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ACTIVITY AND ACTIVITY COEFFICIENTS OF DISSOLVING PHASE OF HETEROGENEQOUS
ALLOY UNDER CONDITIONS OF LOCAL VOLTAMPEROMETRY

The new expressions for the activity coefficients of dissolving phase and for calibration
curves i=f(C) are presented as the result of development of previous studies of an anode dissolu-
tion process of heterogeneous alloys at the conditions of local voltammetry.
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BBEJIEHUE

Panee [1-5] nna onpenenenust kodpduuneH-
TOB aKTUBHOCTH (pa3bl TETEPOTCHHOTO CILIaBa pacyer
k03¢ puLeHTa aKTUBHOCTH OCYIIECTBIISUICA IO ClIe-
JIYIOIEMY YPaBHEHUIO:

P-p
=l (1)
I

rae NP— MonspHas monsi KOMIOHEHTa B PacTBOpe
(HaxoauTcsi W3 THOPHIHON BOJBTAMIIEPHON KpPUBOH,

Ha TpeThel craauu moisipusanuu [5]), N~ mossip-
Hasl JIOJIsi KOMITOHEHTA B CIIaBe (3aBEJIOMO W3BECTHAS
BennurHa). Criocob oTinmyaeTcs JOCTaTOYHOM TPy Io-
E€MKOCTBIO M AJIUTEIBHOCTBIO OCYIIECTBICHHS.

C npyroit cTopoHsI [5-7] OBUTH TPEITOKEHBI
CIIEAYIONINE YpaBHEHHS Ui TapIMajbHBIX TOKOB
pactBopeHus (a3 IByXKOMIIOHEHTHOTO T€TepOreHHO-
ro crutaBa (A-B):

iAzl/Tax'NAHileénax'NB’ 2
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Imax
A

ih=—"¢ : @)
2
1+ 2.2 .(a.C, +b)
A B
rae Na, Np — MoJIspHast 1011 KOMIIOHEHTOB B CILIABE;
1A, 15"~ MakCcHMaJIbHBINA TOK PACTBOPEHMS YHCTHIX

komroHeHToB; Cy, Cp — comep’kaHne KOMITOHEHTA B
crutaBe, Yoyuce; V4 Y — IUIOTHOCTH KOMITOHEHTOB,
r/em®; @ u b— sMnmpuueckue mocTosHHbE. IIpuuem
ypaBHeHue (2) ommchiBajgo MOPQOJIOTHIO AUarpaMm
«COCTaB-TOK» Ka4€CTBEHHO, a ypaBHEeHHUE (3) Kommye-
cTtBeHHO. UT0OBI ypaBHeHHE (2) COOTBETCTBOBAJIO
peaTbHBIM 3aBHCUMOCTSIM MapLUUATBFHOIO TOKa pac-
TBOPEHHS OT COCTaBa, B HETO HEOOXOIUMO BBECTU
ko3 urment akrusHocTH (f;) kommonenra. Torpa:

A =127 Npy-fomig=1g" Ng-fg. (4
O6bvequnsts (3) u (4), mist kodpdurmenTa ak-

TUBHOCTHU UMEEM CJIEAYIOIICE BBIPAKCHUEC!

C,+Cq -%

f, = B
AT C,+Cy-(@-C+b)’ ®)

rae Ma, Mg — MoJsiekynsipHbIE MacChl KOMIIOHCHTOB,

T/MOTTb; o7 _ 5. VA, b'=p.7A . Ecnn npoananusu-
7B 7B
poBatb ypaBaeHue (5), To mpu Ca— 100, fa—1, a npu
1 M,
b" My
BeJINYHHE — KOA(PPUIMECHTY aKTUBHOCTA KOMIIOHEHTA
npu Geckoneuno Manoi koHueHrpamuu (foa). Torma
CTaHOBUTCS SICHBIM (PU3UYECKHA CMBICT SMITUpHYE-

