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(fTpeacrasetia wayvuyusim cemugapoy XTd)

Pryrtuplil mienounblii siextpon [1, 2] waxomur cee Bce Goee mHpo-
Koc MIPHMEHEHHe B METOAe aMaJblaMHOU Iogasiporpaduu ¢ HaKONJIeHHeM
(AITH) 6aaroxpapst ero GoJiee BHICOKOI YYBCTBHTEJBLHOCTH M paspeniamuleii
CHOCOOHOCTH 0 CPABHEHHIO €O CTALIHOHAPHON PTYTHOH Kaiiel.

Ion paspemaromeli croco6HocTbio () Merona AITH mpu panmnoit pas-
niie Jorednnasos (Agpz) o0OHX 3JIeMEHTOB ClelyeT IIOHHMATb OTHOILLe-
HHE MAaKCHMAaJbHOI'O TOKA aHOJAHOIO PACTBOPEHMA (TOKa, muKa, /;) Memaio-
lero aJeMeHTa K ToKy muKa (f3) onpeneinsemMoro sieMeHta npu 3ajlaHHoil
ourndke  (g), nosayuawomiefics H3-3a HaJoxeHus Toka nHka '(I;) onpeje-
JAHEMOTO 3aeMenTa lla TOK (f) HHCXoAsAIMleH BEeTBH TOKAa anoIHOIO pPacTBo-
PEHHs MeLIAIoIlero 3JeMeHTa, eCJH MelualoUuil 3JeMeHT aABJsercs Dodaec
IACKTPONOJOKUTENbHBIM, HJIH Ha TOK BOCXOAsIIEll BeTBH TOKa aHOINO-
IO pacTBOPelHs MeNIAIoUero 3JeMeHTa, eCJH MeHIaloulHil 3JeMEHT fBJs-
CTCsi 0oJiee 3JeKTPOOTPUHATENBHBIM 31eMEeHTOM (M0 CPpaBHEHHIO ¢ Onpele-
JsieMbiM aaeserroM). Orcloa:
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rie P -— kosPpUiUHeHT pa3pemanoled cnocoOHOCTIL.

Taxum oBpa3om, 3ajada TeOPETHUECKOrO BHIMHCJEHUS paspellatouiei
CII0OCOGHOCTH j CBOAHMTCA K BbIBOJY MaTE€MAaTHYECKOrO COOTHOLUGHHS AJA
3aBUCHMOCTH Ko3(hduuHenTa paspemarmmei cnocobHoCTH P 0T pasHULb!
MOTEHUHAIOB MMHKOB Ag; 000MX 3JeMEHTOB M OT Apyrux ¢axropos. Jlis
3TOr'0 HAaAO 3HATh TEOPeTHUECKHE BBIPAXKEHHS AJd TOKA MHKAa M TOKA HHCXO-
/WTLIeH BeTBY Ha PTYTHOM IIGHOYHOM 3JeKTpOJe.

B iacTosiulee Bpems cTporoe BbipazkeHie Sl TOKA aloJAHOTO PACTBO-
peHHsl MeTa/l1a 13 IJIEHKH aMajblaMbl NOJIYUEHO TOJBKO B HHTErPadbHON
gopme [1, 3, 4], a uncseHHbie pacueTsl CAeSaHBl TOJILKO IS TOKAa THKA
[3, 4]. TlostoMy B naHHOH CcTaTbhe OYJAET PACCMOTPEH NpefedbHbli caydait
1eo0paTHMOro 3JeKTPOAHOIO NpoLecca, 1A KOTOPOFO MOMKHO  MOJYYHTH
CPABHHTE/NBLHO NPOCTOE aHAJNUTHUECKOE BhIparkKeHnHe, KOTJa pacTBOpeHHe Me-
Talla M3 MJIEHKH aMallblaMbl JHMHTHPYETCH TOJbKO CKOPOCTBI) 3JEKTPO-
xumuueckoH peakuuu. Ilpu 2ToM KoHHeHTpAauUMIO aTOMOB Merajsia Ha 10-
BEPXHOCTIT aMaALTaMbl MOMKHO TIPHHATL [IPOGIH3HTEIBHO PaBHOIT KOHLENT-
paumui MeraJda BHYTPH IVIGHKH aManbraMmbl, A pacnpejedeniie  HOHOR
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Meradsaa B pacTBope MpH HOJHOCTDIO 'HGOG})BTI‘I.\XOM apoyecce He GYILBT BJIII-
ATb Ha KHHETHKY 3JCKTPOHOTC Tpolecca. IIJIH paccMarTrpuBaeMore caydyad
MOKHO, OUeBH/AIO, HATIUCATDH

