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NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been 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 News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcman Pecriybnukacel ¥nmmbik fbiribiM akademusicbl "KP YFA Xabapnapbel. Xumusi XoHe
mexHorsioeusi cepusicbl” fbifibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacbli Emerging
Sources Citation Index-me uHOekcmeryeze KabbindaHraHblH xabapnalidbl. byn uHdekcmerny 6apbicbiHOa
Clarivate Analytics komnaHusicsbl XypHandbl o0aH api the Science Citation Index Expanded, the Social
Sciences Citation Index xeoHe the Arts & Humanities Citation Index-ke Kabbiiday maceneciH
kapacmbipyda. Webof Science 3epmmeywinep, asmoprap, 6acnawsifiap MeH MeKemMesiepae KOHMeHm
mepeHDiei MeH canacbiH ycbiHaobl. KP YFA Xabapnapbl. XuMusi XoHe mexHosnoausi cepusicbl Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmabiK YWIiH eH 63eKmi xoHe 6edendi XuMusinbiK FbliibiMOap
bolibIHWa KoHmeHmke adasndbifbiMbi30bi 6indipedi.

HAH PK coobwaem, ymo Hay4HblIl xypHan «13eecmus HAH PK. Cepusi xumuu u mexHonoaul» 6bin
npuHam dns uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
CodepxxaHue 8 amom UHOeKkcuposaHuu Haxodumcs 8 cmaduu paccmompeHuss KomnaHuel Clarivate
Analytics 0ns OdanbHeliweeo rpuHamusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4ecmeso u
enybuHy koHmeHma 0ris uccriedogamersiel, agmopos, usdamerel u y4pexoeHul. BkrroyeHue Mzeecmus
HAH PK e Emerging Sources Citation Index demoHcmpupyem Hawly MpuUeepKeHHoCcmb K Hauboree
aKkmyarbHOMY U 8/1UsiMesIbHOMY KOHMeHmMy o XuMu4ecKuM Haykam 051 Hawezo coobuecmea.
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ELECTROCHEMICAL BEHAVIOR
OF SILVER IN A SULPHURIC ACID SOLUTION

Abstract. In recent years, alternating current has been widely used in various fields of chemical and
electrochemical technology. When a symmetric alternating current passes through an electrochemical cell, in
principle there should be no visible changes, since the product restored to the cathode half-period should be oxidized
back to the anodic half-period. However, depending on the conditions of electrolysis, electrode material, etc. a
purposeful course of the electrochemical process is possible. The paper shows the distinctive features of
electrochemical processes occurring on a silver electrode during electrolysis by industrial alternating current in a
solution of sulfuric acid by the method of rational mathematical planning. The optimal conditions for the dissolution
of silver are determined by studying the effect of current density at the electrodes, the concentration and temperature
of the electrolyte, the duration of the electrolysis and the frequency of the alternating current. It is shown that when
polarized with an alternating current of silver in a pair with a titanium electrode, the process of passivation of the
silver electrode is eliminated, and the rate of dissolution of the metal increases.

Keywords: alternating current, silver, electrode, electrolysis, current density, mathematical planning, current
output.

One promising technique now in use is polarization with an alternating current of industrial
frequency, which is of interest to researchers in regard to the oxidation with destruction of passivating
films. A feature of the processes that occur under the action of alternating current of industrial frequency
is that by changing the direction of the current, it is possible to remove oxide films and create conditions
for the subsequent dissolution of the metal [1-5].

It is necessary to mark that the detail researches carried out by us on a silver electrode and other
researchers studying titanium, chrome, molybdenum, lead, etc. in case of polarization by an alternating
current of industrial frequency, showed that the electrode processes proceeding with an electrode
involvement by superimposed a. c. technique, sharply differ both on the mechanism, and according to the
quantitative characteristics [6-14].

