C BHeApeHNeM HayKOeMKUX TEXHONOrMn n pa3paboTKoM HOBbIX MaTepnasios,
NnoBbIWAlOTCA N TpeboBaHMA K BewlecTBaM, nossaseTca HeobxoammocTb 6onee
rnyboKoro nay4yeHus nx Pusmnko-xMMn4ecknx xapaktepnctmk. OcHoBHasa obnacTb
MCMNOJIb30BAaHMA CYpPbMbl - MOKPbLITUA rasibBaHNYeCKMMU CrJiaBaMn, B COCTaB KOTOPbIX
OHa BxoauT. CnnaB Au — Sb, cogep>xawuin oo 3% CypbMbl, MPUMEHSAIOT B
NPoOn3BOACTBE TPAH3UCTOPOB U AJ18 NOBbILWEHNA N3HOCOCTONKOCTU KOHTaKTOB.
[ocTaTo4yHO fosien npoueHTa CypbMbl 419 3aMEeTHOro NoBbILLEeHUS TBEPAOCTH
30J10TbIX NOKPbITUN. N3HOCOCTOMKOCTb MOKPbLITUA cnaaBoM Au — Sb € cogep>XaHuem
1,5% cypbMbl NpeBbilWaeT N3HOCOCTOMKOCTb 30/10ThbIX NOKPbITUX B 10—15 pa3. CocTas
N CTPYKTYpPa LMTPATHbIX KOMMJeKCoB cypbMblI(lll) B 3Ha4YnTeNnbHOM cTeneHn 3aBUCAT
oT pH anekTponunTa, PaHee [1] nccnenosaHme KoMniaekcoobpasoBaHMsA B LNTPATHbIX
aNeKTposnmTax Mmetogamu pH-metTpunm n NK-cnekTpockonuu [2] nokasano, 4To cOCTaB
N CTPYKTypa obpa3yowmxcsa 4acTuy, B 3Ha4YMTENbHOM CTeneHn 3aBucuT oT pH
3/1EKTPOJINTA, YTO, B CBOKO 04Yepeb, OTPakaeTcsd Ha KayecTBe U BHeLWHeM Buae
oCa)khaeMblX NOKpbITUNA. B untpaTHOM cucteme yxxe npu pH 3,5 cypbma(lll) obpasyet
KOOpANHALMOHHbIE CBA3M C TpeMsa KapboKCMIIbHbIMU FpynnaMmn TIMMOHHON KUCAOTHhI,
npu yeenmyeHunun 3HavyeHus pH no 5,0 6nmxkaniiee oKpy>XxeHne noHa MmeTasia coctouT
N3 aTOMOB KUC/IOpOAa Tpex KapOboKCUNbHbIX FPyrn u 04HON CMUPTOBOW rpynnbl. B ToM
yucne, NoTeHumMan CypbMAHOI0 3J1IeKTpoAa B 3HAa4YNTENbHON Mepe onpeaenseTcs
KUCJIOTHOCTbIO Cpefbl, 4TO CBA3AHO C peakumnsamMn ruapoamsa coegnHeHumnim cypbomol (111)
B BOAHbIX pacTBopax. B bonee no3aHux paboTax npoaHanm3npoBaHo
KomnnekcoobpasoBaHMe HeMepexoaHbIX 3/IEMEHTOB B BOAHbIX pacTBopax [3],
NnepruoanyHOCTb B CBONCTBAX KOMIMJIEKCHbIX coeanHeHunn [4]. DkcnepmMeHTasibHas
YacTb Ona nonyvyeHns nHgpopMaumm o6 3N1eKTPoaHbIX Npoueccax, MPoTeKaloWwmnX B
cucteme Sb(lll) - C6H80O7 - H20, 6bIAM NCNONb30BaHbl METOOblI LUK/INYECKON
BOJIbTaMMepoMeTpun 1 BpallatoLerocs UCKOBOro anekTpoaa. Uuknnyeckne
BOJIbTaMreporpamMmbl CHUMaAM B pacTBope, cogepxxawem (monb/n): C (SbCI3) =
2,5%x10-2, C(C6H807) =1x10-1, Ha dpoHe cynbGaTa HaTpUA (MOHHYO CKUy pacTBOPOB
nognep>xmeann pasHon 1,5). Beibop hoOHOBOro anieKTposinTa 0bycnoBseH TeM, 4TO OH
crnocobCcTBOBas MOJYHEHUIO CYPbMSAHbBIX MOKPbLITUN, XOPOLLO CLIEeMN/IEHHbIX C OCHOBOW.
