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Hccneoosana adcopdoyus c60600H020 eemoenobuna (Hb) uz 600HbIx pacmeopos Ha axmusuposanuvix yeusax (AY),
mooupuyuposannvix uonamu Cu’*, a maxoce nonunupponom (I1I1), cooepacawum anuon I 6 xawecmee donanma.
ObHapycena 3a8UcCUMOCb A0COPOYUOHHOU AKMUBHOCU MOOUDUYUPOBAHHBIX YAl OM NPUPOObl MOOUDUYUPYIOUe20
acenma u AY.
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Acute loss of blood is one of main factors for severity of injury. Patients with acute loss of blood need full-grown
compensation for mass loss of blood. But mentioned full-grown compensation by infusion of plasma-substituting
solutions is unsufficient because infusion of natural components of blood is necessary. However it is well known that
more then one liter volume of hemotransfusion can lead to transfusion complications. Therefore the reinfusion (the
return of patient’s blood from his peritoneal cavity to vascular circulatory system) possesses certain of advantages.
At the same time the reinfusion of blood leads to mechanic destructions of part of erythrocytes. That “technological”
defect of the reinfusion leads to the pollution of plasma selected from blood of patient by free hemoglobin. Because
free hemoglobin is a toxicant for organism the development of plasma purification is actual problem now. It was
proposed that activated carbons (AC) could be used as potential object for plasma purification because proteins
adsorbs on AC. It was proposed too that ligands immobilized on the surface of AC can increase the kinetics of free
hemoglobin adsorption. Thus it was decided to develop the method for adding of activated carbon the selectivity
with respect to free hemoglobin by combination of electrochemical and affine methods. Investigation of free
hemoglobin adsorption from aqueous solutions on initial unmodified activated carbons VSK-A and SKT-64 was
first step of present research. It was founded that kinetics of adsorption of free hemoglobin on mentioned carbons is
negligible. Then ions I as a «softy ligand were immobilized on surface of carbons in order to increase the kinetics
of adsorption because the «soft» ligand can form the complex compounds with ion Fe’" of hemoglobin. In addition
ion Cu’* can form the complex with proteins of hemoglobin, therefore ion Cu?* was immobilized on carbon surface
too. It was obtained that a modification of the surface of SKT-6A by ion I as a dopant of electroconductive polymer
polypyrrole (PPy) had lead to significant increasing in adsorption activity towards free hemoglobin. PPy covers
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less than 1% of AC surface area, however the effect of PPy/I was much more as compared with ion I immobilized
on the surface of carbon SKT-6A. The immobilization of Cu’**-ions on surface of the same activated carbon SKT-64
had lead to more significant increasing of adsorption kinetics of free hemoglobin: the rate of adsorption increased
in sixteen times as compared with unmodified AC and in 4.7 times as compared with modified carbon [SKT-6A4/
PPy/I']. The modification of AC VSK-A by Cu?**-ions had lead to much more effect: the rate of adsorption of free
hemoglobin increased in 47 times as compared with initial unmodified VSK-A and in 11.5 times as compared with
adsorption rate on modified carbon [VSK-A/PPy/I']. Thus, methods of electrochemical modification of activated
carbons by electropolymerization of PPy with ions I as dopants and by electrochemical adsorption of Cu’" ions
under potentials more positive than + 380 mV were developed. It was obtained that a modification of activated
carbons by «soft» ions and ligands lead to increase the rate of free hemoglobin adsorption significantly as compared
with unmodified activated carbons. A covering of less than 1 % of activated carbon surface by PPy with I ion as
a dopant lead to significant increasing of adsorption activity of modified carbon towards free hemoglobin. It was
obtained that modified carbon [SKT-64/ Cu’'] and [VSK-A/Cu®'] are most effective sorbents for free hemoglobin
in aqueous solutions. The rate of adsorption for free hemoglobin on modified carbon [AC/Cu’"] is more than [AC/
PPy/I'] at few times. It is important that adsorption activity of synthesized modified carbons depend on nature of
modifying agent and nature of activated carbon. The investigation of free hemoglobin adsorption from aqueous
solutions demonstrated the effectiveness of activated carbons modified by «softy ions and ligands. It is necessary
to investigate the behavior of mentioned modified carbons for development of method of plasma purification from
free hemoglobin suitable for medical clinic conditions. The data obtained in aqueous solutions allow us to select
modified carbons [SKT-64/Cu®*] and [SKT-64/PPy/I'] as most perspective materials to realize the method of plasma

purification from free hemoglobin.

Keywords: Hemoglobin, modification, activated carbon, polypyrrole, electropolymerization.