In [15-18], we studied the electrochemical behavior silver of different solutions under polarization
with alternating current of industrial frequency. Analysis of the literature data showed there were very few
works devoted to the electrochemical behavior of silver. Studying the ionization of silver under the action
of industrial alternating current would therefore seem to be relevant and timely.

Systemic studies, which allow to establish the laws of the silver electro-oxidation with the subsequent
synthesis of its compounds, can lead to both the intensification of its production and the solution of
resource-saving problems.
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In this regard, the study of the processes of silver ionization discharge under the action of industrial
alternating current seems relevant and timely.

The purpose of this work is to study the electrochemical behavior of silver during the polarization of
unsteady currents in a sulphuric acid solution.

To study the electrochemical behavior of silver in a sulphuric acid solution, the main experiments
were carried out in a 100 ml cell. A titanium wire and a silver plate were used as electrodes.

Electrodes before experiments were thoroughly cleaned, degreased and washed with distilled water.

Results and discussion. The study of the electrochemical behavior of silver in a in acidic solution
was carried out by the method of rational mathematical planning [19]. In accordance with the planning for
the six factors, and in each factor of five levels 25 experiments were conducted. The studied factors and
their levels are presented in table 1.

Table 1 — Levels of factors under study

Factor Level
1 2 3 4 5
X, current density on the silver electrode, A/m? 200 400 600 800 1000
X,, current density on the titanium electrode, kA / m> 60 80 100 120 140
X3, solution concentration, M 1,0 2,0 3,0 4.0 5,0
X4, duration of electrolysis, min 15 30 45 60 75
X, electrolyte temperature, © C 40 50 60 70 80
X, frequency of alternating current, Hz 50 100 200 300 400

The experiments results after mathematical processing are shown in table 2, in which Y,,Y,, etc. -
particular functions, respectively, of factors X;, X5, etc.

Based on table 2, the graphs were plotted (figure 1). To describe point data, it is necessary to choose
the right empirical formulas. The dependence Y,=f(X;) is described by the equation of a straight line. The
equation of a line is:

Y, =aX (1)

Table 2 — Experimental values of private functions

Function " 5 Le;lel 2 . A\\//;lr;lege
Y 66,74 62,82 59,63 54,42 50,64 58,85
Y 58,44 62,30 65,65 60,40 46,96 58,85
Y; 63,42 60,85 58,64 56,92 54,42 58,85
Y, 67,80 63,50 57,82 54,21 50,92 58,85
Ys 63,36 61,81 58,47 56,64 53,97 58,85
Ys 61,40 65,30 61,30 55,10 51,15 58,85

It can be considered that the straight line drawn on the graph goes out from some point, taken
arbitrarily on the left side of the straight line, with coordinates X;, Y;. The offset of the origin to this point
is fixed as follows:

Y-Y =a(X-X) (2

Selecting on the right side of the line any point with coordinates X,, Y, and substituting them into this
equation, we get:

Yz-Yl =a(X27X1) (3)
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After the final transformation, the equation has the form:
Y 2 Yl

Y=Y +
Xz _Xl

(X -X)) “)
Some graphs have the form of a parabola, we enter the extremum values into the parabola equation. In

the parabola equation (Y = aX?), we enter the values X, Y with the offset of the origin:
Y=Y,—aX-X;) (%)

Then we select the second point with coordinates X,, Y, approximately in the middle of the section of
the branch passing through the experimental points, and substitute all four numbers into the final equation:

Y, -%,
Y=Y+ (X - X))’ ©)
(Xz _Xl)

The calculated values at the matrix levels of the arguments are given in table 3.

