caelyeT, UTO OCaXKJeHHe ¥Kesje3a, PeHHs M CIJaBa 2KeJje30 — peHuil Hab.io-
JaeTcsi B YCJIOBHAX BBICOKOH INOJSIpH3alLNM KaToAa. Paspsii HOHOB »Kese3a
B CHVIaB MPOXORHT NpH 6oJee IOJOKHTENbHBIX MOTEHIHANAX, YeM B clyyae
paspsila Ha COOCTBEHHYIO NOBEPXHOCTb, a pa3psii HOHOB peHHsI — Npu 6o-
Jlee OTpHLATebHBIX. [IepBBIli yUacTOK MOJsIpU3aLHOHHON KPHBO# ompenes-
eTcsi pa3psiAoM HOHOB BOAOpOJa B peXHMe MNpefenbHOro AHD(y3HOHHO-
ro TokKa.

Pentrenorpaguyeckue HcCJIef0BaHHS OCAajAKOB CIJIaBa KeJ€30 — peHHit
nmoxkasaJ/ii, Y10 B 006JIaCTH COCTaBOB, cojepxKaliux cBeiie 20 aT. % peHus,
ocaiku umerotr amop¢Hoe crpoenue. Ocanku, conepxaine Menee 10 at. %
pPEeHHS HMeJH CTPYKTYpPY a-(da3Hl xKeJe3a.

Takum o6pasoM, B pe3y/bTaTe HCC/IEJOBAHHI YCJIOBHH 3JEKTPOIH3A
HaiiJledbl ONTHMAaJibHble 3HaueHHs1 Temmnepatypbl, pH pactBopa, miorHocTH
TOKa W KOHIIEHTpPalMH IeppeHaTa KaJjHs, CepHOKHCJOTo XKeJje3a H CepHO-
KHCJIOTO aMMOHHS /I NOJNy4eHHsT aMOP(HOro CIIaBa XKejie30 — pPeHHil.
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SJIEKTPOXUMHUYECKOE BOCCTAHOBJIEHHE HEKOTOPbIX
FTETEPWJICYKUMHUMHUIAOB B ITUHMETHJI®OPMAMUJE

B. A. lllanosanos, B. U. KaGaunwii, B. A. Bacuna, B. II. Uepnuix

[Tonsporpaduyeckne HCCAeJOBaHHS MeXaHH3Ma 3JEKTPOXHMHYECKOTo BOC-
CTAHOBJIEHUS] TPOHU3BOAHBIX D-ankui-2-(1,3,4-THaxna30/uI) -CyKIIHHAMUHO-
BOH KHCJIOTHI IIOKa3aJjH, 4TO 3TH COEIHHEHHs CHOCOOHBI HeoOpaTHMO MNpH-
COelHHSTb JBA 3JeKTPOHa ¢ pa3puiBoM cBsidu C—S rerepounkiaa [1]. dror
BHIBOA Obll TOATBEpPXKJeH pe3y/bTaTaMH HoJsporpadHpoBaHHs JAHMETHJI-
dbopMaMHIHBIX PacTBOPOB MOJENbHBIX BeIleCTB, a TaKXe NaHHBIMH Mpena-
PATHBHOIO 3JIEKTPO/H3a IIPH KOHTPOJHpyeMOM TNoTeHUuase. Kap6oHuiab-
HBle TPYNNBI B MOJEKYJaX 3THX COeJIHHEHHH He CBA3aHBI HENOCPEJCTBEHHO
HYM C pEaKUHOHHbIM LIEHTPOM, HH MeXAy co060ofl H He OKa3blBalOT 3aMETHOrO
BJIMSIHHSI HAa KaTOJHOE BOCCTAHOBJIEHHE [eNoJIpu3aTopa, NpPOSIBJSS 3JeKT-
POXHMHYECKYIO HHEPTHOCTb B AOCTYNHON 06J1acTH IOTEHIHAJIOB.

