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IRZARCCH TBeIMUYCHHE TENNOOOMeHa CTaCHIM3MPOBAHRAOrO yvyacTKa HA
{2 %, 8 TMEDABIMYECKHX CONpoTHBIeHRH HA 9 %.

[Ip yBeIMYEHUM KOIMUYECTBA KOPOHWQYRUHMX 3JIEKTDOZOB MOCTO—
AHAOM ZNMHH HA CTACKMIM3MPOBAEHOM YYacTKe OT OZHOI'C A0 Tpex,
LORCOALAEHT TeNNOoOTAaYM BospacTad or I8 % Zuda CZHOTC SJEKTpO-
7a % AC S8 % nma Tpex SJAEKTPOAOB; I'MADPABIMYECKHES CONDOTHBIC-
Zuy cooTBercTBeHHO Bo3pacranu or I0 % mo 40 %.

C yBenrueHMeM ANMHH DJINESKTPOROB HMHTEECHIMOUpyDIee ZeicTBHe
57K TPAYECKOr0 NOJS Ha TENAOOGMEH M IHZAPABANYECHHAE CONDOTHB-
AeANs TAKEE BO3DPACTAET. '

PegyaeTaTH ONHWTOB ITOKA3HBAWT, YTO yBEeIWYEHUE nosepxnocmn
" ODOHUDPOBAHNA CHOCOGCTBYeT Godpme# MHTEHCHOUKAIMN Te1II1006-
$E78 .

Agrercudnmupyvmee fefic TBME 3JEKTPHUYECKOIO NOMA HalJimzAa-
2TeH B ST peReNeHHOM MHTepBAle HANPAXEeHWA. HuEHME npezenr Han-
LUYEHWS ., N0J2BAEMOT0 HA 2JEKTPOAH, XAapaKTepu3yeTcs NOABIEHUEM
XODOHWDNBAENA. BepXHuM NpelelioM ABAAECTCH NEPexoz KOPOHHOI'O
pa3pAZa 5 pofoit, HaOpHAXEHWE IIpM 3TOM NazaeT.

JUATHBAA ManHif pacxol 3NEKTpPOIHEpIEH, IO0ZaBaeMoil Ha a3ne-
Nehond, YKASaHHHHE CNOCO0 MHTEeHCHIMKAUMM TENIO00OMEeHa MOXET
OHT: Np#MSHEH B HEKOTODHX XapaKTepPHHX Iponeccax.

ASYYEHIE MEXAH/SMA W KUHETVKYM OPOLECCOB PA3PAZLA-
VIOHNSAIMA MHUIBAKA HA TBEPANX SJEKTPOJAX

H.A.Beitn, A.A.Hanume, A.T. Cmpoudepr

Jexupp padomu ABIANOCH ONpeZelleRue KHHETHYCCKMX IapaMer-
POE 7i7:IRACOB Pa3pAZA (L, Ks, ) u nonusamur (B , Ko ) Mums-
a2 ¥ ORCLHCKYCHON cpeZe Ha TBEPANX 3IEKTpOjax, OIpejeieHue
CONYRPE HOMDYRKCOB, NPEo0NaZaRNEX B DACTBODPE M HENOCpeACTBEH-
A0 DA2DiEAPKAXCH HA BIEKTPOXe. [JA PAacueTa MCHOAE30BAHH COOT—
AOFerZf, BHTEKApmUe M3 ypaBHeHMI ZAA NOTEHNWANOB KATOZHOIO
/ T / u aHozmoro / 2 / MMKOB B KOMIIeKcoolpasywmeit cpeze.

B KauecTBe MHIMKATODHHX MCHONB30B&EH rpaduToBif, maarn-
YO0BHYt B 30/0TO# BIEKTDPOAH. DJNEKTPOZ CPABHEHAS —~ HAC, Ka.d.

