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BJUAHHE YCJAOBUHU KOHUEHTPHPOBAHHA
H 3JEKTPOPACTBOPEHHUS HA ®OPMY AHOAHOIOo 3¥YBLUA
B METOLE AMAJIbI'AMHOHW MNOJIAPOIPA®HH
C HAKOIIJIEHHEM

([IpeacrasieHa HayuHbBIM ceMHHapoM KadeApsl GH3UYECKOl XHUMUH)

Bonpocy BausHHA pas3anudbix GaxkTopoB HA rayOHHY aHOAHOTO 3yb6ua
B METOJe aMaJblaMHOH mnoJdaporpaguu ¢ HaKOMJEeHHEM MOCBSIIEHO Pl
pa6or [1, 2, 3, 4, 5]. OaHako BJAHSHHE PAa3JIHYHBLIX (HAKTOPOB Ha IIHPHHY
aHonanoro 3ybua, nJjouaib noja 3y6UOM, HAa TPOLEHT BLIXOZA METaJjjga H3
Kanju MOYTH He H3ydyanoch. Llenbio naHHON paboOTHl SIBJASIETCS HM3yueHHe
3aBHCHMOCTH (POpPMBL aHOJAHOTO 3y0La CBHHLA (BHICOTHI, MJIOIIAAH, WUPHHLI
mosysy0la) M MPOHEHTA BLIXOAA CBHHIA OT KOHUEHTPAaUHH €ro HOHOB B pa-
CTBOPE, BpeMEHM 3JEKTPOJH3a, pajuyca PTYTHOH KAaIIH, CKOPOCTH H3Me-
IlEHUsI TIOTeHUHaAa, KOHLeHTPAUUH H NPHPOAbl (oHa.

B paGote ucnosnbsoBascs (GoToperncTpupyiommit noasporpad LP—55A
(HexocsioBakus) ¢  MaxkCHMajbHOH  aBCOMIOTHOH  UYBCIBHTENBHOCTBIO
0,26 -10 ~® a/mm/m. DieKTPOIN3Ep CO BCTABHBIMH CTAKaHYHKAMH GBLI IIO-
RoGeH onucaHHOMY paHee [1]. PabounMm saexTpoiom 6blia Kamast pTYTH,
noJydeHHast aaektpoansom n3 pacrBopa Hg.(NOj3), Ha KOHLE naaTHHOBOH
npoBooukn (d ==0,56—0,3 mm) B teuenue 15—120 cex npu toke 30 ma.
Pasmep kamin perymuposasics BpeMeHeM ocaskaenusi pryTi. OGbeM anadfu-
3UPYEMOro pacTBOpa & MA; CKOPOCTb H3MeHeHHs moTeHuHasa 20, 100, 200,
400 mo/nun. Tlpomexytounsie ckopoctd 75, 150, 300 ms/mun noayuanuch
[pi HalOXKeHHH Ha NOTeHUHOMeTpHYecKHil 6apaGaH HanpsxKeHHs 3 6. :

