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accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
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Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauea2o coobuwecmea.



bac penakTtops

X. F. 1., ipod., KP ¥FA akagemuri
M. K. KypbiHoB

Pengaxunus axkachl:

Aobmues P.II. mpod. (Peceit)

AoumeB MLE. npod., xkopp.-mymieci (Kazakcran)
AspamoB K.B. npod. (Ykpauna)

Amnmnens FOpren npod. (I'epmanus)

Baiimykanos /I.A. pod., kopp.-mymeci (Kazakcran)
BaiinakoB K.M. nipod., akagemuk (Kazakcran)
Baiitymun U.0. npod., akagemuk (Kazakcran)
Banac Uozed npod. (ITonbima)

Bepcumbaes P.U. npod., akagemuk (Kazakcran)
Beanxos E.IL. mpo¢., PFA akanemuri (Peceit)
Tamuam3age ®@. npod., akagemuk (O3ipbaiikan)
TI'onuapyk B.B. npod., akagemuk (YkpanHa)
HasaeroB A.E. nmpod., kopp.-mymreci (Kazakcran)
Jxpoéamsin P.T. npod., akanemuk (ApMeHuUs)
Kanumouapnaes MLH. npod., akagemuk (Kazakcran), 6ac pen. opbiHOacapsl
JlaBepoB HL.II. mpoo., akanemux PAH (Poccus)
Jlynamky ®. mpo., kopp.-myureci (Mongosa)
Moxna Xacan Cesamat nipod. (Manaiizus)
MpeipxaasikoB K. Y. mpod., akanemuk (Kazakctan)
HoBaxk U3a6eana npod. (ITonpma)

Oraps H.IIL. nipod., xopp.-mymeci (Kazakcran)
Monemyk O.X. mpod. (Peceit)

IMonsieB A.U. npod. (Peceit)

Carusin A.C. npod., akageMuk (ApMeHwHsI)
Cary6aagun C.C. mpoo., akagemuk (Kasakcran)
Tatkeena I'.I'. mpod., kopp.-mymieci (Kazakcran)
YmberaeB U. npod., akanemuk (Kazakcran)
Xpunysos I'.C. npod. (YkpauHna)

Knnam6aes 10.A. npod., PFA kopp-mymeci (Peceit)
SAxyoosa M.M. nipod., akanemuk (ToxikcTaH)

«Ka3zakcran Pecny0nkachl YITTBIK FhUIBIM aKaJeMHUSCHIHBIH Xa0apuibIChD.

ISSN 2518-1467 (Online),

ISSN 1991-3494 (Print)

Menmrikrenytmi: «Ka3akcran PecyOnukachiHbIH Y ITTHIK FRUTBIM akagaeMuscbi»PKB (AnMartsr K.)

Kazakcran pecnmyOnukaceiHBIH MoIeHHET TI€H akKmapaT MHHHCTDIITIHIH AKIapaT >KOHE MyparaT KOMHTETiHIE
01.06.2006 x. 6epinren Ne5S551-7K mep3iMIik 6achUTBIM TipKeyiHE KOMBLTY Typalbl Kyollik

Mep3iMzimiri: )KeIIbIHA 6 peT.
Tupaxsr: 2000 gaHa.

Penakuusueig Mmekermxaiibl: 050010, Anmartsl K., IlleBuenko keur., 28, 219 6ei., 220, ten.: 272-13-19, 272-13-18,
www: nauka-nanrk.kz, bulletin-science.kz

© Kazakcran PecrryOnmukachiHBIH ¥ ATTHIK FRUIBIM akaneMusichbl, 2018

TunorpadusHsig Mekerkaiibl: «Apyna» XK, Anmarsr k., Myparbaesa kerr., 75.