CKO¥ TTOCTOSHHOM b B ypaBHeHuu (3):

bt Y8 Ma (6)

foa 7a Mg
Kpome Toro oveBuaHo, uTo K03(pPHUIUEHTHI
AKTUBHOCTH KOMITOHEHTOB MOKHO PacCUUTaTh U3 CO-
OTHOIICHHS (4), WCIOIB3ys OSKCIEPHMEHTAIIbHbIC
JIaHHBIE TI0 TOKaM pacTBOpeHus (a3 cruiasa [5]:
fo 1 i, P 1 g
AT, e M BT e (7)
A B Is
Taroke O4eBHIHO, YTO 3HAYeHHS KOd(pduImeH-
TOB aKTHBHOCTH KOMIIOHEHTOB, HalJICHHBIE 10 ypaBHE-
ausim (1), (5) u (7) mst aBTekTryeckux ciuiaBoB Cd-Bi,
Sn-Bi u Cd-Sn omkHbI coBniagate — puc. 1-3, Tadm. 1-3.
3Hast K03(HULIUEHTH aKTUBHOCTH, MOYKHO pac-
CUMTATh aKTUBHOCTH (8¢;) PACTBOPSIOIICHCS (ha3bl:
ag; =Ng; - fg; (8)
PesynpTar pacdera npeacraBieH Ha puc. 2.
W3 puc. 1-3 u Tabdn. 1-3 oyeBHIHO, YTO TH-
OpuanbIii criocod JIDA [5] ms cucrem crutaBoB Cd-Bi
u Sn-Bi naet 3aHMKEHHBIE PE3YJIBTAThI 110 3HAYCHUSM
aKTHBHOCTH M KO3(QHUIIEeHTaM aKTHBHOCTH KaJMHS
U OJIOBA.

Ca—0, fa—>fo = , TO €CTh K IOCTOSIHHOM
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Puc. 1. AktuBHOCTS (1, 2, 3) ¥ KO3 PHUITMEHTH AKTHBHOCTH
(1',2',3") Cd B matpune crmiaBoB Cd-Bi mpu ero pacTBOpeHUH B
1 M NaClO4 B yclI0oBHSIX JTOKaJbHOH BOIBTAMIIEPOMETPHH —
yp. (1), (5) u (7) cooTBETCTBEHHO
Fig. 1. Activity (1, 2, 3) and activity coefficients (1', 2', 3') of Cd
in a matrix of Cd-Bi alloys at its dissolution in 1M NaClO, at the
conditions of local voltammetry according to eq. (1), (5) and (7),
respectively
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Puc. 2. AktuBzocTtb (1, 2, 3) 1 k03dduirenTs! akTHBHOCTH (17,
2',3") Sn B MaTpu1e crIaBoB Sn-Bi nipu ero pactBopenuu B 1 M
NaClO, B yciioBusIX JIOKaJIbHOU BOJIbTaMIIEpoOMeTpuH; 1, 2,
3—yp. (1) u (8), (5) u (8), (7) u (8) coorsercTBenHO; 1/, 2/,
3'—yp. (1), (5) u (7) coorBeTCTBEHHO
Fig. 2. Activity (1, 2, 3) and activity coefficients (1', 2', 3') of Sn
in matrix of Sn-Bi alloys at its dissolution in 1M NaClO, at the
conditions of local voltammetry; 1, 2, 3 correspond to eq. (1) and
(8), (5) and (8), (7) and (8), respectively; 1', 2', 3' correspond to
eq. (1), (5) and (7), respectively

B T0 ke Bpems, aKTHBHOCTD U KOI(DPHUIIUCHTHI
akTuBHOCTU Kaamusi B cucteme Cd-Sn, paccunranubie
o ypaBaenusiMm (1) u (7), xopomo coBnanator. Cieo-
BaTEJIbHO, MOXKHO C/€NaTh BBIBOJI O TOM, 4YTO Oojee
HAJISKHBIE Pe3yNabTaThl AatoT ypaBHeHus (7) u (8) co-
OTBETCTBEHHO.
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Puc. 3. AxtuBHocTh (1, 2, 3) 1 k03 PurnenTs akTuBHOCTH (1,
2',3") Cd B matpuue crutaBoB Cd-Sn npu ero pactBopeHuu B 1 M
NaClO, B yciioBuUsIX JIOKaJIBHOW BOJIbTaMIIEpOMETpUH; 1, 2,
3—yp. (1) u (8), (5) u (8), (7) u (8) coorsercTBeHHO; 17, 2,
3'—yp. (1), (5) u (7) cooTBETCTBEHHO
Fig. 3. Activity (1, 2, 3) and activity coefficients (1', 2', 3') of Cd
in matrix of Cd-Sn alloys at its dissolution in 1 M NaClO, at the
conditions of local voltammetry; 1, 2, 3 correspond to eq. (1) and
(8), (5) and (7), (8), respectively. 1', 2', 3' correspond to eq. (1),
(5) and (7), respectively