Meronuka uamepenuii Obiia caepywowmas. Bricota anoanoro 3y6ua
H3Mepsiaach Kak pasHHua ofllero aHoAHOTO TOKAa B BepLudHe 3y0la H OCTa-
TOYHOro. 3a IIMPUHY TOJAY3y6Glla NPHHHMAJACh WHPHHA 3y6lla B TOYKE MO-
JIOBHHDBI €I0 BHICOTBl B MHJJIHBOJbTAX. [l1s1 pacuera npoleHTa BEIXOAA, TOKA
SJAEKTPOIN3a, KOHCTAHT 3JIEKTPOJH3a H aHOJHOTO TOKA MBI BBIUNCJISIH ILIO-
laab 10/l aHOAHBIM 3yGLOM ¢ OCTAHOBKOI morenunasna. [IpHeM ocTaHOBKII
COCTOSAN B CJACAYIOLIEM: MPIH JOCTHAKEHUH aHOAHOTO NHKA H3MEHEHHE NOTeH-
Ulfajga npekpaulanoch M Ha Bpamaoiemcs dotofapadade 3amHCbIBATOCH
H3MCHEHHe MNpeAeJbHOT0 TOKa €O BPEMeHeM IIPH NOCTOAHHOM MOTeHLIHAJe
A0 TeX mOp, MOKa TOK He najaj A0 3HAYeHHS OCTATOUHOIO B TOUYKE OCTAHOB-
ki. Iliomanes noa sy6uoMm ¢ oCTaHOBKOf NOACYHTHIBANACH METOJOM B3BO-
wnBanus (touHocTsb 3,7%). Boruncaennas Takum o0pasoMm maolwank fpak-
THYECKH coBnalaer (A4s GoJbIIMX KOHUEHTPAUHIl HOHOB CBHHUA B PacTBo-
pe) ¢ KOMHYECTBOM 3/1eKTPHUECTBA, MOWIeIMEr0 Ha BOCCTAHOBACHHE METasl-
‘14 BO BpEMs 3/1EKTPOJIN34, HalJIEHHOTO KaK NPOH3BeAeHHE TOKA 3/IEKTPO-
JH3a Ha BPEMs 3JEKTpoau3a. B Taba. 5 npuBeiensl A8 CpaBHeHHS 3Haue-
HIs TOKOB 3JICKTPOJIH3a, TIOJYUYEHHblE pAacyeTOM H3 ILIOWAAY ¢ OCTAHOBKOII
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11 U3 [OKa3alHil TajibBaloMeTpa AAs OJHMX 1 TeX e OIbToB. B cayuac,
KOTJa KOHIEeHTpalus HOHOB B pacrBope wmasa (10— 7—10 8 M), Tok
3JeKTPOJaH3a OKA3biBAeTCSl MeHblIe 0CTATOUHOTO TOKA M AJIsf pacyeTa KOJH-
YecTBAa BhIAEACHHOTO M PAaCTBOPEHHOIO .MeTA/Ja [CNO0JAb30BaACa TOJAbKO TIpH-
eM H3MepeHHs mJaouiaad noj 3y6LOM ¢ ocTaHoBKOH. Jlasg onpeaeneHust
nPoIlEHTa BBIXOAA MeTaJjsa H3 KalJil BO BPEMS aHOJHOTO pacTBOpEHH
PACCUKHTHIBAJIOCH OTHOLICHHE IIOWAAH I0j aloAHBIM 3y0LOM npH Henpe-
PHIBHOM M3MEHEHHH TOTeHIHaJa B ONPEAeJCHHOM HHTEpBaJe MNoTeHuHa-
;0B (350 MB mocJge nayaja pacTBOPeHHst MeTaadd) K IJAOWAAHW 1104 3VOL0OM
C OCTAHOBKOH.

[TpunsTHle 0603HAYEHHs: T — BPEMst 3/IEKTPOaH3A; [, — TIyOnHa aHO/I-
Horo 3y6ua; g -— maomain, noj 3youom; & — wWHpHHA noaysybua; b — 0Ges-
pasMepHbIil napaMeTp B YpaBHEHHH 3aBICHMOCTH T1yOHHBEI aHoaHoro 3ybia
oT pasianuHbix ¢axkropoB [4]; [, —Tok amextpoausa; K, =/, /SC;—-
KOHCTAHT4 TOKA 3JEKTPOJH3a; S —TOBepXHOCTh PTYyTHOI KamaH; C; — Kotl-
LeHTpalUs HOHOB B pactBope; K, = zFr/, /3g KoucTaHTa aHOAHOIO TO-
Ka; r— paluyc Kamid, v — obbeM pactBopa; W — CKOPOCTb H3MeHeHHsI
IOTEHLHAJIA.

