii xobansTa seusercs Co’’. Tlpu sTom
YHCJIO aTOMOB BOJIOPO/ia, BBITECHSEMBIX UM M3 OIHOHM MoJIeKyJbl L, okazanoch pas-
HbIM 1.

HK-criekTp KoMITIeKca CpaBHEH CO CIIEKTpoM peareHTa. Habmrogaemas momnoca
B obmactu 1593-1448 cm™' cooTBercTByeT apomartudeckomy kombiy (C=C). B UK-
criekTpax Komraekca B obmactu 3050-3010 cv™ uMeroTCs CHIbHBIE MONOCH MOTJIO-
LICHUS, CBA3AHHBIC C Vcy B apOMAaTHYECKOM siipe. Vcue3HOBEHME IMOJIOCH! MOTJIOIIEe-
Hus B o6mactu 3500-3250 oM ~! ¢ makcumymom npu 3364 cM ! cBuzeTeNnbCTBYET 06
OTCYTCTBHH CBOOOJHBIX Tpynmn NH B cHHTE3MpOBaHHOM KOMILTEKCE. DTO YKa3bIBaeT
Ha TO, YTO METaJUI KOBAJICHTHO CBSA3AaH C a30TOM U KOOPAMHAIIMOHHO CBSI3aH C KHUCJIO-
POJIOM.

TepmorpaBumerpudeckoe ucciuenopanue kommiekca Co- L mokasano, 4ro ero
TEPMHUECKOE Pa3lIOKEeHUE MPOUCXOMUT B JIBE cTaauu. Temmeparypa AeruapaTaluu
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(90° C - 110 ° C) na xpuBoit ATA mo sugorepmuueckoMy 3Qdexty (moreps Beca
4,89%) yka3bpIBaeT Ha JerujpaTaiuio komiuiekca. B unteppane temmneparyp 380-460
oC HabmoaeTcss MaKCUMaJbHasi CKOPOCTh MTOTEPH MACChl, KOTOpask CBS3aHa ¢ yaaje-
nueMm L (motepst maccol 41,76%). KoHedHbIM TpoayKTOM TEpMOIHM3a KOMILICKCA SIB-
nsiercst CoO.

CTeXHOMETPHUIO MCCIIETyEMBIX KOMIUIEKCOB yCTAaHABIMBAJIM METOJAaMH C/IBUTA
paBHOBecHs, OTHOCUTENIbHOTO Bbixoaa Crapuka bapOanens u npsmoit nuHHH. Bee
METOABI TOKa3ald, YTO COOTHOIIEHHE KOMIIOHEHTOB B KOMILJIEKCE cocTaBiseT 1:2.
MetooM mepecedeHnsi KPUBBIX OMPEAETIEeHBI COCTaB KOMITIEKCA M BBIYMCIIEHBI €T0
KOHCTaHT ycroiunBocTu. Korcranra ycroitunBoctu B=11.1. [IponsBenennbie pacue-
THI TIOKA3aJIM, YTO KOMILJIEKC B OpraHUYecKor (asze He IMOJMMEpPU3yeTCsl U HaXOIUTCA
B MOHOMEpPHOMH (hopme. DKCTPaKT KOMIUIEKCa KOOaIbTa MOAYMHAETCS OCHOBHOMY 3a-
KOHY CBeTonorjomeHus npu konueHtpauuu 0.5-10 mxr/min. Ha ocHoBanum ypaB-
HEHHS TPaJyHpOBOYHOrO Tpaka pacCUUTHIBAIM TIpenest (pOTOMETpHYECKOro oOHa-
PYXKEeHHUS U Ipee KOTHMIeCTBEHHOTO opeiesieHust kobansta B Buae Co-L.

Ha ocHoBanuu pe3yibTaToB CHEKTPOPOTOMETPHUUCCKOTO HCCIEIOBAHUS KO-
oampTa(ll) ¢ L pa3paboTaHbl METOAMKH OMpEACICHIS KOOalbTa B MOYBAX, PACTCHUIX
1 BOJIC.
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IKCTPAKIIMOHHO-CIIEKTPO®OTOMETPUYEC-KOE
OIIPEJAEJIEHUE BAHAIUS B TIPUPOJJHBIX OBBEKTAX
C 2,6-:AMTUOJI-4-METHJI®EHOJIOM U JTUIIUPUANUTIOM

K.A.Kynues, III.A.MawmenoBa
Asepbatioocanckuil I'ocyoapcmeennwiii I[ledazoeuueckuil Ynusepcumem
Kerim.kuliev.69@mail.ru

Hacrosimiast paGora mocBsimieHa pa3pabOTKH AKCTPAKIIMOHHO-CHEKTPO(doTo-
METPUYECKUX METOJIMK OINpeCIICHUsS BaHAAWs C HCIOJB30BAaHUEM 2,0-TUTHON-4-
Metwidenona (JJTM®) u munupuauna (Jumn). PeareHT cuHTE3MpOBaH MO U3BECTHOU
MeTOoJUKe U oxapakrepuzoBaH merogamu K- u SIMP-cnexrpockonuu.

Hawuny4immmu sKkcTpareHTaMH OKa3alkCh JUXJIOPATaH, XJI0pO(hOPM U YeThIpeX-
XJIOpUCTHIN yraepo. [Ipu ofHOKpaTHON 3KCTpaKIKHU XJIOpOoPOopMOM M3BIeKaeTcs 98.8
% V(IV) B Bune xommiekca. Komrieke skcTparupyercss B XJI0podopM B JHania3oHe
pH = 6.8-7.5. DKcTpakIusi yMEHbIIIAETCS KaK MMPU YMEHBIIIEHUH, TaK U TIPU YBEIHYC-
Huu pH BomHOM (a3pl. Beixon KoMIuIiekca MaKCUMAJICH TIPU KOHIICHTPAIHU 8.0x10*
Mons/n1 JITM® @ u 8.8x10™* mons/n Jun. Kommrexe V(IV) ¢ ITM® u Jun ycroii-
YUB B BOJHBIX M OPraHUYECKUX PACTBO-PUTEISX M HE pa3iaraercsl B TEUCHHUE JBYX
CYTOK, a ITOCJIe SKCTPAKIUK - OoJIbIIe Mecsla. MakcuManbHas ONTHYEeCKask TNIOTHOCTh
nocturaercsi B redenue 5 MuHyT. Kommieke ycroituns npu HarpeBanuu 10 80° C. Amax
=628 am. ITM® makcumaiabHO moriomaeT npu 274 M. baTtoXpomHBIi CABUT coc-
TaBnseT 354uM. e= 3.61x10°,

Bruto ycraHOBIIEHO, YTO KOMILIEKCOOOpa3yromel popMoil BaHAANS SBISETCS
VO, TIpu 5TOM uYMCIIO aTOMOB BOJOPO/A, BBHITECHAEMBIX MM M3 OJHOH MOJIEKYIbI
ATM®, oxazanock paBHbIM 1. MeTolaMi OTHOCUTEIBHOIO BBIXOJA U MPSIMOM JIMHUU
yCTaHaBJIMBaJIM, YTO COOTHOILIEHHE KOMIIOHEHTOB B KOMIUIeKce coctaiser 1: 1: 1.
MetooM niepecedeHuns: BBIYUCIIEH ero KOHCTaHT ycroiunBocth (1gf = 9.58). [Ipous-
BEJICHHBIC PACUETHI TIOKA3aIIH, YTO KOMIUIEKC B OPTAaHWUYECKON (ha3e HAXOTUTCS B MO-
HoMepHOU ¢opme. Komrieke BbIAECICH B TBEPIOM BHAE M HCCICAOBAH METOIAMHU
aeMeHTHOro aHanmu3a, MK-crmekrpockonuu u TepMorpaBuMeTpuu. [Ipu HCMONb30-
Baanu 0.5-0.8 M NH4OH (wmm xe pH 8.5-8.8) cTemeHb pesKCTpakIuu JOCTUTAET
95.8%. BypHoe pasnoxxeHue komiuiekca HaunmHaercss npu 440°C, mpu 3TOM yObLIb
Macchl coctaBisieT 49.3%, 4To cooTBETCTBYET yaaneHuto aunupuamwia. [pu 500-640
°C Boigensiercst ITM® (yObutb Maccsl coctasisier 39.3%.) [lanee npu HarpeBaHUH 110
670°C obpasyercs V20s.

Bospime xonmmuecTBa MICNOYHBIX, MIETOYHO-3€MENbHBIX MeTayuioB u P3D He
MemraroT onpenencanto Banaausi ¢ ATO u JJun. Memaromee Brusiaue Fe(I1l), Cu(ll),
Ti(IV), Zr(IV), Nb(V), Ta(V), Mo(VI) u W(VI) ycrpanens! peryiupoBanueM pH cpe-
IIBI WK K€ TIPUMEHEHNEM MAacKHpYIOMmuX BemecTB. O0IacTh JIMHEHHOCTH TPaIynpo-
BOYHOH 3aBHCHMOCTH JJISI XJIOPO(HOPMHOTO IKCTPAKTa KOMIUICKCA COXPAHICTCS B HH-
TepBasie KoHIeHTparui BaHaaus 0.5—14 Mkr/mi (ypaBHEHHE TPaJyHdpOBOYHON 3aBH-
cumoctu: 0.048+0.055x). Pa3zpaboranHas METOJMKA MPUMEHEHA K ONPEICICHHUIO Ba-
HaJWsI B TOYBAX, PACTCHUSX, BOJIC, HE(PTU U MPOTYKTaX €T0 MepepadOTKH.
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HEYDOR OLIiYEV ADINA NEZ-DO NEFT YAGLARININ
HiDROGENLO TOMIZLONMOSI PROSESININ
EKOLOJI TOSIRININ MU9YYONLOSDIRILMOSI

Q.i.Bayramov, A.M.Hiiseynli
Bak: Doviat Universiteti
giyasbayramov(@mail.ru

Azorbaycanin osas sonaye miiossisolorindon biri Heydor Oliyev adina Neft
Emali Zavodudur (NEZ-dir). Bu zavodda neftin ilkin emali vo neft distillatlarinin
(fraksiyalarinin) amtaa mohsullar1 kimi hazirlanmasi, mazutun vakuumda qgovulmasi
vo yag distillatlarinin miixtolif iisullarla tomizlonmoasi (onlarin omtos mohsullart kimi
hazirlanmasi)iizra texnoloji proseslorini hoyata kegirir.

Bu texnoloji proseslorindon biri yag distillatlarinin on miiasir metodlardan biri
hesab edilir. Azorbaycanin ovvallor neft yaglari istehsal edon neft emali zavodlarinin
texnoloji qurgulara nisbaton hidrogenin ekoloji cohatdon ¢ox bdyiik ohomiyyatli
istehsalata malikdir. Lakin molum oldugu kimi bu texnoloji proses digor istehsalat
sonaye saholorindo oldugu kimi tam tullantisiz istehsalata malik deyildir. NEZ-in
ekoloji normativ texniki sonadlorindo qeyd edildiyi kimi neft yaglarmin hidrogenlo
tomizlonmosi qurgusundan miixtolif monbolordon bir-birindon fiziki vo kimyovi
xususiyyatlorino goro forqlonon tullantilar alimir. Daimi olaraq digor istehsalat
saholorindo oldugu kimi homin istehsalat saholorindo do dovlst yoxlama organlari,
SOCAR-1n miiessisa daxili ekoloji monitoring nozarati aparilir. Lakin bu vaxta qader
geyd olunan qurgunun ekoloji texnoloji prosesinin  ekoloji  tohsilinin
miioyyaonlosdirilmasi- qiymotlondirilmasi iizra elmi todqiqat isi aparilmamigdir. Homin
qurgunun texnoloji istehsalatt zamani1 formalasan tullantilarin faktiki formalagmasi,
fiziki-kimyovi  xUisusiyyotlori, torkibi hocmi, saxlanilmasi, tomizlonilmaosi,
zararsizlogdirilmoasi omoliyyatlarinin, yoni homin tullantilarin otraf miihito ekoloji
tosirinin qiymetlondirilmasi iizro ekoloji elmi todqgiqatin aparilmasinin togkil olunmasi
ticlin torafimizdon ilkin arasdirilmalar aparilmigdir.

Buna gora do ilkin olaraq malum olan texniki odebiyytalardan elmi texniki
jurnallardan istifado olunaraq elmi izahatlar hazirlanir. Bununla borabor, yuxarida
gostorilon qurguda olan tullantilarin torkibine vo ekoloji tosirinin miisyyonlosdirilmosi
iizra molum olan analitik analiz metodlar: ils istifade olunaraq elmi todqiqat isinin
aparilmasi proqramlasdirilmisdir.
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AQROKIMYOVi TODQIQATLARDA RADIOAKTIiVLIK PARAMETRI

G.F.Korimli, A.A.Somadova, H.L.Rafiyeva
Bak: Dovlat Universiteti
aytan.samad@gmail.com

Agqrokimyavi todqigatlarda radioaktiv izotoplardan, xiisusilo do **P izotopundan
istifado olunmasi bir ¢ox hallarda radioaktivliyi, radioaktiv maddalorin analitik
ayrilmasi aparilmadan, stialanmani birbasa quru bitki vo torpaq niimunslorindo
O0lgmoklo  toyin etmoyo imkan verir. Todqgigatin noticolori gostorir ki, udma
qabiliyyatinin toyin edilmasi tliglin radioaktiv metod karbonatli torpaglarda ugurla
istifado edils bilar.

Yer iiziindo tobii vo siini radioaktiv izotoplarin yigilmasi vo miqrasiyasinda
miioyyan rolu bitki ortliyli vo torpagin xiisusiyyetlori oynayir. Belo ki, radioaktiv
izotoplart udmaq ve onlar1 6z orqanlarinda yigmaq qabiliyyati bitkilorin néviindon
asilidir. Gilli torpaglar radioaktiv elementlori qumlu torpaqlara nisboton daha ¢ox
udur. Torpagin yliksak sukecirmasi bu elementlarin torpagin profilinde miqrasiyasini
vo onlarin ¢ixarilmasini sortlondirir.

Basqa standarta osason, miiossisonin sanitar-miihafizo zonasinin torpaginin
yoxlanmast zamant onun profilindon asili olmayaraq, torpagmn pH-nin vo onda
kanserogen vo radioaktiv maddelorin midarinin toyini olunmast macburidir. Torpagi
cirklondiran bir sira kimyovi maddalor yalniz molum ¢irklondirmo monbayi oldugu
halda toyin olunmalidir - bunlar ammoniumlu vo nitrali azot, xloridlor, pestisidlor,
atilib qalan vo miitohorrik sokildo agir metallar, neft vo neft mohsullari, ugucu
fenollar, sulfid birlosmolori, yuyucu vasitolar, arsen, sianidlor, polixlorid bifenilloridir.

Yod I radioizotoplar1 otraf miihitin miixtolif obyektlorindo (torpag, su, bitkilor, gida
mohsullar, hava vo s.) ola biler. Onlarda radioaktiv yodu toyin edsrken niimunalerin ilkin
emalini spesifik metodlarla aparirlar. Torkibinds ariyib barkimis radioaktiv hissaciklor ola
bilon niimunalar ilkin emaldan sonra qalovi ilo asmdirlmahdir. ilkin emaldan (buga vermo,
yuyulma, aritmo) sonra niimunalorin biitiin ndvlarindon yod radioizotoplarinin ayrilmasini
vahid metodika {izra aparirlar.

Radioizotop metodlar1 torpaqsiinasliqda torpagin tobii vo siini radioaktivliyini,
torpagdaki havan1 vo qrunt sularii dyronmok ii¢iin getdikco daha genis totbiq olunur.
Radioaktiv izotoplardan torpagin fiziki xassolorini (nomlik, sixlig, mesamoalilik) toyin
etmok {iciin vo suyun vo qida maddolorinin torpaqda vo torpag-bitki sistemindo
harakati proseslorinin indikatoru kimi istifads olunur.
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BOZi KECID METALLARIN MUXTOLIF LIQANDLARLA
KOMPLEKS BiRLOSMOLORININ iQ- SPEKTROSKOPIK TODQIiQi

Z.N.Mehdiyeva', T.0.Qahramanov’, S.i.Qahraomanova?, T.Y.Osgarova’
'Bak: Dovat Universiteti
AMEA-nin Kataliz va Qeyri-Uzvi Kimya Institutu
sahnaz.qehremanova@mail.ru

Mangqan(II) vo sink(II)-nin yeni ligandlarla (salisil tursusu vo sistein) miixtolif
miihitlordo [MnLy(H20),]2H,0, [ZnL»(H»0):] 2H,O koordinasion birlogsmalorinin
sintez metodlar1 islonib hazirlanmigdir. Sintez olunmus kompleks birlogsmolorin
koordinasiya xarakterini toyin etmok {iciin IQ spektroskopik analiz aparilmigdir.
Asagida sistein ilo ZnSO; kompleksinin vo salisil tursusu ilo MnCly'H,O
kompleksinin 1Q-spektroskopik analizi haqqinda molumat verilmisdir. ©ldo olunan
maddanin spektri ligand spektrindon shomiyyatli doraceds forqlenir. Bels ki, sistein
molekulunun spektrindo karboksil vo amin qruplarmin valent rogslorine aid udma
zolaglar1 spektrin 1790 sm™ vo 3374 sm™ tezlik sahosindo goriiniir. Gostorilon
zolaglar kompleksin spektrinda itir vo 1563 sm™ vo 3212 sm™ tezlik sahosino kegir.
Qeyd edok ki, - SH grupunin valent rogslorine uygun udma zolagi ligandin 2552 sm’!
tezlik sahosindo goriiniir. Bu zolagin xarekteri kompleksin spektrindo doyigorok 2853
sm™ tezlik sahosino uygun golir vo intensivliyi ligandin spektrinin intensivliyindon
xeyli asagidir. Bu,-SH qrupunun molekuldaxili ve molekullararasi hidrogen
rabitolorinda istirak etmolorilo alagoalidir.

Sorbast ligandin 1Q-spektri ilo miiqayisode alinmis kompleksin (salisil tur-
susunun MnCl,-H,O kompleksi) spektrlorinds nozors ¢arpacaq derocods doyisiklik
miisahido olunur. Salisil tursusunda karbonil qrupuna xas olan 3396,05 sm™ udma
zolagi almmis kompleksdo 3443sm™-o siiriisur. Birinci halda metal ligandla
koordinativ rabito hesabma koordinasiyaya daxil olmusdur. Ikinci halda salisil
tursusunda OH rabitosine aid olan 1651 sm™ udma zolagi kompleksdo 1605 sm™-o
stirislir. Notico etibarilo bu, ligandla metalin ion rabitesi hesabina slagods olmasini
tosdigloyir. Bu da karbonil gqrupunun metal ionu ilo koordinasiyaya daxil oldugunu
stibut edir va alinmis kompleksin spektrlorinde nazars ¢arpacaq deraceds dayisikliyin
miisahide olunmasi kompleksin alinmasini siibut edir.
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NEMATIK MAYE KiRISTALARA SUBMiKRON
OLCULU SEOLIT ZORROCIKLORIN OLAVOSI
ILO KOMPOZITLOR ALINMASI VO TODQIQi

0O.M.Bayramov, C.i.Mirzai, T.0.Qahramanov,
G.I.Quluyeva, N.I.Hasonova, S.N.9sgorova
Bak: Doviat Universiteti
gazanfar.bayramov(@gmail.com

Maye kristallarin todqiqi kimyanin vo fizikanin on maraql sahslorindon biridir.
Maddenin maye kristaliq hali bark kristal ilo izotrop maye arasinda termodinamiki
davamli bir fazadan ibarotdir. Maye kristallar miioyyon temperatur intervalinda
mayelorin vo kristallarin bir sira xassalorini 6ziindo saxlayan miirokkob iizvi
maddalordir.

Maye kristallar — elo maddolordir ki, burada molekullarin miisyyon qaydada
yerlogmosi xilisusi ohomiyyat kosb edir. Belo ki, onlar mexaniki, elektrik, maqnit vo
optik xassolorinin anizatropiyasina malik olurlar. Maye kristallarin osas maraqli
xassolorindon biri ondan ibaratdir ki, onlar doyison qurulusa malikdirlor vo ¢ox kigik
xarici tasir naticasindo onlarin qurulusu doyisir. Bu iso 6z névbasindo homin maddonin
makroskopik xassolorinin doyismosino sobab olur [1].