B nauno#t pabore B KauecTBe 00beKTa HCCIENOBAHUS HaMH ObliU B3f-
Tl Tnpou3BofHble N-2-(5-ankui-1,3,4-TMagna30au)-CyKIHHHMH/IOB, SIBJS-
joldecss aHajJoraMu TIPOM3BOAHBIX 5-anakuji-2-(1,3,4-THaguasodu)-CyKIHH-
aMHUHOBOH KHCJOTH [l] ¢ TOYKM 3peHHS 3JIEKTPOHHOTO B3aHMOBJIHAHHS
CTPYKTYPHBIX (PparMeHTOB M OT/IHYAIOLIHECS OT HHUX TEM, UTO HeCONpsiKeH-
Hble KapOOHH/bHBIE TPYNNbl BXOAAT B IeT€POLHKJIHYECKYIO CHCTEMY.
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B cBsi3u ¢ 3THM HHTepecHO OBLIO BBISICHHTH BJIHSIHHE TeTEPOLHMKIA B
60KOBOH LenH NpoH3BOAHHIX 1,3,4-THafHas3osa, ¢ OZHOH CTOPOHBI, Ha HX
3JIEKTPOXMMHUECKOEe BOCCTAHOBJIEHHE, a C [pYroil,— Ha XapakTep CBS3H
MeX1y 3HAaueHHSMH MOTEHIHAJOB IOJYBOJH U CaxapOCHHIKAIOUled aKTHB-
HOCTBIO B PSILy H3yYeHHHIX COeAHHeHHUH.

CcHoBHble NoJgporpadiuuecKHe XapaKTEPHCTHKH NMpou3BoaHbIX N-2-5-(aakua-1, 3, 4-tuaguaso-

N——N g

!
JANN)-CYKUHHHMHAOB H HX CAXapPOCHHKAIOWAA AKTHBHOCTb A“‘"‘k /I‘;N
5

0

CHH2KeHHe caxapa B KpOBH (Y%) NOA BJH-
AHHEM HJCJIeJlyeMbIX COeQHHEHHH yepe3

—E 9 R A. _2/3‘ onpenesIeHHbie HHTepBaJibl BpeMeHH, 4
col::::gﬂua ALK B (o-ri{/. H. Kd_N;I;Q " 1
k- 3.) o m—ene 2 4 6 8 10
1 H 2,08 1,91 0 0 20 30 23
2 CH,4 2,14 1,92 0 7 1 16 13
3 C,Hs 2,16 1,91 7 10 17 13 10
4 1-C4H; 2,18 1,93 0 0 5 0 9
5 #-C4Hy 2,14 1,81 3 5 0 0 0
6* —_ Ja—

0

* dopmyna CoeMHCHUE N

0

[Monsiporpaduueckue H3MepeHHsi NPOBOAMJIM Ha moasiporpade LP-7 ¢
PTYTHBIM KaNalolIMM 3JeKTPOJOM, XaPaKTEePHCTHKH KOTOPOTO INpH MNOTEH-
uuane —2,50 B cocraBasnn: m?3g6=273 wmr?3.c-12, [QumernacdopMaMuz
OuxLIaNM 1o u3BecTHOW MeronuKe [2]. Konuentpauus ¢oHa (TeTpasTuiaM-
MOHME MOIMCTHI#) cocTaBasna 5-10~2 M, a jemo.aspusatopa — 103 M.
Kucsopon u3 pacTBOpoB yAajsiii TOKOM BOLOPOAA, NMOJYYEHHOrO 3JeKTPO-
aurndeckd. IlpousBoguble  5-ankua-2-(1,3,4-THaguasciaus) -CyKIHHAMHIA
CHHTE3HPOBAHbl COIVIACHO JIMTEPATyPHBIM AaHHbiM [3]. AHasoruuHo G6bLIO
NOJIyYeHO MojesbHOe coefuHeHHe VI. UHCTOTY CHHTe3HPOBaHHBIX BelleCTB
NOATBEPIKAaJH JaHHBIMH 3JeMeHTHoro aHanuza u MK-cmexrpos. Caxapo-
CHMXKAIOILYI0 aKTHBHOCTb ONpelefsiii Mo ONMHCAHHOH MeToAuke [4].