3aucuMocTh (POpMBI aHOAHOTO 3y0Ua CBUHIA OT KOHUEHTPaUWH €ro
HOHOB B {pacTBOpe NpejcTaBiena #Ha puc, 1 u B rabua. 1 u 2. C pocTom KOH-

Tadauma 1

3aBuUcHMOCTDL IHHPHHBI AHOAHOTIO no.ﬂyayﬁua M NOJHOTH! BLIX0Ja OT KOHUEHTPALHH
ceddua 8 pacteope 0,1 ¥ KOH

1 2 3

N 2% - %% - %
C, M O, M8. BLXOA C, M b, M6 BBIXOZA C, M G, e, BLIXOLA
3.10°7 96 90 4,2.10°% | 113 95,5 | 3.107° 130 92
6.1077 109 96,4 | 5,0.107°% | 104 96,5 | 6.107° 157 94
9.1077 107 98 6,0.1075 | fo4 92 1,5-10% | 223 97
31005 | 108 il 93 1,2.10% | 118 | 97,6 | |

Tabauwa 2

3aBUCHMOCTb KOJHYECTBA BbIAEJEHHOrO NpH
9NEKTPONN3E METANNA OT KOHUEHTPAHHHM HOHOB
ceuHua B pactsope 1 & KOH. ¥Ycaosus onsita:
=3 MA, Tyq = 5 MUH, F = 0,024 M

C-10" M. q-10% Kya. q.C
2,5 85 3,40
5,0 178 3.55
7,5 270 3,60

32,5 1058 3,25
207,5 7350 3,52

uenrpauun  Pb2+ (2,5°10 -7—2,0-10 - M) naomaznp noj 3youom c
OCTAHOBKOIl pacTeT NMPSAMO NPONOPUMOHAAbHO (Tab/a. 2), a WHpHHA MOJY-
3y6ua mpakTHUYeCcKH He uaMeHsercsa (Ttabu. 1, cron6. 1,2). Oanako ¢ nanb-
HeHIUMM YBejHUeHHeM KoOHIleHTpauuu Pb?+ mupuHa noaysy6lia yBeJaHUH-
paeTcsa (Tabua. 1, cron6. 3), dopma 3ybua HapyuiaeTcs H NOABAAIOTCA ABOH-
HBle ¥ Aaxe TpoilHble 3y6usl (puc. 4). Uem MeHbllle KOHUEHTPAIUMS 1IEJOUH,
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TEM paHbllie NOABAAIOTCS LBOHHBIe 3yOubi cBuHua (puc. 1). Tax, B 0,01V
pacteope KOH  nBoiinbie 3y6ubi HPOSIBASIOTCS TNPH  KOHLEHTP aluif
Pp?+ =6-10""M, a1 N KOH B Tex e YCIOBHAX AaKe NPH KOHIEH-
Tpanuu 4 - 10 ~* M noayuaercs oaun 3y6eu. Pa6orasi ¢ ponom 0,1 N KNO;.
noJfKucJAeHHHM 10 pH =35, mbl He HabM0AaIH HU PACWIHPEHHA AHOLHBIX

I 4

MM

80g

600

-~ -5

20 40 60 Cx 10
Puc. 1. 3aBucuMocts  rayOGUHBL @HOIHOTO
3y6la OT KOHUGHTPAUMH CBHHIA B pPAacrBo-
pax: 1—1 NKOH, 2—0,1 N KOH, 3—

0,01 N KOH. V¥Ycioeus onwita: @ag=

== -— 1,2 8, T= 10 mun, r = 0,04 cat, v=5 ma.

Crpeakofi noka3zaHo TOSBJIEHHE  JIBONHBIX
3y0OL0B.