Hazirda maye kristallara kigik bork hissociklorin daxil edilmesi ilo miixtolif
funksional xarakterli maye kristal nano-kompozitlorin alinmasi, onlarin miixtolif
saholordo ugurla totbiq olunma imkanlar1 baximindan ¢ox aktualdir.

Bu isdo kigik bork hissociklor olarag, seolitlordon istifado olunmusdur.
Seolitlordon olave kimi istifado olunmasi onlarin miixtolif maraqli quruluglara vo
xassolore malik olmalari ils alagedardir. Malum oldugu kimi, miasir dovrds seolitlorin
150-don ¢ox ndvii sintez edilorok Oyronilmisdir. Seolitlorin {i¢ol¢iilii qurulusu TO4
(T=Si va ya Al) tetraedrlordon ibaratdir. Seolit qofosinin miixtolif tiplori bir, iki vo ya
iic Olcilii kanallar sistemino malikdirlor. Totbigi baximdan seolitlorin vacib
xlisusiyyotlorindon biri do sado molekullarin daxil ola bilocayi kanallarin effektiv
enidir. Son zamanlar maraqli xiisusiyyatlari baximdan miixtalif tipli seolitlorin tadqiqi
diqgati colb etmokdadir [2]. Bunu nozors alaraq bu isdo biz seolitlorin maye kristallara
daxil edilmesi ilo kompozitlorin alinmasi vo todqiq olunmasina diqget yetirmisik.
Maye kristallarin fiziki-kimyasinin miiasir istigamstlorinden biri do kigik bark
zarraciklor vo maye kristallar osasinda hibrid sistemlorin iglonib hazirlanmasindan
ibaratdir.

Seolitin submikron 6lgiilii zarraciklorini nematik maye kristala daxil ederok
disperslogdirmoklo onlarin osasinda kompozitlorin hazirlanmast xiisusiyystlorini
aragdirmigiq. Seolit zorroaciklorinin Olgiilillorinin  vo maye kristallarin  ndviiniin
dayismesinin alinan kompozitin xassoaloring tosir xtlisusiyyetlori tocriibi olaraq todqiq
edilmis, maraqli naticolor alinmis vo miivafiq izahi verilmigdir.

Odobiyyat
1. Baunos JI.M. JXXunxue kpucramuiel: CTpykTypa u coiictBa. 2013. 480c. (ISBN 978-5-397-
03468-5).
2. Schwieger W., Machoke A.G., Weissenberger T., Inayat A., Selvam T., Klump M., Inayat
A. Hierarchy concepts: Classification and preparation strategies for zeolite containing mate-
rials with hierarchical porosity // Chem. Soc. Rev. 2016, 45, 3353-3376.
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KOORDINASION BIRLOSMOLORIN
REACT MODELI 9SASINDA OYRONILMOSI

S.H.ibrahimova
Azorbaycan Ddvlat Pedaqoji Universiteti
sonaheyder1996(@gmail.com

Koordinasion birlogsmolor o birlosmoloro deyilir ki, onlarin kristal qofos
diiytinlarinds, mohlul vo ya orintilordo miistoqil mdvcud olmaq iqtidarinda olan
miirokkob, kompleks ionlar yerlogir. Koordinasion birlosmalor mohlula ke¢diyi zaman
hissolora ayrilmirsa, belo birlosmalor kompleks birlogsmolor sayilir.

Kompleks birlogmoalar canli orqanizmde ¢ox vacib rola vo miixtalif funksiyalara
malikdir. Bunu izah etmok iiglin xiisusilo hemogqlabin, xlorofil vo s. f{izorindo
dayanmagq kifayatdir. Hemogqlobin globin ziilalindan va qanin qirmizi pigmenti olan
hemdon toskil olunmusdur. Hemogqlobinin torkibindo olan domir homginin CO
molekulu vo CN™ionu ilo birlogorok nisbaton davamli birlosmo amolo gotirir. Buna
osason CO hemoglobindon oksigeni asanligla sixigdirib ¢ixara bilir. Orqanizmdo
hemogqlobinin sintezindo osason iki madds istirak edir: siankobalamin vo ya vitamin
Bi2 vo hemokuprein.

Xlorofil planetimizds hoyatin varligini tomin edon osas kimyavi proseslorden
biri olan fotosintez prosesinin gedisi {iglin zoruri maddi amillsrdon biridir.

Organizmin vacib kompleks birlogsmolori qrupuna insulun do daxildir. Son
illorde aparilan todgiqatlar noticesinds insulinin sinkin kompleks birlosmasi oldugu
miioyyon edilmisdir.

Kimyovi proseslorin osasint da davamli kompleks birlogsmonin amolo golmasi
togkil edir. Bu baximdam, kimyanin todrisinde kompleks birlogmolor mévzusu mithiim
yer tutur vo onun todrisindo miiasir interaktiv tsullardan istifade sagirdlorde bu
mdvziya qarst maraq oyada bilor.

Belo tisullardan biri do React modelidir. Bu iisulun totbiqi zaman1 motivasiya
olaraq kinofilmlorde qirmizi gan duzunun alinmasi asasinda sanki insan badonindon
gan axmasisinin tosvir edilmosindon istifado edilir. Qirmizi qan duzu — kompleks duz
olub, domir ionunun toyininds istifade edilir. Qirmiz1 qan duzu sar1 qan duzunun
oksidlosdiricilarle qarsiligli tosirindon alinir.

Beloliklo, bu tip oyloncali tocriibolor aparmagqla, sagirdlordo “Koordinasion
birlogmolor” kimi miirokkob moévzunun todrisine maraq oyatmaq, onlar1 kimyani
Oyronmoaya havaslondirmok, hamginin bu sahado névbati tadgiat islorino yonaltmaklo,
onlarda miistaqil, yaradici islomok vordiglori, todqiatgiliq qabiliyyatlori torbiye etmok,
onlarin tofokkiiriinii tokmillogdirmoklo, tohsilin inkisafetdirici vozifosini yerino
yetirmok miimkiindiir.

148



Koordinasion birlagmalar kimyas.. Beynalxalg elmi konfrans

EKOLOJE TOMIiZ QiDA MADDOLORININ
SUD MISALINDA TODQIiQi

S.R.Haciyeva, H.L.Rafiyeva, A.A.Somadova, C.M.Agayeva
Bak: Doviat Universiteti
aytan.samad@gmail.com

Ekoloji tomiz qida maddosi olaraq siidiin todqiqindo osas olamotlor agagi-
dakilardir: 1) Stidiin seliklonmasi: Siid tursusuna qicqirdan vo ¢iiriidiicti bakteriyalar
selik omoalo gotirir. Bozon siidii vo ya xamani 10 0C-don asag1 temperaturda saxladigda
da, onlarin seliklonmosi miisahido olunur. Ola bilor ki, belo siidiin tursulugu
qalxmasin. Belo siiddon keyfiyyotli mohsul almaq miimkiin deyil. Bu ndqsanin
qarsisint almaq Ugiin stidii pasterizo etmok lazimdir; 2) Qicqiran siid: Peyin
mikrofloras1 diismiis siidde Koli verohenus vo spor omolo gotiron yag tursusu
bakteriyalar1 torafindon, soyudulmus stidds bels, ¢oxlu miqdarda qaz amolo golir. Bu
nogsan siidii spirto qicqirdan maya kobolokloari ilo ¢irklondikdo do bas verir. Homin
qiistirlarin qarsisini almaq Tgiin siid sagilanda vo qobul edilondo tomizliyo riayot
olunmal1 vo homginin sterilizasiya edilmalidir; 3) Tez pixtalasan siid: Siidiin tursuluq
dorocosinin azca artmasi vo siido diigon bozi mikroblarin ayirdigi dolomolondirici
xassoli fermentin tosiri bu qiisuru omolo gotirir. Bu qilisurun garsisini almagq tigiin siid
tocili soyudulmali vo ona yagsiz siid qatilmamalidir; 4) Qoxulu siid: Toze sagilmis siid
soyudulmamis halda saxlandiqda bagirsaq bakteriyalar1 vo basqa konar bakteriyalar
miixtolif qoxulu ugucu maddolor ifraz edirlor. Hom bunlar, hom do siido diison konar
¢irk bu ndgsani toradir; 5) Sor siid: Yelin iltihabina tutulmus (mastit) vo laktasiyanin
(sagimin) sonuna yaxin giinlordo sagilan siiddo sorluq hiss olunur. Bu siidii imumi
siido qarigdirmaq moslohot goriilmiir; 6) Act siid: Siid yaginin yag tursusuna,
aldehidloro vo s. maddolors pargalanmasi naticosinds aciliq omolo golir. Buna sobab
iso slido lipaza fermenti ifraz edon bakteriya nin diigmosidir. Yag tursusuna qicqirdan
bakteriyalar da quisuru yaradir. Stidii asag1 temperaturda ¢ox saxladiqda, stidiin dadi
acilagir. Buna sobab c¢iirlidiicii mikroblarin, o cimlodon mamakokkus adlanan strep-
tokokklarin siidde artmasidir; 7) Qirmizi rongli stid: Yeni sagilmis siidiin qirmizi
rongdo olmasi siido qan qarismasi ilo izah olunur ki, bu da siidii saxladigda ganin
cokiintli vermosils siibut edilir. Onlar eyni zamanda siidiin daxilinds lopaciqlarda da
goriliniir. Ciy siidii 10 0C temperaturdan asagi 24-36 saat saxladigda bozon siidiin
tziindo qurmizi lokolor goriiniir ki, bu da, pigment omolo gotiron bakterium
prodikiozimun istiraki ilo omolo golir. Umumiyyatla, siiddo qirmizi rongin miisahido
olunmasi siid vazlorinin vo amcoklorinin xastolonmasilo alagodardir; 8) Peyin vo paya
goxusu: Bu qoxunun omolo golma sobabi, peyin, quru ot, tiikk vo s. mexaniki ¢irklor
vasitosilo siido diigon bagirsaq ¢opli bakteriyalarnin artmasi, payonin havasinin
doyisilmomasi vo sagilmig siidiin poyadon gec ¢ixarilmasidir; 9) Yem qoxusu: Bozi
otlaglarda kiilli miqdarda yabani sogan, sarimsaq vo s. olur. Belo otlaqda otlayan
inaklorin siidiindon bu bitkilorin xosa golmoayon qoxusu golir. Inoklorin yemindo efir
yagl bitkilor vo siidiin yaxiliginda ¢ox qoxulu yemlor oldugda bu qoxular siids kegir.
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NEMATIK MAYE KRiSTALLAR VO POLIMERLOR
OSASINDAKI KOMPOZITLORIN TODQIiQi

Q.M.Bayramov, E.I.Ohmadov, $.S.9lokbarov, G.i.Quliyeva, A.9.Hiiseynova
Bak: Dovlat Universiteti, Baki .
gazanfar.bayramov(@gmail.com

Toqdim olunan elmi-tadqiqat isi nematik maye kristallara (NMK) polimer
nanozorrociklorin olave edilmesi ilo yeni maye kristal kompozitlorin (MKK) alin-
masina vo onlarin sathi aktiv maddaliorlo stabillosdirilmasina hasr olunmusdur.

Tadqiqat obyekti olaraq dielektrik niifiizlugunun anizotropiyast ham miisbat va
hom do monfi olan nematik maye kristallardan istifads olunur ki, bunlarda da
prinsipco bir-birino oks olan iki elektrooptik effektin hoyata kegirilmosi miimkiindiir.
Nanozorrocik materiali olaraq miixtolif polimer materiallarindan istifado edilmisdir.
Nematik maye kristala ki¢ik konsentrasiyada miixtolif materiallarin submikron vo
nanodl¢iili hissaciklorinin daxil edilmasi onlarda bas veran effeklorin idars olunma
parametrlorinin doyismosino sobob olur. Bu iso homin effeklorin praktiki ochomiyyoto
malik bazi istismar parametrlorinin optimallagdirilmasina imkan verir.

Molumdur ki, kicik Ol¢iilii zorrociklor onlarin hazirlandigi materiallara
keyfiyyatco yeni xassolor verir. Bu zaman zorrociyin xassesi onun daxil oldugu
miihitden giiclii asili olur.

Bu isdo belo miihit kimi nematik maye kristal (NMK) gotiiriiliir ki, onun da
optik vo dielektrik xassolorini totbiq olunan elektrik sahosinin komayi ilo asanliqla
idars etmok miimkiindiir [1].

Hissocik materiali olaraq polimer nanozarraciklordon istifado olunmasi maraqli
naticalorin alinmasina cobob olmusdur. Beloki, NMK-a ki¢ik konsentrasiyada miixtalif
materiallarin submikron 6l¢iilii hissaciklorinin daxil edilmesi onlarin fiziki-kimyovi
parametrlorin doyigsmosina sobab olur.

Gostorilmisdir ki, nematik MK-a ki¢cik konsentrasiyalarla olavo edilmis
submikron zarraciklor dielektrik cavabin giiclonmoasina vo qosasiiasinmanin artmasina
gatirir ki, bu da 6z ndvbesinde elektrooptik effektlorin astana gorginliyinin kaskin
azalmasina imkan verir.

Bundan basga aparilmis son dovrdoki elmi todqiqatlar sayosindo maraqli
naticalor olde edilmisdir. Masalon, foza toru yaradan maye kristal kompozitlerin
alimmasinin universal metodu islomis va bir sira bu ciir kolloidlor alinmigdir [2].

Aparilan todgiqatlar noticosindo opoelektronika sahosindo totbiq olunan ci-
hazlarin parametrlori yaxsilasdirila biler vo yenilarinin yaradilmasi miimkiin olar.

9dobiyyat
1. Bnunos JIL.M. XXuzakue kpuctamibl: CTpyktypa u cBovicta. 2013. 480c. (ISBN 978-5-397-
03468-5).
2. Bayramov G.M., Imamaliyev A.R., Ibragimov T.D., Maharramov A.M. Colloid-Liquid
crystal composite for Electrooptical devices. Eurasian Patent Organization (EAPO), Ne
016136, 28.02.2012.
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XPOMATOMACC-CIIEKTPOMETPHUECKHUIA
AHAJIN3 NPOJYKTOB PEAKIIUY OKUCJIEHUS
2-METUJIIMAPUANHA OKCHJIOM A30TA (1)

T.M.Harues, T.9.ManuneBa
baxunckuii I'ocyoapcmeennwiii Ynusepcumem
tamilamaniyeva.e@gmail.com

HccnenoBanus, MpoBeieHHBIE HAMH, paHee MO3BOJIMIIM BBIIBUTH OOJACTH ce-
JIEKTUBHOT'O MOJy4YeHHUs 2,2-3THICHAUNMPUANHA. B pesynbraTe sKCIiepUMEHTAIbHBIX
yicclieIoBaHuUi GbLIO YCTaHOBJIEHO, UTO B 06J1acTH Temmepatyp 560-610°C nporekaer
peaknus OKHCICHUS 2-MEeTWINUPUANHA OKCHAOM a3oTa (1) B ocHOBHOM ¢ 00pa3oBa-
HueM 2,2-stunenaunupuauna (11,4mac.%).
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Puc.1 XpomaTorpamma npoayKTOB peaKkiuu

[IponykThl peakuuu aHAIM3UPOBAHBI HAa COBPEMEHHOM XpOMaTOMacc-
cnektpomerpe «Agilent Technologies» (I'epmanust). Hike mpuBomsaTcs xpomaro-
rpammMa (puc.l) u Macc-CIeKTp BBIACIECHHBIX IPOAYKTOB peakuu (puc. 2). B pesynb-
TaTe MPOBEICHHBIX XPOMATOMACC-CIEKTPOMETPHUECKUX AHAIN30B OBLJIO BBISABICHO,
9TO B MPOMYKTaX PEAKIMH HAXOMUTCS OCHOBHOHN MPOIYKT 2,2-3THICHIUTUPUINH —
COeIMHEHHE HEe00X0aMMOe B HE(PTEXMMUUYCCKOM, XUMHUYCCKON M (hapMaIleBTHUSCKOM
OTpacisAX MPOMBIIUICHHOCTH.

OO6HapyKeHHOE COSIMHEHUE C MacCOBBIM 4mcioM 184 coriacHo Macc-CIeKTpa
OTHOCHUTCS K 2,2-3TWICHIUTTUPUAUHY (pHC.2).

Taxum 00pa3oM, MPOAYKTHI pPEaKIUU KAYSCTBEHHO M KOJHYCCTBEHHO OBLIU
W3YYCHEI TP TIOMOIIH XPOMAaTOMACC-CIIEKTPOCKOIIHH.

CrnenoBaTenbHO, B KOTEPEHTHO CUHXPOHU3HPOBAHHON CHCTEME MPOTEKAET CBO-
0OHO-paUKaIbHAS PEAKITU NETUAPUPOBAHUS 2-METHIIMTAPUINHA OKCHIOM a3oTa (1)
¢ oOpazoBaHueM 2,2-3THICH-TUITAPUINHA.
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Prc.2 Macc-coegTp OpogyKTOE pearIHH
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TORPAQDA RADIOAKTIVLIYIN TOYINi

S.R.Haciyeva, H.L.Rafiyeva, A.A.Somadova, G.F.Karimli
Bak: Doviat Universiteti
aytan.samad@gmail.com

Son illor atom energetikasinin inkisafi ilo olagadar olaraq, havada siini izo-
toplarin (xiisusilo do, parcalanma mohsullarinin) miioyyonlogdirilmosi tiglin miixtolif
metodlar hazirlanmigdir. Onlarin on ohomiyyatlilori nisboton uzun par¢alanma dovrii
olan izotoplardir, bu maddslor atmosfera bark hissaciklor torofindon udulan qazlar vo
ya elementlor vo ya onlarin birlogmalori soklindo diigiir.

Torpagin nomliyinin radioaktiv 0Ol¢ti cihazi dozimetrdir. Cihaz torpagin
nomliyini, radioaktiv izotopun buraxdigi siialarin intensivliyinin torpaq gati torofindon
zoiflodilmasine goro Olgiir. Qurgu torpagin verilon dorinliyino batirilan  vo y -
kvantlarin hesablayicist ilo kabello birlosdirilon siialanma monboayindon ibarotdir.
Torpagin nomliyi quru torpaq tlgiin y-kvantlarin saymin (qabagcadan miioyyon
edilmis) logarifmi ilo torpagin baxilan nomliyi {iglin y-kvantlarin saymin logarifmi
arasindaki forqin y-slialarinin torpaqdaki su torofindon zoiflodilmasi omsalina
boliinmasi ilo toyin edilir.

Fosforun radioaktiv izotopundan, torpaqdaki monimsonilon fosfatlarin
miqdarini toyin etmok ii¢lin vo torpagin kimyavi analizinds istifade olunur. Malum
oldugu kimi, torpagdan monimsaonilon fosfatlar1 miixtolif ekstraktlar vasitosils
cixardiga bark vo maye faza arasinda miixtolif miibadilo reaksiyalar1 bag verir ki, bu
da fosfatlarin ikinci dofo hoall olunmasina vo ¢6kmosino gotirib ¢ixarir. Ekstraktda
fosfatlarin tarazliq qatiligima bu heallolma vo ¢dkmenin naticesi, yoni bark vo maye
faza arasinda soziin on genis monasinda miibadilo kimi baxilir. Radioaktiv izotopun
olavo edilmesi beork fazada olan vo bark vo maye faza arasinda miibadils
reaksiyalarinda istirak edo bilon maddslorin migdarini miioyyon etmayo imkan verir.

Radioaktiv izotop kalsium-45-don torpaqda ohongin yerlogdirilmo metodlarini
miioyyan etmok ligiin istifade olunur. Torpaqglarin radioaktivliyini miioyysn ederken,
torpaq niimunosinin formast vo onun Olgiilori (sahasi, kiitlesi, qatin qalinligi) eyni
olmalidir. Preparat torafindon y-stialarin 6ztinsudulmasi vo 6ziindon sapilmesi ilo bagl
xotadan qagmagq ii¢lin todgigat ii¢iin torpagin nazik qati gotiiriiliir. y-sialanma ii¢lin
qatin qalinligr boyiik shomiyyat kosb etmir. Niimunonin tutqacini (kasetini) biitiin
hocmi boyu eyni gqalinligi olan bircinsli materialdan hazirlayirlar. Miiqayisoli
giymotlondirma ticlin 6lgmalori eyni bir qurguda, niimunenin hesablama borusuna
nazaran eyni vaziyyatinds va eyni bir kasetdo aparirlar.