Table 3 — Calculated values of functions at matrix levels

Function Level Average value
1 2 3 4 5
Y;=93-0,018 (X-300) 64,33 61,17 57,60 54,00 50,40 57,60
Y,=91-0,0037 (X-70) 55,00 60,63 60,63 57,67 51,75 57,13
Y;=91 -4,6666 (X-0,75) 62,16 69,33 57,5 55,17 52,83 59,50
Y, =95-0,29 (X-22.5) 67,17 62,82 58,47 54,12 49,77 58,47
Ys5=92-0,2666 (X-25) 63,33 60,67 58,01 55,33 52,67 58,00
Ye=93 - 0,0029 (X-40)> 62,70 62,70 60,39 55,75 48,79 58,06

The significance or insignificance of the function can be established without repeated experiments
using the nonlinear multiple correlation coefficient:

i N=DY =Yy’
ke (N=K-DY (¥, -7,)’ "

RYN-K -1
tR :T>2

where N is the number of points described, K is the number of active factors, Y, is the experimental result,
Y, is the theoretical (calculated) result, Y., is the average experimental value.

The nonlinear multiple correlation coefficient for the 5% level and the value of its significance is
tr > 2, which indicates the significance of the functions.

The correlation coefficient and the significance of the corresponding particular functions are listed in
table 4. As can be seen, all the considered functions influence the silver dissolution.

To describe the statistical multifactor dependencies, the particular functions generalized
M.M.Protodyakonov’s equation [20]:

Yn:g;i;

— 30 ——
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_[93-0,018(X, —300)]-[91-0,0037(X, —70)*]-[91 - 4,6666(X, —0,75)]
" 88,85° -[95—0,29(X, —22,5)]-[92 — 0,2666(X, —25)]-[93 — 0,0029( X, — 40)°]

®)

Based on the equation, we find the correlation coefficient for N = 25 and K = 6. It is equal to 0.5338
and the significance is tg = 3.02> 2, which indicates the adequacy of the generalized equation.

Table 4 — Correlation coefficient R and its significance ty for particular functions

Function R tr Function significance
Y, 0,96 19,18 Significant
Y, 0,73 2,70 Significant
Y3 0,86 5,65 Significant
Y4 0,99 85,70 Significant
Ys 0,94 14,41 Significant
Ys 0,92 10,28 Significant

Based on the equation, 8 were determined as the optimal conditions for the electrochemical
dissolution of silver: the density on the silver electrode was 200 A / m’ the density on the titanium
electrode was 100 kA / m* the electrolyte concentration was 1.0-2.0 mol / 1, the electrolyte temperature
was 40 -60 °C, electrolysis duration - 15-45 minutes, frequency of alternating current - 50 Hz.

As the research results have shown, during the silver polarization by industrial alternating current,
silver ions and silver oxide are formed.

In the cathode half-period, gaseous hydrogen is released on the titanium electrode and silver ions are
reduced. At this point, the silver electrode is in the anodic half-period and dissolves to form silver ions and
silver oxide.

The effect of current density on the titanium electrode on the CO dissolution of silver was studied in
the range of 60-140 kA/m>. The maximum CO value is observed at it; = 100 kA / m? (figure 1a).

With an increase in the current density at the silver electrode, the current output (CO) of silver
dissolution decreases (Fig. 1b). This is due to the fact that at high current densities, the proportion of
electricity affected by a side process - oxygen evolution - increases compared to the amount of electricity
affected by the dissolution process of silver.

When studying the electrolytes concentration effect on the results of electrolysis, it was found that the
maximum value of the current efficiency is achieved at a concentration of 1.0 mol/l (figure 1c). With an
increase in the electrolyte concentration, the near-electrode space is saturated with SO4~ anions and, in
this connection, the silver dissolution current output decreases.

We found (figure 1d) that when the temperature rises to 60 0C, the value of the apparent current
output increases, reaching 136 %, and then remains almost unchanged. It is known from the literature that
at 60 °C in a sulfuric acid solution, metallic silver is dissolved chemically.

Studying the effect of the electrolysis duration on the dissolution process of silver during polarization
with industrial alternating current was studied in 1.0 M of sulfuric acid (figure 1e). The current dissolution
rate of silver naturally decreases. It should be noted that on the electrode during prolonged experiments
the electrode surface is covered with a layer of dark color.