sy6uoB Pb? ©, uu nosiBneHus ABOAHBLIX 3y0UOB. B auTepaType uMeloTCH
NPHMepH MOA0GHOro HcKa#eHHs (OpMBl aHOAHOTO 3ybua gas Pb*+ B pa-
cTBOpax uiegoyeil [6, 7], olHAKO, 0OOCHOBAHHOrO OODBACHEHHS 3TOMY sIBJIE-
HHIO He JaHo. Mbl NpelNONOXKHAN, YTO NPUYHHON TOSBJACHHST [IBOIHBIX
3ybuos Pb** B pacteopax KOH moxeT 6biTb o6pasoBanue HepacTBOPH-
MOH IJIEHKH T'MAPOOKHCH CBHHILA. DTO MOATBEPKAAETCsl HAaOaA07aeMoll 3aBli-
CHMOCTBIO JIOSIBJIEHHST [ABOHHBIX 3y0UOB oT KoHUeHTpauuu KOH (puc. 1)
1 HeAuddy3HoHHBIM XapaKTepoOM HHCHAZAWILeidl BeTBH NEPBOro 3y6ua mno-
C/ie OCTaHOBKHM H3MeHeHHs noTeHudana (puc. 4, kp. 2). Kpome Toro, Msl
MOIYYRJIH CPABHHTENbHO OGOABLIOH KATOAHBIH THK Cpasy HOCJe OCTAHOBKH
IOoTeHUKaNa Ha NepBoM 3y6lle u nabalofany MIeHKY Ha HOBEPXHOCTH PTYTH
BU3YaJbHO NMpH GOJBUIOH KOHUEHTPAUHK CBHHIA B pacTBope. Ilpeanosoxe-
HHe O CTYNeH4YaTOM OKHCJAEHHH CBHHLA H3 aMmanbrambl (0—1 u 1—2,
COOTBETCTBEHHO IEPBOMY H BTOPOMY NHKY) HE NOATBEPAHAOCH, TaK Kak
KyJOHOMeTpHUYeCKHe HU3MEDPEHHS MOKAa3aJd, YTO BEeCh CBHHEI[ OKHCASETCH 10
AByxBanmeHTHOTO. Iln0oann B Ky/JIOHAX MOA [NEPBEM U BTOPHM 3YGIOM
¢ ocTaHOBKOil (puc. 4 kp. 2,3) coBnasi Mex1y co6ofl U OKa3adnch paBHbL-
MH KOJHYECTBY 3JEKTPHUECTBA, NMOLIEIUIErQ Ha BOCCTaHORMCHHe Ph?+-—»Pho
BO BpeMsd 3/IKTPONTH3A. :

3BecTHO, YTO BEICOTA AHOAHOTO 3y011a 3aBHCHT OT CKOPOCTH H3MEHe-
HHS NOTeHLHa/ a B NpOUECce aHOAHOTO PACTBOpEHHS] MeTadda M3 aMaJdbra-
MBI, IpHYeM GOJBLIXHCTBO aBTOPOB CYHMTAIOT, UTO IS CTALMOHAPHON Kam.Ii
BRICOTA aHOAHOTO TOKa 3aBHCHT ot W7, rae n=1/2 nogo6HO KaTOLHBIM
nuKaM. HaMu XKe sKcrmepHMeHTalbHO IIOKA3aHO, YTO B H3YUeHHOM HHTEepBa-
e pannycoB [ ,=kW” rne nokasarens n ects GyHKLUHA paguyca PTYTHOI
Kanau (puc. 2). ITa 3aBHCUMOCTb HAaXOMUTCH B COTJACHH C TEOPETHUECKHMH
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co06paXKeHHsAMH M ONBITHBIMH JaHHBIMH A/A ILIEHOUHOrO 3JEKTPOja, NOoKa-
3BIBAIOLUMH, YTO € yMeHbLIeHHeM pajuyca PTYTHOH KanJH I0Kasareab 1
CTPEMUTCS K e[MHHUIE, a ¢ yBeJHUeHHeM pazuyca —x 0,5 [8].

C yBequueHHeM CKOPOCTH HU3-
MeHeHMsi  MOTeHLHana  WHPHHA
4HOHOTO noJsysyoia pacTer
(puc. 3). 3Ty 3aBHCHMMOCTb MOXK-
HO BBIPA3UTh 3MIHpHYECKOH (op-
myqaoii: =KW= rpe mnokasa-
Teab m aBasiercs (GyHKUHeil pa-
nuyca Kanav. Ilpy H3MeneHHW pa-
auyca ot 0,03 nmo 0,06 cm noxka-
szatenb m mensercsa or 0,2 go 0,3.
Yem Gogblle pajHyc KamniaH, TeM—
npH  OAMHAKOBOH CKODOCTH  H3-
MeHEHHs1 [OTEeHIHaja — IHPHHA
noaysybua Goabuie U, CJleloBa-
TeJLHO, paspewamulas  Ccrnocod-
HOCTb MeHblie®.