B Boi6panubix ycaoBusax N-2-(5-ankui-1,3,4-THannasonn)-CyKIHHHMH-
bl 00pa3yloT Ha NOJsiporpaMMax HO OfHOH HeCHMMETDHYHOH BosHe. [lad
HarJdsaIHOCTH B TabJHlle NpUBeJEHbl OCHOBHBIE MoOJsiporpaduueckue Xapak-
TepHCTHKH N-2-(5-ankun-1,3,4-THaina30Ju1) -CYKIHHUMHUA0B. AHAJIH3UPYS
npeicTaB/JIeHHBle [aHHblE, cJefyeT OoOpaTHTh BHHMaHHe Ha 3HayeHHe KOHC-
TaHT Tpele]bHBIX TOKOB (Kg). DTH BeJHYHHBI, PAaCCUHTAHHbIE C YYETOM
KOHLEHTPAIHH JeNOoasipH3aTOpa, OKA3bIBAIOTCS 3aHUKEHHBIMH 110 CPaBHEHHIO
CO 3HayeHHSIMH Ky, XapakTepHbIMH JJIs1 MPOH3BOAHBIX 5-anakun-2-(1,3,4-tua-
JHA30JI1J1) -CYKIIHHAMHHOBBIX KHCJIOT. BMecTe ¢ TeMm, npenapaTHBHBIH 3J€KT-
poau3 pacrBopa N-2-(1,3,4-THafna30/KT)-CYKIHHIMHAA IIpH NOTeHILuaJjle
IJIOIaAKH NpeJesbHOTO0 TOKAa 3TOTO COEAHHEHHs] B NPHCYTCTBHHU 2-METHJI-
1,4-HadpToxHHOHA, KaK M B [l], IPHBOAMT K NOCHHEHHIO PacTBOpa, YTO
cBHIETENbCTBYeT 00 06pa3oBaHHM B HeM NPOAYKTOB, HMEWOUIHX B CBOEM
COCTaBe THOJbHYIO rpymnupoBky [5]. MoaenbHoe coenuunenue VI, kak crme-
L[HaJbHO CMHTE3HPOBaHHOE, B KOTOpOM 1,3,4-THaZHa30/bHBIH LUK 3aMEeHEH
Ha- 6eH30JbHOE KOJNbLO, He NMPOSBJISET B YKA3aHHBIX YC/JIOBHSX 3JEKTPOXH-
MHYECKONl aKTHBHOCTH M He BOCCTaHaB/IMBAeTCS Ha KAaTOAE B JHOCTYNHOM
0671aCTH NOTEHLHAJIOB.
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Takum o6pasom, NMpHBEAEHHBIE 3KCNEePHMEHTa/bHble (aKThl MOATBEpPHK-
Jal0T yyacTHe B IpolLecce BOCCTAHOBJIEHHS Ha 3JeKTPoJe THaAHa30JIbHOH
CTPYKTYPHI ¢ pa3pbiBoM cBs3u C—S.

Jnsi o6bsicHeHHs pasJHuHi B MOPGOJOrHMH NOJAPOrpaMM, a Takxke
sHayeHuil Ky CYKUMHAMHIOB H CYKIHMHMMHIOB THAaJHa30JbHOTO psija HaMH
6Ll HCCeNOBaHBl moJsiporpauueckde XapakrepucTHkn N-2-(1,3,4-tua-
IHA30/IMJ1)-CYKUHHAMAAA (cM. Ta6/uuy, coeinHende ) I@pu pasIHUIHBIX
KOHLEHTPaLHAX IeNoaspHu3aTopa. ’

Ha puc. | mpuBefieHa 3aBHCHMOCTb NOTEHIHAJla MNMOJYBOJHHE COEMHE-
Hus 1 oT JorapudMa KOHIEHTpPalUHH Jenosspu3aTopa. Xopoulo BHIHA TeH-
JeHuus cMenienusi Ey/, B 6ojiee oTpHIlaTeNbHYI0 067acTh noTeHnHanoB. [lpu

Af/ly—:jﬁ
=€, .8 It
22012 4z
o1 . _*—*__—*—
._’*/* ”~
. _*——;‘* , , | . 1 1 1 1
2 T
25 az a9 i
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Puc. 1. 3asucumocts E;/» (OTHOCHTeJBHO I. K. 3.) BoccTaHoBJeHHst N-2-(1,3,4-TMaguaso-

JIM) -CYKIHHEMUA OT JorapH(Ma ero KOHUEHTPAaLu¥ (B MMOJb).

Puc. 2. 3aBHCcHMOCTb HakJ/IOHa BOJIHL BOCCTaHOBJeHHS N-2(1,3,4-THa/11a30/H1)-CYKIHHHMH-
Ja OT ero KOULEHTPaIHH. -

3TOM HMeeT MeCTO TOPMOXeHHe 3JeKTPOJHOro Ipolecca, Kak H B cjayyae
aacopOLuH NPOAYKTa 3JeKTpoxuMHuuyeckoil peakuuu [6]. CiencrBuem Ta-
KOr0 TODMOXKEHHSl SIBJISIeTCS H3MeHEHHe HAaKJ/JOHA BOJIHBI IIPH YBEJIHYEHHH
KOHLIEHTP allHH BOCCTAaHaBJIHBAIOIIEroCs BelllecTBa. 3aBHCHMOCTH

AE/A 1g i_l:f-c s N-2-(1,3,4-tuaguasonun)-cykunHuMuga (puc. 2)
np

HOATBepK/JaeT TaKOH BBEIBOJA. JlefCTBHTENBHO, C POCTOM KOHIEHTPALHH CO-
€JHHEeHHS B PAaCTBOpEe HAKJOH €ro BOJIHbBI YBETHUHBAETCS.