BBenenune

[lpy TpaBMax pa3nM4HOW  OTHOJIOTHMHM  OCTpas
KPOBOIIOTEPSI - OIUH M3 OCHOBHBIX (DAKTOPOB, OIIPEICIISFOIIIX
TSDKECTh COCTOsiHMs moctpanasiiero.l!’ B takux ciydasx
OBICTPOE BOCCTAHOBIICHHE 00beMa LUPKYJIUPYIOIIEH KPOBU
SIBJISIETCSI IEPBOOUEPEIHOM 3a/1a4ell B KOMIUIEKCE JIeYeOHbIX
MeponpusTHi. /11 MOTHOLEHHON KOMIIEHCALUN MaCCUBHOM
KpOBOIIOTepH HWH(]Y3UN I1a3MO3aMEIAIONINX PacTBOPOB
HEJI0CTaTOYHO, HEOOXOIMMO BBEJICHHE W €CTECTBEHHBIX
KOMITOHEHTOB camoii KkpoBu. C 93TOH Lesbl0 OOBIYHO
UCIONB3YIOT MIa3My 10HOpoB. Ho nepenuBanue noHOpCKOi
KpOBH, I10 CYTH, SBJISETCS aJUIOTPAaHCIUIAHTAILMEH, TO €CTh
TpaHCIUIAHTAlMeH, TPH KOTOPOH JIOHOPOM TpaHCIUIAHTaTa
SIBISIETCSl TEHETHYEeCKH M HMMYHOJOTMYECKH JApYrou
4esI0Be4eCKUi oprann3M. MI3BeCTHO, OTHAKO, UTO TPOBEICHHE
AIUIOTPAHCIUIAHTAMM B 00bEMax, MpeBbIIIAlOmMMX 1 1
TUIA3MBI, COIPSKEHO C BBICOKMM PHCKOM TPaHC(Y3HOHHBIX
OCJIOKHEHUH.

Peungysus, mim BO3BpaT B KPOBEHOCHOE pYCIIO
COOCTBEHHOM KPOBH IaI[eHTa (TaK Ha3bIBAEMOH ay TOKPOBH),
W3JIMBIICHCS B CEPO3HBIC IOJOCTH IPH TTOBPEKACHHUIX
BHYTPEHHHX OPTaHOB, UIMEET Psil OECCIIOPHBIX PEUMYIIIECTB
repes| nepesMBaHiueM 1y KepoaHOH 11a3Mbl. OJTHAKO, OJTHUM
U3 «TEXHOJIOTHYECKHX» HEJOCTaTKOB MEeTo/a perH(Y3Uu
SIBIISICTCSL MEXaHUUECKOe Pa3pylLIeHUEe YacTH IPUTPOLUTOB
W 3arps3HEHHE  OTOOpaHHOM  IUIa3Mbl  CBOOOJIHBIM
reMOrIOOMHOM, KOTOpPBIH, KaK M3BECTHO, SIBISIETCS
TOKCHYHBIM Uisi opranu3ma.’*! Takum o0Opasom, cosmaHue
METOJa OYMCTKHM IUIa3Mbl ayTOKPOBH OT CBOOOJIHOTO
reMoIIo0MHA SIBIISIETCSl BECbMa aKTyallbHOH POOJIeMOi.

Just pemieHust 910il mpoOJieMbl PacCMOTPHM COCTaB
MOJIEKYJIBI TreMorioouHa. VI3BeCTHO, YTO OH COCTOMUT M3
HeOenkoBOH wacTu (rem) u OenkoBoW 4YacTH (IVIOOWH).
W3BecTHO Takke, YTO OCIKH  aJCOPOHMPYIOTCS  Ha
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AKTHBUPOBAHHBIX yIIISIX (AY), 103TOMY OBIIO IIPE/II0JIOKEHO,
YTO YIVIM MOYKHO HCIIOJIb30BaTh B KA4€CTBE MOTCHI[HAJIBHOTO
copOeHTa.

Kpowme Toro, ObU10 MPEATIOI0KEHO, YTO HCIIOJIb30BAHHE
JIUTaHJ 0B, MMMOOWJIM30BaHHBIX Ha  yDIe,  Takxke
MIOMOXKET YBEJIMYUTh KUHETHKY aacopOruu cBOOOIHOTO
reMoroouHa.

Takum  oOpa3zoM, OBUIO  peIICHO  pa3paboraTh
METOJ] CHHTE3a COpPOEHTOB M3 IPOMBIIUICHHBIX MapoK
axtuBupoBaHHbIX yrieil (CKT-6A u BCK-A), cenekTuBHBIX
110 OTHOLICHUIO K CBOOOJHOMY I'eéMOIVIOOMHY, C HOMOIIBIO
CONPSDKEHHS DICKTPOXMMUYECKUX M a)(PMHHBIX METOJIOB.