Bausinne paauyca 3JeKTPOAA
Ha Qopmy anojgHoro 3y6ua Pb?
noxaszano B Ta6a. 4. Bricora 3ybua
M njoulaib noj 3yOLOM YBeJHYH-
BAIOTCA COOTBETCTBEHHO NMPOMOPIHO-
HaJbHO pajguycy W KBajpaTy pa-
JMyca, a liHpUHa mnoJay3dybua pac-

Ter ca1a60. Teopernueckue coOOpaxKeHHs, OJHAKO,

4

egl*P

14

15 19 j

, 23 2,7 {,gw
Puc. 2. 34BHCHMOCTb  BBICOTBI  AHOAHOIO
ay6ua OT CKOPOCTH H3MEHEHHS II0TeHLHald
JUiSl PasHBIX PaAMyCcOB PTYTHoH Kammu, Huc-
JeHible 3HAYEHUST PajuycoB (CM) H YIVIOBBIX
K03(hdHIHERTOB MPAMBIX COOTBETCTBEHHO Pan-
wet:  1—0,0028 wu 0,8340,02, 2—0,035 u
0,73--0,02; 3—0,054 u 0,67+0,02. ¥Ycaosus
onwra: ¢or 1 N KOH, CPh2+ =79.10 —% M;

T==3 MuUH, v==5 MA

[IOKa3biBaloT, 4YTO HA

MaJIeHbKMX KamjigX OTHOLIeHHe MOBEePXHOCTH KamiIu K ee 00beMy YBeJHui-

fgd‘

22

20

18
15 19 23 2,7 {? W
Puc. 3. 3aBHCHMOCTbL IUMPUHBL  AHOAHOTO
nosiysy6ita OT CKOPOCTH H3MeHeHHA NOTeH-
uMaia Ans  PasAUYHLIX  PAajHYCOB  PTYTHOM
Kanju. 3HaueHdst paauycoB (cM) H YIJOBHIE
K03¢h(ULHEHTH NPSAMBIX COOTBETCTBEHHO paB-
Hel: 1 — 0,028 u 0,20, 2— 0,054 u 0,27. VYe-
goeug  onwra: dou 1 N KOH, CPh? + =
=7910-6 M, 1=3 MUH, v=D5 M

* Tlocaeayioniue Hecaej0BaHUsl, NPOBeJeHHLIe HAMH, NOKa3ajaH, YyTo B (ojee LIHPOKOM
uuTepBase 3HaueHnii W rpaduku Ha puc. 2 u 3 U306payal0OTCsd KPUBHIMM JIMHHAMH, UTO
yKa3biBAeT Ha 3aBHCHMOCTb TIOKa3aTeslefl # M m KakK OFf paldyca PTYTHOH KallJH, TaK H oT
CKODOCTH H3MEHEHHs NOTeHIHaja (MPHMeY. NPH KOPpPeRType).
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BAETCSL M, CJIE0BATENbHU, 3YOUbl AOKHDLL CTAHOBUTBCH Yie 13-3a 00.1¢€
OLICTPOro HCTOLIEHHS (YTO W HAOIIORAETCs Ha ONbLITe AJAd IJIEHOUOro 3JeK-
tpona). M3 Taba. 3 BHAHO, UTO TOK 3JCKTPOAM3a NPAMO TNPONOPUHOHAJCH
MOBEPXHOCTH PTYyTHOIT Kaman, T109ToMy NpH 1auHBIX YCJIOBHSIX HYKHO CTpe-
MITBCS BBIGHPATHL ONTUMAABHBLT pasMmep paiuyca pryTdoit kamiu {4].