Figure 1f shows the dependence of CO dissolution of silver on the alternating current frequency. As
the frequency increases, the current output of metal dissolution decreases. The decrease in the electrolytic
silver dissolution with increasing frequency of the current, apparently, is due to the decrease in the
duration of the anode half-period.
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Figure 1 - Point graphs and curve approximation effect on W silver dissolution:
a - current density on a silver electrode, b - current density on a titanium electrode, ¢ - electrolyte concentration,
d - electrolyte temperature, e— electrolysis duration, f- AC frequency

Thus, we studied the electrochemical behavior of silver during polarization of industrial alternating
current in a solution of sulfuric acid by rational mathematical planning. It is shown that all the studied

parameters have a significant effect on silver dissolution.
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KYKYPT KbIIIKbIJIBI EPITIHAICIHAEI'T KYMICTIH
SJEKTPOXUMUAJBIK KACUETI

AHHOTanMsi. AWHBIMAJIBI TOKIEH 3JIEKTPOXMMUSUIBIK KyHeJIeplIiH KacHeTiH 3epTTey — Kazipri JJIEKTPOXH-
MUSIHBIH €H KOJIaiJIbl SKCIIEPUMEHTTIK 9icTepiHiy Oipi. by oztic kenTeren Macenenepi nenryre MyMKiHIiK Oepei.
DJIeKTPOXUMHMSIAA UMITIEIAHC SIICIH CAHIBIK KOJJaHY IbIH 0acTalyblH KEHECTIK AIEKTPOXUMHUKTED KYPIbI.

COHFBI XbUIIAPBl AHBIMAIIBI TOK TYPJIl XMMUSUIBIK YKOHE 3JIEKTPOXUMMUSUIIBIK TEXHOJIOTHUS CalachlH/la KeHiHEH
KosaHbuty1a. CUMMETpPUSUIBI allHBIMAJIbl TOKTHI 3JIEKTPOXMMUSUIBIK YAIIBIKTAH OTKI3TeH Ke3/le Heri3iHeH elIKaHaan
e3repic OpBIH amMaybl Kepek, ce0ebi KaToNThl JKapThUIail MEPUOJTa TOTHIKCHI3MAHFAH OHIM aHONTHI JKapThUIAi
MeproATa Kepi TOTBIFYHI THIC. Aaiiia SJIEKTPOIIN3 XKaF/aiibIHa, JIEKTPO MEeTepHalbIHA JKaHe T.0. Karaiira Oaiina-
HBICTBI MaKCaTTbhl AJIEKTPOXMMIBUIBIK IPOIece XKYpyl MYMKiH. JKymbIcTa aifHBIMaibl TOKIICH HOJSApPH3ALMsIIaHFaH
KYMiC DJIEKTPOABIHIA KYKIPT KBIIKBUIBI EPITIHIICIHAE >KYPETiH 3JIEKTPOXUMHMSIIBIK YPIICTEPAiH epeKIIeNiKTepi
palMoHaNBABI JKOCTapiay ofici OoifpiHIA KepceTinreH. Kymic jkoHe THTaH 3MEKTPOATAPBIHIAFBI TOK THIFBI3BI-
FBIHBIH, JJIEKTPOJUT KOHIICHTPALUSACHI MEH TEMIIEPATYPACHIHBIH, JJIEKTPOIH3 Y3aKThIFBIHBIH JKOHE alHBIMAIbBI TOK
JKUUTITIHIH 9CepiH 3e€PTTEreHIe aifHbIMAJIbl TOKIICH HOJIIPU3AIMsUIaHFAH KYMICTIH €PHTIH ONTHMAIIIABI JKaFaaiiapbl
aHbIKTaJIbl. TUTAH ANIEKTPOJBIMEH JKYNTACKAHAA KyMIC BJIEKTPOJIbIH/IA TACCUBTEHY YAEpICl KOMBUIBIN, METaJIbIH
epy KbULIAMIBIFbIHBIH APTaThIHABIFbl AaHBIKTAJIBI.