Bozi toyinetmoalor tobiotdo rast golinon izotoplarm, mosalon, “°K-un radioak-
tivliyinin  dl¢iilmosine osaslanir. Kaliumun torpaqda ve kalium giibralorindo
radiometrik toyini buna osaslanir.
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SAMAXI RAYONUNUN TORPAQLARINDA
AZOT VO FOSFORUN MiQDARININ OYRONILMOSI

G.R.Salmanova
Bak: Dovlat Universiteti
gulgez297@gmail.com

Samaxi rayonunun Orazisi Bas Qafqaz silsilasini, Qobustan, Longobiz silsilosini
va Sirvan diizlini tutur. Maksimal hiindiirlik 2500 m-o catir. Sathi, osason, dagliqdir.
Rayonun simalimi Bas Qafqaz silsilosinin conub hissasi tutur. Rayonun sorq hissosi
Qobustana daxildir. Pirsaatgaydan qorbdo, simal-qorbdon conub-sorqo dogru Longabiz
silsilosi uzanir. Rayonun conub hissesi Sirvan diiziino daxildir. . iglimi conubda qist
quraq kecon miilayim-isti yarimsohra vo quru ¢ol tipli, simalda yayir quraq kegon
miilayim-istidir. Cimli dag-comon, gohvoyi dag meso, dag-qara, qonur dag-meso, dag
tiind-sabalidi, sabalidi, boz qonur sorakstvari boz-qonur, boz ¢omon vo ¢omon-boz
torpaqlar yayilmisdir.

Cadval
Tacriiba sahasi torpaqlarinda asas qida maddslorinin ehtiyat1
(miitlaq quru torpaqda)
T . . Dorinlik, Umumi azot, Miitoharrik fosfor,
%2 Kosim Ne-si, sm kq/ha kq/ha
1. Kosim -1 0-30 0.209 201.52
2. Kosim-2 0-30 0.116 99.61
3. Kosim-3 0-30 0.062 59.54

Miioyyon edilmisdir ki, kosim 1-do (giibro verilon akin sahasi) imumi azot
0.209 kqg/ha, miitohorrik fosfor 201,52 kg/ha olmusdur. Bu kosimdo qida
maddalorinin ¢ox olmasi giibrolorin totbiq olunmasi ilo slaqodardir. Torpagin
gida maddolori ilo zonginliyinin osas gostoricilorindon biri struktur-aqreqat
torkibidir. Yiksok strukturlu torpaglardan somorali istifado etdikdo yiiksok
keyfiyyotli mohsul alinir. Strukturlu torpaqlarda sothi su aximi bas vermir, hava
corayani sarbast horokat edir, riituboat ehtiyati ¢ox olur, sothi buxarlanma ¢ox zoif
gedir vo quraqliq bas vermir. Belo torpaqlara oksigen asan daxil olur vo
bitkilorin, torpaqda yasayan canlilarin tonoffiis prosesini yaxsilasdirir. Bu
faktorlar mohsuldarligin yiiksolmosino ¢ox yaxsi tosir edorok torpaglarin
minbitliyini artirir, onlar1 yuyulub dagilmaqdan qoruyur.

Kosim 2-do (giibro verilmoyon okin sahasi) imumi azot 0.116 kq/ha, mi-
tohorrik fosfor 99.61 kq/ha olmusdur. Bu kosimdo niimuno gdtiiriillon zaman
torpaga giibro verilmomisdir. Torpaq da qida maddolorinin artirilmasinda vo bitkinin
inkisafinda giibrolorin totbiqi  olduqca ohomiyystlidir. Azot vo fosfor giibrolori
bitkinin inkisafi vo mohsul vermosi ii¢lin vacib qida maddoslordir. Azorbaycanin
suvarilan bolgoloerindo bitkilorin mohsuldarliginin artirilmasinda azot giibralorinin
totbiqi halledici shomiyyoto malikdir.

Kosim 3-do( avtomagistral sahodon 50 m arali) imumi azot 0.062 kq/ha,
miitohorrik fosfor 59.54 kq/ha olmusdur (codvol). Bu kosimdo azot vo fosforun
miqadarinin az olmasi ¢irklonmoe ilo slagedardir.
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ANALITIiK USULLARDAN iSTiFADO ETMOKLO
TULLANTI SULARININ NEFT EMALI QURGULARININ
OZUNDO TOMIZLONMOSININ EKOLOJIi TOHLILI

S.R.Haciyeva, E.M.Qadirova, Q.i.Bayramov, R.Y.Mammadov
Bak: Dovlat Universiteti
giyasbayramov(@mail.ru

Texniki odobiyyatlardan molumdur ki, neft emali sonayesinin (NES-in) hor bir
texnoloji qurgularinda formalagan istehsalat tullanti sular1 torkibina, fiziki-kimyovi
xiisusiyyotlorino goro bir-birilorindon ¢ox forglonir. Miixtolif texnoloji proseslor
aparilan qurgularda formalagan istehsalat tullant1 sulari (ITS) neft emali miiossisosinin
imumi kanalizasiya sistemi ilo tomizloyici qurgulara buraxilir. Homin sonaye tullanti
sular1 bir- biri ilo garisaraq daha ¢ox miirokkob torkibo malik olur. Buna goro do neft
emali zavodlarinda bir neco morholodo ITS-in tomizlonmosi aparilir. Bu tomizloma
qurgularinda osason ITS-don neftin vo ya neft mohsullar1 tullantilar1 qarisigmin vo
mexaniki qarisiglarin ekoloji normalarda tomizlonmasi funksiyasini yerins yetirir.

Torofimizdon aparilan todqgiqgat islorinin analitik analiz naticolorine vo
odobiyyatlarda verilon molumatlara goro NES-do formalasan ITS-in torkibindo yiiksok
dorocados hoall olmus fenolvo naften tipli birlogsmolorin natrium duzlari olur. Mohz buna
gora do torkibindo homin tip birlogmalor vo homginin ITS-do hall olmus digor zororli
maddolorin olan texnoloji qurgularin tullantt sularinin homin qurgularin 6ziinds
tomizlonmesinin ekoloji, iqtisadi cohotdon daha ohomiyyatli olmasi torsafimizden
ekoloji elmi tohlilinin — arasdirmalarin aparilmasini moagsadouygun vo elmi osasl
hesab etmok olar. Belo ki, katalitik kreking qurgusunda vo homginin “Elou- agiq rongli
neft mohsullarinin  hidrogenlo tomizlonmasi T-6" qurgusunda kerosin, dizel
distillatlarinin NaOH mohlulu ilo tomizlonmosi zamani torkibindo fenol vo naften
tursular1 tipli birlosmoalari olan ITS-in hamin qurgularin dziinds tomizlonmasi iigiin bir
neg¢o istiqgamoatds ekoloji elmi todqiqat islorinin aparilmasi dovriin osas ekoloji aktual
movzulari kimi nozors alinir.

Katalitik kreking qurgusunda formalasan va terkibinds hall olmus sokilds fenol
tipli birlosmolori olan tullanti sularmin homin zororli maddelordon gétiiriilmiis ITS
nlimulorinin tomizlonmosi {izro torofimizdon aparilan elmi todqiqat isinin ylksok
naticalori  almmugdir.  Apardigimiz  ekoloji  todqgiqat isinin naticolerine  vo
odobiyyatlarda verilon izahlara asaslanaraq qeyd etmok olar ki, az hocmdo alinan hall
olmus sokildo fenol vo digor zororli iizvi birlosmoalor olan tullanti sularinin
tomizlonmosini xiisusi reagentlorlo islonilmis yeni metodla hoyata kegirilmosi to-
rofimizdon ekoloji vo iqtisadi cohotdon ohomiyyato malik olmasi osaslandirilmisdir.

155



Koordinasion birlagmalar kimyas.. Beynalxalg elmi konfrans

URAN, PROTAKTINIUM VO TORIUM iZOTOPLARINI
XELATOMOLOGOTIRICi POLIMER SORBENTLOR
VASITOSI ILO AYRILMASININ TODQIQi

TA.A.Qoribov, !C.0.Nagiyev, 'A.B.Haciyev,
'B.F.0hmadov, 2M.R.Bayramoyv, 2F.M. Ciraqov
L Milli Nuvo Todgigatlar: Markazi” QSC, 2 Bak: Dovlat Universiteti
j.naghiyev@mntm.az

Niivo energetikasinda uran vo toriuma artan ehtiyac islonmis niive yanacagida
par¢alanma mohsullarindan yanmamis U-235 izotopunun olverigli yeni kimyovi
yollarin axtaris1 radiokimyanin miiasir problemlorindondir. Bu iki elementin sulu
tullantt mohlullarindan ¢ixarilmasi iqtisadi vo ekoloji sobobloro goro aktualliq toskil
edir.

Naticalar vo onlarin miizakirasi

Tadgigat isinin magsadi karboksil vo fosfon qruplu xelatomologatirici polimer
sorbentlor totbiq edilmasi ilo torium ve uran izotoplarinin ayrilmasi ve namslum
monsoli uran torkibli niivo materialinin yagini toyin etmok metodunun islonilmoesidir.

Karboksil vo fosfon qruplu xelatomologatirici polimer sorbentlor istifado
etmoklo U, Th vo Pa izotoplarinin ayrilmast vo tomizlonmosi ii¢lin yeni siirotli bir
metod islonilmisdir. Metod naticesinde kimyavi ion xomotoqrafiyasi vo fiziki kimyavi
analiz metodlarin totbiq edilmosi ilo uranin pargalanma mohsullarindan 1:12
nisbatindo ayrilmasina nail olunmus. Metod noticosindo parcalanma mohsullarindan
yeni ayrilmis uranin materialinda MGAU vo FRAM proqram tominatlar: vasitosi ilo
uranin zonginlosma doracasinin tayininda yol verilo bilocok yalnigliga yol aga bilocoyi
miioyyaon edilmigdir. Sorbsiya prosesindon sonra ham sorbentds, hom do eluentds uran
izotoplarmin aktivliyi alfa-spektrometriya metodu ilo do qiymotlondirilmisdir.
Mohlulda uran izotopunun qatilig1r germanium detektorlu BEGe qgamma-spektrometrdo
toyin edilmisdir.

Togdigatda parcalanma mohsullar1 ilo qismon radioaktiv tarazligda olan
UO»(NOs), duzu va treyser kimi 22U izotopu istifade edilmisdir. Duzda U-235 vo U-
238 izotoplarinin kiitls faiz nisboti uygun olaraq 0,41:99,59 kimidir. U, Th vo Pa
izotoplarmin ayrilmast statik vo dinamik soraitdo aparilmaqgla hoyata kecilmisdir.
Sorbsiya prosesinda istifade olunan analitik uranil duzunun izotop terkibi gamma
spektrometrik vo alfa spektrometrik metodlar vo MGAU vo FRAM proqram tominati
ilo analiz edilmisdir.

Th-234 izotopunun sorbsigas L1235 irofopunun sorbsiyas
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Sorbsiya daracasi, R%
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Tarazligda olan protaktinium (Pa-234m), uran (U-238, U-234, U-235) vo torium
(Th-234) izotoplarmin ayrilmasi tadiqiq etmok magsadi ils 125+250pm oSlgiilii, kiitlasi
100 mq fosfon qruplu selliiloza modifikat: ils uranil ionun 83.4 mg/l qatiligina 25°C
temperaturda, 24 saat miiddotindo 1-14 pH intervalinda, 50 ml hocmdo statik soraitdo
tocriibolor aparilmigdir. 24 saat sonra sorbent mohluldan ayrilmig vo filtratda izoto-
plarin hocmi aktivliyi toyin edilmis vo mohlunun pH-in gdro sobsiya doracasindon
asililiq grafiklori qurulmusdur.

Sorbsiya prosesindon sonra hom sorbentdo, hom do eluentdo Uran izotoplarinin
Torium izotoplarina nisboti agkar edilmok ii¢lin qamma va alfa spektrometrik analizlor
aparilmigdir. Sorbsiyadan dsrhal sonra eluentin gamma spektrometrik analizi, gostordi
ki Th-234 izotopunun aktivliyi kaskin azalmigdir. Buna sabab Th-234 izotopunun
pH11 do praktik olaraq fosfon qruplu selliilloza modifikati ilo adsobsiya olundugu hal-
da uran izotoplarin iso comi 30.9+ 1.5 % udulmas1 askar edilmisdir. Noticodo ilkin
mohlulda uran izotoplart kegdiyi halda, torium Th-234 izotopu eluento kegmoyorak
modifikat torofindon adsobsiya maksimal olmas1 askar edilmisdir.

& Pt
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Daha sonra hom eluentin, ham do fosfon qruplu selliiloza modifikatinin asagi
enegetik oblastda uran izotoplarin tayinati MGAU proqram tominatinin kdmayi ila
apartlmigdir. Noticolor vo ¢okilmis spektrin 90-100 kev interlalinda MGAU analiz
edilon hissosi verilmisdir.

Noticodo mohlulda uranin U-235 izotopunun faizlo miqdarinin 0.38%-don
2.92% -o kimi yliksolmosi agkar edilmisdir. Bu maraqli vo homde go6zlonilmoz
naticanin sabobi, eluentdo Th-234 izotopu ilo U-238 izotopunun radioaktiv tarazliginin
pozulmasidir. Naticado ise, U-238 va Th-234 izotoplar1 arasindaki radioaktiv
tarazligin tarazligin pozulmast sobobindon MGAU programi U-235-in 2.92+-0.11%
doyorindo saxta zonginlogsmo doracasi gosarir.

Buna sobob radioaktiv tarazligin pozuldugu andan etibaron U-238 izotopunun
pagalanmasi noticasindo Th-234 izotopu suratlo eluentds akkumuliyasiya olur. Th-234
izotopunun pH-11dos praktik olaraq tam adsobsiya etmis fosfon qruplu selliiloza modi-
fikatin gamma spektrometrik analiz edilmisdir. Eluentds uran izotoplarinin nisbatinin
dayismosini miioyyanlosdirmok {i¢iin eluent niimunosi Alfa Spektroskopiyasi ilo analiz
edilmisdir. Alfa spektirdon eluantds uran izotoplariin nisbati asagidaki kimi olmasi
miloyyon edilmisdir. Th-234 izotopu ilo U-238 izotopunun radioaktiv tarazliq po-
zulmusg eluent niimunosinin Alfa Spektroskopiya metodu ilo uranin diizgiin izotop
torkibi askar edilmisdir. (U-235 - 0,389%)

3000

Sokil. Uran izotolar1 saxlayan eluentin alfa spektri.

Torium vo uran ionlariin pH 11-do ayrilmasi fosfon qrupu saxlayan selliiloza
modifikati ilo ayrilmasi miimkiinliiyt stibut edilmisdir. Todqigat naticosindo miioyyon
edilmisdir ki, Th-234 izotopu ilo U-238 izotopunun radioaktiv tarazliq pozulmus uran
niimunolorini, xlisuson yast 120 giindon az olan niive materillarinin MGAU proqram
tominatt ilo zonginlosmoa dorocosinin toyin edilmosi zamani yalnis noticolor verilo
bilor. Radioaktiv tarazliq pozulmus niivo materiallarinda zonginlogmo doracasinin alfa
spektroskopiya metodu ilo toyini dogru naticalor vermasi miioyyan edilmisdir.

I9dabiyyat
1. Garibov A.A., et. all “Soprtion of Uranyl-ions in water solutions phosphorylated wood
sawdust” The fifth eurasian conference nuclear sciences and its application, Ankara, 14 Oc-
tober 2008
2. M.Abdelati, K.M.El Kourghly, Uranium enrichment estimation using MGAUand ISOCS™
codes for nuclear material accountability, Measurement 129 (2018) 607-610
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HEKOTOPBIE ®AKTOPBI, BJIUAIOILIUE
HA ®OTOIJIEKTPHUECKHAE CBOMCTBA KOHTAKTA
KUJKUH KPUCTAJLI-KPEMHUIA

I''M.baiipamos, K.M. Byjaaros, III.II1.Asiek6epos,
Y.U.Uo6parumos, P.H.Ucmaunosa, III.C.UGparumon
baxunckuii I'ocyoapcmeennviii Ynusepcumem
gazanfar.bayramov(@gmail.com

Pa3BuTHsa COBpEMEHHOI! AIIEKTPOHUKH BBI3BIBACT MHTEPEC K UCCICAOBAHUIO TO-
JIYTPOBOAHHUKOBEIN T€TEPOCTPYKTYP, B KOTOPHIX OJHUM M3 KOMIIOHCHTOB SIBJISICTCS
KpeMHHUHA. Hapsny ¢ momynpoBOJHUKOBBIMU TE€TEPOCTPYKTYPAMU TAKKE SIBISIETCS aK-
TyaJIbHBIMU MCCJIEIOBAHUE TPAHUIIBI pa3/ieia KUAKUH KPUCTAI-IOIYIPOBOIHUK, I/I€
B KaUeCTBE ITOJTyTIPOBOTHUKA HCITOJIE3YIOTCS MOHOKPHCTAIT KPEMHHUS N- U P-THIIA.

OKCIIEpUMCEHTATBHOE HCCICIOBAHUE CHUCTEMBI JKUAKUN  KPUCTAII-TIONY-
MIPOBOJIHUK CTUMYIUPYETCS, BO3MOKHOCTBIO YIPABICHUSI ONTUYCCKUMH CBOMCTBAMU
JKUJIKOTO KPUCTAUIA C MIOMOIIBIO (DOTOIPOBOTHUKA, YTO OTKPHIBACT HOBBIC MEPCIICK-
THUBBI U HW3TOTOBJICHHUS MHOTO(DYHKIIMOHATBHBIX DJICMEHTOB 3JICKTPOONTHYECCKHIX
YCTPONCTB HA OCHOBE MOJ00HBIX CIOUCTHIX cUcTeM [1-2].

B mpencraBnenHoi paboTe pacCMOTPEHBI BIHMSHUE TTOBEPXHOCTHOTO JIETHPOBa-
HUSL ¥ TEMIIEPaTyphl Ha (POTOIIICKTPUUCCKUE CBOHCTBA KOHTAKTA >KUIKANA KPUCTAIII—
KkpemHui. /laHHas paboTa MOCBSIICHO MCCICAOBAHHUE BIMSIHUS TTOBEPXHOCTHOTO JICTH-
POBaHHS KPEMHHUS U TEMIEPaTyphl Ha BEMUIUHY (OTOD/IC BO3HUKAIOIICH Ha KOHTAKTE
JKUJIKUN KPUCTAJUI-MOHOKPUCTAUT KpeMHUN. B KadecTBe KUIKOKPUCTAININUYECKUM
MaTepHrajIoM ObUI HCIOJBb30BaH JKUAKHIA KPUCTAILI, IMEIOIINH CMEKTHYECKOH A-(ha3bl
B COCTaBe TPOIHOH cMmecH (A-3), UMEIOIINI TeMITepaTyphl pa3oBoOro mepexoia:

Cr 480C Sc* 540C SA 62,5°C Is

Y CcTaHOBJICHO, UTO U3-3a BS3KOYNPYroro cBoiictaa skuakoro kpuctamia (XKK), ¢
pPOCTOM TeMITepaTypbl YMEHBIaeTcsl (hOTORIC BO3HUKAIONICH Ha KOHTAKTEe KPEMHUIA-
JKUJIKUN KpUCTAILI.

[TokazaHo, 4TO C POCTOM TEMIIEPATYPBI Pa3pyMIaAThCs CTPYKTYpa KHUIKOTO KPH-
CTaJUTa ¥ YMEHBIIACTCSI CTUMYJIMPOBAHHBIC OPUEHTAIIMSI MOJEKYJIBI K 3JIEKTPOJaM, B
pe3yabpTaTe 4Yero yMeHbIaeTcs (HOTOdIC.