Tabauna 3
3aBHCHMOCTL TOKA JEKTPOJH3A OT NMOBEPXHOCTH PTYTHOH KAMH.

Ycnoeust onsita: C)!)b+2 =5107° M, 9=5 ma

S ant l 1,28 l 1,70 2,00 ' 9,41 2,66 ' 3,26 3,56

1,-105 a. l 59,9 { 74 ’ 97,5 i 107 l — f 134 136,5

1,8 | 46,4 ’ 43,5 ] 47,6 ! 4,5 | — ‘ 41,2 38,4
|

Tabauna 4

Baussne paguyca pryTHoil kanau Ha ¢opMy 3ySua ¥ NPOUEHT BHIXOAA CBHHLA.
L

Ycnoeua onvita: §ou—0,1 N KNO.; C — 1-107° M Pb* "5 =3 mun, W - 400 M8 MUK

t 2 3 4 ! 5 6 T
rocu {1,100 a la!r-105 qg-10° Ky q/r°-10° 5 M8 % BLIX0MA
0,032 1,59 5,95 1,49 1,42 75 94,5
0,040 1,95 4,81 2,49 1,30 80 93
0,046 2,36 3,10 2,74 1,28 85 93
0,051 2,48 4,86 3,36 1,29 87 91,9

M3ayvanoch Bausiliie BpeMeEHH 3J€KTpPo/Ansa Ha GopMy anojHoro 3youa
PbZ~ Ha pasubix ¢onax (raba. 5). B 0,IVKNO; (pH==35) raybuna 3y6ua
H IVIOWaAb 104 3yOUOM pPOCJAHM NPONOPUHOHAJILHO BpeMEHH, KakK H CJelo-
BaJO 13 TCOpPeTHUECKHX BbIBOJAOB [4], Koraa oOe3paszMepublii fapamerp
b <0,1. llupuna noay3ybua HA 3TOM (OHC 3aBUCHT OT BPEMEHH, YTO TaKKe
C/JeVeT H3 HE3aBHCHMOCTH ee OT KoHuUeHTpamiH. OIHaAKO 3aBHCHMOCTD

a

Tadanua 5

3asucumocTs GOpPMbl aHOAHOro 3ybuwa OT BpeMeHH 3JjekTposausa aas 3,8-10 ““m
pacrropa cBuHua B 0,1 ¥ KNO;-- HNO; (pH - - 5)

1 9 3 4 5 | 6| 7 8 9 10
gotos | Tcd® ) g 10 1,108 — o 3

= wun | 1,-10% a Ky - - f M8 b —-octatT. [/, 108 a2)| X z
alsun | Kyajmun TOK a') <

22,1 I 368 22,1 368 74,0 10,0008 5,2 6,13 807

2 41,6 720 20,8 360 | 74,01 — 5,2 6,0 790

10 176,8 3346 17,7 335 69,6 — 5,2 5,1 670
20 369,0 7240 18,4 362 78,3 - 5,2 5,6 740
10 738,0 14250 18,45 357 78,31 - - 5,2 5,85 770
60 1170 22050 19,5 368 78,3 10,0476 5,2 6,13 807

1y [, — TOK 3JeKTpOJAH3a M0 NOKA3AHWAM TadbBaHoMmeTrpa (amnepbl).
2y [, — TOK 3JEKTPOJH3d, BLIYMCJAECHHBIH H3 NIOHAZW N0 3VGIOM € OCTAHOBKOIL
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I,—1 B 0,1N KOH otkionsierca or JHHelHOH, koraa b eme < 0,1, oano-
BpeMeHHO ¢ pacimupennem 3y6ua (raba. 6, croab. 7, 8). Takoli xapakrep
Tabaunns 6
KoncTantel AHOTHOrO TOKA Aast CBHHILA.
Ycnosug onwita: r =0,40 cm, C = 5.107°°M , W =400 msjmun

