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VYcraHoB/IeHA KaTaIUTUYECKass aKTUBHOCTh 3JIEKTPOOCAXKIEHHBIX Ha TIOBEPXHOCTU TIIAHAPHBIX YIJIEPOI-
HBIX 3JICKTPOAOB YaCTUII 30JI0TA, KOOAIbTa 1 OMHAPHOM CUCTEMBbI 30JI0TO—KOOATBT ITPU OKUCIICHUH TITIO-
KO3blI B HEHTpaIbHOM cpene. AMIIEpOMETPUIECKHU I OTKJIMK MJIAaHAPHOTO 3JIEKTPOo1a, MOIUMUIIMPOBAHHOTO
OMHaApHOI CUCTEMOIT 30JJ0TO—KOOAIBT, MUCIOIb30BaIN B KAYECTBE aHAJIMTUYECKOTO CUTHAJIA MTPU OoTpee-
JICHUH TJIOKO3bl B MOCJIENOBATEbHOM MHXEKIIMOHHOM cucteme. JIMHelHas gjorapudmuyeckas 3aBUCU-
MOCTb TOKA OT KOHIIEHTPAIM! IIIOKO3bI HabiomaeTcs B InamasoHe ot 5 X 1078 1o 5 x 10~2 M. Mcnomnb3o-
BaHMe TUTAaHAPHOTO 3JIEKTpoAa, MOIU(MUIIMPOBAHHOTO OMHAPHOI CUCTEMOI 30JI0TO—KOOAJIBT, B KAUECTBE
aMIIEpOMETPUYECKOTO JIETEKTOpa B IMOCIEAOBATEILHON MHKEKIIMOHHOMN CHUCTEMe TTO3BOJISIET TTPOBOIUTH
CEJIEKTUBHOE OTpeeIeHUE TITIOKO3bI B CJIIOHE B TMaIa3oHe KOHIIEHTPAIW, UCTIOIb3yeMOM TSI MEIUIIMH-
CKOI IUarHOCTUKY 3a00JI€BaHUM.

KioueBble cj10Ba: XMUMIUYECKHA MOI[I/I(l)I/IHI/IDOBaHHI)IC QJICKTPOAHI, HHaHaprIfI QJIEKTPOId, HaCTULIbI KOoOaIhb-
Ta 1 30J10Ta, 61/IHapHaﬂ cucremMa 3OJIOTO—KO68JII)T, QJIEKTPOOKHMCICHUEC ITTIOKO3bI, nocaea0BaTeIbHbI UH-

XKEKIIMOHHBIN aHAJIM3, aMII€POMETPUYECKUIA TETEKTOP.
DOI: 10.31857/5004445022303012X, EDN: FUUDHQ

U151 KITMHUYECKO TMarHOCTUKY ArabeTa OrpoM-
HOE 3HAaYEHHE MUMEET HAJIEXKHOE OIPENEIEHUE YPOB-
HsI DIIOKO3bI B KpoBH [1]. TpaaulImOHHO KOHIIEHTpa-
IIAIO0 TJIOKO3bl B OMOJOTMYECKUX KUAKOCTSIX KOH-
TPOIUPYIOT hepMEHTHBIMU MeTogamu [2, 3]. OnHako
JIaHHbIE METOAbI, HECMOTPSI Ha TTPUCYIIYIO UM BBICO-
KYIO CEJIEKTUBHOCTb, OTPaHUYEHBI CJIIOXKHBIMU MPO-
LeAypaMy OYMCTKU U UMMOOMIU3alluU (hepMEHTOB,
WX HECTaOMJIBHOCTBIO, a TAKXKe HU3KOW YyBCTBUTEb-
HOCTBIO U BBICOKOI CTOMMOCTBIO.

IToMuMo (epMEHTHBIX METOIOB OIpeaesICHUS
TIIOKO3HI CYIIECTBYIOT TUTpUMETpUUecKue [4], criek-
TpaibHble [4—6] 1 xpoMmaTorpaduueckue [4, 7, 8] me-
Toabl. TUTpUMETpUYECKHE METOIBI OTJIUYAIOTCS HEIO0-
CTaTOYHOIT YyBCTBUTEIBHOCTHIO M CEJIEKTUBHOCTBIO 1
yalile BCEro UCTIONb3YIOTCS [IJIsI OTpeIeSIeHUST OOIIEero
coaep>KaHus yTriieBoIoB. [IppMeHeHMEe CIeKTPaTbHBIX
U XpoMmaTorpaduueckux MEeTOI0B 3a4acTyi0 OTpaHU-
YMBAETCSI JJIMTEIBLHOCTBIO OIpene/ieHUS U BBICOKOM
CTOUMOCTBIO 000PYIOBAHUSL.

