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Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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ELECTROCHEMICAL BEHAVIOR OF SILVER
IN A POTASSIUM FERROCYANIDE SOLUTION

Abstract. One of the main priorities of the innovative industrialization of the country is the development of
metallurgy and the production of finished products. In this regard, the application of new methods for producing
metals and their compounds or extracting them from solutions is an important task of our time. One of the promising
methods applied currently is the polarization by alternating current of industrial frequency, which arouses the interest
of researchers both from the point of view of oxidation and destruction of the passivating film. The peculiarity of the
processes occurring under the action of industrial alternating current is that, by changing the direction of the current,
it is possible to remove the oxide film and create conditions for the metal to further dissolve.

The work shows the distinctive features of electrochemical processes occurring on a silver electrode during
electrolysis by industrial alternating current in a solution of ferrosyne-sintered potassium 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 passivation process of the silver electrode is eliminated and the dissolution rate of
the metal increases.

Keywords: alternating current, silver, electrode, electrolysis, closeness of current, current output.

Recently in electrochemical researches special attention is paid to the processes proceeding with an
electrode involvement by superimposed a. c. technique [1-7].

Use of the nonstationary mode of electrolyzing expands the possibilities of a research of the
mechanism of the cathode and anode processes, opens essentially new opportunities of using them for the
solution of different technological questions.

Electrochemical processes are used to solve various topical issues in the field of production. Rather
than direct current, alternating current allows to create simple, yet rational technological processes [8].

In the works [9-13] is provided this to polarization of a silver electrode by an industrial alternating
current with a frequency of 50 Hz. It was set that in sulfate solution silver is dissolved with a high
efficiency in case of low current densities, and in solution of hydrochloric acid the efficiency of dilution of
silver makes only 10,4%.

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 [14-17].

Electrochemical processes involving noble metals are interesting, especially silver, in connection with
the increasing need for it in various branches of technology and industry. The most valuable properties of
silver are its high electrical conductivity, reflectivity and beautiful decorative appearance of polished
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sediments. Silver plating is widely used in electronics, electrical engineering and other industries to
improve surface conductivity and minimize transition resistance at the points of contact, as well as to
impart optical properties to the surface of a product. Technical-economic and quality indicators of the
silvering process depend on the nature and composition of the electrolyte. Cyanide solutions are the most
widespread ones, but they are toxic and dangerous to the environment.

The most common substitute for cyanide silvering electrolytes is a solution of ferrous sulphide
potassium. This is explained by the fact that it is less toxic than cyanide electrolyte, cheaper than iodide
and sulphite, and, according to [18,19], it has the best scattering ability. In this regard, it is interesting to
question of the behavior of silver in a ferrosynetosuronic solution during polarization with industrial
alternating current and the possibility of the formation of the corresponding complex compound of silver.

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.

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 solution of ferrocyanide syngas potassium.

To study the electrochemical behavior of silver in a potassium ferrocyanide syrup 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 neutral medium was carried out by the
method of rational mathematical planning [20]. 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

Level
Factor 1 5 3 1 5
X, current density on the silver electrode, A/m? 200 400 600 800 1000
Xa, current density on the titanium electrode, kA / m? 20 40 60 80 100
X3, solution concentration, M 0,5 1,0 1,5 2.0 2.5
X4, duration of electrolysis, min 15 30 45 60 75
Xs, electrolyte temperature, © C 20 30 40 50 60
Xs, frequency of alternating current, Hz 50 100 150 200 250

The experiments results after mathematical processing are shown in Table 2, in which Y,Y>, etc. -
particular functions, respectively, of factors Xi, X», 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.

. Level Average
Function 1 2 3 4 5 value
Y, 70,6 73,7 61,5 552 49.0 62
Y, 52,5 65,5 70,6 63,2 583 62
Y3 73,7 64,5 60,2 54,1 46,65 62
Y4 73,7 68,5 63,3 55,8 49,4 62
Ys 73,7 67,8 60,8 56,4 51,3 62
Yo 73,7 68,6 59,7 55,6 52,5 62
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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-Yi=aX-X) (2

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

Y2-Yi=a(Xz2— X)) 3)
After the final transformation, the equation has the form:
Y,-Y
Y=Y+ *——(X-X) )
27

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», Y2 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=Y +—2—1—
(Xz _Xl)