— 3 —



FmaBHBIE penakTop

I. X. H., mpo¢. akanemuk HAH PK
M. K. Kypunosn

PengaknuoHHas KOJNJIET U :

Aomues P.II. npod. (Poccust)

AoumeB MLE. npod., uren-kopp. (Kazaxcran)
AspamoB K.B. npod. (Ykpauna)

Amnmnens FOpren npod. (I'epmanus)

Baiimykanos . A. ipod., wi.-kopp. (Kasaxcran)
Baiinaxos K.M. mpod., akanemuk (Kasaxcran)
Baiitymun U.0. npod., akagemuk (Kazaxcran)
Banac Uozed npod. (ITonpma)

Bepcumbaes P.U. npod., akagemuk (Kazaxcran)
Beanxos E.IL. mpog., akanemuk PAH (Poccus)
Tamuamsane ®@. npod., akanemuk (Azepbaiikan)
TI'onuapyk B.B. npod., akagemuk (YkpanHa)
HdasaeroB A.E. npod., un.-kopp. (Kazaxcran)
Jxpoéamsin P.T. npod., akanemuk (ApMeHHs)
Kanmumoanaes M.H. akanemuk (Kazaxcran), 3am. TJI. pe/I.
JlaBepoB HL.IL. mpod., akanemux PAH (Poccus)
Jlynamky ®. mpod., wi.-xopp. (Mosgosa)

Moxna Xacan Cesamat nipod. (Manaiizus)
Mpeipxaasikos K.Y. nmpoo., akanemux (Kazaxcran)
Hosaxk U3a6enna npod. (ITonpma)

Oraps H.IIL. nipod., un.-kopp. (Kazaxcran)
Moaemyxk O.X. nmpod. (Poccus)

IonsieB A.U. npod. (Poccust)

Carusn A.C. npod., akageMuk (ApMeHwHs)
Caryo6aagun C.C. npoo., akagemuk (Kazaxcran)
Tatkeena I'.I'. mpod., wi.-kopp. (Kazaxcran)
YmbetaeB U. npod., akanemuk (Kazaxcran)
Xpunysos I'.C. npod. (YkpanHna)

Knnam6aes 10.A. npod., wieH-kopp. PAH (Poccus)
SAxyoosa M.M. nipod., akagemuk (TamKUKUCTaH)

«BectHuk HanmonanbHoii akagemun Hayk PecnyOaukn Kazaxcran».

ISSN 2518-1467 (Online),

ISSN 1991-3494 (Print)

Coo6ctBennuk: POO «Haunonansnas akanemust Hayk PecrryOnuku Kazaxcramy» (r. AiaMarsr)

CBHUETENHCTBO O TIOCTAHOBKE Ha YYET MEPHUOAMYECKOro IedaTHoro nigaanus B Komurere nndopmanum 1 apxmuBoB
MunucrepcTBa KyabTypsl 1 uH(Gopmanuu Pecriy6onuku Kazaxcran Ne5551-7K, Beinannoe 01.06.2006 r.

[TepuoguvaHOCTH: 6 pa3 B TO1
Tupax: 2000 >x3eMIuIIpOB

Anpec pepaxkiuu: 050010, r. Anmatel, yi. [lleBuenko, 28, koM. 219, 220, ten. 272-13-19, 272-13-18.
www: nauka-nanrk.kz, bulletin-science.kz

© HammonansHas akagemus Hayk Pecyonuku Kazaxcran, 2018

Anpec Tunorpadun: UIT «Apyna», r. Anmarsl, yi. Mypar6aesa, 75

— 4 —



Editor in chief

doctor of chemistry, professor, academician of NAS RK
M. Zh. Zhurinov

Editorial board:

Abiyev R.Sh. prof. (Russia)

Abishev M.Ye. prof., corr. member. (Kazakhstan)
Avramov K.V. prof. (Ukraine)

Appel Jurgen, prof. (Germany)

Baimukanov D.A. prof., corr. member. (Kazakhstan)
Baipakov K.M. prof., academician (Kazakhstan)
Baitullin 1.0. prof., academician (Kazakhstan)
Joseph Banas, prof. (Poland)

Bersimbayev R.I. prof., academician (Kazakhstan)
Velikhov Ye.P. prof., academician of RAS (Russia)
Gashimzade F. prof., academician (  Azerbaijan)
Goncharuk V.V. prof., academician (Ukraine)
Davletov A.Ye. prof., corr. member. (Kazakhstan)
Dzhrbashian R.T. prof., academician (Armenia)
Kalimoldayev M.N. prof., academician (Kazakhstan), deputy editor in chief
Laverov N.P. prof., academician of RAS (Russia)
Lupashku F. prof., corr. member. (Moldova)