Co3znaHue HOBBIX 9KCITPECCHBIX, He(DEPMEHTHBIX,
HEWHBa3MBHbBIX METOIOB OMpeAeeHUs IIIOKO3bI, 00-
JIATAIONINX TTOBBIIIEHHOM CTAOMIIBHOCTBIO U CeJieK-
TUBHOCTBIO, TPEICTABIISIET HECOMHEHHBII MHTEpec.
IlepcrneKTUBHBIM SIBJSIETCSI METON, OCHOBAHHBIN Ha
COYEeTaHUM TIOCIIEIOBATEILHOTO WHXKEKIIMOHHOTO
aHanu3a (ITocalA) ¢ aMIiepoMeTpUISCKUM TETEKTO-
POM Ha OCHOBE XUMMWYECKM MOAUGUIMPOBAHHBIX
a71ekTpooB (XMD) ¢ 3iaeKTpoKaTAUIMTUYECKUMU
CBOMCTBaMU, KOTOPHII TTO3BOJISIET IPOBOIAUTEL BHICO-
KOYYBCTBUTEJIbHOE, CEJIEKTUBHOE U 3KCIPECCHOe
omnpeneaeHue BeuecTs [9, 10].

B Hacrosiiieii pabore u3ydyeHa BO3MOXKHOCTH
ornpeaesieHUs] TJIOKO3bl B IMOCHeI0BaTeIbHON WH-
xekunoHHoii cucteme (Iloca-cucreme) c amIiepo-
METPUYECKUM JETCKTOPOM Ha OCHOBE TLJIAHAPHOTO
anekrponaa (IID), MmogudurpoBaHHOrO OMHAPHOI
cucremMoii 3010T0—K00aneT (Au-Co-IID), B cimoHe.
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[IpoGa

IToTok-

HOCHUTECIIb

[IAVIIAPOBA u np.

Puc. 1. CxeMa 1ocjieqoBaTe/IbHOM NHXEKIMOHHOM cucTeMbl: / — IIMPUILIEBOI HACOC, 2 — MHOTOXOIOBbIN KpaH, 3 — IeTEKTOP.

BSKCITEPUMEHTAJIBHAA YACTDb

I[uknuyeckue BoJbTaMIleporpaMMbl U XpOHaM-
reporpaMMbl PErMCTPUPOBAIU € TTOMOIIBIO OUIMO-
teHunoctata WSTAT400 (DropSens, Ucnanust). Uc-
noJib3oBaJin yriaepoaHsie I1D dupmbl “DropSens”
(Ucnanwus). IloBepxHOCTh paboOumMX yYIJIEPOTHBIX
BJIEKTPOIOB MOAUMDUIIUPOBAIN BJICKTPOOCAKICH-
HBIMU YaCTUIIAMU 30J10Ta, KOOabTa 1 OUHAPHO CU-
CTEMOI 30JI0OTO—KOOaJBT. DJEeKTPOOCaAXICHUE Ya-
CTHUI1I 30J10Ta TIPOBOJUIIU U3 PACTBOPA, COMlepXKallero
HAuCl, x. 4. dupmbr “Aldrich” (CILA) Ha ¢doHe
0.0l M H,SO,. DnexTpoauTuyeckuii ocamgoK Ko-
OaylbTa Ha ITOBEPXHOCTH paboumx 3yeKTpomoB I[1D
MOJIyJaId METOAOM ITOTEHIIMOCTATUYECKOTO 3JIeK-
TPOJIM3a U3 PacTBOPa, COAEPKAIIETO XJIOPUI KOOAb-
ta (CoCl, - SH,0) x. u. pupmsl “Aldrich” (CILIA) Ha
¢oue 0.1 M KNO;. DnekTpoocaxaeHue OUHApHOMI
CUCTEMBbI 30JI0TO—KOOAJBT MPOBOIWIY ITyTEM MOCe-
JIOBaTeJIbHOTO 3JIEKTPOJIM3a: CHayaja Ha TMOBepX-
HOCTh [1D ocaxpanmm 4acTUIIBI 30JI0Ta, a 3aTeM KO-
O0anbeta. OKCco-, rTuaApoKCcoPOpMBI 30JI0Ta U KOOaJIbTa
FeHEpUPOBAJIM Ha MOBEPXHOCTU OcCajgka MeTassa
BJIEKTPOXUMUYECKU B Pe3yabTaTeé MHOTOKpPaTHOTO
CKaHUPOBaHUS MOTEHIIMAIa B HEUTPaIbHOI Ccpeie.