(X-X,)’ (6)

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

Table 3 — Calculated values of functions at matrix levels

. Level Average

Function 1 2 3 4 5 value
Y1=93-0,018 (X-300) 71,17 74,83 67,60 64,00 60,40 67,60
Y2=91-0,0037 (X-70)2 65,00 70,63 71,63 66,67 61,75 67,13
Y3=91 — 4,6666 (X-0,75) 72,16 69,83 67,5 65,17 62,83 67,49
Y1=95-0,29 (X-22,5) 77,17 72,82 68,47 64,12 59,77 68,47
Ys5=92 -0,2666 (X-25) 73,33 70,67 68,01 65,33 62,67 68,00
Ys= 93 - 0,0029 (X-40)? 72,70 72,70 70,39 65,75 58,79 68,06

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

Re i (N-DD (¥, -Y,)
(N-K-D)>(Y,-Y,)

RVN-K -1
" 7

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 [21]:

(7
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Y, =17

~[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)° ]

@®)

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

Function R R Function significance
Y 0,92 19,08 Significant
Y2 0,75 2,72 Significant
Y3 0,88 5,65 Significant
Y4 0,95 85,64 Significant
Ys 0,96 14,38 Significant
Ye 0,94 10,15 Significant

Based on the equation, we find the correlation coefficient for N = 25 and K = 6. It is equal to 0.4956
and the significance is tr = 3.02> 2, which indicates the adequacy of the generalized equation.

Based on the equation, 8 was 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
60 kA/m?, the electrolyte concentration was 0.5-1.0 mol/l, the electrolyte temperature was 20-40 °C,
electrolysis duration - 15-30 minutes, frequency of alternating current - 50 Hz.

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

With an increase in the current density at the silver electrode, the current output (CO) of silver
dissolution decreases (Fig. 1a). 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.

The effect of current density on the titanium electrode on the CO dissolution of silver was studied in
the range of 20-100 kA/m?*. The maximum CO value is observed at it; = 60 kA/m? (Fig. 1b).

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 0.5 mol/l (Fig. 1c¢).

Studying the effect of the electrolysis duration on the dissolution process of silver during polarization
with industrial alternating current showed that with an increase in the electrolysis duration, 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.

The study results of the temperature effect on the electrically dissolving the silver electrode showed

that the behavior of silver in the electrolyte solution under study has a similar character with the above
data (Fig. le). An increase in temperature adversely affects the electrochemical activity of silver.
Apparently, with increasing temperature, electrode processes become more reversible, that is, compounds
formed in the anodic half-period can be restored back to the cathode.
Figure 1f shows the dependence of CO dissolution of silver on the alternating current frequency. With an
increase in frequency, the W 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.

— 34 ——
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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 — electrolysis duration, e — electrolyte temperature, f — AC frequency

Thus, we studied the electrochemical behavior of silver during polarization of industrial alternating
current in a potassium ferrocyanide potassium solution by rational mathematical planning, it is shown that
when the system of silver-titanium electrodes is polarized by an alternating current, the silver electrode
dissolves to form potassium dicyanoargentate, and it has been established that the parameters studied have
a significant influence on the silver dissolution.
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KAJINI1 ®EPPOLIMAHU/II EPITIH/ICTHETT
KYMICTIH DJEKTPOXUMMSIIBIK KACHUETI

AunHOTaumsA. EniMi3giH WHHOBAIMSUTBIK WHIYCTPHUSJIAHABIPYBIHBIH HETI3ri 0achIMIBIKTApBIHBIH Oipi —
METaJLTypris MeH JaiibiH OyiibiMaapsl eHaipy. OcbiFaH OaiIaHbICThI, METAIIAPIbI HKOHE OJIAP.IbIH KOCHLIBICTAPbIH
OHIIPYMIH JKaHa OJIICTEPiH KOJIaHy HEMece OoJlapiasl epiTiHaiiepaeH Oeiinm amy ere MaHbabl. Kasipri kesme
KOJIIAHBUTATBIH TEPCICKTUBAIBIK OMICTepaiH Oipi — OHMIPICTIK JKHUITIKTEri adHBIMAIbl TOKICH ITOJIIPH3ALIUS.
OHepKaciNTIK aifHBIMAIIbI TOKTHIH 9CEPIHEH OTETIH IPOLECTEPAIH ePEKIIETIKTepl TOK OaFrbIThIH ayBICTBIPFAH Ke3Je,
OKCHITI TJICHKAHBI aJIbII TACTayFa )KOHE METAJIIbI Opi Kapal Y3IiKCi3 epiTy YIIiH jKaraal sxacayra Ooapl.