Mohd Hassan Selamat, prof. (Malaysia)
Myrkhalykov Zh.U. prof., academician (Kazakhstan)
Nowak Isabella, prof. (Poland)

Ogar N.P. prof., corr. member. (Kazakhstan)
Poleshchuk O.Kh. prof. (Russia)

Ponyaev A.IL prof. (Russia)

Sagiyan A.S. prof., academician (Armenia)
Satubaldin S.S. prof., academician (Kazakhstan)
Tatkeyeva G.G. prof., corr. member. (Kazakhstan)
Umbetayev I. prof., academician (Kazakhstan)
Khripunov G.S. prof. (Ukraine)

Yuldashbayev Y.A., prof. corresponding member of RAS (Russia)
Yakubova M.M. prof., academician (Tadjikistan)

Bulletin of the National Academy of Sciences of the Republic of Kazakhstan.

ISSN 2518-1467 (Online),

ISSN 1991-3494 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)

The certificate of registration of a periodic printed publication in the Committee of Information and Archives of the
Ministry of Culture and Information of the Republic of Kazakhstan N 5551-K, issued 01.06.2006

Periodicity: 6 times a year
Circulation: 2000 copies

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://nauka-nanrk.kz /, http://bulletin-science.kz

© National Academy of Sciences of the Republic of Kazakhstan, 2018

Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty

— 5 —



ISSN 1991-3494 Ne2.2018

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 2, Number 372 (2018), 35 —41

UDC 541.1.38
SRSTI 31.15.33

G. T. Sarbaeva', A. B. Bayeshov?, Yu. P. Zaikov’, B. M. Sunnatova ', K. T. Sarbaeva'

1Khoja Akhmet Yassawi International Kazakh-Turkish University, Turkestan, Kazakhstan,
’D. V. Sokolsky Institute of fuel Catalysis and Electrochemistry
*Institute of High-Temperature Electrochemistry, Ural Branch of the Russian Academy of Sciences.
E-mail: gulnar.sarbaeva@mail.ru, bayeshov@mail.ru,dir@ifte.uran.ru,
karlyga.sarbaeva@mail.ru, balym.sunnatova@mail.ru

ELECTROCHEMICAL PROPERTIES OF THALLIUM
IN SOLUTIONS CONTAINING NITRATE IONS

Abstract. The electrochemical behavior of the thallium electrode in solutions of sodium nitrate and nitric acid
has been studied by the method of removing potentiodynamic polarization curves and by electrolysis. Preliminary
studies have shown that thallium electrode does not dissolve in sodium nitrate solution, but it dissolves well in nitric
acid. The laws of electrochemical dissolution of a thallium electrode for polarization with an alternating current at a
frequency of 50 Hz in solutions of nitric acid was first studied. The influence of a number of electrochemical
parameters on the current yield of the product of electrolysis - thallium nitrate (I) is considered. It is shown that the
formation of thallium ions (I) with high current efficiency (95-97%). Electrolysis results show that the concentration
and temperature of the electrolyte have a significant effect on the current efficiency of Tl (I) ions. It is shown that as
the potential of the electrode is increased, the metal is passivated by the formation of thallium hydroxide, an
insoluble protective layer, on the electrode surface. As a result of the studies, an effective method for the synthesis of
T1 (I) salts has been developed. Carried out an elemental analyzes of the crystals and microphotographic thallium
nitrate Tl (I). Due to the fact that thallium salts have low solubility in aqueous solutions, it has been shown that
metallic thallium dissolves only in acid solutions under the action of alternating current.

Key words: thallium, micro photography, electrolysis, electrochemistry, electrode, crystal, alternating current,
nitric acid, thallium (I) nitrate.

Though thallium and its compounds are poisonous, they are widely used in technics, medicine and
other fields. 75% of thallium is used in electronics, electronics and infrared radiation, 7% in agriculture,
3% in medicine, and 15% in other industries.

The chemical and electrochemical properties of thallium have not yet been studied and are signifi-
cantly different from those characteristic to metals of Group III (Al, In, Ga). Since thallium is dispersed in
the environment, its chemical and electrochemical properties are poorly studied. The detection and
separation of thallium from the composition of natural minerals and synthesizing its compounds cause
difficulties due to its low concentration. The tendency of metal surface to passivity due to oxide shells
formation during the electrochemical deposition determines the specificity of electrochemical properties
of thallium. As shown by the results of studies dedicated to investigate electrical oxidation and electrical
deoxidation processes of thallium, several authors [1-4] show that the kinetics and mechanisms of these
processes depend on a number of factors and have significant features.