IMocnemoBaTenbHass WHKEKIIMOHHAsT —CHCTeMa
BKJIIOYAJIa LIMPULIEBOM HACOC, MHOTOXOOOBBIM KpaH
u ounoreHuuoctat DropSens WSTAT400 ¢ npoTou-
HOI BIIEKTpOXUMUYECKOM stueiikoi Turia “wall-jet” ¢
MonuduuupoBaHHbIM 13 (puc. 1).

Hcnonb3oBain pacTBOpP, coAaepxkKalluil TIIIOKO3Y
X. 4. pupmel “Aldrich” (CILA). ®OHOBBIM 371€KTPO-
JIUTOM B CTATUYECKUX YCIOBUSIX U TOTOKOM-HOCUTE-
JIeM B IPOTOYHOM cucTeMe CIyXuil pochaTHBIN Oy-
(depnwrit pactBop ¢ pH 6.9 (DB).

KYPHAJI AHAJIMTUYECKOWN XUMUWU

PE3VIJIBTATHI 1 X OBCYXIEHUNE

M3BecTHO, 4TO TIIIOK03a OKUCIISIETCS Ha METaJTH -
YeCKMX 2JIeKTponax. PaBHOBecHsT B BOTHBIX pacTBO-
pax TITIOKO3BI M OOIMas cXeMa 3JIEKTPOXMMHUIECKUX
peakuwmii [11] mpencrasieHbl HIKe (cxema 1).

B pacTtBOpE noaapisiooliasi 4acTh IJTIOKO3bI TPU -
CYTCTBYeT B (pOpMe ILMKIMUYECKOTO ITojyaleTans
(0- u B-dbopmbl), a MeHee 1% MOJEKY TIIOKO3bI
HAXOJIMUTCS B allMKJIMYECKOM TayTOMepHOIi opme
(y-dopma) [11], koTopast u onpenensieT OKUCIUTENb-
Hble CBOMCTBa INIOKO3bl. Y-IJTIOKO3a HampsiMyro
OKHCJISIETCSI 10 TIIIOKOHOBO# KUCJIOTHI, O- U [-TITto-
KO3a IOoC/ie JEMPOTOHUPOBAHUSI M IEpeHOoca IBYX
9JIEKTPOHOB IpeBpalllaeTCsl B INIIOKOHOJAKTOH, KO-
TOpPBIIi B pe3yjibTaTe TUAPOJM3a IMpeBpallacTcsl B
IIIOKOHOBYIO KMCIOTY. TakuM oOpa3oM, HEe3aBUCHU -
MO OT XUMHUYECKO (hOpMBI IJIIOKO3bl KOHEUYHBIM
MPOAYKTOM €€ OKHWCJIEHUS SIBJISIETCS IJIIOKOHOBAs
KMCJIOTa.

YcTaHOBJIEHO, YTO TJII0KO3a Ha HEMOAU(UILIMPO-
BaHHOM [1D B HelTpalibHOI cpele He OKUCIISIETCS.
st yCKOpeHUsT 2JIEKTPOOKUCIEHUST TIIIOKO3bI KC-
MOJIL3YIOT pa3jiMuyHble MEAUAaTOPHbIE CHUCTEMbI, Ta-
Kue KaK MEJIKOIMCIEPCHbIE OCaIKu TMePeXOIHBIX
(Co, Ni, Cu) u 6aaroponHbix MeTauioB (Au, Pt), a
TaK>Ke KOMIO3UTHL Ha nX ocHoBe [11—13]. B HacTos-
el paboTe comocTaBjieHa KaTaIUTUYeCKash aKTUB-
HOCTb 30J10Ta, KOOaJIbTa 1 OMHAPHOI CUCTEMBbI Ha UX
OCHOBE, BJIEKTPOOCAXKICHHbBIX Ha MOBEPXHOCTU pa-
6ouero anekTpoaa [19, mpu oKUCIEeHUU IIOKO3bI C
1eJIbI0 co31aHusl HechepMEeHTHBIX CEHCOPOB.