KoaddunmenTH nepeHoca mpouecca paspAZa (oL ) MHEEAKA ON-
pefenal# 110 38BMCHMOCTH MOTEHNUANOB KATOAHHX IMKOB ( Yo« ) oT
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CHODOCTE H3MCHeH#s norTeBmMana (W ) E mo paaEsas: nTeHONS-
I0B KATONEHX NUKOB M mONymmko® (e, xp ) / 1,3

_23RT 98y W _ 0.0%¢ ,
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KosppuumerT: nepeEoca nponecca MOHM3ANEE { J - MHENBREA Onpe-
ZeJANE N0 3aBECEMOCTH NOTEHLMANOB AHOZHHX HME:E 7+ a2 27
CEOPOCTH W3MCHEHHS MOTEHNMANA ¥ N0 DE&3HOCTH NOTEHLBSACE TOYE:
nepeTrta aHOZHOK nOIApH3auuMOHEOH KpuMBOF {4 ¥ ~ ) [2iee
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SEQYeHMF KO3DPuIEeHTOB £ M JQ , ONMDEASAECHHENE DARNHUHHME METC~
JaME. YZOBIETBOPUTENBEO COBNAAapT. [OK838HG, (il KRACTHYECKHE
napaMerpH 3MeKTPOpac TBODeHMA MHERAKA 38BHCAT Y w4TZPHANS BICKT~
POAS * O™ IDHPOXH 3NEMEHTO¥, COBMECTHO DESPARSRMKIL’

MHEBSKC: | TaSa. I).

Taonpns

! 1 K

31eETpOA ALLE Pt,irpaéﬁw TpaduT B NPUCYTCTBHEY 3NEMEHTOB

ki

Cu | Al Cd i P4 PL| Pd

Br o {0,609 10,9 (0,9 |0,7 [0,6 | 0,6 | 0,9

C HCNOAB30BAHMEM KDHTEpUEB, NpeANOXeHHux Bpafmuzok / 4 /, mno-
K838HO, UTO NPONECC 3JNEKTPOOKHUCIEHES MHHMBREA HEOOpaTuM.

Upcno BAeXTPOHOB, YYAaCTByDEEX B NPONECCE MOHW3ZUME WMHNBAKE,
onpejiefieHO MeTOXOM "craHZaprTHOR naomazu" / 5 / B BapHaHTe,
npeANOXeRHOM B padoTe / 6 /. B KauecTBe "CTAHAAPTHHX" SNEMEHTOB |
HaME ECnoxssoBaBd B¢ u Cu . U3 cpaBBeHnda naomaze¥ noA aEoz-
HuME nmuxawm# AS , B{ u Cu« Ha 30J0T0M 9HEETDPOAE pacCYMTaHA
BeJWYMHA /. ANA npouecca OKMCIeHWAs AS , paBHas TpeM.

C meapd onpeAeNeHEs COCTaBa KOMIIERCOB, IpeofnazapEux B
CONAHOKHCIOM D8CTBOpPE B HENOCPEACTBOEHO YYaCTBYDPHMX B 3N6KT-
POZHNX NpPONEcCax, M3yYeHH 3aBUCMMOCTH DaBHOBECEOTO HOTEHIEAa-
na ( ¥Yp ), norennuanod aEOREHX ( ¥r o ) ® EaroAENX ( Yrx )
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NUKOB OT Zorapudma KOHOEHTDalMM MOHOB BOZOPOZA ¥ Xjopa. Bin-
AHMe pH pacTBOpa M3yyeHo B mHTepsane pH = 7 + (-0,9) Ha 3070~
TOM ¥ NASTUMHOBOM 3JEKTPOZAX IpM KOHUCHTPALMU MOHOB MHIBAKA
I 10“3 I-1OH/I. Lnf MOAZepEAHNA MOCTOAKHOH! MOHHON cminm J = 4
ONHTH NIPOBOZMINCH B pacTrsope xM HCI + (4 - x)MRBCI. ToreH-
IMOMET DHUSCKME M3MepeHUs HDPOBEZEHH C MOMOMBW BHCOKOOMHOI'O
pH~MeTpa B repmerTwuHo® fAuUelike B cpeZie aproHa BBUAY 2KCIe-
PUMEHTANBHO YCTAHOBAEHHOI'O (QaKTa OKMCHCHUA MHNBAKA B DABHOBEC—
HAHX YCIOBMAX K Iepexoza ero B pacIBOD ¢ NOBEPXHOCTH 3NEKTPOAA.