$OH <, wun |1, 108, alq 105 xya | [./q Ka Ljx | % we.
a.cM[MOJb
1 23,2 498 0,046 119 93,2 78,3
5 13 9360 0,048 123 92,6 | 101
0.1 N KOH 10 201 4980 0,040 108 | 20,1 | 113
20 350 8680 0,040 103 17,5 | 136
40 626 15700 0,040 103 15,6 | 139
60 793 17110 0,046 119 13,2 | 139
2 41,6 720 0,058 149
5 89,2 1575 0,057 147
) 10 176,8 3346 0,058 150
?1;11112(51;"03 20 369 7240 0,051 132
40 738 14250 0,052 134
60 1170 22050 0,053 137

3aBHCHMOCTE)1 BBICOTBHI W LUHPHHDBE NOJAY3y6Glla 0T BpeMenu Ha (QOoHe HIEJI0UI
MOXKHO 00BSICHHTL 06pa3oBaHHEM HepPacTBOPHMOI IJEHKM Ha TNOBEePXHOCTH
K4Ii, 3aTpygHsiomen aupoyv-
3110 MeTaJJla 13 aMaJbraMbl,
MeToa noacuera naowaan —_ a0
noj 3yOUOM ¢ OCTAHOBKOI I10- !
3BOJISICT JIETKO BBIYMCIATh KOH-
CTaHTBl TOKa 3JAeKTPoaH3a H
anogxoro 3ybua, uTo 06HbIYID
3aTPYAHUTENbHO  clAeaath A1 ’g’»]___ -

MaJibIX KOHLEHTpalHil HOHOB B 0zé 2 4
pacrBope, 3aMepsast TOKH 3JCK-
TPOJAH3a 110 rajbBanoMerpy. B
7aba. 5 v 6 npeacraBiaeHbl pac-
CYUHTAHHbIe KOHCTAHTHI Ha (bOII(‘,
0,I¥N KOH u 0,IN VO, 3na- .

! K 0, KNO,. 3na Puc. 4. [Ipofinofl 3y6enx cBuHHuUA
Hlle KOHCTAHTHI aHOJAHOTO TOKA (Cpb2 - =110+ M) na qoue 0,1 N
BAKHO JJ8 paCUYCTHOrO MeToad KOH (1); 2— 10 e, cHATO ¢ oC-
aMaJabravnon noJasporpagun, TAHOBKOIl H3MeHEIrHs  ToTeHiHaja
TaK KaK 3Ta KOHCTaHTa 3aBlCHT nocae MOJYHEeHHA NCPBOTO - 3yuid

) i ) (0OCTaHOBKA NOKazaHa  CTPENiKOIT);
TOJILKO OT hOS(p(DHLLHeHTd ,I‘I{Cb- 3 — TO Ke, CHATO C OCTAHUCBKUH H3-
by aToOMOB  MeTaJ.aa R MeHEHHST TNOTEeHUMajJa Ha  BTODOM
aMaJgbraMe creneHu HeolGparTi- aybue. YcaoBus  onpitar T =
'MOCTH 3JEKTPOAHOTO mpollecca i — 10w, 7= 004 cu, 05w,

, , YYBCTBUTEALHOCTH  TaJbBAHOMETDA
CKOpPOCTH H3MCHEHHs IMOTcHIHa- i 1/100
Jda.