The authors of work [5-7] have found that passivation of thallium electrode in the anode polarization
of HCL or NaCl solutions are carried out in two stages. According to them, thallium ions are formed in the
first phase of passivation and in the second phase they become thallium salts. However, the passivation
process in the solution of HClIO4 and Na,SO, is carried out in a single phase. In general, the literature
review on electrochemical properties of thallium in aqueous solutions indicates that they had been
conducted in the field of stationary current and requires replenishment of theoretical data. Moreover, all
the known inorganic salts of thallium are obtained by the chemical exchange reaction.
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The first study of thallium anode properties began with the release of thallium batteries [6].
Therefore, this work focuses on the oxidation reduction system TI'/TL0;. According to the results of the
study, the potential of T1/T1" is that the anode current decreases in the alkaline environment than acids. In
[6], it is established that the thallium oxidative ion is in the stationary electrodes with the threshold of
tension at the threshold of the polarization hole "b" - 60 mV. It has been pointed out that there is a point of
concentration polarization.

In [8], information is given on the electrochemical properties of thallium in the solution of hydro-
chloric acid and its solubility forming a monovalent compound.

The purpose of this research is to develop effective methods for the synthesis of TI (I) salts by
studying the dependence on various parameters of electrochemical oxidation of thallium electrodes in the
presence of alternating current in nitric acid and its salts in solutions of sodium nitrate.

Thallium shows I and III valence in chemical compounds. Its standard electrode potential in aqueous
solution has the following value at 25 °C:

Tl-e— TI E’=-0,336 V (1)
Tl -3e —» TI*" E’=+0,710 V )
TI - 2e » TI* E'=+125V (3)

Further, studies on the electrochemical dissolution laws of the thallium electrode were continued by
shooting cathodic, anode and cyclic potentiodynamic curves in neutral nitrate acid solution and
electrolyzing in the neutral nitrate ion solution.

Potentiostat "Autolab" was used for shooting potentiodynamic polarization curves. The experiments
were carried out in three electrode cells with separated electrode spaces. As a working electrode, the
surface part of thallium wire in 2 mm diameter was used. The second additional electrode was platinum
wire. All potential values were compared to silver chlorine electrode immersed in the saturated solution of
potassium chloride for "an exclusive clean" analysis (+0,203 V).

When the thallium electrode was immersed in the solution of 100 g/l of sodium nitrate, the potential
value "minus" was found to be 0.7 V. The metallic oxidation current is detected on the maximum pola-
rogram when the potential value of thallium is shifted to the anode direction (figure 1). The dissolution
rate of thallium does not continue to grow when the potential value "minus" is 0.45 V, from which the
metal surface is covered by a thallium nitrate film and remains in the passivation state.
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Figure 1 — Anode potentiodynamic polarization curve of the thallium electrode in the sodium nitrate solution:
[NaNOs] = 100g/l; v = 50 mB/s; t = 25°C
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Figure 2 shows the cathode polarization curves of the thallium electrode in a solution of sodium
nitrate. When the potential of the thallium electrode is shifted to the cathode direction and the minus
approximates the potential of 0.6-0.50 V, the oxidation current is detected in the polarogram.
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Figure 2 — Cathode potentiodynamic polarization curve of the thallium electrode in the sodium nitrate solution:
[NaNO;] = 100 g/I; v= 50 mV/s; t =25 °C

Figure 3 shows the anode-cathode cycle polarization curve of the thallium electrode in the solution of
sodium nitrate. When moving the electrode potential towards the positive potential zone, the anode oxi-
dation maximum of the thallium is detected at minus 0.5-0.45 V. It can be argued that the observed
maximum occurs due to the oxidation of the thallium (I) nitrate on reaction (1).When the potential of
thallium is shifted to the negative values, the maximum oxidation of thallium (I) nitrate formed on its
surface is detected and the reduction reaction of the water molecules ions in the potential of "minus" 1,7 V
is realized.
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Figure 3 — Cathode-anode potentiodynamic polarization curve of the thallium electrode in the sodium nitrate solution:
[NaNOs] = 100 g/l; v =50 mV/s; t =25 °C
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Preliminary studies revealed the insolubility of the thallium electrode in a solution of sodium nitrate.
The work on the study of electrochemical melting laws of thallium electrode continued with further
electrolysis in the nitrogenic acid solution.