(=2F-S-K,Coi K, =Kew  C=C, - 3)
z-F.ov
=L (g =2 WE b= 2 (4)
b1 b ’ zF’

rie K,, K, — KOHCTaHTbl CKOPOCTH 3JeKTPOXHMHUYECKOH peaKuUn# COOTBET-
CTBEHHO NpH moreHnHatax ¢=0 H ¢=¢° ¢°— CTaH1apTHbBIT MNOTEHLHKAT,
C, — KOHLEHTpalluss AaTOMOB MeTaJJa 1o MOBEePXHOCTH aMaJjibraMbl,
e-arom/cm®, paBHas B PACCMATPHBAEMOM ciyvae cpejsell xonuentpauun C,
MeTasJa B aMaJplraMe; ¢ — KOJHYECTBO 3JeKTPHUeCTBa, COOTBETCTBYIOLLEe
KOJMYECTBY MeTalJa, KOTopoe ellle OCTajJoCh B aMaJjbpraMe K MOMEHTY Bpe-
\ieHH 1; {— BpeMsi aHOJHOIO PACTBOPEHHA MeTa/ula IIPH JHHEHHOM H3Me-
HeHMH [I0TeHIHA]a, OTCYHTBIBAEMOe OT CTaHJAAapTHOrO mnoTeHuHaska; v, S —
00DbeM I TIOBEPXHOCTb PTYTH B TJAEHOUHOM 3JeKTpoae; P — Koadguitienrt
flepeHoca 3apfiia npi aHoiHoM npouiecce; W — CKOpPOCTb H3MEHEHHs IO-
TEHIHANA, 80A6T/CEK; Z— YHCJOQ 3JEKTPOHOB, yUACTBYIOUIHX B 3JeKTPOJHOM
npouecce, Ha ojux artoMm meraina; F, R, T-—umeoT 06bIYHOE 3HaveHMe.
VuntbiBasi, uto i = —dg/dt v v/S =1, monyuum u3 (3} n (4)-

i‘l:rNe~de- N= RT 1 Ks (5)

7 ’ FlL-W 23
(I — ro/HA nJeHKkn aMmanbrambi). Murterpuposanue ypasHenus (3) aaer
— Nfe*—1) .
q = qoe . {(6)

[Moacrabasa (6) B (3), moayuum™ i
i=Mexp[x—N(e*—1)]; M= =g,

pl ( )] / do 7

Ini=ln M4x—N(e*—1).

Vpasuenue (7) AaerT BbIpa)keHHe AJ5i HUCXOJANLEH BETBH TOK&  aHOIHOIO
PACTBOPEHHS MeTajja H3 TIIEHKH aMalbTaMH IPH ¢>@, H BhIpaxeHue
BOCXOASILEl BeTBH NpH ¢<@, (¢, — MOTeHNHaa aHoAHOro nuka). Hdas To-
ro, uToGp HaHTH 3HaueHHe ¢=@,, IPHPABHAEM HYJIO TPOHU3BOAHYIO
dIni/0x=0. TIpu 3TOM MONYUHM

et _;7 x,=—In N. (8)

Buipa:kenue /s TOKA MHKa HOJAYYHM, NoAcTasass popmyay (8) B (7)
it spipazxkaa M u N u3 coorgomenuit (5) u (7):

mi=nM o, =M (9)
eN eN
_popew  TRT LK.
RT ¢ qoexP[F [ W 2-3} (10)

[Trowaab go Mox KPHBOH {, @ NPH aHOLHOM PACTBOPEHHH MeTalla, KOTOpas
BXOJHT B opmyay (10), MOXKHO BBIpa3uTb NPH OTCYTCTBHH HCTOLIEHHS C
[IOMOLLBIO OUeBUHBIX COOTHOLIEHHH

go=2-F-C,-1=2-F-C,-V-B=i t,=K,-S-C, 1, (11)
* AHaZoTHYHOE YDABHEHHE B APYLOM BHIe H IpyruMm nyrem noayunan bBpafmuna [5]
108 TOHKHX TBEPABIX NJEHOK B TIPEANONOKEHHH, WTO AKTHBHOCTh METAIJIA B IUeHKe Jpo-