MeToauka uccjaenoBaHui

3J'I€KTpOHOJ'[PIMepH3aL[I/IH nmuppoJia Ha TIOBEPXHOCTHU
AKTUBUPOBAHHBIX yrneﬁ NnpoBOAMIACE B TOTEHIUOCTATUYECKOM

pexmMe, wucmonb3oBaH noreHnuocrar IPC Pro MF (OOO
HT® «Bonbra»). Cunrte3 mnomunuppona (III1) mnpooauau
B yCTaHOBKe, NpeAcTaBleHHOW Ha Pucynke 1. VYcraHoBka

norpyxainack B anektpoiut cocrasa: 0,10 mone/n KI u 0,10
MOJIB/T THppon (pa3baBneHHbld dnexTponnut) win 0,10 mons/a
KI n 0,36 Monb/m muppon (KOHIEHTPHUPOBAHHBIN AIIEKTPOIIHT).
DNeKTPONoIMMepH3aLisl THPPOJIa MPOBOMIACH MPHU MOTECHIIAAIE
800 MB B Teuenue 1 gaca, n3MepeHust MOTCHIINATA TPOU3BOIMUINCE
OTHOCHTEIBHO  HACBIIICHHOTO  XJIOPCEPEOPSIHOrO  JJIEKTpoja
cpaBHEHHMs. 3Ha4YeHNE TMOTEHIMANA BHIOMPATOCH B COOTBETCTBUU
C JIUTEpaTypHbIMU JaHHBIME.® B kauecTBe BCIOMOIaTesIbHOIO
IMEKTPO/Aa MCTOIb30BAJICS JTHCTOBOH TEPMUYECKH PACIIMPEHHBIN
rpapur (TPI). Tlocme mpoBeneHHS BICKTPONOIMMEPU3AIIUH
MOAN(HIPOBaHHbIE 00pa3lbl yIlieH XpaHWINCh B (ochaTHOM
OydeproM pactBope mipu pH = 7,40.
[TpuOnKeHHbIH pacyeT TN TOBEPXHOCTH AKTUBHPOBAHHOTO
yIJIs, 3aHSITON MOJUIHAPPOIOM, MPOBOAMiICSA o aHanmoruu cl’! mo
npubmxeHHoi Gopmyre (5) co cleayomuMH AOMyIIEeHUAMH: 1)
IpUHUMAJIKX PACIOJIOKCHUE LEIOYKH ITOJIMMEpPAa Ha IMOBEPXHOCTHU,
HCXOJISl U3 PACIIONIOXKEHHS MOJIEKYJT IIMPpOJIa B LIETIOYKE MOJIMMepa
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Pucynox 1. YeranoBka [uis 371€KTPpOIOJIMMEPU3ALUU IUPPOJIA HA
[IOBEPXHOCTH aKTUBUPOBAHHOIO yNIsL: 1 — KopIyc, 2 — NpUKUMHast
KpBIIIKa, 3,4 — CeTKa-TOKOIIOABO/ U3 HEp KaBEIOIIEH cTaiy,

5 — rpasyibl yIiis B LWIMHAPUYECKON KaMmepe, 6 — pe3uHOoBast
npokazaka, 7 — reioHoBbie 0ONTHI, 8 — TeIOHOBBIC raiku, 9 —
Te(IOHOBBIC MAHOBI.

B IUIOCKOW IIPOEKIUHM OTHOCHUTEIBHO ITOBEPXHOCTH YIS, KOIza
IUIONIAb, 3aHMMaeMas MOJICKYJIOH NHHpposiia MaKcUManbHa; 2)
pacHoJIOKCHNE IIETIOYKH IIOJIMMepa Ha MOBEPXHOCTH YIVIS TaKxkKe
paccMaTpHBalli B BUJIE TUIOCKOH IPOEKIMH; 3) MOJIEKyJIa TUppoIIa
paccMarpuBaiiack B BUJIE MPABHILHOTO IISATHYTOJIBHUKA C JUTHHON
croponsl L = 0,14 Hm.

YduThIBas CAeNaHHBIC TOITYIICHYS, TOAYEPKHEM, YTO LEIbI0
NIPUBEAEHHBIX HIDKE PACUETOB SIBJSIACH OLIEHKH BIUSIHUS CTCIICHU
3aII0JTHEHHMS TTOJIUITPPOIIA HA MEXaHU3M aacopOIMU reMoriIoonHa,
TO €CTh PaCUETHl OPHEHTHPOBAHEI HA I3MEPEHHUE ITOPSIIKa BEITHUMHBI
MOBEPXHOCTH YTJISI, 3aHUMAEMOMN TTOTHITHPPOIIOM.