Thallium can simultaneously form compounds that are present in two different oxidation states,
although its one valence compounds are more stable in the aqueous solution. The ways to obtain inorganic
salts of thallium were determined by polarizing its electrochemical properties in the presence of alter-
nating current with frequency of 50 Hz in the HNOj; solution for the first time and its dissolution through
forming one valence compounds was defined.

Preliminary studies revealed the insolubility of the thallium electrode in a solution of sodium nitrate.
In the liquefied HNO; solution under the alternating current, T1 (I) nitrates are formed in the form of white
sediment (figure 4). The formed TINO; salt is poorly soluble in water at room temperature (0.3 g/100g
water) and in liquefied acids, and its solubility in hot water increases (100 °C - 1.97 g/100g). The maxi-
mum current efficiency of thallium (I) nitrate is 76% for i=6000A/m’.
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=
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Figure 4 — Photos Crystals of Thallium nitrate:
a — formed TINO; crystals; b — 30 times enlarged; ¢ — 100 times enlarged; d — 500 times enlarged

TINO; crystals are formed in HNO; solution (1.0-4.0 n) by polarizing thallium electrodes with
industrial alternating current of 50 Hz frequency (figure 4,a). The maximum current efficiency of thallium
(I) nitrate is 91.6% for i=8000 A/m”. The influence of HNOj; concentration on the current efficiency of
thallium electrodes in the acidic solutions by forming Tl (I) was investigated. At each phase, thallium
electrode (1) is able to dissolve in the anodic half period of the alternating current by forming its ions
according to the reaction. At the cathodic half period of the alternating current, hydrogen ions are oxidized
on the surface of thallium electrodes:

2H" +2e —H,. “4)

In conclusion, the results of the research show that, in an optimal condition, the reaction of forming
one valence ions basically occurs in the anodic half period on the surface of thallium electrodes, while in
the cathodic half period, the reaction of hydrogen gas formation takes place [9].
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The effect of the concentration of electrolyte on the current efficiency of thallium (I) ions, which are
formed by polarizing thallium (I) electrodes in nitric acid with the help of alternating current is shown in
figure 5.

CE,%
100
80 - /
60 -
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20 -
0 - : . ‘ —>
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Figure 5 — The electrolyte concentration effect on current formation efficiency of thallium (I) ions:
i=6000 A/m* 1=0,5h;t=20°C

The initial concentration of nitric acid has a significant effect on the formation of thallium (I) nitrate
during the polarization by alternating current. The concentration of the nitric acid solution is obtained
within 1.0-4.0 N. Minimal current efficiency of TI" ions is ~ 76% in 1.0 N. HNO; solution. The maximum
current efficiency is ~ 99% in 4.0 N. HNO; solutions. The increase of the current efficiency in high con-
centrations of the nitric acid can be explained by the electrochemical and chemical dissolution processes
of the metal. When the concentration of the solution is increased, the recrystallization process takes place
as a result of the over-saturation process. The HNOj; solution prevents the formation of an oxide layer on
the surface of the electrode in the anode half-period of alternating current, which ultimately increases the
current efficiency of the thallium nitrate formation.

The electrolyte temperature effect on thallium electrodes dissolution processes was investigated
between 20-80°C by providing thallium electrodes with the current density of 6000 A/m* when polarizing
them with alternating current (figure 6). As the electrolyte temperature increases, the current efficiency
increases dramatically from 37% to 100%. The loss of electrolyte temperature has a beneficial effect on
the electrode processes that occur on the surface of thallium electrodes. This is due to the solubility of T1
(D) nitrate at high temperature.
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Figure 6 — Influence of temperature on thallium (I) ion current flow rate:
Cinos = In; 1= 0.5 h; i = 6000 A/m’

The results of the spectral elemental analysis carried on the thallium nitrate composition that has been
obtained by the electrochemical way are shown in table.
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The result of the analysis on the elemental composition of sediment (TINOs) obtained after electrolysis