OmnpeneneHo, 9To MOBEPXHOCTHOTO JISTHPOBAHUE KPEMHUS TIPUBOJIUT K JTOTIOJ-
HUTEIFHOMY UCKPHUBIICHUIO YHEPIeTHYECKUX 30H HA MTOBEPXHOCTH KPEMHUS U 00pa3y-
eTcsi o0eHeHHbBIC CJIOH, TUIa N —Si—n—Si. B pe3ynbpTaTe 3TOT0 yBenu4yuBaeTcs GoTo-
97IC BOSHHUKAIOIIUH Ha KOHTAKTE XUAKHIA KpUCTALI-KpeMHuH. [Ipu 3ToM peanbHO BO3-
HUKAromei GpoTodic onmpeaenseTcss CyMMOi” NCXOTHOTO” W HaBEeIEHHOTO CKAadKOB
rnoreHnuaia B Si.

Jlutepartypa
Yatsusuka K., Watanabe A. Jap. J. Appl. Phys., 1983, v. 22, Ne 2, p.176-178.
bynaros K.M., I'yceiinoB A.I'., [Tamaes B.I'. O mMexaHu3Me BO3HMKHOBEHHH (OTOSAC Ha
KOHTAKTe JKUAKUN KPUCTAUT — MOHOKpUCTAII KpeMHHH. JXKypHan ®usnueckuil XUMHH.
2017, Tom 91, Ne 3, c. 558-561.
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AZOT VO FOSFOR GUBROLORININ
BITKININ HOYATINDA ROLU

G.R.Salmanova
Bak: D6vViat Universiteti
Gulgez297@gmail.com

Giibralerin bitkiya va torpaga tosiri miixtolifdir. Mineral giibralordon (xiisusile azot,
fosfor) qida maddaloari bitkilor torafindon giibra verilondon sonra istifadoe olunur. Odur ki,
bitkinin gidalanmasi ii¢iin mineral giibro verilmolidir. Mineral giibralor, torpagin qida
rejimini yaxsilagdirir.

Giibralorden istifade edilmesi miisbot effekti ilo yanagi,bir sira ekoloji problemlor
do yaradir. Azotun miixtolif formada giibralori tobii sulart ¢irklondirir. Su obyektloring
azot birlogmoalorinin axmasi istor tobii (iglim vo hava, hidrologiya, relyef) vo istorso do
antropogen amillorin tasiri ilo (arazinin kond tesarriifatinda istifade doracasi, totbiq olunan
okingilik sistemi, giibronin dozasi vo s.) bas verir. Nitratlarin toplanmasinda giibronin
verilmo vaxti miihiim rol oynayr.

Amonium sorasi - azot giibrosidir, torkibindo 33-35% azot elementi var, suda asan
hall olur, torpaga bitkilorin okilmosindon ovval verilmolidir.Sidik c6vhori - azot giibrosidir,
torkibindo 46% azot elementi var, suda asan hall olur, oksor hallarda yemlomaolordo istifado
edilir, quru yerds saxlanilmasi gilibrenin saxlanma miiddstine miisbat tesir gdstarir.

Kond tosarriifatinda totbiq olunan fosfor giibrolori, osason bitki torofindon asan
manimsanilon, suda hall olan névlardon ibaratdir. Danavarlogdirilmis ikigat superfosfat —
fosfor giibrasidir, torkibindo 42-50% fosfor elementi var, isti suda daha yaxsi hall olur,
cokiintii verir, saxlama zamam yapismir, payizda, yaxud erkon yazda osas yemlomodo
(sopmo vo okmo zamani cargolorlo vo galalara) istifado olunur, slave yemlomolordo nadir
hallarda isladilir.

Fosfor miihiim biogen elementlors aiddir. Canlt orqanizmlorin fosfora olan tolabati
azotdan toxminon 10 dofo az olmasma baxmayaraq, o, bitki {iglin yalniz gidalanma
manbayi deyil, hamginin enerji miibadilesinde ve artim prosesindo asas rol oynayir.
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HCCIEJOBAHUE B OBJIACTHU NIOJIYUYEHUA
KPEMOB, COAEP/KALIIUX JIMIIOCOMBI

T.I'.Huauanze, C.A.I'eunkuiaus, U.0.I'Besiecuanu,
M.A.I'abenas, [I.A.SIBuu
I'py3unckuti mexHuueckuti yHugepcumem, 2. Tounucu

Korxa siBisieTcs mepBbIM 3allUTHBIM O0apbepoM OpraHu3Ma OT BHELIHHMX HebOma-
TONPHATHBIX (PAaKTOPOB U NPENATCTBYET MPOHUKHOBEHHIO BPEIHBIX BELIECTB B IIy00-
KM€ CJIOM WM CUCTEMHYIO HUPKYJISILMIO, HO HAPSIAY C BPEIHBIMU BELIECTBAMM B IIy-
OOKHE CIOM KOXKM HE MPOHMKAIOT ¥ MHOTHE OMOJIOTHUECKH aKTUBHBIE BEIIECTBA, CO-
JiepKalluecss B KOCMETHUECKUX KpeMax. st pelieHus 3Toi 3aiauu U IpeoiosIeHus
psiaa OrpaHMYEHUH TaKMX, KAaK [OBEPXHOCTHOE IPOHUKHOBEHUE, HHU3Kash PACTBOPHU-
MOCTb, CTa0OMIBHOCTD M JUIUTEIBHOCTD d(h(hexTa, MpUXOAUTCS BBOJUTH HOBBIE COIYT-
CTBYIOIIME WHTPEIUEHTH! Ul YIy4YLIEHUS XapaKTePHUCTUK KOCMETHYECKOrO Kpema.
CoBpeMEHHBIE TEXHOJIOTUU MPEAOCTABIISIOT BO3MOKHOCTD UCIIOIb30BAHUS JTUIIOCOM.

JIumocomsl MpeacTaBIsIOT COO0M CHHTETUYECKHE MUKPOCKOIMUYECKHE MY3bIPb-
KM ¢ BHYTPEHHEH T0JIOCTBI0, 3aKPBITON IBOHHON MeMOpaHoi n3 ¢ocdomumumos. JIu-
MTOCOMBI SIBJISIOTCSI WHEPTHBIMH HOCHTEINMH PAa3IUYHBIX HHKANCYJIUPOBAHHBIX OHO-
JIOTMYECKH aKTHBHBIX BEIECTB, CIIOCOOCTBYS MX JAOCTaBKE B ITyOOKHE cllou KOXH. B
JTAHHOM HCCJIeZIOBaHWE OBUIM HCTHONB30BaHbl 10% BOTHO-TIMIIEPUHOBBIE PACTBOPHI
JIMIIOCOM. COZEPKALIMEB KaueCTBE KOCMETHUECKU aKTUBHBIX BELIECTB Macja U3 JIaBpa
071aropoJHOTO0, TPaBbl 3BEp00OsI, JICIECTKOB PO3bI JaMaCCKOM M PO3bl OOBIKHOBEHHOH,
JTUITOQUITLHBIE SKCTPAKTHI M3 JIMCTHEB TMHKO buito0a u 3eeHoro gasi.

Macno naBpa OKa3blBae€T CTHUMYJHMPYIOLIEE, TOHU3HUPYIOIIEE U AHTHUCENTUYECKOE
JiefiCTBHE, BOCCTAHABIMBAET KIIETKH TUAPOIMITHIHOTO CIIOS KOXKH, MIMEET COJHIIE3alHT-
HBIE CBOWCTBA, PEKOMEH/IYETCS IIPU CYXOM U MOBPEXKIEHHON KOXKeE.

Macna po3 BO3ZAEHCTBYIOT Ha CYXYIO KOXY JIMIA, YCTPAHSIOT MIETyIIEHHE U
pa3apakeHHe, OMOJIAKUBAIOT, YCTPaHsIEeT BUIAUMBIN COCYAMCTBI PUCYHOK U KyNepo-
3bI, (POPMHUpPYET TOMOTEHHYIO OKpPAacKy TNPHIAIOT POBHBIM M KPAaCHBBIH I[BET KOXKeE.
VYcrpanser 0T€UHOCTh M TEMHBIE KPYTH O] TIa3aMU, MPUITYXJIOCTh BEK; UCIOJLIb3Y-
F0TCS AJIS1 YBSIAIOLIEH KOXKU JIULIA.

Macio u3 mBeTyIel Haa3eMHOM YacTH 3Bepo00si UMEET IMPOTUBOBOCIIATUTEIh-
HYI0, aHTHUCENTHYECKYI0, CTUMYJIHUPYIOIIYI0, TOHU3UPYIONIYI0 aKTUBHOCTb HpHU Jeil-
CTBUM Ha KOXXY, YCKOPSICT 3a)KUBJICHUE PaH.

I'mukoseBble HSKCTPaKTHl W3 JHCTHEB 3€JCHOTO 4ast 001aJaroT BBIPAKCHHBIM
MIPOTUBOBOCHAIUTENBHBIM, YBIAKHAIONMM JCHCTBHEM M YIy4IIAlOT MHUKpoOperbed
KOXH.

OKCTPaKT U3 JHCTHEB TMHKOOMIO00A OKa3bIBAE€T MPOTHBOBOCHAUTEIHHOE JCH-
CTBHME Ha BOCIAJEHbIE KJIETKH, IOAABIss BBIPAOOTKY aKTHBHBIX (hopM Kuciopoja U
a3ora, 001aaeT aHTHOKCHIaHTHBIM JAEWCTBHEM B KayeCTBE IOTIOTHTENS CBOOOTHBIX
paAMKaloB, yJIydllacT MUKPOLUPKYJISIUIO KPOBU.

s xpema ObLTO pa3paboTaHa OCHOBa U B Hee qoOaBieHbl 10% BOJHO- IIIHIIE-
PUHOBBIE PACTBOPBI JIMIIOCOM. COAEPIKALIUEB KAUECTB KOCMETHUECKU AKTHUBHBIX Be-
IIECTB MacJa U3 JlaBpa 0J1aropogHOT0, TPaBbl 3B€PO00sI, JTEMECTKOB PO3BI 1aMacCKOH 1
PO3bI OOBIKHOBEHHOM, JIMMO(UIBHBIC 3KCTPAKThl U3 JIMCTHEB I'MHKO buioba u 3eneno-
ro yas.
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Hcxons U3 momydeHHBIX JAaHHBIX MOXKHO CHENAaTh BEIBOJ, YTO BCE HCIIONB30-
BaHHBIC JIMTIOCOMHBIE TPENaparhl B OMNPEACICHHON CTEIICHH COJFOOMIM3UPYIOTCS C
IpeI0KEHHON OCHOBOM.

HccnenoBanne GU3HKO-XUMHUYECKHUX CBOKNCTB, MOJYYCHHBIX 0Opa3IoB TMOKa3a-
JI0, 9YTO B COCTaBax, KOTOPbIE MPOSIBUIIM YIOBJIETBOPUTEIHHYIO KOJUIOUIHYIO U TEPMO
CTaOMIBHOCTB, COJICPIKAHKE BOMBI cocTaBmio 10 64%, 3nadenue pH 5,3 - 5,7. Ocmo-
TUYECKHE CBOICTBAa Kpema yCHIMBaloTCs uepe3 8 yacoB, mopsnka 120-130%. O6pas-
bl TPOSIBHITH TOCTATOYHO XOPOIIYIO HAaMa3bIBAEMOCTh U BCACHIBAEMOCTb.

OTu mapamerpbl OCTaBAIMCh HEM3MEHHBIMU B TedeHue 1,5 JIeT mocie XpaHeHHUs.
[TonmyuyeHHbIE TaHHBIE JAFOT BO3MOXKHOCTh WMCIOIB30BAHMS BBIIICONMCAHON OCHOBBI TIPU
pa3paboTKe pelenTypbl KOCMETHISCKUXa KPEMOB C JIMITOCOMAaMHU.
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SYNTHESIS AND PHYSICO-CHEMICAL PROPERTIES
RESEARCH OF MIXED LIGAND COORDINATION
COMPOUNDS WITH PARA-DIMETHYLAMIN-
BENZALDEHYDENICOTINOYLHYDRAZONE
AND 2-AMINO-6-METHYLPYRIDINE

Z.Gocberashvili, N.Kilasonia, N.Gegeshidze, M. Tsintsadze
Georgian Technical University
R. Agladze Institute of Inorganic Chemistry and Electrochemistry
m.tsintsadze@gtu.ge

Synthesized is cobalt mixed ligand coordination compounds with para-dime-
thylaminobenzaldehyde nicotinoylhydrazone (PDmabanh-L) and ortho-amino-6-
methylpyridine (OAM-6-methylpyridine-L1). Some of their physico-chemical
properties have been studied.

The synthesis of mixed ligand coordination compounds is carried out in ethanol
solutions and synthesized 4 completely new biocomplexes in solid state. Their solubil-
ity in different solvents has been studied, individuality has been established by the
melting temperature. The structure of the synthesized complexes was studied by the
infrared absorption spectroscopic method (400-4000 cm-1 range) and the coordination
of hydrazone and methylpyridine, acidoligands (CI;, SO4*, SCN", NO5) and water
molecules with the complex cobalt atom is established.In thiocyanate and chloride
complexes, hydrazone coordinates with the cobalt atom to form a five-membered met-
al cycle with carbonyl group oxygen and the nitrogen atom of the azomethine group
and in the sulfate complex with the heterocycle nitrogen atom. As for methylpyridine,
the study of absorption infrared spectra has shown that it forms coordination bonds
with the metal via the heterocycle nitrogen atom.According to the spectral data, water
molecules and acidoligands, according to the created state, are located in the internal
and external coordination sphere,In particular, the sulfate- and thiocyanate groups are
present in the internal coordination sphere , and chloride ions are external spheres ac-
cording to spectral analysis.As for water molecules, in sulfate and chloride complexes
they are in the internal sphere , and for thiocyanate complexes we do not have water
molecules in the internal sphere according to the absorption spectra.

— ] 2+
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Construction of synthesized complex compounds
It should be noted that the results obtained by studying the infrared spectra of

absorption confirm the data obtained by quantum-chemical calculations found in the

literature.
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PECULIARITIES OF COORDINATION ABILITY
OF ALLYLTHIOAMIDE SUBSTITUTES AND PRODUCTS
OF THEIR PROTONO- AND IODOCYCLIZATION IN RU(III),
RH(III) AND PD (II) COMPLEXES

P.V.Borovyk!, M.B.Litvinchuk?, A.V.Bentya?, S.I.Orysyk'",
Yu.L.Zborovskiy?, V.V.Orysyk?, V.I.Pekhnyo', M.V.Vovk?
L V.1. Vernadsky Institute of General and Inorganic Chemistry of National Academy of
Sciences of Ukraine, 32/34 Academic Palladin Avenue, Kyiv, 03142, Ukraine,
% Institute of Organic Chemistry of the National Academy of Sciences of Ukraine,
5 Murmanska str., Kyiv, 02660, Ukraine
s.oryslend@gmail.com

A series of novel chelating complexes Ru(Ill), Rh(IIl) and Pd(II) were syn-
thesized and isolated in solid state according to the following scheme.
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They were characterized by the methods of elemental chemical analysis, 'H
NMR, IR and UV-Vis spectroscopy. As a result, it was found that the allylthioamide
substitutes H,L'-H,L? are coordinated to the metal ions by O,S-bidentate chelate man-
ner in a monodeprotonated form while products of their proton / iodine cyclization
HL*, HL’ are coordinated after converted to the corresponding tautomeric form with
O,N-coordination manner through the oxygen atoms of the deprotonated hydroxyl
group and the nitrogen atoms of the dihydrothiazolyl ring according to the following
scheme.
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It has been established that the allyl moiety does not participate in the formation
of a coordination bond with the Ru(III), Rh(IIl) and Pd(II) ions, which is probably due
to the presence in the molecules of ligands of other donor nucleophilic centers located
in advantageous position for the formation of six-membered chelated metal cycles. In
contrast to complexes 1-9, the compounds (10), (11) based on 2-(5-
(iodomethyl)thiazolidin-2-ylidene)malononitrile (HL®) were obtained with monoden-
tate coordination of the ligand in molecular form, which is caused by the presence of
two nitrile groups in the HL® molecule with sp-hybridization of the nitrogen atomic
orbitals, which provides almost linear overlap with the d-orbitals of the metal atom
upon formation of CN—M bond. The study of the complex formation of metal chlo-
rides with HoL'-H,L? by the method of isomolar series and UV-Vis spectra showed
that there is interaction in the M: L = 1:1, 1:2, 1:3 molar ratio (in the case of Ru®*
Rh*" ions) and 1:1, 1:2 in the case of Pd*" and Ru®" ions, which is related to the coor-
dination capacity of metals and their ability to form octahedral (for Ru®", Rh*" ions) or
square-planar (for Pd** ions) coordination unit.

ML 1:2
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NEFT EMALI SONAYE SULARININ “MULTI N/C” ANALITIiK
CIHAZI iLO ITS ANALIiZ METODUNUN iSLONILMOSI

S.R.Haciyeva, Q.i.Bayramov, F.E.Hiiseynov, A.A.Somadova, U.Abdullayeva
Bak: Doviat Universiteti
aytan.samad@gmail.com

Biitiin sonaye saholorino nisboton neft emali sonaye sularinin torkibi ¢ox
miirokkob olduguna goére homin tip sularin analitik analizlori miixtolif metodlarla
hoyata kegcirilir.

Molum oldugu kimi neft emali sonayesindo (NES-do) formalasan istehsalat
tullant1 sularinin torkibinde olan zorarli maddslorin timumi olaraq miqdari kimyovi
analizlorinin aparilmasinda bir ¢ox reagentlordon istifado edilmoklo xeyli miiddot
orzindo basa ¢atdirilir.

Son zamanlar miiasir “Multi N/C” analiz cihazi ¢irkab sularin torkibinds olan
C vo N torkibli birlosmalorin mq/l 6lgii vahidi ilo ¢ox qisa miiddot orzindo
analizlorinin aparilmasi miimkiindiir. Bununla olagodar olaraq Heydor Oliyev adina
NEZ-don gétiiriilon ITS niimunoalorinin ovval vo tomizlonmasinden sonra torkibinin
miioyyonlosdirilmasi zamani asason homin “Multi N/C” analiz cihazindan istifado
olunmasi {i¢iin asagidaki metod islonilmisdir. Belo ki, NEZ-don gétiiriilon ITS
niimunolorinin torkibindo asili maddslorin, mexaniki qarisigqlarin ¢ox olmasi ilo
olagadar olaraq homin tomizlonmomis su niimunslorinin torkibinin geyd olunan
cihazla analizinin aparilmasi miimkiin olmayir. Buna goro do torafimizdon ITS su
niimunslorinin ilkin olaraq 3 merhoalods ardicil sokilds xiisusi kagiz filtrlorlo mexaniki
qarisiglardan asili maddolordon tomizlonilmosi aparilmisdir. Homin metodla ilkin
tomizlonmis ITS niimunolorinin  torkibi “Multi N/C” analitik cihaz1 ilo
miioyyonlosdirilmisdir.