ONa KNHeTNYeCKMX nccrnenoBaHMm NCNOJIb30BaH anmnapaTHbIA KOMMNJEKC, COCTOALL NN
N3 MMNYNbCHOro noteHunocTtaTa MNN-50-1, nporpammaTopa P-8, 6110Ka
npeobpa3oBaHNs U CBA3M C NepCOHasIbHbIM KoOMMbloTepoM Tuna IBM-PC. B paboTe
NCNOJIb30BaH MNJIATUHOBbLIN BpaLLAOWNACA OUCKOBbLIN 3N1€KTPOL KOHCTPYKL MU
NHcTuTyTa anekTpoxmmum AH PO nm. A.H. ®pyMKNHa, KOTOPbIA NMOKPbIBaICA
3N1IEKTPOJINTUYECKN CYPbMOU U3 LMTPATHOr0 3s1eKTpoauTa. NoAroToBKa anekTpoaa
BeslaCb Mo CTaHA4apTHOW MeToaunke. 19 NpuroToBJEHNS nccnenyemMblX pacTBOPOB
NCMOJIb30BaHbl peakTuBbl (“4.4.2"): IMMOHHAasA KUC0Ta N cynbdaT HATPUS, KOTopble
OYULLLANNCE OT NpUMecen nepekpucTasnsaumen n3 BOAHOro pacteopa.
KoHueHTpaumnto noHos cypbMbi(lll) onpenensann 6pomatomeTpunyeckn. ObcyxaeHune
pe3ysibTaToB AHa/IN3 aHOOHbIX BETBEN LMKINYECKUX BOJIbTaMNepOorpamMmm, CHATbIX B



LUMNTPaTHbLIX PacTBOPax pa3IMYHOMN KNCJIOTHOCTW NOKa3as, 4To HabntogaeTcs ToK
3J/IeKTPOOKNCSIEHNSA CYPbMbl C YETKO BblPpa>KeHHbIM MakKCMMYyMOM, MoTeHunan
KOTOPOro caBmuraeTcsa B 061acTb oTpuLaTesibHbIX 3Ha4Y€HUN C yBenmvyeHmem pH
pacTeBopa. Xo4 NoAsApmu3aLMOHHbIX KPMBbIX MO3BONWA cAenaTb npeanosoxeHune ob
y4acTUn rmgpoKCcna-noHoOB B NpoLecce 3/IeKTPpopacTBOPEeHUs CypbMbl B csiabokucnon
n cnabowenoyHblx pacteopax. Yrnoson kKoadphpuumeHT TE/9pH = -0,083, 6bin
MCNOJIb30BaH AJ19 pacyeTa 4Ynucna rmapoKCna-noHOB, yHaCTBYIOWMX B MOBEPXHOCTHOM
kKoMmniekcoobpaszoBaHun. 1nsa onpeaeneHna TMMUTUPYIOLWEN CTaaAnn 3N1eKTPOLHOIr0o
rnpouecca CHATblI aHOHble BETBU LUUKJIMYECKNUX BOJIbTaMMneporpamMmm B 3aBUCUMOCTU OT
CKOPOCTU pa3BepTKU nonspusytowero Hanps»xeHusa npu pH 6,0 - 9,0; a Takxe oT
KOHUEeHTpauun nuraHga npu ukcuposaHHoOM 3HavyeHnn pH. Puc. 1 - AHogHblIe BETBU
UUNKINYECKNX BOJIbTaMreporpamm, CHATbLIX B pacTBope coctaBa (Monb/n): C(SbCI3) =
2,5%x10-2, C(C6H807) =1,0%x10-1, C(Na2504) =5x10-1; pH=6,0; v: (B/c): 1 - 1x10-2; 2
-2%x10-2; 3-5%x10-2; 4 -1x10-1,5 - v =2x%x10-1 B/c Puc. 2 - AHOOHble BETBU
LUMKNNYECKNX BOJIbTaMneporpamm, CHATbIX B pacTBope cocTaBa (Monb/n): C(SbCI3) =
2,5x10-2, C(C6H807) =1,5%x10-1, C(Na2504) =5x10-1; pH 6,0; v: (B/c): 1 -1x10-2; 2
-2x%x10-2; 3-5%10-2; 4 -1x10-1; 5-2%x10-1; 6-5x10-1 MNpwu pH 6,0 (pwuc. 1,2) Ha
MONSAPM3aLMOHHBLIX KPUBbIX aHOAHOIO 3/1EKTPOPACTBOPEHNS CypbMbl HabntogatoTCs
nBa nuka (puc.). MNMpun yBennyeHnn CKOpoCcTn pa3BepTKM NoTeHUMaNa N KOHUEeHTpauuu
LNTPaT-MOHOB 3aMETHO CMeLlleHne NoTEeHLNaN0B MaKCMMyMa ToKa B 061acTb