Takum 06pa3zom, paguyc okpykHocTH (R), omrcanHoi BoKpyr
IPAaBUJIBHOTO MATUYT'OJIBHUKA COCTABJIACT:

R =0,85065-L = 0,11909 (m) (1)

Tlnomraap Kpyra ¢ TAaKUM PayCOM IPUHAMATACH 32 UTOIIA b
MOJEKYJIBI (S ):

S, = mR>=0,0445 uv? = 4,45-102 w2, 2)

KomngectBo Mostekya muppoia (N), SIeKTPOXHMHYECKH
HpOpearnpoBaBIINX [IPH POXOXKICHUHU KOJIMYECTBA HIICKTPHYECTBA
(Q), Haxoauau 1o Gopmyre:

N=vN, =QN,/nF, 3)

[Jie vV — KOJIMYECTBO BEILIECTBA, BCTYIMBILIETO B PEAKIHUIO, MOJIb,
PacCYMTaHHOE COTTIACHO TIepPBOMY 3aKkoHy Dapases; N, =6,02-10% —
gynciao Asoragpo (Monb'); Q — KOJMYECTBO MPOIIEIIETO
snekTpruecTBa, Kit; n — KOJIMYECTBO 3JIEKTPOHOB, YIAaCTBYOIIUX B
PEaKIIUK SIEKTPOTIOIMMEPU3AIINH IPHHUMAJIN PABHBIM 2, CONTIACHO
nmaaabM B F'= 96500 — mocrosianast dapanest, Ki/mob.
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TakuM 00pa3oM, MOBEPXHOCTh, 3aHMMACMas OJUITUPPOIIOM
S , cocTaBut:
I
S =S N 4)
Paznenue 3anmmaemyro [II1 moBepxHOCT, Ha OOMIYIO

NOBEPXHOCT ~ AKTUBUPOBAHHOTO  YIIst S, MHOIY4HM  JIOIIO
nosepxuoctu (W, %), 3ansroit I1I1:

W=S,/S, (5)

Ancop6uust noHos Cu®>* Ha IOBEPXHOCTH aKTHBUPOBAHHBIX
yIJIed IPOBOMIIACK ITyTEM MPEABAPUTEIILHON MOJISIPU3ALUH YIIeH
JI0 JMara3oHa moreHiuaioB ot +450 mo +550 MB ¢ momoribio
AIEKTPOXUMHYECKON 06paboTku cornacuo ). Tlepen ancopOuueit
noHoB Cu*" yIin MHOTOKPATHO [POMBIBAJIUCH JMCTH/UTMPOBAHHOM
BOJIOH, Mocie uero onu norpysxanuck B 0,10 mons/n CuSO,. Tlocne
KOHTaKTa B TeueHHe 30 MUH YIJI IPOMBIBAJINCH AUCTUIUIMPOBAHHON
BOJIOH, a 3areM Xpanumuch B pactBope 0,10 momb/m Na,SO,.
BakubIM ObLIIO MMMOOMIM30BaTh Me/b HA IOBEPXHOCTH B BHUJIE
JIByXBaJCHTHOTO KaTHOHA. DTO OBLIO MOATBEPIKICHO C ITOMOIIBIO
METOAMKH, OITMCAaHHOM B [,

Bozasble pacTBOpbl CBOOOAHOrO reMOITIOOMHA TOTOBHIIM
nyTeM pa30aBieHHs IPUTPOLUTAPHON MACChl (PH3HOIOTHYECKUM
PacTBOPOM JI0 KOHLIEHTpAIMU cBoOOHOTO remoriiodouna ot 0,4 1o
1,5 r/n. Qnst aToro 1 Mt 3pUTPOLUTAPHOM MacChl Pa3BOIMIN B 9 M
JUCTWIIMPOBAHHOW BOJBI (C IEJBIO Pa3pyIICHUS] IPUTPOLUTOB),
3ateM J1oBoamIM 00beM 10 200 Mi1 pHU3HOIIOrHIECKUM PACTBOPOM.
Wsmepenus ancopOiuu cBOOOTHOTO reMorIo0nHa NpoBoIuIu B 10
MJIPacTBOPA, COAEPIKAILET0 CBOOOAHBII I'eMOIIIOOHH, IPUBEAESHHOTO
B KOHTAKT ¢ 00pa3ioM MOAH(UINPOBAHHOTO YIVIsl B COOTHOIICHUN
1/10 B TeyeHue yaca IpH NepeMeNIMBaHUY. YKa3aHHBIC B padoTe
BEJIMYMHBI CKOPOCTH aJICOPOLIMHM IIPUBEICHBI B pacyeTe Ha 1 rpaMm
MOIU(HUIIMPOBAHHOTO ~aKTHBHpoBaHHOro yrius. OmnpeneneHue
KOHLIEHTPAIlMd CBOOOAHOTrO TreMoInioOMHA IPOBOIWIM COIIACHO
0] 3gayeHus1 MOTCHIMANIOB B paboTe MPUBEACHBI OTHOCHTEIIBHO
HACBIIIEHHOTO XJIOPCEPEOPSIHOTO IEKTPO/Ia CPABHEHNSI.