Homin cihazla alinmis naticolor klassik analitik analizlorinin noticoalari ilo eyni
olmugdur. NEZ-don gétiiriilon ITS niimunalorinin torkibinin torofimizdon ekoloji elmi
todqiqat islorinin osas hissosine aid olan tomizlonmosindon avval va sonra analizlorinin
apartlmasinin qisa miiddot orzindo hoyata kegirilmosinds islodiyimiz metodun bdyiik
ohomiyyoti ~ vardir.  Beloliklo, NEZ-don  gétiiriilon  ITS  niimunolorinin
tomizlonmaesindon ovval vo sonra torkibindo olan C vo N birlogmelorinin miqdari
analizlorindon qisa miiddot orzindo vo homginin osas olaraq tolob olunan kimyovi
reagentlordon istifado edilmosindon “Multi N/C” cihazindan daha olverisli istifado
olunmasina nail olunmusdur.
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DONLI BITKIiLORIN BECORILDiYi ORAZILORIN
EKOKIMYOVi QiYMOTLONDIRILMOSI

S.R.Haciyeva, H.L.Rafiyeva, A.A.Somadova, A.N.Muhumayev
Bak: Dovlat Universiteti
aytan.samad@gmail.com

Hal-hazirda yaradilmis bugda sortlari hektardan 60-70 s vo daha ¢ox mohsul
vermok imkanina malikdir. Lakin fermerlorin istifadesindo olan torpaqlarin demok
olar ki, oksor hissosino son 20 ildo mineral, iizvi vo yasil gilibrolor verilmodiyindon
torpaqda humus vo osas qiivvo elementlori xeyli azalmigdir. Biitiin bunlar1 nozoro
alaraq orazilorin giibrolonmosinin vacibliyi qeyd olunmalidir. “Soki-Zaqatala
bolgasinda “Borakotli-95” bork bugda “Aran”, “Azori”, “Mirbogir-128”, “Ozomatli95”
yumsaq bugda sortlar1 payizliq bugda vo qargidal soloflorindon sonra sopilorso har
hektardan 40- 45 sentner mohsul almagq ticlin hor hektara (tosiredici maddo hesabi ilo)
100 kq azot, 60 kq fosfor, 45 kq kalium giibroalori —fziki ¢okido 300 kq ammonium
nitra, 300 kq donoavar sado superfosfat, 100 kq kalium sulfat vo ya 75 kq kalium xlorid
vermok lazimdir. Fosfor vo kalium torpagin uducu kompleksi torafindon udulur vo
asagl qatlara ¢otin horokot edir. Respublikanin bu bdlgasindo isti diigon kimi torpagin
0-5 sm qat1 tez quruyur vo payizliq bugdanin 0-5 sm dorinlikdo yerlogon kok sistemi
qida maddolerindo yaxs1 istifade edo bilmir. Azot giibrosinin iso illik normasmin 25-
30%-ni sopin qabagi, qalan hissesi iso erkon yazda yemlomo soklindo vermok
lazimdir. Yuxarida gostarilen iqtisadi bdlgenin hamisinda sopinls birlikde100 kq nitro-
ammoska vo ya nitro-foska verdikdo sopin qabagi azot gilibrosi vermoyo chtiyac
galmir, homginin sum altina verilon fosfor vo kalium giibralorinin illik normas1 2 dofa
azaldilir. ©gor sopinlo birlikdo ammofos vo diammosof verilorso (hektara 100 kq)
onda sopingabag1 azot giibrosi vo timumiyyatlo fosfor giibrasi vermays ehtiyac qalmuir.
Sopinla birlikdo ona gora 100 kq giibra tovsiyya edilir ki, yeni toxum saponlori 100
kg-dan az gilibro normasina nizamlamaq ¢otinlosir. Hal-hazirda Respublikada
torpaglarin kimyovi torkibini tohlil edorok kond tosarriifati bitkilori tigiin tolob olunan
giibro normalarin1  miisyyonlosdiron torpaq analizi labarotoriyast vardir. Bu
labaratoriyalarda donli bitkilords keyfiyyetli vo yiiksok mohsul almaq iigiin osas qida
maddolorinin (azot, fosfor vo kalium) torpaqdaki miqdari toyin edilir, tolob olunan
giibrolorin - norma ve nisbotlori  miayyenlosdirilir.  Orazilorin  ekokimyavi
qiymatlondirilmosi i¢iin torpaq iqlim soraitindon asili olaraq torpaqdan vo giibrodon
istifado omsal1 dyronilmolidir.
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FACTORS INFLUENCING PETROLEUM
HYDROCARBON DEGRADATION

S.R.Hajiyeva, A.A.Samadova, H.L.Rafiyeva
Baku State University
aytan.samad@gmail.com

A number of limiting factors have been recognized to affect the biodegradation
of petroleum hydrocarbons. The composition and inherent biodegradability of the pe-
troleum hydrocarbon pollutant is the first and foremost important consideration when
the suitability of a remediation approach is to be assessed. Among physical factors,
temperature plays an important role in biodegradation of hydrocarbons by directly af-
fecting the chemistry of the pollutants as well as affecting the physiology and diversity
of the microbial flora. At low temperatures, the viscosity of the oil increased, while
the volatility of the toxic low molecular weight hydrocarbons were reduced, delaying
the onset of biodegradation.

Temperature also affects the solubility of hydrocarbons. Although hydrocar-
bon biodegradation can occur over a wide range of temperatures, the rate of biodegra-
dation generally decreases with the decreasing temperature. Figure 1 shows that high-
est degradation rates that generally occur in the range 30—40°C in soil environments,
20-30°C in some freshwater environments and 15-20°C in marine environments. Sig-
nificant biodegradation of hydrocarbons have been reported in psychrophilic environ-
ments in temperate regions.

Nutrients are very important ingredients for successful biodegradation of hydro-
carbon pollutants especially nitrogen, phosphorus, and in some cases iron. Some of
these nutrients could become limiting factor thus affecting the biodegradation process-
es. Atlas reported that when a major oil spill occurred in marine and freshwater envi-
ronments, the supply of carbon was significantly increased and the availability of ni-
trogen and phosphorus generally became the limiting factor for oil degradation.

degradation
rates [33, 34]

Figure 1: Hydrocarbon degradation rates in soil, fresh water, and marine environments.

In marine environments, it was found to be more pronounced due to low levels
of nitrogen and phosphorous in seawater. Freshwater wetlands are typically consid-
ered to be nutrient deficient due to heavy demands of nutrients by the plants. There-
fore, additions of nutrients were necessary to enhance the biodegradation of oil pollu-
tant. On the other hand, excessive nutrient concentrations can also inhibit the biodeg-
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radation activity. Several authors have reported the negative effects of high NPK lev-
els on the biodegradation of hydrocarbons especially on aromatics. Use of poultry ma-
nure as organic fertilizer in contaminated soil was also reported, and biodegradation
was found to be enhanced in the presence of poultry manure alone. Photo-oxidation
increased the biodegradability of petroleum hydrocarbon by increasing its bioavaila-
bility and thus enhancing microbial activities.

Key elements influencing rates of oil biodegradation:

¢ 0il a) composition that defines its chemical and physical properties and b)
concentration;

e abiotic factors (temperature, salinity, presence of water, etc.);

e biotic factors (composition of microbial community).

The above factors are usually interdependent, for example, abiotic factors affect
oil composition and concentration, and biotic factors are highly dependent on abiotic
factors.
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QEYRI UZVi KIMYA SAHOSINDO TORKIBINDO
FOSFOR SAXLAYAN BiRLOSMOLORIN TODRISi

T.i.Bayrampur
Azarbaycan Dovlat Pedaqoji Universiteti
bayrampur042@mail.ru

Qeyri-lizvi kimya kursunun on maraqli elementlorindon biri do fosfor
elementidir.Fosforun todrisi zamani tohsilalanlarin vo tohsilveranlorin qarsiliqlt bilik
miibadilosindo onlarda bir sira praktiki bacariq vo verdislor formalasir. Sagirdlorin
praktiki bacariginin formalasmasinda kimya ekperimentinin rolu bdyiikdiir.Kimya
eksperimentini yerino yetirmoklo sagirdlorde nozoriyyonin praktikaya totbiq etmo
bacarig1r formalasir, eyni zamanda kimya elmino maraq yaranir.Kimyanin todrisi
prosesindo aparilan eksperimental mosalolor, niimayis tocriibolori, praktiki iglor vo
laborator tocriibolor sagirdlorde kimyaya aid biliklorin monimsonilmosi vo genis
diinyagoriisiiniin formalagdirilmasini tomin etmoklo yanasi onlar {iglin zoruri olan
bacariq vo vordiglor do asilayir dorsin gedisi zamani sadodon miirokkoba dogru
istiqgamotlonmis dors todris edilir. Darsin miirokkob hissosindo giibralordon bohs edilir
onlarin kond tosoriifatinda totbigindon soz agilir, fosfor (P) — yunanca "Isigdasiyan"
demokdir.D.I. Mendeleyevin codvalindo 15-ci elementdir. Ag fosfor 1669-cu ildo
Hamburqlu ehtiyat osgor Xenninq Brand torofindon kosf olunmusdur. Bels ki, insan
badonindon qizil aldo etmok arzusuna diigon Xenning bu mogsadlo sidikdon istifado
etmoyo baglayir. Bir ne¢o giin saxladiqdan sonra sidiyi kolbada yiiksok temperaturda
gaynadir, pasta halina diigon maddoni yenidon qaynadir vo noticodo boyaz rongli
maddaciklor goriir. Asanligla yanan vo demok olar ki, soyuq yanan bu maddo onu
heyrotlondirir. Beloliklo, "4 {insiir" (hava, od, su, torpaq) nozoriyyosino giiclii zorbo
olan ilk element kosf olunmus olur Fosforun tobiotdo 3 allotropik modifikasiyasi
bilinmokdadir. Ag, qara vo qurmizi fosfor. Ag fosfor zohorlidir. Onu qizdirdigda
qurmizi fosfora ¢evrilir. Qurmizi fosfor kiikiird vo sliso qurintilart ilo birlikdo kibrit
istehsalinda istifado olunur. Fosfor V qrupun osas yarimqrupunda yerlosir. Sira
némrasi 15, atom kiitlosi 31-dir, ti¢ vo bes valentlik gostorir. Birlogsmolords -1, -3, +1,
+3, +5 oksidlogmo dorocosi gostorir. Tobiotdo fosforun bir stabil izotopu var *'P.
Atomunun elektron qurulusu asagidaki kimidir.

15°28*2P3S?3P°

Fosforun xarici elektron toboqesinde bos d-orbitali oldugundan hoyscanlanma
zamani 3S? toboqosindoki elektron 3d orbitalina kegir vo bu zaman bes tok elektron
olur. Ona gora do azotdan forqli olaraq fosfor bes valentlik gostorir. Fosfor tobiotda
yalniz birlogmolor soklinds tapilir. ©sas minerali Caz(POs),-fosforit, Caz(PO4).F,-ftor
apatit, vo hidroksoapatitdir Ca3(PO4);OH. Bundan basqa fosfor ziilallarin va
stimiiklorin torkibinds olur. Hidroksil apatit siimiiyiin mineral hissosini, ftor apatit
disin, fosforun miirokkeb iizvi tdromalari beyin kletkalarinin torkibine daxildir.Fosfor
apatitdon vo ya fosforitdon alinir. Fosforit Ca3(PO4), koks vo qumla qarisdirilaraq
elektrik sobalarinda 1500°C-do kozordilir:

2Ca3(POs); + 68105 + 10C — 6CaS10:+10COT + P (ag fostor)

Fosfor digor tisullarla da alinir
Fosfor (P) — kalsium kimi siimilylin torkibinds rast golir. O, hamg¢inin sinir
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toxumalarinda da olur. Karbohidrat, ziilal vo yaglarin hozmindas istirak edir. Fosforun
osas monbayi heyvan mongoli orzaq mohsullari hesab edilir. Lakin taxil vo paxlali
bitkilarin torkibinds do fosfor vardir. Heyvanat mensoli mohsullardak: fosfor orqaniz-
mdo 95%, bitki mongali mohsullardaki iso 55-60% monimsonilir. Fosforun
monimsonilmoasi kalsiumun monimsanilmasindon, qidanin torkibindoki ziilalin mi-
qdarindan va diger amillarden asilidir. Fosforun miqdart mq%-ls beladir: 59 Hollandi-
ya pendiri — 544; lobya — 541; orgin pendiri — 470; volomir yarmasi — 360; malin gara-
ciyari — 342 va s. Fosfor hiiceyralarin an shamiyyatli maddslarinin terkibina daxildir:
DNT vo RNT, fosfolipidlor, gliserin, yag tursulari vo fosfat tursusunun miirokkob
efirlori, fotosintezdo istirak edon saxarofosfatlar (sokorlorin fosfat efirlori); ATF —
hiiceyronin universal energetik maddosi. Bitkilorin gévdasinin kiitlosinin 0,1-0,7 %-ni
fosfor toskil edir. Fosforun miqdart 800 mq/kq olan torpaqdan bitki onu kok qida-
lanmasi prosesindo duzlar soklinds qobul edir. Diinyada istehsal olunan bitki monsali
mohsullar hor il torpagdan 3 milyon ton fosfor gétiiriir. sonayedo fosforun birlogmolori
giibro kimi istehsal olunur vo totbiq edilir. Osas qida elementino gdoro mineral
giibrolor azotlu, fosforlu vo kaliumlu olur. Torkibino géro mineral giibrolor sado va
kompleks giibrolora ayrilir. Torkibinde yalniz bir qida elementi olan giibralar sade
giibrolor adlanir masalon Casz(POs),, Ca(H2PO4): vo s.

Torkibindo iki vo daha c¢ox qida elementi olan giibrolor kompleks giibro-
lor adlanir; mosolon: kalium vo fosfor qida elementlorini saxlayir. Kompleks giibro-
lor miirokkob vo qarisiq giibralors ayrilir.  Miirokkeb giibrolordon diammofosu
[(NH4);HPO4] va s.-ni gostormok olar. Qarisiq giibralor miixtalif glibralorin mexaniki
qarisigindan ibaratdir. Bunlardan ammofoskani

[(NH4),HPO4 + NH4H,PO4 + KCl], nitroammofoskani (nitrofoska)

[(NH4);HPO4 + NH4NO; + KCI] gostormoak olar.

Maoansayina gora giibroalor mineral v iizvi (peyin, qus zl: va S.), aqreqat halina
gOro iso bark (soralar, fosfat duzlari) vo maye (maye ammonyak, ammonyaklu
su) olur.

Hor bir giibro onun gidalil:q doayari ilo xarakterizo olunur. Fosforlu giibralorin
gidalilzq dayarini, yoni giibrods fosforun miqdarimi difosfor-pentaoksids (P.Os) gora
hesablayirlar Fosfat tursusunun kalsium vo ammonium duzlarindan kond tosorriifatin-
da fosforlu giibro kimi istifado olunur; onlar meyvolorin inkisafina komok edir.
Bitkilor fosforu suda hollolan [H,PO4] ~ vo [HPO4] *~ ionlar1 soklindo monimsoyir. ©n
genis yayilmis fosforlu giibralore asagidakilar aiddir:

1. Fosforit unu. Bu giibroni fosforiti narin hala qader ozmoklo alirlar. Fosforit
ununun torkibini toskil edon Cas(PO4), suda pis hall olur. Tursularin tasirindon suda
hallolan birlogsmolors ¢evrildiyindon bu giibre turs torpaqglara vo ya hidroliz naticosindo
turs muhit yaradan giibralorlo, mosolon, NH4NOj ilo birlikds verilir.

2. Sado superfosfat [Ca(H2POs), + 2CaS0Os4] sado superfosfat fosforitin (vo ya
apatitin) sulfat tursusu ilo garsiligl tosirindon alinir. Bu giibro suda qismon hall olur,
o0, torpaga hom donovar, hom do toz soklinds verilir.

Ca3(PO4)2 + 2H,SO4 — Ca(H2PO4), + 2CaS0y4

3. Ikiqat superfosfat Ca(H,PO4), sado superfosfatdan forqli olaraq ikigat super-
fosfatin torkibindo giibro kimi yararli olmayan CaSOj birlogmosi (ballast) olmur.
Ikiqat superfosfat suda hall olur vo asagidaki reaksiyalar iizrs alinir:

Ca3(PO4): + 3H2SO4 — 3CaSO4 + 2H;PO, Ca3(POs): + 4H3PO4 — 3Ca(H2PO4),
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4. Presipitat CaHPO4-2H,0. Adoton, ortofosfat tursusu ilo sonmiis shong vo ya
ohongdasinin qarsiligli tosirindon alinir: Ca(OH), + H;PO4 — CaHPO4-2H,0 CaCO; +
H3PO,4 + H.0 — CaHPO42H,0 + CO,T

5. Simiik unu, osason, kalsium-fosfatdan ibarst olub ev heyvanlarinin
stimiiklorini iyiitmoklo alinir. Fosfor gida elementi homginin ammofoslarin vo nitro-
foskanin torkibinds var.

6. Ammofos NH4H,PO4 vo diammofos (NH4):HPO4 torkibindo 2 qida elementi
azot N vo fosfor P elementlori olan kompleks giibrolordir: NH3 + H;PO4 — NH4H,2PO4

2NH; + H3PO4 — (NH4)2HPO4

7. Nitroammofoska (nitrofoska) torkibindo N, P, K qgida elementlori olan garisiq
giibrodir:

[(NH4)2HPO4 + NH4sNOs + KCI]

Beloliklo, fosforlu giibralorin istehsalinda xammal olaraq, osason, fosforitdon
Ca3(POy), istifado olunur. Bilik, bacariq, vordiglorin formalasdirilmasinda vo
movzunun hortoraofli todrisinde elektron darsliklor mithum rol oynayir. Fosfor IX
sinifdo todris edilir, moktoblordo kimya dors saatlarinin kifayst qodor az olmasi kimya
fonninin todrisine bdyiik problemlor yaradir vo tam sokildo manes olur, kimya
kursunun mdvzu incoliklori sagirdlors tam sokildo catdirila bilmir.

Belalikla miiallim yuxarida gostarilon laboratoriya tacriibslorini gostorilmasile
tohsilalanlarda bir sira vordiglor formalagir, mévzuya hovas yaradir.
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PESTISIDLORIN EKOKIMYOVI QiYMOTLONDIRMODO ROLU

S.R.Haciyeva, H.L.Rafiyeva, A.A.Somadova, A.N.Muhumayev
Bak: Doviat Universiteti
aytan.samad@gmail.com

Bozi donli bitkilorinin sahalorinds yaz movsiimiinds qulluq islorindon biri do
bugdanin kollanma fazasinda alaqglara qarst kimyavi miibarizenin aparilmasidir. Bu
moqsadlo dovlot geydiyyatindan kegmis kimyovi preparatlardan istifado etmok
lazimdir. Hor hektara toxmini 200-400 litr suda hoall edilmis dorman sopilmalidir. Hava
buludlu vo yagmurlu olarsa, yaxud uzun miiddotli quraqligda dermandan istifado
etmok olmaz. Havanin temperaturu 8 dorocodon az, 25 dorocodon yuxarit olmamali,
dormanlama yalniz gostorilon intervalda aparilmalidir. Tez dormanlama taxilda
kollanmani azaldir, gec dormanlama iss bitkinin mayalanmasina veo siinbiiliin omalo
golmasine maneo toradir. Taxil tarlalarinda olan yabanci otlarin enliyarpaqli vo yaxud
daryarpaqlt olmasi osas goétiiriilorok forqli dormanlama aparilmalidir. Bu kimi
tadbirlorin hayata kegirilmasi {igiin herbisidlor, fungisidlor, akarisidlor, insektisidlor vo
s. kimi pestisid novlori totbiq edilir.

Artiq dozada verilon vo yaxud torpaqda pargalanmayan herbisidlor taxildan
sonra okilon bitkiyo ziyan vero bilir. Bununla borabor orazinin ekokimyovi
qiymotlondirmasinds asas arqument olaraq qobul edilir.
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ENHANCED WATER OXIDATION BY A NICKEL/(II)
AZO SCHIFF-BASE COMPLEX

Z. Shaghaghi, »* P.S. Kouhsangini, *
& Coordination Chemistry Research Laboratory, Department of Chemistry, Faculty of
Basic Science, Azarbaijan Shahid Madani University, 5375171379, Tabriz, Iran
Phone: +98 4131452092; Fax: +984134327541
shaghaghi@azaruniv.ac.ir

The generation of hydrogen as renewable and green energy from electro-
catalytic water splitting has received significant attention in the recent years [1]. Water
splitting is divided into two half- reactions: hydrogen evolution reaction (HER) and
oxygen evolution reaction (OER). OER is a slow electrochemical reaction with a high
potential of about 1.23 eV. The oxidation of water to oxygen is a 4e/4H" process
which requires a large overpotential for the O—O bond formation. Therefore, the prep-
aration of suitable and efficient catalysts to reduce water oxidation potential is neces-
sary. Among the effective catalysts for water oxidation, nickel complexes have re-
ceived much attention in recent decades because of their high oxidation power [2].
Nickel complexes can act as both heterogeneous and hemogenous electrocatalysts for
water oxidation in neutral and basic solutions [3]. In addition, studies show that nickel
complexes can behave as molecular catalyst for water oxidation or convert to nickel
oxide, free Ni(Il) ions or other compounds of uncomplexed nickel(Il) ions that can
catalyze the oxidation of water under electrochemical conditions [4]. For these rea-
sons, among water oxidation catalysts based on 3d transition metals, nickel com-
pounds have attracted particular attention in recent years.