JKyMBICTBIH MaKcaThl — PaIlMOHAJIbI MaTEMATHUKAJBIK KOCIapiay 9ICIMEH KYKIPT KBIIIKBUIBI €PIiTiHIICIHICTI
alHBIMAJTBI TOKIICH TOJISIPU3AIHs Ke31HIeT] KyMICTIH 3JICKTPOXUMHUSIIBIK KACUCTIH 3€PTTEY.

Xocnapra colikec antbl (akTopra KaTbICThl opOip (akTopiabiH Oec neHreii 0ap, 25 dKCHepUMEHT XKyprizuiii.
CTraTUCTHKANBIK KOIeJIIeM/li TOYSJIIUIKTI curarray yurH sxeke ¢yHkuwmsuiap M.M. IIpoTonpskoHOB TeHzeyiH
Taygan KopsITTel. Ochl TeHaey Herizinzae 613 n = 25 sxone K = 6 yumiH xoppernsiuns Ko3(QGUINEHTIH aHBIKTa/IbIK.
OmnbiH MoHI 0,5338 xoHe t, = 3,17>2 TeH xoHE OYII KAIMBUIAHFaH TCHICY/IIH CONKECTITIH KOPCETE .

KyMicTiH 9J€KTpOXUMHUSUIBIK ~€py JKaFdalbIHBIH KeJieciell OHTAMJbl [iapanapbl aHBIKTAIIBI KYMIC
9NEKTPOABIHBIH  THIFbI3AbIFEL — 200 A/Mz, TUTAH DJIEKTPOJBIHBIH ThIFBI3ABIFEI — 100 KA/MZ, JEKTPOJIUT
KoHIeHTpanusicsl — 1,0 -2,0 Momnw/11, anekrpoiut Temmneparypackl — 40-60 °C, ameKkTponn3 y3aKThiFel — 15-45 muH.,
aHpIMaITbl TOK xkuimiri 50 ['m. 3epTrey HoTHKeNepi KopceTKeHIeH KyMiCTi aifHbIMaiIbl TOKIIEH TOJIsIpU3aIiisIaran ia
KYMiC HOHJIAPhI )KOHE KYMiC OKCHUJII TY31IeIi.

TurtaH SJIEKTPOJBIMEH JKYNTACKAH/A KYMIC 3JIEKTPOJBIH/IA MACCHBTEHY YAEpPICl >KOWBLIBIN, METAIIbIH epy
KBULAAM/IBIFBl aPTaThIHABIFBl aHBIKTaNIbl. KaTOATHI XKapThllail MEpPUOATA THTAH JIEKTPOJBIHAA I'a3 TOPI3li CyTeri
OeutiHe Il JKOHEe KyMiC MOHJIApBIHBIH TOTBIKCHI3aHybl Oaiikanansl. OChl COTTE KYMIC 3JIEKTPO/IbI aHOATHI JKapThLIaid
neproaTa 0oJabl )KOHE KYMIC MOHIAph, TUIMAHOAPTEHTAT JKOHE KYMIC OKCHJIIHIH Naiaa Ooiybl HeriziHae epui.
3epTTenreH mapaMeTpiep KYMICTi epiTy YIepiciHe eneylli ocep eTeTiHi aHBIKTAJIIbL.

Tyiiin ce3mep: alfHBIMANBI TOK, KyMiC, 3JEKTPOJI, JIEKTPOJIN3, TOK THIFBI3/IBIFBI, MAaTEMaTHKAIBIK JKOCIapiay,
TOK OOMBIHIIIA HIBIFBIM.