ITpu anonHo# nonsipuzauuu 119, monudunmpo-
BaHHOTO yacTuliamu 3ojota (Au-119), B ®b npouc-
XOIIUT OKUCJIEHUE YaCTHI] 30J10Ta ¢ POPMUPOBAHUEM
oKco-, ruapoxkcodopm Au(lIl), mpu aTomM Ha aHOI-
HOI BETBU BOJITAMIIEPOrpaMMbl HAOJIIONAIOTCS TPU

MakCHMMyMa ToKa B oOJyiacTu mmoteHuuanoB ot 0.2 mo
1.0 B [14] (puc. 2, xpuBas 1).

TOM 78 Ne 3 2023
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Cxema 1. PaBHOBecuHsI B pacTBOpPE IIIIOKO3HI.

I1pu anomHoit nonsgpusanuu 119, mogudumpo-
BaHHOro yactuuamu kobanbra (Co-I19), B ®b npo-
UCXOIUT OKUCIIEHNE YACTUI] KOOaIbTa ¢ GOpMUpPOBa-
HHeM okco-, ruapokcodopm Co(Il) u Co(1ll), mpu
STOM Ha aHOMHOII BETBU BOJIbTaMIIEpOrpaMMBbI Ha-
6II0Jal0TCd JBa MAaKCMMyMa TOKa B 00JIACTU ITOTEH-
muanos oT 0.60 no 1.30 B [15] (puc. 2, kpuBas 2).

Ha aHonHoii BeTBM BOJIbTaMIIEPOTrPpaMMBI, ITOJIY-
yeHHoi1 Ha anekTpoae Au-Co-I13, HabmomaeTcs He-
CKOJIBKMX MAaKCMMYMOB ToKa. [1p1 3ToM NposIBIISIIOT-
Cd MHIMBUMIyaJbHbIE CBOMCTBA OTAEABHOIO MeTajljla

KYPHAJl AHAJIUTUYECKOU XUMHUU  Tom 78

Ne 3

CUCTEMBbl WJIM HMMEET MEeCTO aJJAUTUBHBIN 3ddeKT
(puc. 2, kpubas 3).

CoriocTaBjieHbl BOJIBT-aMIIEPHbIE XapaKTepPUCTH-
KW DJIEKTPOOKUCIICHHS TTIOKO3bI Ha paccMaTpuBae-
MBIX MOIM(UIIMPOBAHHBIX 3JeKTponax. Ha pwmc. 3
MPUBEAEHBI BOJBTaMIIEpOTPaMMbl OKHUCJIEHUS TIIIO-
KO3HI, TToJIydeHHBIe Ha XMD (puc. 3a), 1 3aBUCHUMO-
CTU BEJMYMHBI TOKAa OT KOHIIEHTPAIIMM TJTIOKO3bI
(puc. 36). IIpu okuclieHUU TIIOKO3bl Ha 3JIEKTPOe
Au-I19 (puc. 3a, kpuBas /) HaGIOHAIOTCS IBA MaK-
cumyMma Toka ripu E 0.20 u 0.40 B. BeanunHa Toka
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3

E, B

Puc. 2. BonsraMneporpaMMbl, MoJlydeHHbIE Ha TUtaHap-
HBIX 3JIEKTPOIaX, MOAM(MUIMPOBAHHBIX YaCTULIAMU 30-
nora (1), kobanbTa (2), GUHAPHOI CUCTEMBI 30JIOTO—KO-
6ainst (3), Ha oHe dochaTHOrO OyDEepHOro pacTBopa ¢
pH 6.9.

MUKa JUHENHO 3aBUCUT OT KOHLIEHTPALIUH TITIOKO3bI
(puc. 36, kpuBas [). Karanuruueckuii apdexr, pac-
CUMTAHHBIN KaK OTHOIIIEHNE KATAIMTUYECKOTO TOKA
OKMCJICHUSI TJIIOKO3BI Ha XM® K TOKY OKHMCIICHUS
mommdpukaropa, paseH 25.0 m 12.5. I1pu okucneHnn
mIroKo3bl Ha aiekTpoae Co-I1D (puc. 3a, kpuBas 2)
HaOogaeMbIit MaKCMMyM Toka Tipu £ 1.20 B manHeii-
HO 3aBMCHUT OT KOHIIEHTpanuu cyocrtpara (puc. 30,
KpuBag 2); Katanutudeckuit a¢pdexT paeH 1.8. On-
HaKo TIpU YMEHbIIEHUM KOHIEHTPALUU IJTIOKO3bI,
Hanpumep ot 5 X 1072 1o 1 x 10~3 M, mpupocT TOKa B
OPUCYTCTBUM CyOCTpata HUBEIUpyeTcs (aHOmHAS
BETBb BOJIBTAMIIEPOrPAMMBI OKMCJICHUS TIIOKO3bI
noBTOpsieT (hOHOBYIO KpuBYI0). IlosToMy mpu uc-
nosib3oBaHNN’ anekTpoaa Co-I1D Bo3MoxXHO onpene-
JI9Th He 6osee 1 X 1073 M DIIOKO3HI.