Based on the above, in this work, water oxidation activity of a nickel(Il) com-
plex containing azo-azomethine type ligand is investigated by several electrochemical
techniques. The complex is prepared from the reaction of nickel(Il) acetate with ligand
H,L, (H,L= 4-chloro-1,2-bis[2-hydroxy-5-(4-nitrophenylazo) benzylidene amino]
benzene. The synthesized complex is characterized by spectroscopic techniques, molar
conductivity measurement and elemental analysis. The results reveal that the nickel(II)
complex shows much superior activity for the water oxidation reaction in basic solu-
tion and only needs an overpotential of 390 mV vs. RHE at the geometrical current
density of 10 mA cm™. Also, the value of Tafel slope (89 mV dec™') shows that the
designed electrocatalyst has the favorable kinetic for the oxidation of water.
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NEFTLO CiRKLONMIS TULLANTI SULARININ
MiKROORQANIZMLORIN KOMOYI iLO
TOMIZLONMOSININ PERSPEKTIVLiYIi.

E.M.Yoshyayev
Azarbaycan Dovlat Neft va Sanaye Universiteti

eminyhyayev(@gmail.com

Hazirda otraf miihitin neft vo neft mohsullart ilo keskin ¢irklonma problemi
movecuddur. Bu osason neft sonayesinin inkisafi ilo olagodardir. Neftin ¢ixarilmasi,
emal1, dasinmasi zamani atraf miihitin neft vo neft mohsullar ils ¢irklonmasi bas verir.

Neftin emali zamani tullant1 qazlar, cirkab sulart vo texnoloji kollektorlardan
axan sizmalar otraf miihitin ¢irklonmosino gotirib ¢ixarir. Miitomadi sizmalar vo
gazalar zamani neft mohsullarinin strafa dagilmasi naticoesinds neft emali zavodlarinin
orazilorindon vo neft mohsullari saxlanilan anbarlardan siiziilon neft mohsullar1 yeraltt
sularin va gruntlarin ¢irklonmosina sabob olur.

Neft vo neft mohsullari ilo ¢irklonmis ¢irkab sularin torkibinin ¢ox hissasini (50-
98%) miirokkab quruluslu karbohidrogenlor (poli vo heterotsiklik aromatlar) vo
onlarin birlosmoalori toskil edir. Bundan olavo ¢irkab sularin torkibindo digor {izvi
birlogmoalare, bioloji aktiv maddelora vo miixtalif metallarin duzlarina rast galinir.
Qeyd etmok lazimdir ki, neftlo ¢irklonmis ¢irkab sularinin torkibi vo konsentrasiyasi
istehsal noviindon vo texnologiyasindan asilidir [4].

Suya diismiis neft vo neft mohsullar1 suyun iizorinds nazik parde qati smalo
gotirarok va ya suyun dibindo konsentrs olaraq ikincili ¢irklonmayo sobab olur. Cox az
bir gism neft mohsullar1 suda holl olmayaraq suyun {izorindo damlalar formasinda
qalmis olur. ©molo golmis bu emulsiyalar uzun miiddot sabit qalir vo tomizlonmao
prosesini ¢otinlogdirirlor [2].

Neft vo neft mohsullarinin konsentrasiyasinin ¢irkab sularda azalmasi tobii
par¢alanma, kimyovi oksidlosmo, buxarlanma vo miihito uygunlagmis mikroor-
ganizmlorin foaliyyati noticosindo miimkiin olur [5].

Hazirda neft vo neft mohsullart ilo ¢irklonmis orazilorin miixtolif dsullarla
tomizlonmasi tlisullart mévcuddur. Neftlo ¢irklonmis tullanti sulariin tomizlonmaosi
iiclin mexaniki vasitolordon, miixtolif ndv sorbentlordon, kimyovi emulsiya -
dispergentlorden, neftin torkibindoki komponentlari pargalamaq qabiliyyatine malik
olan mikroorqanizmlordon istifado olunur. Lakin az sorfiyyatla, yliksok noticonin olds
olunmasi aktual olan problemlordon biri olaraq qgalir [4].

Moéveud tomizlomo dsullarmin har birinin 6ziine moxsus miisbat vo manfi
toroflori vardir. Neft vo neft mohsullarinin tomizlonmeasi zamani {isul segarken
asagidaki prinsiplor asas gotiiriilmoalidir:

- isin qisa miiddat orzindo yerino yetirilmosi;

- istifado olunan tsulu hoyata kegirorkon otrafa doyon ziyan g¢irklonmonin
vurdugu ziyandan ¢ox olmamalidir.

Bu baximdan mikroorqanizmlarin istifadesina osaslanan mikrobioloji metod
moqsado uygun hesab oluna bilor. Mikroorqanizmlorin kdmayi ilo neftin torkibindo
par¢alanma bas verir. Mikrobioloji metodda nefti oksidlosdiron bakteriyalardan
istifado olunur [4]. Bu bakteriyalar homin miihito adaptasiya olunmus vo insan
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orqanizmi {igiin tohliike térotmoyon mikroorqanizmlordir. Bu bakteriyalar neft vo neft
mohsullarini karbondioksid vo suya qodor pargalayaraq, mohv olurlar.

Aparilan aragdirmalar noticosindo miioyyon edilmisdir ki, neftlo ¢irklonmis
miihitdo mikroorganizmlorin miqdar1 adi miihitdo oldugundan ¢ox olur.

Tobii soraitdo neft mohsularinin mikroorganizmlar torafindon tomizlonmasi gox
long gedon proseslo miisayot olunur. Neft emali zavodlarinda tullanti sularmin
tomizlonmasi asagi temperatura nisbaton (18-200C), yiiksok temperaturda (30-370C)
daha intensiv bas verir. Bu zaman mikroorqanizmlorin miihitdo miqdar1 artmig olur [1].

Miioyyon texnologiya asasinda mikroorqanizmlor quru toz halina gotirilir. Bu
tozun torkibino bakteriyalardan alavo onlarin gidalanmasini vo aktivlosmasini tomin
edon biogen duzlar da daxil edilir. Onlarin kdmayi ils yagin mikrobioloji pargcalanmasi
bas verir. Bu perapatlarda nomlik 10 % toskil edir. Bu metodun istifadosi ¢atinlik
toradir. Bu ¢otinlik prosesin long gedisati ilo olagadardir. Bundan olavo, neft
mohsullarinin miihitdo konsentrasiyas: kifayot qodor asagi olmalidir. Bu metodun
istifadosinin effektivliyi iso ekoloji cohotdon tohliikkesiz olmasi ilo olaqodardir.
Homginin,iqtisadi baximdan da bu tsulun istifadesi mogsado uygundur. Neftlo
cirklonmis tullanti sularinin mikroorqanizmlorin istirakt ilo tomizlonmosinin toskili
intensivlosdirilmoalidir. Aktiv mikroorqanizmloro malik preparatlarin oldo edilmosi
iiclin effektiv texnologiyalarin iglonilib hazirlanmasi gorokdir. Mikroorqanizmlarin vo
bioloji aktiv maddolerin konsentrasiyasindan asili olaraq neft qaliglarinin son
mohsuladok - CO; vo H>O pargalanmasini on vo yiiz dofoyodok artirmaq miimkiindiir.
Tomizloma prosesindo miioyyan texnologiyaya ciddi riayst etmoklo gdzlonilon
naticani alde etmok miimkiindiir [3].
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TEXNOLOGIYASININ iSLONMOSI

F.E.Abdullayev
Azarbaycan Dovlat Neft va Sanaye Universiteti

fuadabdullayev48@gmail.com

Neft yer iiziino tomiz halda deyil, su, mexaniki qarigiqlar vo bir sira duzlarla
birlikde ¢ixir. Neftin torkibinde miixtolif miqdarda hall olunmus qazlar da vardir.
Neftdo olan mexaniki qarisiglar asason qum, gil, duzlar vo lehimdon ibaratdir. Neftin
iizvi monsalli oldugunu miixralif tocriibalor da tasdigloyir. Umumiyyotlo Mendeleyev
codvoalindoki elementlorin bir ¢ox hissosi neftin torkibindo var. Neft elektrik
enerjisinin oldo edilmoasi vo nogliyyat vasitolorindo yanacaq kimi istifado edilir.
Bundan bagsqa neft kimya sonayesindo silini materiallarin vo basga mohsullarin
alimmasinda istifado edilir. Buna goro do, onu hom do “Qara qizil” adlandirirlar. Neft
emal1 vo neft kimya sonayesindo bir sira qaliglar alinir. Onlara misal olaraq: Mazut,
qudron, kreking qaligi, agir piroliz gotrani. Bu qaliglarin fiziki-kimyavi xassaleri ila
tanisiq. Praktiki olaraq hal hazirda hasil edilon neftlorin torkibindo kiikiirdlii
birlosmalor var; Onlarm 70-90 % qaliglarda (mazut veo qudron) yigilir. Kikiirdli
birlogmalor neftlordo merkaptanlar (tiospirt), alofatik sulfidlor (tsikloalkanlar)
monotsiklik sulfid, tiofenin téromosi, politsiklik kiikiirdli birlosmolor kimi gostorilir.
Azorbaycan nefti az kiikiirdlii neft hesab edilir. Bels ki, kiikiirdiin miqdar1 0.5%-don
¢ox olmur. Ona goro do bir ¢cox diinya bazarlarinda yiiksok qiymotlo satisa ¢ixarirlar.
Kiikiirdiin az olmasi iqtisadi cohotdon onu daha da doyorlondirir. Bilirik ki, mazutun
va qudronun torkibinds kiikiirdiin miqdar1 ¢oxdur. Agir piroliz gotraninin torkibindo
iso onun miqdar1 0.003 %-dir. Kreking qaligda iso daha ¢ox, 0.6-1.608 %-dir. Buna
goro do gotlirdiylimiiz agir neft qaliglarinin emali iiglin elo proses se¢moliyik ki,
alinan mohsullardan biri DUIST-0 uygun galsin ki, hazir mohsul olmalidir. Qudronda
1-1.2% , agir kreking qalig1 1.3-1.6 % olmalidir. Buna goro do gotiiriilmiis agir neft
gahiglarinin emal texnologiyas1 forqlonacok. Segilon emal texnologiyasi elo olmalidir
ki, alinan mahsullardan he¢ olmasa biri hazir mshsul olsun. Termiki proseslor miixtolif
olur. Belo ki, onlara: termiki kreking, agir qaliqlarin kokslagmasi vo maye vo qazvari
xammalin pirolizi aiddir. Bu proseslor yiliksok temperatur zonasinda gedir (450-
900°C). Yiiksok temperaturun tosirindon neft xammali parcalanir. Xammalin agir
hissosi, yoni 350°C-don yiiksok temperaturda qaynayan hissoni yumsaq temperatur
rejimindo (470-480°C) krekingo ugradir, kerosin-qazoyl fraksiyani1 iso 500-510°C-
da.[2,3]

Bizim istifado edocoyimiz prosesdo mazutun emali ya, siirtkii yaglarinin
distillatlarinin alinmasi {i¢iin ya da mazut xammal kimi iki sobali termiki krekinq
prosesinds istifads olunur. Tkisobali krekinq qurgularda xammal kimi yarimqudron vo
qudrondan istifade olunur. Qurguda avtomobil benzini vo qazan yanacagi alinir.
Mazutdan alinan distillatlar bir ne¢o variantda emal olunur:

1) Siirtkii yaglarinin distillatlari

2)Katalitik krekinqdo xammal kimi

Hor iki prosesin sonunda qaliq qudron alinir.

1) Birinci variyantda qalan qudron xammal kimi deasfaltsizlasdirma prosesinda
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istifado olunur. Qudronun qaynama temperaturu 490°C > olur. Alman galiq-qudron
xammal kimi asfaltlagdirma qurgusunda iglonir. Burada qaliq deasfaltizat vo asfalt
olur. Ogor qudronun torkibindo kiikiird az miqdarda olarsa, xammal kimi todrici
kokslasma qurgusunda istifads edilir. Todrici kokslagsma prosesini aparmaqda magsad
iri par¢ali koks almaqdir. Koksla yanasi proses zamani qaz vo kokslagma distillatlari
da alinir. Xammal kimi qudron, kreking qaligi, asfalt, ekstrakt va s. istifads edilir.
Azkiikiirdlii neftin kokslasmasindan bir ¢ox mohsullar alinir (% kiitlo) — qaz — 6,6;
yiingiil qazoyl — 43,5; agir qazoyl — 24,3; koks — 15,5.

2) Katalitik prosesdo agir qaliq alinir (slam). Torkibindo katalizator tozu oldugu
ticlin, onu asfalt-bitum zavodlarinda ortily kimi istifado edilir.

Odobiyyat
C.E.Oliyev, “Azarbaycanda neft sinayesinin inkisafi tarixinden”, Baki ,1960, s. 8-10;
. M.Q.Mammadli, “Neft-qaz emalinin texnologiyasi1”, Bak1,1964, s. 35-38;
A.M.Mbohorromov, R.A.9hmadova, F.N.Ohmadova “Neftkimya vo neft emali”, Baki, 2009,
s. 42-46;
4. Q.1.Soforov, A.S.Mammodov “Neft vo qaz emalinin texnologiyas1”, Bak1,2000, s. 68-75.
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BORK MOISOT TULLANTILARININ KATEQORIYALARI

G.A.Mirzayeva
Azarbaycan Déviat Neft va Sanaye Universiteti

mirzeligulnare@gmail.com

Insanlarin istonilon sahodo omok foaliyyati prosesindo maddi nemotlorlo yanasi
tullantilar da yaranir. Tullantilar insan saglamligina tohliiko yaratmaqla borabor otraf
mihiti do ¢irklondirir. Otraf mihiti ¢irklondiron tullantilar igorisindo sonaye
saholorinin bork tullantilar1 xiisusi yer tutur. Mdvcud bork moigot tullantilar
kateqoriyalar iizra asagidaki kimi qruplagdirilib;

Maoisot tullantilari: Bu tullantilara insanlarin gilindolik hayat faaliyyaeti ilo bagh
omolo golon tullantilar daxildir. Bark moaisot tullantilart igorisindo tokrar emal ti¢lin
yararliliq deracesine gora qablagdirma ilo olagedar zibiller xiisusi yer tutur. Bunlar,
osasan, plastik, aliiminium, metal, siiso vo kagiz monsoli olur. Tokrar emal edilo bilon
zibillor igorisindo kagiz tullantilar xiisusi g¢okiyo malikdir. Buna sobab giindalik
hoyatda tohsil, dovlot orqanlar1 vo digor miiossisolordo yazi vasitosi kimi ¢ox istifado
olunmasidir. Kagiz tullantilar1 kompostlama vo sonradan ¢iirlimo prosesine calb oluna
bilor. Bu zaman meydana golon qarisiq akingilikds istifads ti¢lin uygundur[1,4]

Bioloji tullantilar: Bu zibillor baytarliq klinikalari, sanitariya-gigiyena toskilatlari,
ictimai iago miiossisolori vo buna oxsar miiossisolordon atilir. Bioloji tullantilarin emali
onlarin yandirilmasindan ibaratdir. Maye halindaki maddslor xiisusi nagliyyat vasitasi ilo
naql olunur. Yandirilma orqanik mensali tullantilara da totbiq edilir [2, 4].

Radioaktiv vo tibbi tullantilar: Radioaktiv tullantilara istifadoyo yararsiz
mohlullar vo qazlar, 6ziinds yiiksok miqdarda radioaktiv komponentlor dasiyan bioloji
material vo obyektlor aiddir. Onlarin yaratdigi tohliikonin soviyyesi radiasiya
daracolorindon asili olaraq dayisir. Belo tullantilarin oksoriyyasti basdirilir, miisyyon
hissasi iso yandirilaraq yox edilir. Tibb miiossisalori torafindon atilan biitiin maddalor
isa tibbi tullantilar siyahisina daxil edilir. Onlarin 80%-i sadace maisot zibillori oldugu
halda, yerds qalan 20%-i insan saglamligina ciddi tohliike yaratmaq potensiali dasiyir.
Radioaktiv vo tibbi tullantilarin emalina miiayyan qadagalar totbiq olunur. Homginin,
bu tip materiallarin emali, yandirilmasi vo ya basdirilmasi {igiin xiisusi sorait tolob
olunur. Maye vo bork radioaktiv komponentlor tiglin xiisusi orazilor yaradilir.
Azorbaycanda radioaktiv tullatilarin yigilmast vo emalr ilo “izotop” MMC mosgul
olur. Tibbi tullantilardan qurtulmaq lazim goldikdo onlar1 xiisusi baglamalara
yerlogdirib yandirirlar. Tooassiif ki, bu isul, xiisuson do mohlullarin tohliiko doracasi
yiiksak olduqda, etibarli hesab olunmur. Hal-hazirda Bak1 ssharinds foaliyyat gostoran
“HV Ekoservis” MMC bu tip tullantilarin utilizasiyast ilo masgul olur.

Istehsalat tullantilari: Bu tip artiglar istehsal vo ya texnoloji foaliyyot
naticasinde meydana golir. Misal {iglin bu kateqoriyaya boyaq qaliglar, istilik
izolyasiya materiallari, taxta vo diger sonaye tullantilarini niimuno gotiro bilorik.
Bunlardan olavo, buraya, homginin, istehsal zamani yaranan artiglari, mosaslon,
xammalin emalindan sonra yerds qalan lazimsiz hissolori, istehsalat sohvi naticasinde
yararsiz hala golon materiallar1 vo s. aid etmok olar. Bu tip tullantilar da okser hallarda
yandirilaraq emal olunur. Taxta qaliglar miioyyon miqdar enerji aldo etmok iigiin
uygun hesab olunur.[1,3]
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Bu godor tullanti yalniz 10%-don tokrar istifado olunur, qalanlari iso otraf miihiti
cirklondiron monbolora g¢evrilirlor. Digor torafdon homin tullantilarin torkibindo olan
qiymatli komponentlor fayda vermodon tullantrya gevrilirlor. Qeyd etmok lazimdir ki,
son bir nec¢o ildo istor osas sonaye Olkolorindo, istorso do diinya miqyasinda
tullantilarin hacmi maddi nematlor istehsalinin hacmini bir ne¢o dofs iistalomisdir.
Otraf miihitin hoddindon ¢ox ¢irklonmasino sobob olan bork sonaye tullantilarin idaro
edilmosi diinyanin har yerindo homiso xroniki problem olmusdur. Nozarat olunmadan
imumi metod kimi tullantilarin basdirilmasi ve yandirilmasi son neticads torpagin,
suyun vo havanin ¢irklonmaosi kimi problemloro gotirib ¢ixarmisdir.[3,4]

Idobiyyat
1)A.S. Sadiqov, 1.B.Xalilov. Ekologiya vo otraf miihitin miihafizasi. Baki 2004
2)U.I".Mosnaes, C.M.N6parnmona, T.3.Kepumona, ®.M.HoBpy3oBa. YTunuzanus u BTOpHI-
Has mepepaboTka 0Tx070B nonuetwieHa. JKO sHepreTrka HaAyYHO-TEXHHUYESCKHH KYypHAI.
Ne2, eTp.67-71, 2011.
3)Tomiz Sohor ASC-nin rasmi internet sohifasi. http://tamizshahar.az/haqqimizda/
4)Oliyev F.Q., Badalov A. “Ekologiya”. Baki. ElIm 2012, 828 soh.
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MINERAL SULARIN TOMIiZLONMOSI
METODLARININ ARASDIRILMASI

Y.R.Abdullayev
Azarbaycan Dovlat Neft va Sanaye Universiteti
abdullayev.yawar@mail.ru

Mineral sular osason yagis sularinin todricon axib yerin qum , ¢inqgil vo qaya
tobagalarinden kegorak yer alt1 bulaglara yi1gilmasi noticasinds yaranir. Mineral su bu
tobogolordon kecorak siiziiliib tomizlonir. Mineral sularin siizlildiiyii yerin gatlarindan
asil1 olaraq torkibinin miixtalifliyi do forqli olur. Mineral sularin istifadesine gora daha
¢ox igmoli mineral sular, xarici istifado {i¢iin istifado olunan va digorlorini sadalamaq
olar. Xarici istifads {i¢iin olan mineral sulardan daha ¢ox tibb sahasinds, dus iiciin,
tibbi hovuzlar {igiin vo s. bu kimi moagsadlor ii¢iin istifado olunur. Yeraltt monbalordon
alinan bu sular miialicovi xarakterik xiisusiyyastloro malik olduqlar ii¢iin, miialicovi
moagsadlorlo do isladilir. Tarkibindoki faydali bioloji aktiv komponentlarinin artmasi
naticasindo insan oranizmina daha ¢ox faydalari olur [1;2].