Hanuuue Ha rpaduxe 3aBHCLMOCTH ¢p-pH HECKOIBKUX yvacT-
KOB C pa3IuMUHHM TaHTEHCOM yI'JIa HaKJOHA YKA3WB3eT Ha TO, YTO
COCTaB KOMIJNEKCOB MLNEAKA MEHAETCA B U3YUEHHOM MHTepBane DH.

BIUAIRKE WMOHOB XJNOopa m3yueHo npu pH = 55 25 = 0,6. [locTo=-
fIHHas MOHHasA cuia (coorBeTcTBEHHO 107, IO"é # 4) noxpmepruBa~
1achk ¢ moMowEw HCIO,. ’

Ha OCHOBEe aHajM3a 3KCIepUMEeHTallbHWX 34BUCHMOCTE]t Onmpeze-
JISHH IODAZKY peaxuMit BOCCTAHOBNEHUA ( 92), noHU3ammy ( 71)
MHIBAKS 110 BOZOPOZA~ M XJIODUZ~MOHEM M UMCJIO JIUTaHZOB (p), BXO-
JSLMX B COCTAB KOMIJNEKCa, HpeolNazalmero B pPacTBope

_BrFf [ 3%ra
9/‘23/?7‘ aegc,,

~(P-9.)= (3?;;)5?3/2; ’ —P= 3%?9)

Peaynbmamu NpeZCTaBJACHN B TalJ] 2.

Tadonuua 2
PH=3+0 pH =0+ -0
UuCcIo JMUTaHAoB

CI- OH- CI- QH-
p - 3 3 -
- I - -

91 |
92 - 2 - 2
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lpoBezeHHNe MCCIEAOBAEMA HO3BOAADT NMPEANORATH CAeXyDEUA
‘'MeX8HH3M NMpPONECCOB pA3PAZa ¥ MOHH3AIMM MEWBSKS B CONFHOM KuC-
n07Te.
B o6nacru pH = 3 + O:
paBHOBe@me B pacTBope: /hAS( -“——*J‘ZS/OH); *OH 5
nponecc paspAZal RASOH) +3E — As®+I0H ";
nponece woHmsamum: A+ OH ™ —— ASWOH)** +32
locne HexoTOpPHX npeo6pasoBaruit
DAS® +Q0H ™ =2AS(OK)?" +6¢&
ORs® +I0H ™+ Ha0 =2As(OH)*" +Ho0 + 6
DA +I20H™+ Ho0=HS, 0, +4H* +6¢
NOAyYaeM YPaBEEHHE
QAS + 30 =AS:04 +BH ™