Spectrum N (0] Tl Total
1 8,42 16,45 75,13 100,00
2 8,03 16,03 75,94 100,00
3 8,27 16,30 75,43 100,00

Average 8,24 16,26 75,5 100,00

It is worth noting, the electrochemical property of the thallium in the aqueous solution has not been
comprehensively studied yet [10, 11]. Currently, electrochemical study of the properties of rare heavy
metals is of great importance [12-21]. The acquisition of new data on the electrochemical properties of the
thallium polarized by industrial alternating current highlights the theoretical and practical value of the
work. The obtained results contribute to the electrosynthesis field that allows obtaining analytically clean
metal compounds.

Electrochemical properties of thallium electrode and its salt were comprehensively investigated in the
nitric acid and the sodium nitrate solutions by the method of electrolysis and by shooting potentiodynamic
polarization curves.

The results of experiments conducted to investigate the nature of electrode processes in electro-
chemical oxidation of thallium and the analytical properties of the formed compounds will allow to detect
thallium compounds in the field of metal waste and raw materials, as well as to create new ways of ob-
taining its required compounds.
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TAJUIMIIIH HATPAT UOHIAPBHI BAP EPITIHIIEPAETT SJIEKTPOXUMHUSAJIBIK KACUETI

AnHotanus. Tanuii 3MEKTPOABIHBIH HATPUA HUTPATHl KOHE a30T KBIIIKBUIBI EPITIHAUIEPIHICTI AIIEKTPOXH-
MUSUIBIK KacueTi MOTeHINOAWHAMHKAIBIK ITOJSIPH3ALMSIIBIK KHCBIKTAp TYCIPY apKbUIBI KOHE 3JIEKTPOIU3 KYPrizy
apKbUIBI 3ePTTEN. AJJIBIH aja KYPri3iireH 3epTreysiep TAUIMiH 3JIeKTPOAbIHBIH HATPUI HUTPATHI ePITIHIICIHIE epi-
MEHTIHIITIH, a1 a30T KBIIIKLIBI ePITIHAICIHIE )KAKCHI €PUTIHIINIH KOPCETTI. AJIFalll PET TAJUTHH 3JICKTPOIBIHBIH a30T
KBIIIKBUIBI EPITIHIICIHACTT DIIEKTPOXUMUSIIBIK €py 3aHAbUIbIKTapbl Jkuinmiri 50 'l eHAIpICTIK aifHBIMabl TOK
KaTBICBIHJIA 3ePTTENI1. DIEKTPOJIN3 OHiMi - Tayunii (1) HUTpaThIHBIH TY31MyiHIH TOK OOMBIHIIA MIBIFBIMBIHA OipKaTap
ANIEKTPOXUMUSUIBIK MapaMeTpIIepIiH acepi KapacThIpbUIAbl. A30T KbIIIKbLIbI epiTiHaiciHae Tauiuil (1) noHIapbIHbIH
KOFapbl TOK OObIHIIA HMIBIFBIMMEH (95-97%) Ty3inerinniri kepceringi. dnekrponus vatmwxesnepi T1 (I) nonnapeiHbIH
TY3UTYiHIH TOK OOMBIHIIA MIBIFEIMBIHA - JJICKTPOJUT KOHIICHTPAIMACH MEH TEMIIepPaTypachIHBIH eJeyii acepi Oap
EKEHJIITH KOpCeTTi. DIEKTPO/| MOTCHIMAIIBIHBIH 6Cyi, JIEKTpo]] OeTiHAe epiMEeNHTIH KOPFaHBIIITHIK KadaT - Tamimi
KOCBUIBICHIHBIH TY3UTyiHE OaiaHBICTBI METaJIAbl MAacCUBTI Kyire Tyciperinairi kepceringi. JKypriziiaren 3eprrey-
nepxaig Hotmwxecinae T1 (I) Ty3mapeiH cuHTE3MeYAiH THIMII 9mici xacannel. Ty3sinren Tammit (I) HUTpaTH KpHrCTal-
JAPBIHBIH KYpaMbIHA 3JIEMEHTTIK aHalN3 jkKoHE MHUKpO(OTOrpadusubIK capantamanap xacainsl. Tammit (I) Ty3ma-
PBIHBIH CyJaFbl €PITilTiri TOMeH OONFaHABIKTAaH, TAIUIMHA TeK KHIIIKBUIABI €piTIHIUIepAe aifHBIMAlBl TOK dcepiMeH
SPUTIHAIrT KOPCETLI.