Azorbaycan mineral sularla zongindir. Osas su monbolori Hacikenddo, Istisu,
Turssu, Susa, Naftalan, Badamli, Sirab, Vayxir vo basqa saholordo yerlosmisdir.
Azorbaycan Respublikasi orazisindo mineral su bulaqlari tiikenmoz hesab olunur vo
onlarin say1 1000-don ¢oxdur. Azerbaycanin relyefino uygun olaraq, bu bulaglarin gox
hissasi dagliq orazilordo olan rayonlarda yayilmisdir. Bundan olavo olaraq, gazinti
islori aparilaraq buruq qazma yollar1 ilo do mineral sular ¢ixarilir. Diizon orazilords
tobii su bulaqlarina daha az rast golinir. Buna goro do, buruq qazma yolunu totbiq
edorok bu orazilordon do mineral sular ¢ixarilir. Azorbaycan orazisino fiziki-cografi
cohotdon nozor salsaq gormok olar ki, koskin doyiskon relyef qurulusuna malikdir.
Diizonlik orazi Respublikamizin 85.5 min km?-ni toskil edir. Tobii su bulaglarinin gox
hissasi, yani 90%-i dagliq orazilords yerlogir. Respublika orazisinde 905 mineral su
bulagi dagliq orazilordo, 98-i iso diizonlik orazilordo yerlogsmisdir. Azorbaycan
orazisindo mineral sulara miixtolif xiisusiyyatlorino goro Dagliq Qarabag, Lagin vo
Kolbacor rayonlarinda, Gonco otrafi, Samaxi, Quba va s. bolgorindos rast golinir [3].

Hor giin otraf miihito gostorilon monfi tosirlor noticosindo, otraf miihitin
cirklonmosina, yeralt1 sularin ¢irklonmasine, bu da 6z ndvbasinds tobii mineral sularin
¢irklonmosina sobob olur. insan foaliyyati noticosindo sularm kimyovi vo fizki
torkibinin doyismosi ilo tobii sulardan forqlonon sular ¢irklonmis yeralti sulara aid
edilir. Keyfiyyat gostoricilorine gora yeralti sularin ¢irklonmasi 3 ndva boliiniir:

a) zaif ¢irklonmis sular- keyfiyyst gostaricilorine gora tobii sulardan farqlonsa
do, buraxila bilon qatiliq haddini agmur;

b) ¢irklonmis sular- buraxila bilon gatiliq hoddini dofslorlos asir;

c) giiclii cirklonmis sular- keyfiyyot gostoricisini kifayot qodor asir vo torkibi
cirklonmo monbayindoki mohlulun torkibins yaxin olur.

Cirklandirici maddslarin xiisusiyyatlorino gora ¢irklonmonin kimyoavi, bioloji vo
istilik kimi novleri vardir. Yeralti sularin kimyavi ¢irklonmasi senays sulari, atmosfer
cokiintiilori, texnoloji mohlullarin axmmi vo kond tosoriifatinin kimyalagdirilmasi
hesabina bas verir. Yeralti sularin bioloji ¢irklonmasi onlara daxil olan viruslar,
mikroorqanizmler, bakteriyalar vo s. ilo olagodardir. Yeralti sularin radioaktiv
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cirklonmasi niive partlayisi vo ya radioaktiv maddolorls isloyon miiessisolorden cirkab
sular1 ilo atmosfera vo ya yer sothino radium, stronsium, sezium, uran vo s. daxil
olmasi ilo olagodar bas verir. Bu amilloro golloro vo su axarlarina soyuducu,
kondisoner va istilik elektrik stansiyalarindan isti suyun axidilmasi daxildir. Bundan
basqa yeralti mineral sularin ¢irklonmasino atmosferin g¢irklonmasi, yeriistii sularin
cirklonmosi vo onun yeralti mineral sulara tasiri, torpaq gatinin ¢irklonmosi vo onun
yeralti mineral sulara tosiri aktual mévzulardan hesab olunur [4].

Mineral sulari ¢irklonmasinin qarsisini almaq, tomizlomak ii¢iin :

e istehsalatda cirkab sularinin minimal miqdarda totbiqj;

o cirkab sularinin tomizlonmosinin tokmillosdirilmasi;

o tullant1 sulariin axidilmas {igiin kanalizasiyalarin yaradilmas;

e kond tosoriifatinda giibro vo zohorli maddolorin istifadosine nozarst vo
mohdudlasdiriimasi;

e tomizlonmosi miimkiin olmayan ¢irkab sularin etibarli basdirilmasi lazimdir.

Umumiyyetlo tomiz suyun almmasi {i¢iin bir ¢ox tomizlonmo iisullarindan
istifado olunur. Mikrooloklordon kegirilorok torkibindoki yosunlardan tomizlonir.
Durulducu hovuzlarda kobud asili maddelorden tomizlonir. Koaqulasiya edilorok
kimyaovi islenir vo zararli maddeslordon tomizlonir. Bu kimi tomizlonma iisullar1 goxdur
vo onlar suyun c¢irklonmo torkibino goéro segilir. Mineral sulardan istifado edorkon
tomizliyino omin olmagq iigilin filtrlordon do istifado olunur. Hazirda bir ¢ox evlordo
filtrlordon istifado olunur. Onun tomizloms prinsipi sularin stizgocdon kegirmo tisulu
ilo tomizlonmasina banzayir. Siizgacdon kegirmo zamani adoaton kvars qumu layindan
istifado olunur. Bu zaman suyun torkibindoki asili hissociklorin vo mikroblarin 70-
80%-o godori tutulur. Mineral sularin ¢irklonmosinin garsisinin alinmasi ii¢lin sonaye
vo moisat tullantilarinin otraf miihito atilaraq birbasa vo dolayi yolla mineral sularin
cirklondirmasinin qgarsisini almaq lazimdir [4;5].

Hazirki dovriimiizdo mineral sularin istifadosino istor moisotdo, istorso do
sonayedo ¢ox ehtiyac duyulur. Buna goro do, mineral sularin ¢irklonmasinin garsisini
almaq vo ¢irklonmis sularin tomizlonmosi aktual mévzulardan hesab olunur. Mineral
sulardan ¢ox istifado etdiyimizo goro onlarin keyfiyyotinin asagi olmasi birbasa
saglamligimiza ziyan vura bilor.
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CHEKTPO®OTOMETPUYECKOE OIPEJAEJEHMUE KEJIE3A(II)
2,6-JUTNOJI-4-METHJI®EHOJIOM U AMUHO®EHOJIAMUA

K.A.Kyaues, H.A.Bepau3zane, 3ajoB A.3., H.H.Edenanena
Aszepbatiodxcanckuil 20Cy0apCmeeH bl neda2o2uiecKutl YHusepcumen
kerim.kuliev.69@mail.ru

Fe(Ill) obpazyet ¢ 2,6-nutnon-4-meruidenonom (ATM®P) u amuHodeHonmamu
(AD) paznommranmasie komruiekcsl (PJIK) kpacHo-kopuyneBoro mBera. M3 amuHOde-
HOJIOB HCIONB30BaHbl 2-(N,N-mumatunamuaometn)-4-metmndpenon (Ad;), 2-(N,N-
JTUMATHIAMUHOMETHI )-4-X10pperon (AdD;) u 2-(N,N-IuMdITHIaMUHOMETHIT)-4-0poM-
¢denon (Ads). Obpazosanne PJIK nporekaer B crabokucioit cpene (pH 4.5-5.5). B omn-
THUMAJIBHBIX YCJIOBHAX MPU OAHOKPATHOM SKCTPAKIUK XJI0poPopMOM m3BIeKaeTcs 99.2-
99.5% Fe(Il)B Bune nonHoro accorpara. OnbiTel nokaszanu, yto PJIK, ob6pasytomuecs
¢ ucxonueMu pactBopamu Fe(Il) m Fe(Ill), BeqyT cebs mpu SKCTpakIyu COBEPILEHHO
AHAJIOTMYHO: CTIIEKTPHI MOTJIOMICHUS U MHTEpBaT pH onTHManbHON SKCTPaKINH MTPAKTH-
YECKH OJIMHAKOBBI. JTO JaeT OCHOBaHWe 3akitouuTh, 4To Fe(Ill) BoccranaBnmmBaercs
IUTHON(EHOJIAMH B B 000HX CITydasx oOpa3yeTcst OfHO M To ke coeanHenue Fe(1l).

st oOpazoBaHus U 3KCTpakimy Komruiekca skenesa ¢ JJTM® u AD HeoOXoauMbI
cle/Tyrole KOHIEHTpaimu pactopos: 1.12x10° M JITM® u 0.88x10° M A®. Makcu-
MyMEI B criekTpe cetororonieHns komruiekcoB Fe(1l)-ITM®-A®,, Fe(l)- ATM®-AD,
u Fe(Il)-ATM®-Ad; naxomsrcs mpu 550 (e=3.3x10%, 550 (¢=3.8x10%) u 556 HM
(e=3.9x10% cootercTBeHHO. PaBHOBecHe npu skcTpakimy PJIK ycraHapmuBaeTcs B Teue-
ure 10 MuH. DKCTpakTsl ycToiumBhl Ooee 10 cyTok. YBemmueHne oobema BOIHOHN (ha3bl
710 90 M MpaKkTUYECKH HE BIUSIET Ha cBerororonieHre skcTpaktoB. CoctaB PJIK coot-
serctByeT Fe(Ill): JITM®:Ad=1:2:2. Komriekcoobpasyrommm HoHoM sissiercst Fe*'. Co-
OmrojieHre 3akoHa bepa HaOmomaeTesi B MHTEpBajie KOHICHTparmy xese3a 0.2-16 Mxr/mt,
YTO MO3BOJISIET MCIOJB30BaTh MX IS CIIEKTPO(OTOMETPUYECKOTO OIPe/IeIIeHHsI JKeIe3a.

Vcue3HoBeHHE APKO BBIPAKEHHOH monockl mpu 2580cm™’, Habmromaemoe B
crekrpe ATM® u nosisinenue B cnektpax komiiekca Fe(Il)-ATM®-AD, nByx mosoc
MOTJIONICHUS, OJTHA U3 KOTOPBIX CMEIICHA B CTOPOHY MEHBIINX YacTOT, O3HAYAET, 4TO
OJIMH U3 CYJIb(QTUAPHIBHBIX TPYII Y4acTByeT B 00pa30BaHHM KOMILIEKca. SIpKO BbI-
pakeHHas 10JI0ca BaleHTHBIX KoNeGaHMil I'MAPOKCHILHON rpymmsl mpu 3460 cm™
HaOmoaaemoe B crektpe ITM® ucuezaer. DTO CBUAETENBCTBYET 00 y4acTUH ITOM
rpynisl B oopasoBanuu cBsizu HoHoM Fe(Il). TepmorpaBuMeTpudeckoe UcciieIoBaHUE
komruiekca Fe(I1)-ITM®-AD, mokazano, 4TO TEPMUUECCKOE Pa3IOKEHUE KOMIIICKCa
npotekaeT B Tpu craguu: npu 60-90° C yaeryunBaercs Boja, npu 420-490 °C pasna-
raercs ADy, a mpu 490-530°C-ATM®. KoHeuHBIM POAYKTOM TEPMOJIN3A KOMILIEKCa
sisieTcst FexOs.

Ycranosneno, 4ro ¢ ITM® okpamieHHbIe KOMITIEKCHI 00pa3yloT TaKkXKe MOHBI

V(V), Cu(ll), Nb(V), Ta(V), W(VI), Mo(VI), Pt(1l), Pd(Il), Ti(IV), U022 . U36u-
paTEeNbHOCTh ONPEAEICHHs CYIIECTBEHHO YBEJINYMBAETCS B IMPUCYTCTBUM MACKH-
PYIOILUX PEareHTOB WM ke Npu u3MeHeHud pH cpenbl. Ha oCHOBaHMU MOTy4EHHBIX

PE3YJIbLTATOB paspa60TaHa HOBEIC 3KCpaKI_II/IOHHO-CHCKTpO(bOTOMCTpI/I‘ICCKI/IC MCTO-
JUKHU OMPECACIICHUSA KEJIC3a B OUOJIOrHYECKHX Marepuaiax.
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TOBIi RADIONUKLIDLORLO CiRKLONMIS
ORAZILORIN RADIOEKOLOJi PROBLEMLORI

F.M.Bagirh
Azarbaycan Dovlat Neft va Sanaye Universiteti
bagirli-fidan@mail.ru

Radionuklidlerin miqdar1 yayildigr manbalords onlarin aktivliyi ilo goste-
rilir. Radionuklidlorin &lgii vahidi bakkrel (1Bk=Ic"'), kond tosorriifat:
radioekologiyasinda iso bu 6l¢ii vahidi Kiiri (1Kii=3.7-10') ilo dl¢iiliir. Kond
tasarriifatt mithitinde yayilmis radionuklidleri tebii va siini olmagqla iki qrupa
boliirler. I qrupa aid olan tobii radionuklidlor Yer kiirasinin yarandigi vaxtdan
onun tokibindo olub vo uzun dovrlor orzindo yarimpargalanmaya moruz
qalmislar. Onlar arasinda on miihiim yer tutanlar “’K, tobii agir radionuklidlor
2¥U vo *Th, homginin onlarin pargalanma mohsullar1 vo s.sayilir. Biogen
monsali tobii radionuklidlor (CH, "*C va s.) Yero havadan daxil olur. II qrupa
stini radionuklidlor aiddir. Digor adi texnogen mongali radionuklidlordir. Kond
tosorriifati  baximindan vacib sayilan bu qrup radionuklidlors uran vo
plutonimumun pargalanma mohsullart (*°Sr, “'I, ’Cs vo b.), homginin
cevrilmis aktiv radionuklidlor (**Mn, ***°Fe, ®Co, ®Zn vo b.) vo transuran
radionuklidlori (**Pu, *'Am vo b.) daxildir. Texnogen radionuklidlorin
atmosfera daxil oldugu manbalor bunlardir: niiva silahlart signallar1 naticasindo
uzundmiirlii radionuklidlerin qaliglari, atom elektrik stansiyalarmin veo diger
tam niivo yanacag tsikllori ilo isloyon miiossalorin (uran xammali aldo edon
miiossisolori, islonon niivo yanacagmin yenidon barpast zavodu vo s.)
tullantilart. Bu sobobdon do bu miiessiselorde radioaktiv tullantilara diqqotsiz
yanasma naticosinde radionuklidlor otraf miihito daxil olur vo kond tosorriifati
zancirino qosulur. Son illar insan faaliyyati naticasindo niivo texnologiyasinin
saymin artmasi biosferde radionuklidlorin goxalmasina sabob olmusdur. Niive
energetikasindaki bas veron gozalar otraf miihitdo vo atom sonayesindo tex-
nogen radionuklidlorin toplanmasina yol agmisdir. Radionuklidlorin toplanma-
sinda kond tosorriifatinin kimyalasdirtlmasinin da boyiik rolu vardir. Belo ki,
mineral gilibralorin torkibindo ¢oxlu miqdarda radionuklidlor vo meliorantlar
vardir. Mineral giibrolor (osason fosfor giibrolori) oldo edorken torkibinde ***U,
22Th vo onlarm pargalanma mohsulu olan dag siixurlar1 xammaldan istifado
olunur.

Otraf miihitin ¢irklonmasi problemi senaye sahasinin inkisafindan sonra
on bdyiikk problemo ¢evrilmokdodir. 160 ildon ¢ox movcud olan Abseron
yarmadasinin neftgixarma sonayesinin foaliyyati suyun, torpagin vo havanin
cirklonmosing, lay sularindan boyiik miqdarda gol vo bataqgliglarin yaranmasina,
neft vo qazin ¢ixarilmasi prosesindo istifado edilmis kohno avadanliq vo
borularin yigilmasina vo s. ¢oxlu ekoloji problemlora gotirib ¢ixarmisdir. Neft,
qaz vo lay sularinin axmlarinda **U vo **Th tobii radionuklidlori vo onlarin
ailosino aid olan radionuklidlor askar edilir. Bu radionuklidlore hom siixurlarda,
hom do neft veron laylarda da rast golinir. Neft veron laylardaki kalsium,
stronsium, barium vo radium birlosmolorini lay sulari holl edir. Beloliklodo,
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miivafiq lay suyu ilo yerin sothino ***Ra, ***Ra, ***Ra radiumun radioaktiv izotoplar1
qalxir. Birinci 2*U, sonuncu ikisi iso **?Th radioaktiv ailosine aiddir. **U vo **Th
izotoplarmin siixurdaki miqdari, *Ra, ***Ra, ***Ra izotoplarinin miqdarindan g¢ox
olmasi sababindon ***U va #*2Th izotoplu birlogmoalorin lay suyunda hall olmasi ***Ra,
228Ra, **Ra izotoplu birlogmalora nisboaton az olmasina baxmayarag, siixurun lay suyu
ilo tomas1 zamani 2**U vo 2*?Th izotoplar1 lay suyuna daha ¢ox kegir. !’

Neft ilo birlikdo ¢ixarilan vo sonra ondan ayrilan lay sulari kanallarlasiini
gdlloro axidilir. Cokmo vo akkumulyasiya proseslori noticosinde *°Ra, **Ra, ***Ra
izotoplart vo onlarin pargalanma mohsullar1 neftgixarma orazisinde suda, dib ¢o-
kiintiilorindo torpaqda coxlu miqdarda askar edilir. Bu yigilma yerlorindo gamma
fonun yiliksok soviyyosino gotirib ¢ixardir. Lay sularinin siini goéllora axidiglari
kanallarda ekspozisiya dozasinin giicii 800-1000 mkR/saata catir. Radiumun kalsium
vo bariumilo birlikdo ¢6kmasi vo kdhno avadanliglarda (quyu agzi, boru divarlari,
suaxma yerlori, kranlar, ayirici rezervuarlarda vo s.) yaranan orp vo ¢okiintiilordo
y1g1lmasi bu avadanhqlari tohliikali siialanma monbayins gevirir. !

Neft-qaz istehsali proseslori otraf miihito bark, maye vo qaz halinda tobii
radionuklidlorin atilmasi ilo gedir. Bu tullantilar asason neft vo qaz, lay sulari, gazma
texnologiyasinda isladilon su vo reagentlor vasitosi ilo yer sothino ¢ixir. indiki dévrde
bu tullantilar insan vo otraf miihito birgo tosir gostorir. Lakin nozoro alsaq ki, tobii
radionuklidlorin miqrasiyasi ilo miisahido olunan istehalat saholori ayri-ayr1 bolgolordo
aparilir, biz c¢aligmaliylq ki, onlarin tosirlorini ayriliqda qiymetlondirok. Tobii
radionuklidlorin yer sothino dasinmasi, miqrasiyasi vo paylanmasi ilo gedon osas
istehsal saholorine neft-qaz, neftkimya, dag-modon, tikinti materiallar1 istehsal
sahalorini gdstormak olar. Radionuklidlorin oksariyyaeti stixurlar torofindon adsorbsiya
olunmus sokilds olurlar. Onlar neft vo lay sularmin torkibindo hall olmus vo yaxud da
asilgan soklinde movcud olurlar. Lay sular1 ilo birlikds yer iizerins ¢ixarilan radioaktiv
elementlor osason, iki formada dayaniqli mdévcud olurlar.