Hakonsenne npoaykra 31eKTPOXHMHYECKOIN PeaKIMH Ha 3JeKTPOJe HH-
ruGHUpyeT IPOoIecC BOCCTAHOBJEHHSI HCXOAHOH MOJEKYJBl. DTO MPOSBJSETCS
B CHHXEHHH MpeleJbHLIX TOKOB JAeNoJisipH3aTopa IO CPaBHEHHIO ¢ Teope-
THYeCKH DacCUHTaHHBIMH BeJqHYHHaMHu. [Ipu 3HauuTenbHO# ajmcopbuuuM BOJI-
Ha CTAHOBHTCA ACHMMETPHUYHOH C TeHAeHUHMeH K pas/leseHUIO, YTO CBSI3AHO
¢ MPOTEKaHHEM 3JIeKTPOAHOH peaKINH Ha CBOGOJHOU NMOBEPXHOCTH 3JEKTPO-
Ja M Ha NOBEPXHOCTH, 3alOJHEHHOH CHJIBHO afCOpOUPYIOIIHMCS IPOAYKTOM
peakuud. B 3ToM ciayuae HabaIOfaeTcss TakxkKe H3JIOM Ha MOJyJNOrapupMH-
YeCKOH 3aBHCHMOCTH.

[TonyuyeHHble 3KCNEepHMEHTAaJbHble AaHHBIE MO3BOJSIOT YCTAaHOBHTH Me-
XaHH3M 3JIeKTPOXHMHUECKOro BoccTaHoBJeHus: N-2-(b-ankuia-1,3,4-tnanua-
30JIMJT) -CYKIIMHUMHAOB B anpoToHHOH cpele. OH BKJIOYAeT IBYX3JEKTPOH-
HBIA pas3peiB rerepolukaa no cesisu C—S ¢ nocaenyomei aacop6uueir 06-
pasoBaBllIerocs NPOAYKTa, YeMY CIOCOOCTBYET YBEJHUYEHHE aJKHJIbHOH IIENH
B MATOM IOJIOXKEHHH MOJIEKYJBl AeNMossipH3aTopa.

Hafinennsle nonsporpacduyeckve XapaKTEPHUCTHKH H3YYEHHBIX COEILHHE-
HUH T03BOJIMJIH BBICKA3aThb HEKOTOpHle COOOpaXKEHUS OTHOCHTENbHO CBS3H
Ey/ ¢ ux OuosornueckuM (CaxapoCHHKAIOUIHM) JNeHCTBHEM.

IlpuBenennnie B Tabauue AaHHBIE IO CAXapOCHHKAIOUWIEH AKTHBHOCTH
N-2-(5-ankua-1,3,4-THannasoNun) -CyKUMHUMUAOB CBHAETEJIBCTBYIOT 06 OT-
CYTCTBHH HNpsiMOH B3auMOCBS3H Ej/; COOTBETCTBYIOUIHX COEXHHEHHII ¢ HX
THIIOTJTHKEMHUUYECKOH aKTHBHOCTBIO.

Taro#t ¢akT MOXHO, NO-BHAMMOMY, OOBSICHHTb MeHbIUel CTaGH/IbHO-
cteio 1,3,4-THaANa30JbHOrO KOJblla MO OTHOIIEHHIO K HyKJaeodusnam (60Jb-
ured aKTHBHOCTBIO €ro B peakKIHH 3JeKTPOXHMHUECKOTO BOCCTaHOBJIEHHS)
U CHHXEHHeM HX CaxapoCHHKalollero AefiCTBUS MO CPAaBHEHHIO C COOTBET-
CTBYIOIIHMH CYKLUHHaMHIaMH, Y KoTophlx Ey/; Ha ~0,5B Gosnee orpuua-
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TeJbHH H JUIS KOTOPHIX Oblna ycraHoB/leHa [1] cumbatHocTb Ey/ M THIO-
[THKeMHYEeCKOro JAeHCTBHA. B TakoMm ciyuae ¢ yBeJHUYeHHEM BepOSTHOCTH
BOCCTaHOBHUTe/IbHOH JAecTpykunmu N-2-(5-ankui-1,3,4-THaauasosniuni) -CyKun-
HEMHJOB CJelyeT OXHAAaTb CHH)XEHHs HX THIOIJIHKeMHuecKoro sddekra.
B sTom oTHOwennH Eji/; KaK KPHTePHH 9JeKTPOHOAKIUENTOPHOH CHOCOGHO-
CTH COEIHHEHHH MOXeT paccMaTpUBATbC B KauyecTBe NPeABaPHUTENbHOrO
IoKa3aTeslsi INPH OLEHKe CaxapOCHHXKAWoIIero AEeHCTBHST B JaHHOM psAy
COeAHHEeHHH.