Pe3yJ'leaTbI H UX 06cymz[e}me

B cooTBeTrcTBMM ¢ IIOCTaBJICHHBIMH  33jauaMu
TepBOHAYaIbHO OblIa HCCIIeJ0BaHa aacopOLust cBOOOAHOTO
reMorIo0MHaN3BOIHOIO pPacTBOPAHAHEMOAN (PUIINPOBAHHBIX
axtuBupoBaHHbIX yrisix BCK-A u CKT-6.

B Tabmuue 1 mpuBeneHbl JaHHBIE MO aAcOpOLMH
CBOOO/THOTO TeMOIIIOOMHA M3 BOAHOTO PACTBOPA YKAa3aHHBIMHU
YIIAMH.

Tadomuua 1. AxcopOiusi CBOOOIHOTO TeMOIIOOWHA W3 BOTHOTO
pactBopa B TeueHue 1 yaca Ha yrsix BCK-A u CKT-6A.

VYObu1b reMonIoonHa

Ha3Banue yrs

% mr Hb/gac
BCK-A 2,23 0,71
CKT-6A 6,26 2,34

Kak BHUJAHO U3 O5THUX JAHHBIX, a,ucop6u1/1ﬁ reMorno0ouHa
HUCXOOHBIMU YTIISIMHU M3 pacTBOpa Kpalee HC3HAYUTCJIbHA,
a HU3KHWEC BCJIMYHUHBI CKOPOCTHU aucopﬁunn HC IIO3BOJIAIOT
pacCUUTBIBATL Ha MCIOJIB30BAHUC HeMOZ[I/I(i)I/IIII/IpOBaHHI)IX
yrnel‘/i JUTA OUMCTKU IJIa3Mbl, T.K. IIPOLIECC peI/IH(i)y'BI/II/I JOJIDKCH
IPpOaOJIKATHCA B KIIMHUYCCKUX YCIIOBUAX HE 6onee 1 gaca.
HOSTOMy CJICAYIOUM 2TalloM pa6OTI>I CTaJI0 YBCJIMYCHUC
CKOpOCTH a}lCOpGHHI/I CBO6OHHOFO reMorno0nHa ¢ IIOMOILIBIO
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MMMOOWIIM3AIMN HA YIIISIX MOIU(HUIUPYIOIINX areHTOB CO
crenu(pUYECcKUM CPOJIICTBOM K MOJIEKYJIe FeMOIIOOnHa.

Jus BpiOOpa  yKa3zaHHBIX  areHTOB  OBLIH
MIPOAHAIM3UPOBAHBl CTPOCHHE U CBOMCTBA MOJIEKYJIbI
remorniobuna. Ecimu rem (Pucynok 2) paccmarpuBarh B
KauecTBE KOMIUIEKCA «MSI'KOT0» KOMILIEKCOOOpasyolero
MOHA JKeJe3a W «MITKOro» JMranaa nopdupuna,
MOXXHO MpPUATH K BBIBOLY O BO3MOXKHOCTH MPHIAHUS
CEJIEKTHBHBIX CBOWCTB YIVISIM C MOMOIIBI0 UMMOOMIIU3AIINT
Ha HX MOBEPXHOCTH «MSATKHX» JIHTAHIOB, CIIOCOOHBIX
KOOPJIIMHUPOBATBCSI C MOHOM JKeJle3a M3 KOMILIEKca jKelie3a
¢ nopdupuHOM. B 5TOM cCilyyae MOXKHO HCIIOJIB30BaTh
HIeCTOe KOOPIMHAIMOHHOE IIOJIOKEHHE J>Kelie3a, KOTOpOoe
JIOKQJIN30BaHO B TaK HA3bIBAEMOM «KapMaHe JJIsl JIUTaHI0B»
B MOJICKYJIC CBOOOIHOTO reMorioduHa (30Ha A, PucyHok 3).

CH
Z CH,

CH,
H,C

HsC CH;

0 OH

OH @)

Pucynok 2. CtpykrypHas (hopMylia MOJICKYJIbI reMa.

Cpenu rpymisl «Msarkux» naurasaos 12 6pu1 BeIOpaH
MOH Hoanpaa. Beioop ObL1 00YCIIOBIEH BEICOKMM CPOJCTBOM
«MSITKOT0» MOHA JKeJle3a B COCTaBe reMa K JIPyTUM «MSITKAM»
JIUTaHaM.