Taomna 1. Bosbr-aMmmepHble XapaKTepPUCTUKUA OKMCIIE-
HUS TIIOKO3HI (¢ = 5 X 102 M) Ha ruIaHapHBIX 3JIEKTPO-
nax, MOIUMUIIMPOBAHHBIX YaCTULIAMU 30JI0Ta, KOOAIbTa 1
OMHApHOM CUCTEMBbI 30JI0TO—KO0abT, Ha oHe (ocdaT-
Horo 6ydepHoro pactBopa ¢ pH 6.9

BDnekTpon Eyvion, B Exar, B Tars MKA
Au-T19 0.20 0.20 55
Co-I1D 1.20 1.20 140
Au-Co-I1D 1.25 1.25 210

KYPHAJI AHATUTUYECKOM XUMUU

[IAVIIAPOBA u np.

(6) (a)

I, MKA 3 3
210
140 2 I | 50 MmxA
2
70 Ji
0
0.005 0.025 0.045 ¢, M
1
L | | |
—0.3 0.2 0.7 1.2 E,B

Puc. 3. BonprammeporpamMMbl, MOJydeHHbIE B TIPUCYT-
CTBUM TTIOKO3BI (¢ =5 X 107 M) (a) 1 3aBUCUMOCTH TOKa
M1Ka OKMCJICHMS IJII0KO3bI OT KOHILIEHTpaluu (0) Ha ria-
HapHOM D3JIEKTPOae, MOIU(PUIMPOBAHHOM YaCTULIAMU
3o0ta (/), kobanbTa (2), OMHApPHOW CUCTEMBI 30JI0-
TOo—K00bankT (3), Ha hoHe (hocdaTHOro OyhepHOro pac-
tBOopa c pH 6.9.

Ipu oxuciaennu nmoko3sl Ha Au-Co-I19 Habro-
JaeTcsa MakcuMyM Toka nipu E,, 1.25 B. Bennuuna To-
Ka OKHMCJICHUS TJII0OKO3bl Ha 3TOM XMD JIMHEeHO 3a-
BUCUT OT ee KOHLeHTpauuu. Katanutuyeckuii s¢-
dexT paBeH 3.5. Io cpaBHeHuIo ¢ 3nekTpomamu Co-
I1D u Au-I13D Ha anekTpone Au-Co-I1D kataaurnde-
CKHe CBOMCTBa MoaudUKaTopa MpOSBIsIeTCss B 00Jb-
IIIei1 CTETICHM, YTO OTPaKaeTCsl B YBEJIMUCHUN KaTalu-
TUYECKOTO ToKa (puc 3a, Tabia. 1) u B 6oJiee HIMPOKOM
JIUAarna3oHe JTMHEWHOI 3aBUCMMOCTH TOKA OT KOHIIEH-
TpaLMM IIIOKO3bI: oT 5 X 107 M 1o 5 x 102 M
(puc. 30, Tab. 2).

Crenyet OTOEIbHO OCTAHOBUTHCS HA OPUTHMHAJIb-
HOI1 (pOpMe KaTOOHOM BETBU LIMKJIMYECKNX BOJIbTaM-
neporpamMM, ITOJIYYEHHBIX HA MOAMGUIIMPOBAHHBIX
ayiekTpoaax (puc. 3), Ha KOTOPBIX HAOJ0gaeTCsI POCT
aHOOHOIO TOKAa IIOCJe NMUKA BOCCTAaHOBJICHUS ITO-
BEPXHOCTHOIO OKCHUIa MeTajia. BeanunHa Toka 3a-
BUCHUT OT KOHLIEHTPAIIMU IJII0KO3bI, TIO3TOMY MOXKHO
MPEaNoJOXUTh, YTO B 3TOM OOJIACTH IPOUCXOOUT
TaKXXe OKMCJIEHUE TTI0KO3bl Ha 3JIEKTPOreHEepPUpO-
BaHHBIX YaCTUIIAX MeTaJlJIa-MoaAn(uKaTopa.