baranbl MeTanaap/bH, acipece, KYMICTiH KaThICYBIMEH JKYPETIH 3JIEKTPOXUMHUSIIBIK MPOLIECTEp MallInHa jKacay
MEH OHEPKACINTIH opTYpJI cajajapblHlia, CYPaHBICTHIH ©CyiHe OalIaHBICTBI, KBI3BIKTHI 00BN OTHIp. KymicTiH eH
KYH/Jbl KaCHETTEpl — OHBIH JKOFaphl 3JIEKTP OTKI3TIIUTIri, MIaFbUIbICy KaOUIeTi jKOHE KBUITHIPATBHUIFaH TYHOAaHBIH
9IIeMi COHJIIK TYPi.

Kammiinig ¢eppormanun  epiTiHOICI KYMICTEHIIpyAe IMAaHABl JIEKTPONUTTEPAIH €H KOIl TapalFaH
aJIMaCTBIPFBIMIBI OOJIBINT caHayaabl. KyMiCTiH 3JIEKTPTOTHIFY 3aHIBUIBIKTAPBIH aHBIKTAyFa MYMKIHJIIK OSpeTiH, OHBIH
KOCBUIBICTAPBIH CHHTE3ACYIe KYPri3iIreH JXKyHeal 3epTTeyiep OHBIH OHIIPICIH KapKblHAATyFa [a, COHOai-aK
pecypcThl YHEMIEY MACeleliepiH LIeIIyre JIe 9KeIyl MYMKIH.

JKympicTa alHBIMAJBl TOKIEH TMOJISPU3ALMSIAHFAH KYMIC SJIEKTPOJbIHAA Kalui rekcanuaHodeppaTs
epITIHIICIHIE JKYPETIH 3JEKTPOXUMUSUIBIK YPIICTEPAIH epeKIIeTiKTepl paldoHaIbl MaTeMaTHKAIBIK JKOCIapiay
omici OotibiHIa kepcerinred. JKocmapra coiikec anthl (akTop YIIiH JXKoHE opOip Qakrtop Oec neHreiire ue
25 skcnepuMeHT Kypri3uiai. CTaTUCTHKAIBIK KOMOJIIEMIlI TOYSIIUNIKTEPIi CUIIATTay YIIiH JKeKe (YHKIUsIAp —
M.M. TIpoTOAbSKOHOBTHIH TeHAeyl KoiaaHbuiabl. Ocbl TeHAEyAiH Heri3iHme 6i3 n = 25 xone K = 6 ymiH
Koppemauus Ko3¢hduuneHTiH anbIKTaablK. OHbIH MoHI 0,4956 xoHe t = 3,02>2 xoHe Oyl XKaJlbUIaHFaH TeHICYAIH
COMKECTIriH KepceTei.

KyMicTiH 37eKTPOXUMUSIIBIK €pPYiHIH OHTAMIIbI IIapaiapbl aHBIKTAI/bI: KYMIC 3JEKTPOABIHBIH THIFbI3ABIFbl —
200 A/M?, TATaH 3JIEKTPOIBIHBIH THIFBI3ABIFEI — 60 KA/M?, DIEKTpoIUT KoHHeHTpammsackl — 0,5-1,0 Moms/m,
ANeKTpoNUT Temnepartypackl — 20-40 °C, a5eKTpoiau3 y3akThiFbl — 15-30 MUH., aifHBIMaIBI TOK )uimiri — 50 I'm.

TurtaH 37€KTPOIBIMEH JKYNTACKAHIA, KYMIC 3JEKTPOJBbIHAA MACCUBTEHY IMPOILEC] OMBUIBIIN, METAJIbIH epy
KBULAAM/IBIFBl aPTATBIHBI AHBIKTAN/BI. KaToAThl apThliall MEepHOATa TUTaH 3JIEKTPOJBIHAA Ta3 Topi3ai CyTeri
OeuiHe jkOHEe KyMiC MOHIAPBIHBIH TOTBIKChI3IaHybl Oaiikanansl. OChl COTTE KYMIC 3JIEKTPO/Ibl aHOATHI JKapThLIai
neproATa 0oJabl KIHE KYMIC HOHIAPBIHBIH, TUIIMAHOAPTEHTATTHIH j)KOHE KYMiC OKCHJIIHIH Haiaa OoIybIMEH epuii.
3epTTereH mapaMeTpiiep KYMICTI epiTy MPOLECIHE eeyli ocep eTeTiHI aHBIKTAJIIbL.