JpyruM mnyTeM NOpUJaHHUs YTrOJBHBIM copOeHTam
CCJICKTUBHOCTH [0  OTHOIICHHIO K  CBOOOIHOMY
reMOrJIoOONHY SIBJISIETCS MCIOJIB30BAaHUE CBOHCTBA MOHOB
TSDKEJIBIX METaJJIOB IIPOYHO CBSI3BIBATBCS C OelIKaMH,
MIOCKOJIBKY B COCTaB T€MOIJIOOMHA BXOJAHUT OCJIKOBAsi 4acTh
(3oHa b, PucyHok 3). B kauecTBe Takoro noHa ObLI BRIOpaH
noH Cu?",

Oxkazajioch, 4T0 MOIU(QHUIUPOBAHHE ITOBEPXHOCTH
yrs CKT-6A i#lomua MOHOM [JEHCTBUTENBHO IPHUBEIO
K YBEIMYCHUIO €ro aJCOPOLMOHHON aKTHBHOCTH IIO
OTHOILICHHIO K CBOOOTHOMY TeMoriioonHy. OJ1HaKo, CKOPOCTh
ajicopOuy cBOOOIHOTO TeMOIIIO0MHA U3 BOJIHBIX PACTBOPOB
Ha MOAM(UIMPOBAHHOM yIie cocTaBuia Bcero 3,10 mr/
yac npotuB 2,34 nust ucxonHoro yrmis CKT-6A, to ectsb
HCIIONIb30BaHKE HOMIa 0Ka3aI0Ch He (D PEKTUBHBIM.

JIATOrouTOOBI yCHITUTH ICHCTBUE 0N 18, OBLIO PEIIICHO
BBECTH €T0 B BHJIE JIONIAHTA B IETIOYKY 3JIEKTPOIPOBOIHOTO
nonuMepa — nonumuppona,¥ mockonbky paHee ObUTH
0OHApYKEeHBI AIIEKTpOKaTanuTHIeckue ceoiictaa IMI1.14

DJIeKTPOOCAKACHUE TOJUIHUPPONIa C HOAUA MOHOM B
KadecTBe JonaHTa nposoauiock Ha yrisix CKT-6 u BCK-A.
Taxoke ObLIIO UCCIIEA0BAHO BIMSIHUE KOHIIEHTPALUH TMPPOJIa
B DJIGKTPOJIMTE HAa aJcOpOLUIO CBOOOIHOrO reMonoOHHa
(Pucynok 4).

beiio  u3mepeno

KOJIMYCCTBO OJICKTPUYCCTBA,

TOIIe/IIee Ha AIIEKTpOonoInuMepu3aluio B pacuere Ha 100%-
HBIIi BBIXO]I [TO TOKY, M C TTIOMOIIbI0 (hopMyibl (5) BEIUUCIICHA
JIOJIsI TIOBEPXHOCTH aKTHBUPOBAHHOTO yIIs, 3aHiMaemast [111
(Tabnuua 2).

Pucynox 3. Tem remoriobuna u ero Oimkaiiiiiee aMUHOKUCIOTHOE OKpyxeHue (rooun).!)
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PucyHnok 4. DiekTpornoiuMepu3aiis uppolia Ha IMOBEPXHOCTH
aktuBupoBaHHbIX yriei: 1,17 — CKT-6, 2,2’ — BCK-A.
DJIEKTPOIOIIMMEPH3AIIUS POBOJAMIACH H3 PACTBOPOB COCTABa:
1,2 — 0,10 mounw/n KI + 0,10 monbe/a muppoit u 1°,2° — 0,10 moib/a
KI + 0,36 mMomnb/n uppost.

Ta0muua 2. Pacuer 10o/u NOBEPXHOCTU aKTMBUPOBAHHBIX YIVIEH,
3aHuMaeMol miexkoi I1I1.

Mozmcbnulf};)ocgj:ﬂoro yoIst Q. Ku W, %
CKT-6A/IIIT pa36. 62,01 0,69
CKT-6A/IIIT koHw. 59,78 0,67
BCK-A/III/T pa3o. 52,36 0,50
BCK-A/IIII/T" koHIL. 69,98 0,66

Kak BHIHO M3 9THX JaHHBIX, KOHIIEHTpAIMs HPpOIIa
B JJICKTPOJINTE HE OKA3bIBACT CYIIECTBEHHOIO BIIMSHHS Ha
BEJIMUMHY JI0JIM THOoBepxHocTH, 3aHumaemoil III1. Ocobo
MOJYEPKHEM, YTO A0 moBepxHOocTH AY, 3ansrtas IIII,
BecbMa Masa (menee 1 %).

AncopOrust CBOOOHOTO reMornioonHa u3
BOJHOTO pPacTBOpa INPOBOJAMIACH B JEHb IIOJNyYCHUS
MOAM(GUIMPOBAHHBIX Yy W Ha CIEIYIOWHH JeHb
1ocjIe IMOJyYeHHs Ul OLEHKH BO3MOMKHOCTEH XpaHEHHS.
AncopOLMOHHbIE XapaKTePUCTHKH TIOJTy4EHHBIX
Moan(UIMPOBAHHBIX yIuiei npuBenensl B Tabnuie 3.