IMpuynHEl aHOMAaJbHOIT (OPMBI KATOOHOM BETBU
OUKINYECKOl  BOJBTaMIEpPOTpaMMbl  OKUCJICHUS
IJIIOKO3bI U3JIOXKEHBI B cTaThe [16], rme oTMedeH 3d-
¢deKT yMEHBIIEHUS KOJUYECTBA ITOBEPXHOCTHBIX OK-
CHMJIIOB Ha BCeX OJIATOPOTHBIX METAJUIAX B IIPUCYTCTBUU
OOJIBIINX KOHLIEHTPAILWIA YIJIEBOIA IIPU pa3BEePTKE MO-
Ne 3

TOM 78 2023
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Tabauna 2. AHATMTUYECKUE XapaKTepUCTUKN OIIpeaeSIeHHs ITTIOKO3bI Ha INTaHAPHOM 3JISKTpOoAe, MOIN(PUIINPOBAHHOM
yacTULIaMU OMHAPHOU CUCTEMBI 30JI0TO—KOOAJIET, Ha (poHe pocdaTHoro GydepHoro pacrsopa ¢ pH 6.9

YpaBHeHUE perpeccuu
Mertox HHaH%OHU g7 (MKA) = a + blgc (M) R
KOHIeHTpauuii, M
at Aa (bx Ab) x 10
BonbsramnepomMerpust 5% 1070—5 x 1072 22 +0.1 24+0.2 0.998
AMIiepoMeTpusI B 5% 1078—5 x 1072 2.61+0.1 22101 0.999
ycaoBusix I[TocaiA

TeHLIMAJIa K ero ITOJOXUTEIbHBIM 3HAYeHUSIM BIUIOTh
JI0 Hayasia BBIIEIICHUS KUCaopoaa. DToT 3(pdeKT oTpa-
JKaeTcsl Ha BeJIMYMHE M1Ka, OTBEYAIOIIEro 1ecCopoImu
OKCHa MeTajula IIpyu 0OpaTHOM pa3BepTKe MOTEHIIMA-
Ja. [ToreHLMan Havyaia BbIAEACHUS] KUCIOpOaa 3aMeT-
HO CABUTAETCS B CTOPOHY 0oJIee MOJOXKUTETbHBIX 3HA-
yeHuii. B nuTepatrype mpuBeAeHBI JOKa3aTeJIbCTBA
TOTO, UTO TIPH BJIEKTPOOKUCICHUU TIIFOKO3bI IPOKUC-
XOJUT aacopOLIMs a1aTOMOB BOIOPO/Ia U X TTOCIIeTy-
[olllee OKMCJIEHUE IpU 00Jiee IOJIOXKUTEIbHBIX I10-
TeHumagax. [1py aToM ImogaBiisieTcst pOCT OKCUJIOB Ha
61arOPOIHBIX MeTaJllIaX, B pe3yJbTaTe Yyero, kK, OT-
BeYaloluii JecopOuM OKcuaa MeTajla, yMeHbIIa-
ercda. KpoMe Toro, mpeAroaramT, YTO B 3TOM clIydae
CcyOCTpaT OKUCHSIETCS C IMOMOIIBIO MOBEPXHOCTHBIX
OKCHUIOB, KOTOpbIE TaKMM OO0Opa3oM pPaCXOLYIOTCS.
ITockombKy moJiHasT IecopOIms OKCHAA 3aKaHYMBAa-
eTCd paHbliie TPU 0OPATHOM XOJI€ Pa3BEPTKU ITOTEH-
1IMajia, ¥ TIIOBEPXHOCTD BJICKTPO/Ia OUMIIAETCS ellie B
00JIacTM BeChbMa IIOJIOXKUTEIbHBIX ITOTSHILIAAJIOB,
BO3HMKAET aHOMAJIbHbII CKAYOK TOKA B AaHOTHOM 00-
JIaCTU, KOTOpPBIii CBUIETEILCTBYET 00 OKUCICHUU
IIOKO3bI [16].

Karamntunaeckuii oTkimK 3mekTpona Au-Co-I19
HCIIO/Ib30BaJIM B KAYECTBE aHAJIMTUYECKOIO CUTHaJla
MPY aMIIEPOMETPUYECKOM OIpeAeIeHUN TITIOKO3bl B
IMocnM-cucreme (puc. 1).