Anf KOTOPOro npHBOZATCA / 7 / 3HAaYEeHME CTAHZAPTHOr'O NOTEHUMAN&
Y= + 0,234 B (8.8.3.) ® %= ¥Y°~ 4 pH. DrcnepuMenTamBHO
HaMM noJyueHa ananoruqﬂaﬂ saBuCEMOCTS ¥p ot pH pacTmopa:
;%%- -0,05. onuma = + 0,309 B ( B nepecuere Ha H.B.3.).
MOXHO NpeANONarars,uTO yCTAHeBIABACTCS paBHOBecHe AS JAS,0 %
HoATBepXZGEMEM DTOMY CAYXHT TOT (aKT, UT0 Yo npaKTHUECKH
He 38BHCUT OT KOHIEGHETDPAOME MOKOB MHEBAKA B PacTBOpe B 3TOR 06~
nacT pH.
Ing o6nacte pH = 0 ¢+ - 0,9 mpeanaraercs cueZynmul MeXaHU3M:
PaBHOBECHE B PACTBOpE: ﬂSCKJ == flg%* 4+ 3C¢
IpOLecC pa3pAZal ﬂs(OHE +32 —As° +20H
nponecc wommsammu: A’ + 3 —= AS°,
OTHOCHTEABHO MEXAHE3MA8 NPOLECCOB Pa3pAZa ¥ MOHU3ALME MHRBAKA
B ob6nacTd pH = 7 + 3 oAHO3HAUHHK BHBOZ CZeNaTh 3ATPYAHHTENBHO.
JKCnepUMeHTaNnbRHe ASHHHE YKas3WBap? HA HE3AaBHCHMOCTE: DABHOBEC—
HOTO NOTeHIMAaNs, NOTEHLUMANOB KATOXHHX M AHOAHHX NMAKOB KAK OF
KOHUeHTpanun uoHoB HY, max ¥ oT womuemTpaumem wuomos CI™,
BnonEe BO3MOXHO, YTO B 3TOH odnacmn cymecmayem COBEPHEHHO JIpy-
roe paBEOBeCHe, TAK Kak ¥, na’ nn npe mepexoae OT 270k
o6nact¥ pH K o0xnactu pH = g + 0 weBADTCH CKAYK006pAa3HO.
Ha ocHOBaHMM NOAyYeHHHX AAHHHX ONEHEHH BeNMUYMHH KOHCTAHT CKO-
poctn paspafia ( Kg, ) ® wommsaumu ( Ky ) wumpara npe pH = 2
H3 3070TOM 37NEeKTpOZe.

Z;/@e =414+ & C(Dd W)(P=92)69¢, +§f—3’%§'/ Yo~ 7%);
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- AW BrF e .
&K= 4 5., FRT '2,3RT(Vn,a “/)*% b9 ;
K, =110 " cttfeen 5 Kg, = 71078 Cttfeoy.

PacCuMTaHHHE 3HAYGHHA KOHCTAHT yKasHBENT Ha HeOOpPaTMMOCTH IIpo-
eCCOE pas3pAfia~MOHM3AIMM MHEBAKA B MCCAEAYEMHX YCIOBHAX.
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CTIAKUBAHUE PE3YIBTATOB SKCTIEPUMEHTA HA OCHOBE
MCTIONB30BAHMA HEIA PAMET PMUECKOTO
[OZKOZA
A.Ul.PyGa

B sazavax MCCNENOBaHEA XMMUEO=TEXHOIOTHUYECKHX OGBEKTOB
HEOThEMAeMO#t YaCTEl ABIAAETCA CIrAAXMBaHHE DE3YABTATOB DKCIE PH~
MEeHTa, T.e. NMOCTDOECENE DEIPECCHOHHHX 3aBHCHMOCTell MEeEXNy mepe-~
MeHHHME. [AA 9THX LHEeZe} OOHUHO MCHONB3IYKT MEeTON HAUMeHbLIUX
KBazparos (MHK). Ozmako. OH mMeer paZ CymeCTBEeHHHX OTpaHrye-
B#it, CyXapmEX OCAACTH €I'0 NpUMEHCHMS:.

B naHHO} padoTe HpexmoxeH oCHMIt MOAXOZ K CTIAKMBAHUD pe-
Syn5TaTOB DKCHepAMeHTa. OH Colee yHuBepcameH, ueM MHK, u npn-
BOZUT K CPABHMTEALHO NPOCTHM BHYMCHUTENBHHM ANTODHTMAM.

I. [locTaHOBKa 3a7aui,

CurTaem, uYTO MMEETCA CHCTEMa CIyYaiHHX nepeneHHHxEZanvzi,
CBAI3GHAHX MEXLYy C000# HeuMaBeCTHOH CTAaTHUCCKO#t 3aBHCHMOCTED.
HeoxozuMo Ha OCHOBe 2KCIIEDHMEHTASABENX AAaHHHX
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