[IpoBeaeunbie HamMu pacueThl NpPOHEHTA BbIXOAA MeTadjJa H3 PTYT-
HOH KamaW BO BpeMA 4aHOIHOrO UMKJa [I0Ka3ajH, uYTo BO BCeX H3V-
yeHHplx cavuasax (W=20—400 msg/uun; r=-0,028--0,054 cu; 1=1—060 mun,
C=6-10 5—6-10-* M) BbIXOA CBHHIA OKa3aJCs NPaKTHUECKH paB-
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ubiM 1009% (cm. taba. 1 u 4). IMoayuenunsie B [9] Aannble 0 50- # MeHee npo-
UEHTHOM BBIXOJAE MeTa/ldla NPHMepHO B TeX XKe YCJAOBHAX CaMH aBTOpB
TOABEPraloT COMHEHHIO, TaK KaK pacueT BHI/ICJAEHHOTO BO BPEMs 3JEKTpPO-
JH3a MeTaJijia BeJICS MO TOKY 3JeKTPoJiu3a, B KOTOPHIH BKJIKOYAIOTCS He-
KOHTPOJMpPYCMble TOKH BOCCTAHOBJEHHS KHCJODPOAA M MOHOB BOLOPOAA,
BCerfa MPUCYTCTBYIOUIHX B pacTBope. Mbl MCKJ/IOUHJAH BAHAHHE 3THX He-
KOHTPOJHPYEMBIX (AKTOPOB TMOACYETOM BbIAEJICHHOIO 3JIEKTPOJH3OM Me-
Tajaa no nJoulajv noj aHoAHBIM 3YOLOM C OCTAHOBKOH.

Briro1bI

1. Msvueno Bausiive Ha rayOuHy W dopmy aHofHOro 3y6ua cBUHIA
pasauuHbix (paKTOPOB: KOHHEHTPAlLHH HOHOB CBHMHUA B PacTBOpE, BpEeMEHH
37EKTPOAN3a, pajHyca PTYTHOH KanjH, CKOPOCTH H3MEHEHHs IOTeHIHaJa,
IPUPOLBI U KOHILCHTpaluu (GoHa.

2. Tlokaszano, 4To rAyGHHaA aHoANOTO 3yOua M IJI0WLAJAb HOJL 3yO6HOM
(KOJIMYeCTBO aHOJHO PACTBOPEHHOTO Meranja) MeHSITC npomnopuLo-
HaJbHO BPEMEHH 3JCKTPO.1113a H KOHUEHTPAlHH 1IOHOB CBHHIA, 4 UIWPHIA
noJay3yvoua He MeHsieTcs. ,

3. Tlokaszano, yro taybuna aHoJHOTO 3y0Ua B 3aBHCHMOCTH OF CKOPO-
CTH H3MeHellHsl TMoTeulllaja . AaeTesl sMIHpHYecknm Beipaeniiem [==KW",
rie 0,5< n< 1. Iloxazateab cTelMeHH 71 3aBHUCHT OT pajuyca pPTYTHOM
Kamau; ¢ pocToM pdaAHyca MnokKaszaTedab A yMenbwaetces ot 0,83 po 0,67
B H3YUCHHOM MHTepBaJe paauycoB pryTHod kamiu (ot 0,028 10 0,051 cn)
B COOTBETCTBHH C TPeOOBAHUAMH TEOPHH.

4. Tloxazano, uTo ¢ yBeaHyeHlleM CKOPOCTM H3MeHCHIs TIOTeHLATd
or 20 no 400 me/mun wipuna noayszybla YBeJHYHUBAGTCH, TpPHYEM 3Ta
3aBHCHMOCTb  MOXKCT OBITb  BbIpdkeHd 3IMIHPHYCCKHUM  YpaBHEHHeM:
0= KW™ | re noxkaszaredb CTeNelH m ¢ PpOCTOM pajuyca pTYTHOI karan
yBeauunsactest ot 0,20 10 0,27 B M3ydenHoOM HuTepBajge pajguyCoB.

3. YcTanoBJAEHO, YTo WPOUEHT BBIXOJAa CBHHIA BO BPeMsi  allOANOTO
PacTBOPEHIsl BO BCCX H3YUCHHBIX cayuaax 030Kk K 1009,

6. [lexkasano, uro ¢ yBeJHUCHMEM  KONIEHTPAlLMH cBHHUA Ha doHe
KOH na nojaporpaMye TOsIBASIOTCS JABOHHBIe 3yOunl. IToayuen psia onbit-
HBIX JalHbIX, NOATBEPKAAIOWHNX Npeillonoxede of oOpasoBaHHH TPYa-
HOPACTBOPUMON IMICHKH KakK NpHYHHC BO3HHKHOBEHUS ABOMHBIX 3yOUOB.
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