Takum o6pa3oM, HalifleHHble NoJasporpaguuyecKHe XapaKTePUCTHKH
N-2- (5-ankun-1,3,4-Tuaguasodnng) -CYyKUHHUMHAOB [103BOJIHJIH, ¢ ORHOM CTO-
POHBI, YCTAHOBHTb MEXaHH3M HX 3JIEKTPOXMMHUYECKOTO BOCCTAHOBJIEHHS, KO-
TOPHH BKJIOYaeT 2-e-pasphblB rerepoliykiaa no cesdu C—S ¢ axcopbuuet
ob6pasoBaBLIerocss NPOAYKTA, a ¢ JAPYrod — BHICKa3aThb INPEANOJOXKEHHe O
poau crabunpHocTu 1,3,4-THAaHA307BHOTO KOJbLIA B MPOSIBJEHUH THIOIJIH-
KeMHYyeckoro 3sddekrta B YKa3aHHOM pSLYy COEIHHEHHH.
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BJUAHUE NMOBEPXHOCTHO-AKTUBHbBIX BELLECTB
HA OBPA30OBAHHE $OC®HUHA IIPHU TPABJIEHHH CTAJIH

HU. 1. Bnosenko, JI. U. Bakyaenko, JI. A. fixoBaesa, JI. U. Lenenxko,
A. H. Bepecaasckas, B. C. flueHko

IIpu tpaBaenun dochopcomepkallnx yraepoAuCThIX cTaslell o6pasyercs ra-
3006pa3Hblii TOKCHUHBIH NpoayKT — ¢ochun (PH;). Peakuus obpasoBanus
ero nporekaer mno ypasHeHuio: 2Fe;P+3H,SO4—~3Fe;(SO,)3+2PH;+6H,
[1]. Pocdop B cransix MOKeT HAXOLHUTbCS HE TOJIbKO B BHAe (Pochuios,
HO' M B COCTOSIHHH TBepjaoro pactsopa [2]. BoccranaBsnnBawooliHiicsi IpH
KOPPO3HOHHOM Hpoliecce aTOMapHBIH BOAOPOJ IpPH HH3KHX TeMmMeparypax
MOKET BCTyNmaThb Bo B3aumogefictBHe ¢ docdopom: P43H—PH; [3]. Bos-
MOXKHO, B NIpollecce TPaBJeHHS NPH BbileJeHHH GOJIBLIOr0 KOJHYECTBA BOJO-
pola M HarpeBe INOBEPXHOCTH MMeeT MecTo o6pasoBaHue ¢ochuHa Mo He-
CKOJIbKHM MeXaHu3MaM oJHoBpeMeHHO. [IpenenbHo aomycTHMasi KOHLEHTpa-
uust pocpuHa B aTMocdepe TpaBHIABHBIX LexoB cocrasiser 0,1 mr/m® He-
COGJII0IeHHE TEXHOJNOTHYECKOr0 peXHMa MOXKeT INPHBECTH K BO3PacTaHHIO
conepxauus ¢dochuHa B Bo3ayxe Hal BaHHOH no 25—30 mr/mé. KosamnuecTBo
BhiZeasonIerocs ¢ochuHa ONpefensieTcss KOJHYeCTBOM PacTBOPHBIIErOCs
MeTaJyia, BEIIENSIONErocs BOJOPOAa H arpecCUBHOCTbIO Cpelbl.

[IpuMeHeHHe HHTHOHTOPOB TIO3BOJISIET pEryJHPOBaTh CKOPOCTb CYyM-
MapHOro KODDO3HOHHOro Ipollecca, a TakKxkKe KOJHYECTBO BhIAEJSONIErocs
BojJOopo/a. B pe3yinbTaTe MOXHO JOCTHYb YMEHbLIEHHs BbIAeneHUus dochuHA.
Llens pauHoll paGoOTHI — BHISICHHTH BJHSIHHE OPraHHYeCKHX HHTHOUTOPHBIX
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