Tabauya 1
Ko>(ppunmeHTs aKTHBHOCTH KAaJMHSsI B MATPHUIIE
CILUIABOB KaJMHIi-BHCMYT NpH ero pacteopenun B 1 M
NaClO, B yc/10BUsIX JIOKAIBLHOI BOJILTAMIEPOMETPUH

Taonuua 2
Ko3ddpunueHTsl aKTUBHOCTH 0J10Ba B MaTPHUIIe CIIa-
BOB 0JIOBO-BHCMYT NpH ero pacrsopenuu B 1 M NaClO,
B YCJOBHAX JOKAIbHOI BOJIbTaAMIEPOMeTPUH
Table 2. Activity coefficients of tin in a matrix of the tin-
bismuth alloy at its dissolution in 1M NaClO, at the
conditions of local voltammetry

Coaepxanue | Momnsiprast | KoaddunuenT aktuBHOCTH
Sn B craBe, | g0 Sn onoBa, fs,

Woysace: Bcmiaee | Yp. (1) | Yp.(5) | Yp.(7)
50 0,085 2,369 1,522 1,368
25,0 0,369 1,122 1,392 1,371
37,0 0,508 1,094 1,317 1,293
40,0 0,540 1,070 1,300 1,292
48,0 0,619 1,030 1,253 1,244
60,0 0,725 1,008 1,187 1,187
80,0 0,875 0,997 1,087 1,090
90,0 0,940 0,988 1,042 1,045

[pumeuanne: MSn=118,71 r/moms, MBi=208,98 r1/™MOD,

ySn=7,31 r/em®, yBi=9,79 r/cm®, a'=-0,00205 1/%, b'=0,366,
fO,Cd =1,553

Note: MSn=118.71 g/mol, MBi=208.98 g/mol, ySn=7.31 g/cm®,
yBi=9.79 g/cm3, a'=-0.00205 1/%, b'=0.366, fycq =1.553

Tabnuua 3
Ko3¢ppuuneHThl AKTUBHOCTH KaJIMUsl B MATpHULe
CIUIABOB KA/IMUIi-0J10BO NIPH ero pacteopenuu B 1 M
NaClO, B yc/10BUSIX JIOKAJNIBLHOI BOJILTAMIIEPOMETPUU
Table 3. Activity coefficients of cadmium in a matrix of
cadmium-tin alloys at its dissolution in 1M NaClO4
at the conditions of local voltammetry