ODILMOHA b  KOTINECTBY  MeTamnla B8 TOHKO# TleHKe, 11 Mromnwerifi [6] a1a noenii
DTYTH.
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HIH [PH HAJIHYHH HCTOLLCHHUsI PACTBOPA B 1pPOLECCe NPEABAPHTEIBHOO
saexrpoausa [7]:
te

go=2-F-C,-v=z-F.C,-V-y=/1i,di

y=1—c H; B:éf_l ’ (12)
z-F vV
IJi€ y - CTelieHb NCTOUIeIHA pacTsopd;, B — Ge3pasmMepHblil napaMerp, Xda-
PAKTEpPH3YIOUIHA CTemedb UCTOILEHHA PacTBOpa; [, — TOK 3JIEKTPOJAH3A H3
nepeMellnBaeMoOro pacTBopa INpu JIOCTOSHHOM [OTEHIHAJAE, COOTBETCTBYIO-
LeM NpejeldbHOMY TOKY KaTOJQHOTO Bbifedenust Mertanna; K, — koshpuud-
CHT TOKA 2J1eKTpoansa; V — obvem pacrBopa;, C, -— KOHUEHTpauis HOHOB
B pacrBope, e-uoH/cu®; t, — 1POJOJIKHTENBHOCTD 3JEKTPOJIH3A, CeK.
Yuutoisas cooTHoureHne +(8), npeodpasyem (opyavay (9):

Inl=InMyx,—Ne 7. (13)

Hs dopuya (7) u (14) c yuetom (4) nosayunm Bblipamenne Aas Ko3sd-
{puieHTa paspelialonieil cnocoGHOCTH

lg P=1g L =0,434 exp [}g—r v1 3-3%— 0,434, (14
é . bl

rae y=p-z A(pl:l: "52 (q“n'_’ P ) -1

s opyyant (15} suiuo, uro kos(pduiuest paspemwalomeil clnocodHo-
CTH PN Aaniel rtemiiepaType 3aBICHT TOJBKO OT OXHOIO mapaMerpa iy,
T. € OT PasHuIbl TOTEHNIANOB HHKOB, KoadduunenTa Hounzauun f ¥ OT
uiCAd 3JAEKTPOHOB 2 (0T 3aps/HOCTI 11OHOB MeTajdsa). HMHTepecHo orme-
THTb, UTO B PACCMATPHUBAGMONM IPeIeIbHOM c/Iyuyae, B OT/AHYHE OT pTyTHOﬁ
Kamjii, Ko3dguiredtT P ne 3aBHcuT OT napametpa g= (D/z-W.()": | 1. e.
ne sapucuT o7 Kos(pdunmenta ubddysun meramra B pryru D, cxopocTH
H3MeHeHds noreniHada W i Tomuint nieHKy pryTi /.

Bruancasia ns (popmynbl (14) xoadiuuuent paspewaiomled CioCoOOHO-
¢t P npu JanHbix B, 2 1 A@ye (T. €. IpH TaHHOM ¥), MOXKHO 10 (popmyJe
(1) oueHHTH pa3pelialOULYI0 CIOCODHOCTH MeToAa aMaJbraMHOH  MoaApo-
rpadguy ¢ HakonAeHHeM Ha PTYTHOM IJIEHOYHOM 3JI€KTPOIe.

Boigo b

Has npeaeapuoro ciyvast TOHKOH PTYTHOH IVIGHKH M MeIJIEHHOTO JIH-
HEHHOTO H3MEHEHU# NOTeHUHAaJ/Ja NPH HeoOpaTHMOM 3JEKTPOTHOM lipoliecce
10J1yYeHO TeopeTHYecKoe BHIpAXKEeHHe 1151 paspelawlleif CrocoOHOCTH Me-
TOJa aMaJ/IbTaMHOH N0Jporpadnn ¢ HAKOMJIEHHEM.
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