Tabanna 3. AncopOrys cBOOOJHOTO IeMOINIOOMHA M3 BOIHOTO
pactBopa B TeueHue 1 yaca Ha MoanduipoBaHHbIX yriix [CKT-
6A/TIII/TT] u [BCK-A/III/TT].

Cocras YOb11E remorioonHa
MOAUDHUITMPOBAHHOTO
yrms % mr Hb/gac
24,9 7,40
CKT-6A/TIII/T pa36.
26,0 7,70
25,0 8,00
CKT-6A/IIII/T- xoHu.
21,0 6,70
9,1 2,30
BCK-A/MIUT pa36.
8,8 2,20
8,6 2,30
BCK-A/III/I" xoH1I.
11,0 2,90
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W3 nmanseix B TaOmuie 3 BHIHO, YTO aicopOIus
CBOOOJTHOTO TreMOIIO0MHA MOIU(PHUIMPOBAHHBIMU YIVISIMU
Ha OCHOBE JBYX MapoK yIVIeH CyIIECTBEHHO HE 3aBHCela
OT KOHLEHTPALMH NHPPOJa B 3JIEKTPOJHUTE; II03TOMY B
JABHEHIINX SKCHEPUMEHTaX HCIIOIb30BAJICS OSJIECKTPOIHUT
cocrasa: 0,10 mons/n KI + 0,10 mouns/i tmppost.

MakcumaibHas CKOpOCTh  aJcopOLuK  CBOOOJHOTO
reMorioOMHa Cpelu M3YYCHHBIX MOAM(HIMPOBAHHBIX
aKTHBUPOBaHHBIX yrieil oOHapyxena Ha [CKT-6A/IIII/T].
CkopocTb ajicopOLuK Ha HEM A0oCTHTaa BeauduHbl 8,00 mMr/
yac, 4to B 3,4 pasa OoJblie, 4eM Ha HEMOIU(PHUIIMPOBAHHOM
yme CKT-6A. MakcuManbHas CKOpOCTh — aJICOPOLIMU
MomuduiupoBanubeM  yriiem [BCK-A/III/I] cocrasmisia
2,90 mr/gac, uro B 4 pa3a BBIIIC 3HAYCHUS CKOPOCTH
ancop6imu Ha HemoaupuipoBanHoM BCK-A.

Takum oOpazom, 3aHuMas Menee | % IOBEPXHOCTH
AY, TIII, ponupoBaHHBIM WOIWJ HMOHOM, 3HAYUTEIHHO
YBEIMYHI CKOPOCTh aJCOPOLMH CBOOOIHOIO reMOrIoOnHa
10 CPAaBHEHHUIO C HEMOAW(HUIMPOBAHHBIMH YIIISIMH U TI0
CpaBHEHUIO ¢ AY, HaITOBEPXHOCTH KOTOPBIX HEIIOCPEICTBEHHO
HaHEeCeH HOJUJT HOH.

Kak yxazaHO BbIlIe, JIpyrMM BapHaHTOM MOAW(HIH-
pOBaHUSI aKTHBUPOBAHHOTO YIVIS C LENBIO NMPUAAHHS €My
CEJIEKTUBHOCTH I10 OTHOIICHMIO K aJCOpOLH CBOOOIHOTO
reMoro0uHa sIBJIsgeTesl MMoOIIH3anus noHoB Cu®™ Ha 1o-
BepxHoctH yriein CKT-6A u BCK-A. AncopOuyonssie xa-
PaKTEPUCTUKK yIied, MOMU(UIUPOBaHHBIX HOHamu Cu?’,
npuBeseHbl B Tabnue 4.

Taoéauna 4. AncopOuus CBOOOIHOTO reMonIoonHa
U3 BOJHOTO  pacTBOpa B TCYCHHC 1 yaca  Ha
MOAN(HIPOBAHHBIX YIIIIX [CKT-6A/Cu*] u

[BCK-A/Cu*].