Tyiiin ce3mep: alHBIMANBI TOK, KYMIC, 3JCKTPOJH3, aifHBIMAJIbl TOK JKHLIITI, TOK THIFBI3IBIFEL, TOK OOMBIHINIA
IIBIFBIM.

A.B. Baemos!, 3.2K. Tynemosa?, A.K. Baemosa’, M. Ozaep*

'AQ «IHCTUTYT TOIUTHBA, OPTaHMIECKOTO KATaIn3a
u anekrpoxumun umeHu J[.B.Cokonbckoro», Anmatel, Kazaxcran;
2MesxIyHapOIHBIA Ka3aXCKO-TyPEIKUH yHUBEPCHTET nMeHN Xomku Axmena Slcasu, Typkecran, Kasaxcran;
3 Kazaxckuit HaruoHanbsHbli yHEBEpCHTET MMeHH anb-Dapadu, AnMatsl, Kasaxcran;
* Yuupepcuter Myribl umenu Coitkbl Kouman, Typuus

SJEKTPOXUMHMNYECKOE IOBEJEHUE CEPEEPA
B PACTBOPE ®EPPOIIUAHUIA KAJIUA

AnHoTanusi. OJHAM W3 OCHOBHBIX NPHOPUTETOB WHHOBALMOHHOM HWHIYCTPHAIM3AIMM CTPAHBI SBISCTCS
pasBUTHE METALIYPIHHM M TIPOM3BOJICTBO TOTOBBIX MNPOAYKTOB. B 3TOH CBA3M NpHMEHEHHE HOBBIX CIIOCOOOB
MOJTyYEHHUs METAUIOB M WX COCIUHEHMH WM H3BJICYCHUS HMX W3 DPAcCTBOPOB SBIAETCA aKTyaJbHOM 3amadei
coBpeMeHHOCTH. OIHMM U3 MEPCHEKTUBHBIX CIOCOOOB, NPHUMCHSIOIIMXCS B HACTOSIIEE BpPEMs, SBISETCS
MOJISIPU3aLUsl TIEPEMEHHBIM TOKOM INPOMBIIUIEHHOW YacTOThI, KOTOPasi BBI3BIBAET MHTEPEC HCCIEOBAaTENEeH Kak C
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TOYKH 3pPEHMs OKCHAO0O0Opa30BaHMS, TaK W Pa3pyLICHUS MACCHUBHUPYIOIIEH IeHKH. OCOOEHHOCTh MPOLECCOB,
MPOTEKAIOIIUX MOJ AEHCTBHEM IIPOMBIIUICHHOTO IEPEMEHHOTO TOKA, 3aKJI0YaeTcs B TOM, 4YTO IPHU CMEHE
HAlpaBJICHUs TOKa YAAeTCs CHATh OKCHIHYIO IUICHKY M CO3JIaTh YCJOBUSI JUIS OECHPENsITCTBEHHOI'O JaIbHEWIIero
pacTBOpEHUs MeTalIa.

HHTepecHbIM MPEACTABISIOTCS IIEKTPOXUMHYECKHE TIPOLIECCHI C y4acTHEM OJIaropoIHbIX METAIOB, B OCOOEH-
HOCTH cepe0pa, B CBSI3U C BO3PACTAIOIIEH MOTPEOHOCTHIO B HEM Pa3IMYHBIX OTpaciell TEXHUKH W IPOMBIIIJICHHOCTH.
HanbGonee neHHBIMH CBOWCTBaMH cepeOpa SIBISIETCS €ro BBICOKAsl AJIEKTPONPOBOAHOCTh, OTpakaTelbHasl CHOCO0-
HOCTb Y KPAaCHBBIH JIEKOPATUBHBIA BHJI TIOJIMPOBAHHBIX OCAIKOB.