Table 1. Activity coefficients of cadmium in a matrix of Conepxanue | Momsipaas | Koaduunent akruBHocTH
alloys of bismuth-cadmium at its dissolution in 1M Cd B crumaBe, | mons Cd kagmus, feq
NaClQ, at the conditions of local voltammetry Wpsace- Bcmase | Yp. (1) | ¥Yp.(5) | VYp.(7)
Conepxxanue | Monsipaasi | Koa¢¢uumeHT akTHBHOCTH 4.0 0,042 0,262 0,668 0,500
Cd B cumaBe, | mons Cd kagmus, feq 6,5 0,068 0,500 0,704 0,541
% Mmacc. Bcmtase | Yp. (1) | Yp.(5) | ¥Yp.(7) 11,0 0,115 0,504 0,775 0,639
50 0,089 1,743 1,81 1,605 215 0,224 0,742 0,970 0,727
8,5 0,147 1,647 1,742 1,701 32,0 0,332 0,873 1,199 0,886
14,0 0,232 1,508 1,648 1,616 40,0 0,413 1,179 1,380 1,068
25,5 0,389 1,223 1,429 1,429 55,5 0,568 1,332 1,629 1,313
37,0 0,522 1,067 1,371 1,385 70,0 0,711 1,245 1,316 1,270
48,0 0,632 0,975 1,279 1,286 80,0 0,808 1,157 1,195 1,180
61,0 0,744 0,946 1,189 1,182 90,0 0,906 1,083 1,090 1,076
68,0 0,798 0,934 1,148 1,141 Ipumeuanne: MCd=112,41 r/mons, MSn=118,71 r/Mois,
80,0 0,881 0,952 1,085 1,074 yCd=8,65 rt/eM®, yBi=7,31 r/em®, a'=-0,026 1/%, b'=1,543
91’0 0,949 0,973 1,036 1’03 (l'[pI/I 0-70% wmacc Cd), a’:-0,0019 1/%, b/:0,293 (l'[pI/I 70-
96,0 0978 | 0,987 | 1,005 | 1,013 100% wacc Cd)

[Mpumeyanne: MCd=112,41 r/mons, MBi=208,98 r/mob,
yCd=8,65 r/em®, yBi=9,79 r/em®, a'=-0,00126 1/%, b'=0,28,
fOYCd:1,921

Note: MCd=112.41 g/mol, MBi=208.98 g/mol, yCd=8.65
g/lcm®, yBi=9.79 g/cm?®, a'=-0.00126 1/%, b'=0.28, fcq =1.921

Ha ocHOBaHMHM BBIIIEH3I0KEHHOIO, MOXKHO
MPEJI0KUTh HOBBIE YPAaBHEHUS I'PadyUPOBOUYHON KpH-
BOI B JIOKAJIBHOHM BOJBTAMIIEPOMETPUU T'€TEPOT€HHBIX
CIUTaBOB. /{7151 TByXKOMIIOHEHTHOU CHUCTeMBI A-B:

= 1T a, nig =108, (9)

Note: MCd=112.41 g/mol, MSn=118.71 g/mol, yCd=8.65
glem®, yBi=7.31 glcm®, a'=-0.026 1/%, b'=1.543 (at 0 - 70%
mass. Cd), a=-0.0019 1/%, b'=0.293 (at 70-100% mass. Cd)

Wmu ¢ yderom BeIBeneHHOro panee [5, 8]
ypaBHEHUSI:
Imax
i = A ’
A=
Ce 7a 1

1+ K@+ -C
Ca 78 ( o~N2rx )
rne K=b; ¢ — mapamerp, xapakrepu3syrommuii pacnpe-

JCIICHUC (1)33 B MaTpulge CiuiaBa, UMCCM:

(10)

24 XUMUA 1 XUMUYECKAS TEXHOJIOTHA 2016 tom 59 Bbim. 2



(11)
1+ﬁ.i.M7.(1iL.CA)
Ca fon My oN2rx

OueBuHO, uTO ypaBHeHue (11) He comepkuT
IMITMPUYECKUX TMOCTOSIHHBIX & u D, To ecth Goinee
KOPPEKTHO ONHCHIBACT TPagyUPOBOYHYIO KPHBYIO
i=f(C).

Pabora BeIMONHEHA TIpH (HUHAHCOBOW ITOA-
JepKKe TOCyJapCTBEHHOrO 3aJaHus B cepe Hay4d-
HOW JeSITEIbHOCTH B YAacTH MPOBEJCHHS HAYyYHO-
WCCIIeIOBAaTENbCKUX PaboT ((pyHIaMEeHTANFHBIX HAYY-
HBIX MCCJICIOBAHMIA, PUKIIAJHBIX HAYYHBIX HUCCIICIO-
BaHMI M JKCIIEPUMEHTANBHBIX Pa3pa0dO0TOK) MO Mpo-
exty "HccnenoBanne (HhM3MKO-XHUMHUYECKHX CBOMCTB
MOBEPXHOCTH HAHO- U CYNPaMOJIEKYJISIPHBIX CUCTEM
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