MOJIOXKUTESIbHbIX 3Ha4YeHNN NoTeHuManoB. PaccyntaHHble 3HadeHns E/TIgv n
9E/9IgCcitr npenctasnenbl B Tabn. 1. Tabnmua 1 - KuHeTn4eckne napameTpsl
rnpouecca 31eKTPopPaCcTBOPEHMSA CypbMbl B UMTPaTHLIX pacTBopax pH CCitr, monb/n
jpl, MA/cm2 Epl, B jp2, MA/cm2 Ep2, B 1E/1lgv 1E/1lg Cit 6,0 0,10 9,0 0,10 9,0 0,33
0,100,27 0,15 15,0 0,16 14,0 0,38 0,11 7,5 0,10 6,9 0,03 5,0 0,25 9,0 0,125 11,2 0,04
10,50,30 0,11 0,15 14,5 0,08 13,0 0,30 0,16 JanbHenwee 3aLienadymBaHme
pacTBOPOB, COAep>XXaLLUMX uMTpaTHble koMmnnekcol cypbMmbli(lll) oo pH 7,5 1n 9,0,
MPUBOAUT K NU3MEHEHMNIO POPMbI aHOAHbLIX MOAAPU3aLNOHHBIX KpUBbLIX (punc.3,4.5). Ha
HUX, HAPSAY C ABYMS Bblpa>Xe€HHbIMW BOJIHAMU, NOABASETCA NpenBosiHa, KOTopasd
OXBaTbIBaeT B 3aBUCMMOCTU OT pH 3HaunTenbHyto obnactb noTeHymanos ot -0,8 oo -
0,1B. Puc. 3 - AHOAHbIe BETBU LUKJINYECKNX BOJIbTaMneporpamMmm, CHATbIX B pacTBope
cocTaBa (Monb/n): C(SbCI3) = 2,5x10-2, C(C6H807) =1,5%x10-1, C(Na2504) =5x10-1;
pH 7,5; v: (B/c): 1 -1x10-2; 2 -2%x10-2; 3-5%x10-2; 4 -1x10-1; 5-2x10-1 Puc. 4 -
AHOOHbIEe BETBU LUKINYECKNX BOJSIbTaMMeporpamMmMm, CHATbIX B pacTBOpe COCTaBa
(Monb/n): C(SbCI3) = 2,5%x10-2, C(C6H807) =1,25%x10-1, C(Na2504) =5x10-1; pH 9,0;
v: (B/c): 1-1%x10-2; 2-2%10-2; 3-5%x10-2; 4 -1x10-1; 5-2x10-1 Puc. 5 - AHoAOHbIE
BETBU LMKINYECKUX BOJIbTaMMNeporpamMmm, CHATbIX B pacTBope cocTaBa (Mosib/n):
C(SbCI3) = 2,5%x10-2, C(C6H807) =1,5%x10-1, C(Na2504) =5x10-1; pH 9,0; v: (B/c): 1 -
1x10-2; 2 -2x%x10-2; 3-5%x10-2; 4 -1x10-1; 5-2x10-1 KuHeTn4eckme napameTpsbl
AHOAHOr0 NnpoLuecca 31eKTPOPaACTBOPEHUSA CYypPbMbl B pacTBOpPax C pa3In4yHOWN
KUCJIOTHOCTbIO U Pa3/INY4HbIM COOTHOLWEHUEM KOHLUEHTpaUUn MeTasul-nmraHa



npenctaBnexbl B Tabnnuye 1. 3HadyeHme bn, paccuntaHHoe mn3 YE/TIgv, cocTtasnseT 0,5.
9T0 NO3BOJIAET cAenaTb BbIBOL, YTO NPOLLECC MOHN3ALNN CYyPbMbl B LIUTPATHbIX
pacTBopax NpoTekaeT CTaAUNHO, MPUYeM OTLLENJIEHMNE MEPBOro 3/1IEeKTPOHa ABNSAETCSH
3amMepnsieHHon ctaguen. 3Has bn, n ncnoneb3ys 3HadeHus NE/9pH n 1E/YIgCcitr,
paccYnUTbIBaIN YNCNO TMOPOKCUL- U LNTPAT-UOHOB, YH4aCTBYIOLLMX B MOBEPXHOCTHOM
kKomnnekcoobpasoBaHUU. Pac4yeTbl NOKa3aaun, 4TO B HeEMTpasibHOM N cnabolesnovHon
cpefe B MOHM3aUMKM CYpbMbl HEMocpencTBeHHOE y4acTue NpMHUMaeT o4uH
rmgpokcma-noH, x = 0,83. Hapsaay Cc ruapokcmna-noHamMm He3aBUCMMO OT KUCJSIOTHOCTU
pacTBOpa B 3JIEKTPOOKUCIIEHNN CYypPbMbl YH4aCTBYIOT TakXe UMTPaT-NOoHbI, X = 2,3.