A.B. Baemos', 3.)K. Tyaemosa’®, A.K. Baemosa’, M. O3aep’, [.JK. Apumxan®

'AO «MHCTHTYT TOIINBA, OPraHMYECKOT0 KATATH3a U YIEKTPOXHMHUH
nmenu J[.B.Cokonbckoro», Anmartsel, Kazaxcran;
*MexIyHapoIHbIil Ka3aXCKO-Typelkuii yaupepcuter nmenn Xomkn Axmena Scasu, Typkecran, Kasaxcran;
? Kasaxckuii HAMOHABHBIH yHHBepcuTeT uMern Anb-Dapabu, Anvarsl, Kasaxcras;
* Vausepcurer Myrist umenn Chitkbl Kouman, Typrius;
> MesKLyHapO/IHBIH YHUBEPCHTET Typu3Ma U roctenpuumMctsa, Typkecran, Kasaxcran

IJIEKTPOXUMHNYECKOE IOBEJEHUE CEPEGBPA
B CEPHOKUCJIOM PACTBOPE

AHHOTaIIHﬂ. I/I3yquI/Ie MOBCJACHUS IJICKTPOXUMUUYCCKUX CUCTEM C IMIPUMEHCHUCM MEPEMECHHOI'O TOKA ABJIACTCA
OJJHHUM H3 Hanboiee MONIHBIX 3KCIICPUMEHTAJIBHBIX METOJ0B COBpeMeHHOﬁ JJICKTPOXHUMMUHU. ITOT METOA IIO3BOJIACT
peuiatb 0OJIBIIOE YKCIIO pa3HOO6pa3HHX 3ajga4. Hauaino KOJIMYCCTBCHHOMY NPUMCHCHUIO UMIICJAHCHOI'O METO/Za B
SJIEKTPOXUMHHU OBLIO IOJIOKEHO COBETCKUMU OJIEKTPOXUMHUKAMH.
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B mocnennue roApl mMepeMEHHBIH TOK HAaXOOUT Bce OoJiee IMIMPOKOE NMPHMEHEHHWE B Pa3IHYHBIX 00IacTsIX
XUMUYECKOM M DIIEKTPOXUMHUYECKOM TexXHoJoruu. IIpu mpomyckaHMM depe3 3JIEKTPOXUMHUUECKYIO SUEHKY
CHUMMETPHYHOTO MEPEMEHHOTO TOKa B MPHHIIUIEC HUKAKNX BHIUMBIX H3MECHEHUH IPOM30HUTH HE JOJDKHO, TaK Kak
BOCCTAQHOBJICHHBI B KaTOIHBIM IONYNEPHOI MPOTYKT IOJDKEH OOpPaTHO OKHUCIATHCA B aHOMHBIH MOIYNEPUOI.
OmHako B 3aBHCHMOCTH OT YCJIOBHH JJIEKTPOJIM3a, MaTephalia 3JIeKTpoJa M T.A. BOZMOXKHO IleJICHAIPaBICHHOE
MPOTEKaHWE 3JIEKTPOXUMHUYECKOIO Tporecca. B paboTe MOKa3aHBI OTIMYUTEIBHBIE OCOOCHHOCTH SJIEKTPOXHMH-
YECKUX IPOILIECCOB, NPOTEKAIOUIMX Ha CEPeOPSIHOM 3JIEKTPOJIE TPH 3JIEKTPOJIU3E NPOMBIINIICHHBIM MTEPEMEHHBIM
TOKOM B pPacTBOpPC cepHoi& KUCJIOTBI METOAOM palMOHAJIBHOI'O MAaTEMATHYCCKOT'O IUIAHWUPOBAaHUA. Onpeueneﬂbl
OINTUMAJIBHBIC YCJIOBHUA PACTBOPCHUSA cepe6pa Ipyu UCCJICAOBAHWU BJIHUAHUA IUIOTHOCTH TOKa Ha OJJICKTPOJax,
KOHIICHTPALMU ¥ TEMIICPaTyPhl JJICKTPOJIATA, MPOJODKUTSIFHOCTH 3JCKTPOIN3a M YaCTOTHI MEPEMEHHOTO TOKA.
[TokazaHo, 94TO TpU TOJSIPU3AIMHA NEPEMEHHBIM TOKOM cepedpa B Mape C TUTAHOBBIM JIIEKTPOIOM, yCTPAHSCTCS
MIPOLIECC MACCUBALMK CEPeOPSHOTO IEKTPO/Ia, ¥ CKOPOCTh PACTBOPEHMS METaJlIa BO3PACTALT.