Haubonee pacnpocTpaHeHHBIM 3aMEHHTENIEM LHAHUAHBIX JJIEKTPOJIWTOB CEpeOpeHHs SBISETCS PacTBOP
JKEJIE3UCTOCHHEPOUCTOr0 Kaimua. CHCTeMHbBIE HCCIEIOBaHUS, II03BOJIIIONINE YCTAaHOBUTH 3aKOHOMEPHOCTH
IIEKTPOOKHCIIEHHS cepedpa ¢ MOCIeAyIOINM CHHTE30M €T0 COSANHEHUH, MOTYT MPUBOJNTH KaK K HHTEHCH(UKAINU
€ro IIPOMU3BO/ICTBA, TAK U PELIATh IPOOIEMBI peCypcocOepeKeHH .

B pabore noka3aHbl OTJIMYUTENBHBIE OCOOCHHOCTH OJIEKTPOXMMHYECKHX IPOLECCOB, IPOTEKAIONIMX Ha
cepeOpSHOM 3JIEKTPOJE MPH 3NEKTPOJIH3E NMPOMBIIUICHHBIM NEPEMEHHBIM TOKOM B PAacTBOPE KEIE3UCTOCHHEPO-
JIICTOTO KaJIMsi METOJIOM PallMOHAIBHOTO MaTeMaTHYECKOTO IUIaHUPOBaHUs. B COOTBETCTBUM C IUIAHUPOBAHHUEM LIS
mecT (haKTOpoB, a B KAXKJIOM (aKkTope MsTh YPOBHEH ObLIO IMPOBEAEHO 25 onbITOB. [jisi ONMCcaHus CTAaTUCTUYECKUX
MHOTO()aKTOPHBIX 3aBHCUMOCTEH YacTHbIC PYHKIUMH 0000mmu ypaBHaeHrne M.M.IIporonbsikonoBa. Ha ocHoBanuu
ypaBHeHUs Hanu ko3 dunment xoppensuuu mpu N = 25 u K = 6. On pasen 0,4956 u 3Haunmocts tg = 3,02> 2,
YTO yKa3bIBAa€T Ha aJIeKBATHOCTH 000OIIEHHOTO ypaBHEHHSI.

OmnpenenieHbl ONTHMAIBHBIE YCIOBUS JIEKTPOXHMMHUYECKOTO PacTBOPEHHsI cepedpa: INIOTHOCTh Ha cepeOpsiHOM
snektpone — 200 A/M%, IJIOTHOCTH Ha THMTAaHOBOM 3JEKTpoge — 60 KA/M2, KOHUEHTpAUus 3JEKTPOJIHTA —
0,5-1,0 momw/m, Temmeparypa amekrponuta — 20-40 °C, mpomoDKUTETBHOCTD deKTpoim3a — 15-30 mMuH., 9acToTa
nepeMeHHoro Toka — 50 I'm.

[TokazaHo, 9TO NpW MOJIAPU3ALMN TIEPEMEHHBIM TOKOM cepeOpa B Iape ¢ THTAHOBBIM 3JIEKTPOJIOM, YCTPaHAeTCs
MPOLIECC IACCHUBAMU CEPEOPSTHOTO 3JIEKTPOJa, W CKOPOCTh PAacTBOPEHMS MeTajula Bo3pacTacT. B kaTtomHOM
MOJTyIEepHoie Ha THTAHOBOM 3JIEKTPOJE BBIAENACTCS Ia3000pa3HbI BOJOPOA M HAOIIONAETCS BOCCTAHOBIICHHE
HOHOB cepeOpa. B 3TOT MOMEHT cepeOpsiHbINH 3IEKTPOJ HAXOJUTCS B AaHOJHOM IOJYNEPHOAE M PacTBOPSIETCS C
0o0pa3oBaHHEM HOHOB cepedpa, AUIMAHOAPICHTATa M OKCHIa cepedpa. YCTAaHOBJICHO, YTO M3yUYCHHBIC MapamMeTphl
OKa3bIBaIOT 3aMETHOE BJIMSHME Ha NIPOLIECC PACTBOPEHUS cepedpa.

KaroueBble ci10Ba: nepeMeHHbIIH TOK, cepedpo, MEKTPOIIN3, YaCTOTa TOKA, INIOTHOCTh TOKA, BBIXOJ 10 TOKY.
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