Tyiiin ce3aep: Tayumii, MUKpOGOTOrpadus, dIEKTPOIINU3, HIEKTPOXUMHUS, IEKTPOI, KPUCTAIII, AHHBIMAIIBI TOK,
a30T KBIIKBLIB, TaJUTH (I) HUTpAaTHI.
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SJIEKTPOXUMHNYECKOE HOBEJEHUE TAJIVIUA B PACTBOPAX,
COJAEPXAIIINX HUTPAT-UOHBI

AHHOTEIIIHH. MeTO[lOM CHATHA MOTCHIUUOAMHAMHWYCCKUX MOJIAPHU3ALMOHHBIX KPUBLIX U METOJOM BJICKTPOJIM3a
M3YYEHO 3JIEKTPOXUMHYECKOE MOBEACHHE TAJUIMEBOTO AJIEKTPOA B pacCTBOpPax HUTPATa HATPHSI U a30THOW KHCIIOTHI.
IIpenBapuTensHble UCCIEIOBaHUS MTOKA3aJIM, YTO TAJJIMEBHII 3JIEKTP] HE PaCTBOPSAETCS B paCTBOPE HUTpaTa HATpPHUs,
HO XOpOILIO pacTBOPSIETCS B a30THOW KuiloTe. BriepBrie MccienoBaHbl 3aKOHOMEPHOCTH IEKTPOXMMHUYECKOTO pac-
TBOPEHUS TAIMEBOTO 3JIEKTPOAA NPH IMOJISPU3ALNHU TIEPEMEHHBIM TOKOM € 4acToToi 50 I'll B a30THOKHCIBIX pac-
TBOpax. PaccMOTpeHO BiMsSHME psizia HJIEKTPOXMMHUYECKUX NMapaMeTpOB Ha BBIXOJ] MO TOKY MPOJIYKTa AJIEKTPOJIH3A -
Hutpata tawmus (). [lokazaHo, uto mpoucxoaut oOpa3oBaHne HOHOB TALHA (I) ¢ BRICOKMMHU BBIXOJAMH IO TOKY
(95-97%). Pe3ynbraThl 3J€KTposn3a IMOKA3bIBAIOT, YTO KOHIIEHTPAIUS W TeMIlEpaTypa 3JIEKTPOJHWTa OKAa3bIBAIOT
3HAYUTENBHOE BIMSHIE HA BBRIXOJ 1O TOKY oOpazoBaHust HoHOB T1 (I). [Toka3aHo, 94TO MpH YBENHYSHUHN MTOTEHITHATIA
3IEKTpOJla METa/ll ITACCUBUPYETCS BCIEICTBHE 00pa30BaHMs Ha MOBEPXHOCTH 3JIEKTPOJa HEPaCTBOPHMOIO 3allUT-
HOTO CJIOSI - COCOUHEHHUS TaUIus. B pe3ynprare MpOBEICHHBIX HCCIEIOBAaHUI pa3paboTaH 3P EeKTHBHBIA CIOCO0
cunresa cosneir T1 (I). [IpoBenensl anemeHTHBIH 1 MUKpO(dOTOrpadUIECKUil aHATN3bl KPUCTAIUIOB HUTpATa TaJUINs
T1 (I). B cBs13u ¢ TeM, 4TO CONM TAUTHS UMEIOT HU3KYIO PACTBOPUMOCTD B BOJHBIX PACTBOpax, ObUIO TIOKa3aHO, YTO
METaTMYECKUI TAJUINI PacTBOPSETCS TOJIBKO B PACTBOPAaX KMCJIOT MO JEHCTBHEM MIEPEMEHHOTO TOKa.

KiroueBble ciioBa: Taumi, MUKpOQOTOTpadusi, JIEKTPOIIH3, JIEKTPOXHUMUS, KPUCTAILI, NMEPEMEHHBIH TOK,
a3zoTHast kuciora, Hutpart (I) Tammms.
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