Cocta MOAH(HIIPOBAHHOTO VY6b11b reMornobnna

ynois % mr Hb/4gac
CKT-6-Cu** 77,00 37,50
BCK-A-Cu** 81,10 33,40

W3 3TUX AaHHBIX BUIHO, YTO MaKCHMaJbHas CKOPOCTh
ajcopOuuy  cBoOOgHOTO TremornoOuHa Halmoganack Ha
momuduimpoBanaom  yrie [CKT-6A/Cu*]. 3HaueHue
CKOpPOCTH aj1copOIuu Jrocturano Beauuussl 37,50 mr/gac,
4yto B 16 pa3 Gomnbliie, 4eM Ha HEMOIU(DUIIUPOBAHHOM YTIIC
u B 4,7 paza mmpeBbIlIaigo ckopocTs ajgcopounu Ha [CKT-6A/
MIT/T]. CxopocTh ajcopOUMu HA MOTU(PHUIIMPOBAHHOM YIJIC
[BCK-A/Cu?] cocrassiia 33,40 mr/gac, uro B 47 pa3 Bbiiie
3HAYCHHsSI CKOPOCTH a[copOIMH Ha HEMOTU(DUIIUPOBAHHOM
BCK-A u B 11,5 pa3 mpeBsIiaeT cKOpOCTh afcopOLun Ha
[BCK-A/IIII/T].

Takum 00pazom, HanboIIee aKTHBHBIMH COPOLIMOHHBIMU
MarepHuaiaMi MO OTHOIICHHIO K CBOOOIHOMY I'eMOIIIOOUHY
B BOJHBIX PACTBOPaX OKA3aJHCh AKTHBUPOBAHHBIC YIJIH,
MoaupunupoBannbie wonamu Cu®* - [AY/Cu*]. Takum
00pa3oM, ancopOIUOHHAs AKTHBHOCTh CHHTE3UPOBAHHBIX
HaMHU MOJMGHUIUPOBAHHBIX YINICH 3aBHCUT KaK OT IPUPOIbI
MoaU(UKaTOpa, TAK ¥ OT MPUPOJBI YIIISL.

[Mony4eHHbIC B BOMHBIX PACTBOPAX JAHHBIC O3BOJIUITH
BBIOpATH B KauecTBEe HanOOJIee MePCIEKTHBHBIX MATCPHATIOB
JUISL peanM3aliii  MEKTPOXMMHUUYECKOr0 METO/Ia OYHCTKH
UIa3Mbl KPOBH OT CBOOOJHOIO TeMOIIOOHMHA CICAYHOLINE
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naubonee axtuBHble Martepuansl: [CKT-6A/Cu®] wu
[CKT-6A/III/T].
BriBoabI

1. Pa3zpaboranbl  METOIBI  3ICKTPOXUMHUYECKOTO

MOIU(UIMPOBAHNUS AKTUBHUPOBAHHBIX yruieit nonamu [ u Cu?*
MyTEM SJIEKTPOOCAKACHHS IMOJUITUPPOAa C HOIUI MOHOM
B KadecTBe jomaHTta u ancopOuun Cu’” mpu moTeHIHazax
nonoxutenpHee +380 MB;

2. YcraHOBIEHO, 4TO MoAU(UIMPOBAHUE
AKTHBHUPOBAHHBIX YIVIEH «MSTKUMI» HOHAMU M JIMTaHIAMHU
MO3BOJIMJIO  YBEJIMYHUTh CKOPOCTH aJICOPOLUKM CBOOOIHOTO
reMorioOMHa 10 CPaBHEHUIO C HEMOIU(PHUIMPOBAHHBIMHU
AKTHBHPOBAHHBIMH YIVISIMU;

3. IloxpelTHe MNOIUMHUPPOIOM C HOAUA HOHOM B
KayecTBe jonaHTa Menee | % MOBEPXHOCTHU YIS IPUBOAUT
K 3HAYUTEIILHOMY YBEJIMUYCHHUIO a/ICOPOLIMOHHOM aKTHBHOCTH
10 OTHOILICHUIO K CBOOOIHOMY TeMOTJIOONHY;

4. OOHapyxxeHo, uTo Haubonee 3P EKTHBHBIMU COp-
OeHTamH [UTsl aICOPOLIUH CBOOOTHOTO TEMOITIOONHA U3 BOIHBIX
pacTBOpoB okazaiuch MmoauduimpoanHasle yrm [CKT-6A/
Cu*] u [BCK-A/Cu*]. Cropoctu aacopOuun Ha MOTU(DHUIII-
poBaHHBIX yIisix [AY/Cu?'] B HECKOJIBKO Pa3 MPEBBIIIAIOT CKO-
poctu agcopOimu cBodoaHOro reMorioorHa Ha [AY/TITII;

5. HccnenoBanus ajicopOun CBOOOJTHOTO
reMorI00MHAN3BOIHBIX PACTBOPOBIIOKA3THI(P()EKTHBHOCTH
UCIIONIb30BAHUSl yIVIeH, MOIU(GHIMPOBAHHBIX «MSTKHMI»
WOHAMU M JIMT@HJaMM, M HEOOXOIUMOCTb H3YUCHHS HX
TIOBE/ICHHS B TIIa3Me KPOBH JUISl pa3padOTKH METO/1a OUHCTKH
TUIA3MBbl, IPUTOAHOTO JUIsl KIIMHUYECKHUX YCIOBHH.
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