1. Asilgan halinda olan formasi ilkin neftin emali proseslorinds ¢okiintli
formasinda ayrilib bark halda tullant1 kimi mévcud olurlar.

2. Suda holl olan radionuklidlor lay sular1 ilo onlarin yigim yerlorindo su
hovzalorinds maye soklinde mdvcud olurlar.

Neft-qaz ¢ixarma sonayesindo radioaktiv tullantilar bork, maye homg¢inin
qazabonzor halda da olurlar. Bunun sobabi radon ilo baglidir. Radon radiumun par-
calanma mohsuludur. *Ra vo ***Ra izotopunu parcalanmasi noticosindo siixurlarin
mosamolorindo, suda, neftdo vo qazda radonun izotoplari olan *°Rn vo **Rn rast
golinir. Tabii qazin torkibindo radonun olmasi tonoffiis orqanlari vasitosilo insan
orqanizmina daxil olmasma vo daxili siialanma yaratmasmna sebob olur. **’Rn
izotopunun on uzun émiirlii mohsulu olan ?'°Pb izotopu iso qaz emali zavodlarinda
avadanliglarin va borularin daxili divarlarinda nazik lay toboqosi yaradir. Neftgixarma
meydangalarinda ig¢ilorin  olave slialanmasina torpagin, suyun, havanin vo
avadanliglarin radioaktiv elementlorlo ¢irklonmosi  sobob olur. Radonun kiilok
vasitosilo otrafa yayilmasi bu saholoro yaxin orazilordo yerlogon yasayis massivlori
liclin tohliike toradir. Neft modonlarinin radioekoloji tedqiqi, ¢irklonmis erazilerin
monitorinqi vo tomizlonmosi osas vozifolordon biridir. Abseron yarimadasindaki
neftgixarma orazilorindon birindo radiasiya fonu Oyronilmis, statistik yanasmadan
istifado edorok orta fon hesablanmis, yiiksok radiasiya fona malik orazilordon
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gotiiriilmiis torpaq, su vo bork tullantilarin, o climlodon miixtalif quyulardan
gOtiiriilmiis lay sularinin radionuklid torkibi tadqiq edilmisdir. Homginin uzun miiddot
neft qaz ¢ixarma modonlorindo vo qaz emali miiossosindo do radonun hocmi aktivliyi
dyronilmisdir. &)

Odobiyyat
1. A.H.Babayev. Torpaq keyfiyyatinin monitoringi va ekoloji nazarat. Darslik. Baki, “Qanun”
nogriyyati, 2011, soh. 143
2. Santshi P.H., Honeyman B.D. Su miihitinds radionuklidlor. Radiat. Fiz. Kimya. 1989, c. 34, s.213
3. Jonkers, G., Hartog, F.A., Knaepen, A.A.l, Lancee, P.F.J. Neft vo Qaz Istehsali (E&P)
Sonayesindo NORM-un xiisusiyyatlori. Proc. Int. Simp. Niivo Olmayan Sonayedo Tobii
Radioaktivliklo Radioloji Problemlor haqqinda, Amsterdam 8-10 Sentyabr 1997.
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XPOMATO-MACC-CHEKTPOMETPUYECKOE
OINPEJIEJEHHUE XJIOPOPTAHUYECKHUX MMECTULIUIOB
B OFbEKTAX OKPY KAIOILLEN CPE/IbI

C.P.I'amxxueBa, J.M.KansipoBa, Y.H.PycramoBa
baxuncxuii I'ocyoapcmeennwviii Yuusepcumem

HccnenoBano coiepkaHue psfa XJIOPOPraHWYECKHX MECTULIHAOB B OOBEKTaX
OKPY>KaOILIEH Cpeapl — [OYBE, BOAE M CEIbCKOXO3SUCTBEHHON MPOAYKIMH METOI0M
XpOMaTO-MacC-CIIEKTPOMETPUHN. bbuin  B3sTBl MpOOBI TOYBBI (HA TEPPUTOPHUU
XJIOTIKOBOT'O TOJIST), BOJIBI, UCIIOJIB3YEMOM JUIS OPOILICHHS STHX TOJIeH, a TakyKe TPOOBI
Kaprodens u s0J0K, BBIpAIIEHHBIX Ha Onm3nexammux Tepputopuax. [Ipn anmammse
oBomeld W (PYKTOB TPOOOMOATrOTOBKA (M3BICYCHHE IECTUIIMIOB W OYHCTKA
sKcTpakTa) nposeaeHa no meroay I'OCT 32194-2013.

Ananmu3 mpoBoamiaM Ha Xxpomaro-macc-ciektpe GC-MS  (Agilent, USA)
HP6890 GC, obGopynoBanHOM KosioHkKoW ZB-5 (Phenomenex, USA) u wmacc-ce-
JIeKTUBHBIM sieTekTopoM HP5975. Jlnuna kononku 60 M, BHyTpEHHUH AHaMeETp 5 MM,
tonmuHa noBepxHocty 0,25 pum. Mcnons3oBancsa comommmep 5% mudenmna u 95%
JUMETHIIIONUCHIIOKCOHa. B KkadecTBe BHyTpeHHEro craHaapTra IpUMEHSIH
MEeHTaXJIOpHUTPOOeH30. O0BheM BBOAMMON mpoOkl coctaBmsut 1 M. Temmepartypa
koioHKK cocTaisina 230°C. B kauecTBe rasa-HOCUTENS HCIOJb30BAJICS TIEIHH.
PesynbTatel onpenenenys npeacTaBieHbl B TAOIHLIE.

Tabauna
Pe3yabTaThl onpeaeieHus MeCTHIHI0B
B II0YBe, BOJIe H CeJIbCKOXO035iiCTBEeHHOI MPOAYKIHH

IIpoda O0Hapy:KeHHBbII Haiineno, Bgeneno, Haiineno, Sr Crenennb u3-
neCTUIM/ MKTI/KT MKI/KT MKI/KIT % BJIedenns, %
MKT/J1 MKT/JT MKT/JT
IlouBa 4,4-DDE 1,9+0,1 10,0 9,0+1 4,98 73+9
4,4-DDD 1,3+0,09 10,0 9,8+0,05 1,61 83+3
4,4-DDT 4,6+0,2 10,0 12,0+1 3,33 85+7
Endosulfan 1 3,6+0,2 10,0 12+1 3,28 82+7
Bona 44-DDT 2,2+0,15 10,0 9,8+0,4 1,8 84+3
Kaprodens Dieldrin 2,05+0,15 10,0 9,1+0,4 1,9 7344
Endosulfan | 25,4404 10,0 31,5+2,52 | 3,04 85+6
S1610K0 Endosulfan I 2,1+0,15 10,0 9,8+0,4 1,61 8343

Conepkanue sHmocyiabdana I, a takwke [HJIT m ero merabonmuroB B mpobax
MIOYBBI ¥ BOJBI HE MPEBBIMIACT MPEeNbHO fomycTuMyto koHenTpanuo (I11K), koro-
past 1 mous coctapisier 0,1 MI/kr, a B BoZie caHUTapHO-OBITOBOTO HasHayeHus - 0,1
mr/n. Opnako, copepskanne sunocynbdana I (IIJJK B oBomax n ¢gpyxrax cocraBuser
0,002 mr/kr) B KapTodene mpeBbIlaeT 0mycTHMble HOpMBI B 13 pa3 (Tal. 1).
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SINTEZ EDILMIS BiS-(2,4-BIS(TRIXLORMETIL))
-1,3,5-TRIAZAPENTADIENATO CU(II) KOMPLEKSININ
HIiRSFELD SOTH ANALIZI

A.M.Qacar!, K.N.Mehdiyeva', X.A.Qarazada', G.T.Siileymanova', . M.Sixaliyeva',
S.I.Qahramanova?, T.M.ilyash' A.M.Moharramov', N.Q.Sixaliyev'

'Bak: DovIat Universiteti , AZ 1148 Azarbaycan Respublikas: , Bak:, Z.Xalilov kiic., 23
2Azorbaycan Milli EImlor Akademiyas:, Akademik M.Nagiyev ad:na Kataliz vo
Qeyri-Uizvi kimya /nstitutu, AZ1143, Az>rbaycan Respublikas, Bak: 5., H.Cavid pr., 113
namiqst@gmail.com

Trixlorasetonitrilin ammonyakla metal duzlart (Cu, Ni, Zn, Pd, Fe, Mn, Co)
istirakinda reaksiyasindan bir morholodo bis vo tris-(2,4-bis(trixlormetil))-1,3,5-
triazapentadienato Me(ILIII) komplekslorinin sintezi, onlarin kristalik quruluglarin
RQA todqiqatlari torafimizdon otrafli dyronilmisdir(1-3).

1Tyl
CCLCN + NH,0H M Me{NH=C(CCl;)N=C(CCL;)NH}, x 2(CH;),$=0
DMCO
n=2 [ Ni, Cu, Zn, Pd ] ; n=3 [Co, Mn, Fe]

Hirsfeld sothi vo barmaq izi aldigimiz birlosmonin kristallografik informasiya
faylia (CIF) osaslanaraq CrystalExplorer  programinda ¢okilib. Bu kristalin
qurulusunda giiclii N—H---O hidrogen rabitolori osas rol oynayirlar. Bundan basqa,
cox zoif C—H:---Cl, C—Cl---Cl halogen rabitolorinin (Sokil 1) do bu qurulusun

yaranmasinda rolu var.

Sokil 1. Kristaldaki molekullar arasinda N—H:--O hidrogen rabitolori vo C—H---Cl,
C—C1 -~ Cl halogen rabitolori .

Hirsfeld sothindo tiind qirmizi rong N—H---O hidrogen rabitolorinin giiclii
oldugunu gostorir. N—H---O hidrogen rabitosinin uzunlugu ilo, oksigen vo hidro-
genin atom radiuslari cominin forqinin ¢ox (—0.574A%) olmasi da bunu gostorir.

Sokil 3a vo 3d-do qurmizi rongin aciq (solgun) olmasi uygun olaraq C—H:---Cl,
C—ClI---Cl halogen rabitolorinin zoif oldugunu géstorir. C—H---Cl, C—Cl---Cl
halogen rabitslorindo do hamin farqin uygun olaraq —0.1394°% —0.1584° olmasi da

bunu tosdiq edir. Hirsfeld soth analizinds yaxin qarsiligl tasirlorin oldugu soth oblasti
qurmizt rongds, uzaq qarsiligl tosirin oldugu soth oblasti mavi rongds vo bunlarin
arasindaki oblast iso ag rongdo gostorilir.
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Sakil 2. Bis-(2,4-bis(trixlormetil))-1,3,5-triazapentadienato
Cu(II) kompleksinin ti¢ 6l¢iilii Hirsfeld sothi.

Secilmis ixtiyari bir molekulun (Sokil 7, gara rongli) qonsulugundaki biitiin
molekullarla garsiligli tosir enerjisinin hesablanmigdir. (Sokil 8, Cyrstal Explorer,
HF/3-21G modeli). Burada, secilmis molekulun karbonlar1 qara rongdo, digor
molekullar iso horasi bir rongdo ronglonib vo codvaldoki rongloro uygun enerji
qiymetlori do, sec¢ilmis molekulla hamin rongli molekul arasindaki molekullararasi
qarsiligl tosirin tam enerjisini gostorir. Gorlindiiyl kimi, secilmis mis kompleksinin,
onun tstiindo vo altindaki DMSO molekullar1 (yasil ronglilor) ilo qarsiliqlt tosiri
enerjisi cazibo xarakterlidir vo giicliidiir (—27.4 kc/mol).

o ok

B

Sokil 3. Secilmis (karbonlari gara rongli olan) molekulun otrafindaki molekullar
miixtolif ronglo gostorilib.

M| S emal | B Elektron sixligy |E_ele |E_pol |E_dis | E_miib| E_tam
2]- 5.31 | HFf3-21G 116.1 | -115.1 | -53.4 | 102.2| 78.2
4] - 5.97 | HFf3-21G -21.7| -15.6| -38.9 49,2 | -27.4
4] - 9.35 | HFf3-21G -18.0 -2,1| -21.3 311 2.6
2%y, 2| 13.96 | HF/3-21G 0.5 01| 92| 9.4| 0.2

Sokil 4. Secilmis molekulla digor rongli molekullar arasinda qarsiliqh tosir enerjilori
(ke/mol) (Cadval Cyrstal Explorer proqgraminda HF/3-21G modelindo hesablanib).

Burada R-iki molekulun morkozi arasindaki mosafadir (A%). Molekulun morkozi
dedikdo, homin molekulun atomlarinin koordinatlarinin ortasi nozords tutulur,
molekulun kiitlo moarkozi yox. Hirfeld soth analizi vasitosilo giiclii N—H---O hidrogen
rabitolorinin vo ¢ox zoif C—H---Cl, C—ClI--- Cl halogen rabitolorinin bu qurulusun

yaranmasinda rolu oldugu miioyyon edilib. Bundan basqa, molekulun
konformasiyasini  miioyyon edon torsion bucaqlar hesablanib. Homginin
molekullararas1 garsiliqli tosirin enerjilori do hesablanib vo molum olub ki, mis
kompleksi, 6ziino paralel dayanmis DMSO molekulu ilo itoloma, 6ziiniin iistiindo vo
altinda dayanmis DMSO molekullart ilo cozbetmo, homginin diger mis kompleksi
molekullart ilo cozbetmo qarsilighh tosirindadir vo Uimumilikds, cazibo xarakterli
qarsiliglt tosir enerjilori ilo itolomo xarakterli enerjilor forqi kicik oldugundan bu
kristal qurulus davamsiz olmalidir.
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SINTEZ EDILMIS BiS-(2,4-BIS(TRIXLORMETIL))
-1,3,5-TRIAZAPENTADIENATO PD(II) KOMPLEKSININ
HIiRSFELD SOTH ANALIZI

A.M.Qacar', K.N.Mehdiyeva', S.A.Ibrahimova', G.T.Siileymanova',
I.M.Sixaliyeva', S.I.Qohromanova?,T.M.ilyash' N.Q.Sixaliyev'

'Bak: DovIat Universiteti , AZ 1148 Azorbaycan Respublikas: , Bak:, Z.Xalilov kiic., 23
?Azorbaycan Milli Elmlar Akademiyas:, Akademik M.Nagiyev adina Kataliz va Qeyri-
Uzvi kimya Institutu, AZ1143, Azorbaycan Respublikas:, Bak: s., H.Cavid pr., 113
namiqst@gmail.com

Trixlorasetonitrilin ammonyakla PdCl; istirakinda reaksiyasindan bir morhalodo
bis-(2,4-bis(trixlormetil))-1,3,5-triazapentadienato Pd(ILII) komplekslorinin sintezi
edilmis vo onun kristalik qurulusu RQA todqiqatlart ilo torofimizdon otrafh
Oyronilmisdir.(1-4)

Sintez edilmis Bis-(2,4-bis(trixlormetil))-1,3,5-triazapentadienato Pd(II) kom-
pleksinin Hirgfeld sath analizi tedqiq edilmisdir. Hirsfeld sothi ve barmagq izi aldigimiz
birlosmonin kristallografik informasiya faylina (CIF) osaslanaraq CrystalExplorer
programinda ¢okilib. Bu kristalda giiclii (Sokil 3b) N—H:--O hidrogen rabitolori
méveuddur. Bundan basqa, ¢ox zoif C—C1---Cl halogen rabitolorinin (Sokil 3a) vo

C—H:--m qarsiligh tesirlorinin do bu qurulusun yaranmasinda rolu var.

Sokil 1. Kristaldaki molekullar arasnda N—H---O hidrogen rabitalori vo C—C1 ==+ Cl halogen
rabitalori vo C—H: - -TT qarsiliqli tosirlori (Sokil, Mercury 3.3-doa ¢okilib).

Hirsfeld sothindo (Sokil 2) tiind qirmizi rang N—H---O hidrogen rabitslarinin
giiclii oldugunu gostorir. Sokilde qirmizi rongin agiq (solgun) olmasi uygun olaraq
C—C1--- Cl halogen rabitalorinin zsif oldugunu gostarir.

>
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Sokil 2. Aldigimiz birlosmonin d snun —0.1394% _don 1,20014% — 5 qodor
g HnoTim q
olan intervalindaki i¢ol¢iilii Hirgfeld sothi.
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Sokil 3-do gostorilmis iti pik, nisboton giiclii H***O olagesindon xobor verir.

Sokil 4a-da pikin olmasi Cl-*Cl halogen slagesinin mévcudlugunu gostorir.
_H' L} o i

] i

et T
(a) ' o (b)
Sokil 4. Qarsiliqlt tosirlorin barmaq izi (fingerprint): (a) Cl***Cl, (b) H---O biitiin qarsiliql

tosirlor ii¢iin

Qapal1 hoalgolor iizorindoki qirmizi rong (Sakil 5), bu molekulun iizorinds olan
DMSO-nun hidrogenlori ilo qapalt holgolerin 7 —sistemlori arasinda C—H--m

3%t
4

Sakil 5. Molekulyar Hirsfeld sothi vo Pd kompleksinin DMSO molekulu il qarsililiq tasiri

qarsiligl tosirlorinin oldugunu gostarir.

Hirfeld soth analizi vasitasilo giliclii N—H---O hidrogen rabitslorinin vo ¢ox zoif
C—CI'-- Cl halogen rabitolorinin vo C—H-**7 qarsiligli olagesinin bu qurulusun

yaranmasinda rolu oldugu miioyyan edilib.
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SYNTHESIS OF ZnAl-LAYERED DOUBLE
HYDROXIDE BY DIFFERENT REACTION PARAMETERS

0.0.Balayeva, A.A.Azizov, M.B.Muradov, R.M.Alosmanov
ofeliyal 989@inbox.ru

Layered double hydroxides (LDHs) are famous group of layered materials
known as anionic clays, as well as positively charged hydrotalcite-like compounds.
LDHs are synthesized in several contents like ZnAl-LDHs, graphene oxide modified
ZnAl-LDH, SnO>—ZnAI-LDH, ZnAl-SO4-LDH, CoNiAI-LDH nanocomposite, to ap-
ply for series important purposes.

For the preparation of reaction solution, 0.015 mol 40 mL of zinc nitrate hep-
tahydrate and 0.005 mol 40 mL of aluminum nitrate nonahydrate aqueous solutions
were mixed and kept under stirring. The experiment was carried out by different con-
centration of base solution. 1M NaOH and NaHCOj3 solution mixer was also used to
investigate the process by low concentration of base solution. For the preparation of
ZnAl —LDH in the presence of very hygroscopic organic compound, 2.4g of ACTB
was added into the mixed solution and titrated with 1M NaOH and 1M NaHCO3
mixed solution to adjust the pH=9. Resultant suspensions were stirred for 20 min with
a magnetic stirrer, poured separately into reaction vessels and heated at 90°C for 72
hours.

The symmetric and asymmetric reflections at 20 = 11.91°; 23.69°; 34.5°; 39.4°;
60.5° and 62.1° were observed for ZnAl —LDH at (003); (006); (009); (015); (110) and
(113) planes confirmed the characteristic planes of hydrotalcite-like (HT) materials
(JCPDS No0.48-1023) with hexagonal crystal system. The XRD patterns of ZnAl -
LDH show the characteristic reflections of ZnO phase beside hydrotalcite-like struc-
ture which is explained by the amphoteric property of Al by using high concentrated
base solution. Due to urea was used in the experiment, high crystallized ZnAl -LDH
has been obtained with wider interlamellar distance (d(03=9.51 A). It was found that
the concentration of the base solution (NaOH) plays a major role in the formation of
LDH. LDH and ZnO nanoparticles are formed when the concentrations of NaOH is
<2M and >2M, respectively (Fig.1.). FTIR spectra of ZnAl —based materials show that
the intense band at 420 cm™ wavenumber is observed for only ZnAl- LDHuyseazy Which
attributed to the Zn-O-bound for brucite-like LDH structures.
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Figure 1. XRD pattern of ZnAl —LDH prepared using high concentration of base solution.

The obtained ZnAl-LDH and ZnAl-mixed oxide structures show significant lower
optical band gap energy are compared to other analogs gap which could be promising in
applications to photocatalytic devices, gas sensors, and photo-sensors.
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