OLeHWJIN BIIMSTHUE YCIIOBUI peTMCTpallMy aHAIM -
THYECKOTO CUTHAJIa Ha eTo BeTnunHy. Ha ocHoBaHMM
MOJIyYeHHBIX 3aBUCUMOCTE# TOKa OT 0O0beMa NMHKEK-
TUpyeMoii TIpoOkI (V), ckopocTu 1moToka (#) v Haja-
raemoro noreHuuana (£) (puc. 4a—48) BeIOpaHbI pa-
6oune YCIIOBUS aMITEpOMETPUIECKOTO OTIpeaeIeHUs
nmoko3bl Ha snekTpore Au-Co-I1D B ycimoBusx
IMocnHA (V= 15mxn, u =50 mxii/c u £=1.15 B) mpu
HCITOIb30BAaHUM B KadecTBe MmoTtoka-Hocutens Db.
B aTux ycioBusix mojiydaau 3aBUCUMOCTb aHAJIWUTU-
YeCKOIro CUTrHaja OT KOHLEHTPAUUMu [oKo3bl. MH-
TepBaJl TMHEHHOCTH JIorapr(MUIECKO 3aBUCUMOCTH
KaTATUTIIECKOTO TOKA OT KOHIICHTPAITUY TITFOKO3HI 1
YpaBHEHUE PEerpeccuu sl 3TOi 3aBUCUMOCTU TIpUBE-
neHsl B Ta6. 2. [1poBenenne anammsa B [Toci-cucre-
Me TI0 CPaBHEHUIO CO CTAaTUYECKUMM YCIIOBUSIMU T103-
BOJISIET CHU3UTH HIKHIOIO TPAHUILY OTIPEIeIIIeMBIX CO-
JIep>KaHU TIIOKO3bI Ha ABa MOPSIIKA.
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[1pu HenpepbIBHOI AKCIUTyaTalliK 3JIeKTpona Au-
Co-I1D B mpoOTOYHOI CHCTEME 3JIEKTPOKATAIUTHYC-
CKU1 OTKJIMK XOPOIIIO BOCIIpOMU3BOAMM (pHC. 41). OT-
HOCHTETHHOE CTAHIAPTHOE OTKIIOHEHUE (S,) HE TIPEBbI-
maet 2.0% Bo BceM Auara3oHe UCCIIeAyeMBIX KOHIIEH-
Tpaumit ipu # = 10. PacyeTHast mpon3BOOUTEIIFHOCTD
cocrtaisieT 180 mpo6/y.

B cBs131 ¢ HEOOXOIMMOCTBIO TUATrHOCTUPOBAHMS
caxapHoro nuabeTra v moadopa onTUMAaJbHBIX 103 Jie-
KapCTBEHHBIX IIperapaToB pacCMOTpPeHa BO3MOX-
HOCTh aHa/in3a GUOJIOTMYECKMX KUIKOCTEl Ha cO-
JIiep>KaHue IIIoKo3bl. B KauecTBe oObeKkTa aHaiu3a
BBIOpau citoHy. MU3BeCTHO, YTO yPOBEHD IITIOKO3EI B
CJIIOHE TIPSIMO KOPPENIUPYET C ee ColepKaHUEeM B
KpPOBH, HO €€ KOHLICHTPALIMU B CJIIOHE Ha JABa MOPSII-
Ka Hmke. TeM He MeHee OOIMOJNHUTEIbHYIO MPOo6Oo-
MMOATOTOBKY MPU ONpeae/ICHUY TJIIOKO3hI B CITIOHE He
MPOBOAWIN. MeToarKa 3KCepuMeHTa 3aKTI04aeTCst
B CJIeyIOLIEeM: TPOOY CIIIOHBI BBOASIT Yepe3 UHIKEK-
top B [TocnmM-cucreMy, B KOTOPOIf IIPOMCXOIUT pas3-
OaBjieHUe UccieayeMoro oopasiia ToTOKOM-HOCUTEe-
JIeM, B KauecTBe KOToporo ucrnoiab3dopanu @b (koag-
GbULIMEHT AUCIIEPCUM paBeH 2.5), TIpU TOCTUXXEHUU
¢GbpOHTOM aHaIUTa aMIIEPOMETPUUECKOTO JeTeKTopa
pETUCTPUPYETCS aHAJUTUUYECKUI CUTHANT B dopme
nuKa 1mpr GUKCUPOBAHHOM IToTeHIInane (puc. 1).