Henpro manHO# pabOTHI SBISETCS MCCIECIOBAHNE ICKTPOXUMHUYECKOTO TIOBEACHHUS cepedpa mpH HOISIpU3aIiH
HECTAIMOHAPHBIMA TOKAMH B PACTBOPE CEPHOM KHCIOTHI METOIOM pAalMOHAIIBHOTO MaTEMaTHYECKOTO IUIaHH-
poBaHUS.

B cooTBeTcTBUM C IUIAHUPOBAHUEM JUIsl IIECTH (PAKTOPOB, a B KAXIOM (haKTope IMATh YPOBHEH, ObLIO IpoBe-
JIeHO 25 ombITOB. J[jisi OMMCAHUSI CTATUCTUYECKUX MHOTO(AKTOPHBIX 3aBHCUMOCTEH yacTHbie (GpyHKIUU 0000mmIm
ypaBaenne M.M.IIporonpskoHoBa. Ha ocHOBaHumM ypaBHeHHs Hanum Koddduiment xoppemsiuuu npu N = 25 u
K = 6. On pasen 0,5338 u 3HaunmMocTb tg = 3,17> 2, 4TO yKa3bIBaeT Ha a/IEKBATHOCTh 00OOIIEHHOTO YPABHEHHSI.

OmnpeneneHbl ONTHMaIbHBIE YCIOBUS AJIEKTPOXHMMHUYECKOTO PacTBOPEHHs cepedpa: IIOTHOCTh Ha cepeOpsiHOM
anekrpoze — 200 A/M%, IIOTHOCTb Ha THTAHOBOM anekrpozne — 100 KA, KOHIICHTpaIus dekrpoimra — 1,0-2,0 Moss/m,
Temrieparypa 3mekTpoiauTa— 40-60 °C, nporoKUTENBHOCTD AeKTpoiau3a — 15-45 MuH., yacToTa IepeMEeHHOro ToKa —
50 T'n. Kak mokazanu pe3ysabpTaThl UCCIEAOBAHHN, TP MOJSIPU3AIMU cepedpa MPOMBIIUICHHBIM IIEPEMEHHBIM TOKOM,
00pa3yroTcst HOHBI cepeldpa, oKcH cepedpa.

IToka3aHo, 9TO NP MOJSAPU3ALUU IEPEMEHHBIM TOKOM cepedpa B Iape ¢ TUTAHOBBIM JICKTPOIOM YCTPaHACTCS
MpoIlecC TACCHBALMU CEepeOpPSHOTO AIIEKTPOAa, M CKOPOCTh PACTBOPEHHS MeETalla BO3pacTaeT. B KaTomHOM
MOJYTIEPHOIe Ha THUTAaHOBOM DJJIEKTPOJE BBIACHSACTCS Ta3000pa3HBI BOIOPOA W HAOIIOAAETCS BOCCTAHOBICHUE
HOHOB cepebpa. B 3ToT MOMEHT cepeOpsiHBIA 3JEKTPOI HAXOMUTCS B aHOIHOM IONYIIEPHONE U PacTBOPSIETCSA C
o0pa3zoBaHUEeM MOHOB cepebpa u okcuja cepedpa. YCTaHOBIEHO, YTO M3yUEHHBIE MMapaMeTpbl OKa3bIBAIOT 3aMETHOE
BIIMSTHHE Ha MIPOIIECC PaCTBOPEHUS cepebpa.

KaroueBble ciioBa: IepeMeHHBIH TOK, cepedpo, 3JIEKTPOA, AJIEKTPOJIH3, IJIOTHOCTh TOKa, MAaTeMaTHYeCcKoe
IJIaHUPOBAHUEC, BBIXO/ 110 TOKY.
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