YCTaHOBJIEHO, 4YTO TPUCYTCTBME MATPUYHBIX
KOMITOHEHTOB, TaKMX KaK KPEaTHWHUH, XOJIECTEPUH,
MoueBasi, MOJIOUHAsi, TUPOBUHOTPAJAHAS KHUCIOTHI,
HE MelllaeT ONpeaeeHUIO TIIIOKO3bI, TOCKOJIbKY OHU
HE OKUCIISIIOTCS B pacCMaTpUBaeMbIX YCJIOBHUSX. B
MPUCYTCTBUU 3TUX COEMMHEHU HAOTIOMAETCS XOPO-
11asi CXOMMMOCTb PE3YJIbTATOB OIPENeIeHHsI TIIIOKO-
351 (5, < 5%).

I[IpaBuibHOCTL cHoco0a OLIEHMBAIM METOIOM
BBeJIcHO—HaaeHo. /119 3Toro B UCCIeayeMBbIil pac-
TBOP CJIIOHBI JOOABISIIN PUKCUPOBAHHYIO aJIUKBOTY
CTaHAAPTHOI'O pacTBOpPA IJIIOKO3EI, Jajiee IPUTOTOB-
JIEHHBII pacTBOP TaKXe MHXKEKTUPOBAJIU B IIPOTOY-
HYIO cucTeMy. Pe3yibTaThl onpenesieHusl III0KO3bI B
CJIFOHE B MPUCYTCTBUM CTAHIAPTHBIX aJIUKBOT IIPE/I-
craBjieHbI B Ta0. 3. [ToyyeHHBIC 3HAYEHUS ITOKa3a-
tenei npaBwibHocTU (IIIT) jexxat B nuana3oHe 97—
98%, 4TO yKa3bIBaeT Ha OTCYTCTBHE CUCTeMaTWUde-
CKOIi MOTpeILHOCTH.
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Puc. 4. 3aBUCHMMOCTh TOKa OKMCJIEHUS TJIIOKO3HI (¢ = 5 X 1072 M) Ha TJITaHapHOM 3JIEKTPOJIE C JIEKTPOOCAXKICHHON OMHAPHOI
CHUCTEMOI 30J10TO—KO0OaIbT Ha (hoHe hocdarHoro OydepHoro pactBopa ¢ pH 6.9 oT 06beMa MHXEKTUPYeMO MPOGHI (a), CKO-
poctu moToka (0), HaKJIaabIBaeMOT0 TTOTeHIIMAIa (B) U OT KOJIMYECTBA BOCIIPOM3BeneHUH (T) B ITOCIe10BaTEIbHON MHXEKII-

OHHOI1 cucteme.

Ucnionp3oBaHue

k ok ok

KaTaJIMTUYECKOIO
anekTpoaa Au-Co-I19D mis mociaeaoBaTeIbHOTO UH-
KEKIIMOHHOTO aMITepOMETPUUYECKOTO OIpeaelIeHUS

TJIYOKO3bI CHOCO6CTByCT TIOBBIIICHUIO YYBCTBUTCIIb-

OTKJIMKa

HOCTHU, CEJIEKTUBHOCTH, BOCITPOU3BOJIMMOCTH, a TaK-
K€ BKIIPECCHOCTU U MPOU3BOAUTEIbHOCTH aHAIN3A.
Pa3paboTaHHbIll CcITOCOO OTIpenaeseHus] TITIOKO3bI

Ta6muna 3. Pe3yabTaThl HOCIEIOBATEILHOIO MHXKEKIIMOHHOTO aMIIEPOMETPUYECKOIO OIpeeIcHUS IJIFOKO3BI B CIIIOHE
Ha IUTaHApHOM 3JIeKTpoae, MOAU(DUIIMPOBAHHOM YacTULIAMU OMHAPHOI CHUCTEMBI 30710TO—KOoOaIbT (1 = 3, P = 0.95,

tragn = 4-3)
Oo6pa3el; Bseneno, M Pacyer, M Haiineno*, M II1, %
Ne 1 — - (1.50 £0.02) x 10~ -
0.20 1.70 (1.65 £ 0.05) x 10~* 97
Ne 2 — - (0.90 £0.04) x 1074 -
0.25 115 (112 £0.03) x 10~* 97
Ne 3 — - (2.00 £0.05) x 10~* -
0.30 2.30 (2.25+0.04) x 10~ 98

* Hopma (st 3mopoBoro yesioBeka): (0.6—1.7) X 1074 M.
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MOXHO MpPEMIOXUTh B KadeCTBE HEWHBA3UBHOIO
criocoba MOHUTOPUHTA TuadeTa.

Paboma evinoanena 3a cuem cpedcme Ilpoepammot
cmpameauyecko2o akademuueckozo audepcmea Kazan-
ckoeo (IIpusonsicckoeo) gpedepanvroco ynusepcumema.
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