
1597 

MCCJIE,lI:OBAHME <I>OTOrPA<I>MqECKM AKTMBHhIX IIOBEPXHOCTHO 
AKTMBHhIX BE~ECT METO,l1;OM BOJIhTAMIIEPOMETPMM 
C TPEyrOJIhHOM PA3BEPTKOM IIOTEHU:MAJIA 

B. M. rOpOXOBCKHH 

Ka3aIlCIW/#.flaYlifio-ucclleoolJamellbCKIIU meXflOIl0211'1eCKlIli II npOeKmflblU IIl1cmllmym 

XUMIIKO-rPOm02parPlIlieCKOli npOMbIlUlleIlI/OCmU, Ka3allb , CCCP 

DocTyrnmo B peAaKlJ,HIO 28 aBrYCTa 1980 

C HCTIOJIb30BaHHeM MeTOAa UIlKJIH~ecKoi1 rroJIlIporpaqll1li 6bIJIH orrpeAeJIeHbI aAcop61J,HOHHbIe 

xapaKTepHCTI1.Kl{ Tpex rpyrrn Q>oTorpa4H{~eCKI1-alHHBbIX DAB: XIiMI1'1eCKHX ceHca6H!1H3aTOpOB -

rrOJ1l{3THJIeHrJ1IlKOJIeil:, CMa'IHBaTeJIeil: - HaTpHeBbIX COJIeH AOAelJ,HJIOBOrO 3Q>Hpa CYJ1bQ>OIIOJJH

:HHJIeHrJIHKOJIlI (c '1HCJIOM 3BeHbeB paBHblM 3,7, 10, 17H rrJJaCTlrQ>HKaTopoB TpHalJ,enmlJ,eJIIOJJ03Hoil: 

l1J1eHKH - '1eTBepTH'lHbIX aMMOHHeBbIX COJIeil: P-MopQ>OJTJmOrrpOIIHoHoBoil: KHCJIOTbI. AACOp6lJ,l{1I 

HCCJIeAOBaHHblX BellJ,eCTB COOTBeTCTByeT H30TepMe J1eHrMlOpa. bbIJIH BbI'II1CJIeHbI aAcop6lJ,l{OHHbIe 

XapaKTepHcTIlKH: KaIKYIlJ,l{eClI KOHCTaHTbl H 3HniJIbTIHJ{ aKTHBaUHIi aAcop6lJ,l{1I npR a Acop61J,HR 

BellJ,eCTB Ha PK3, a AJIH rrOJIH3TRJIeHrpmrKOJIeil: TaKlKe Ha Ha YDrC3. bbJJla YCTaHOBJIeHa Koppe

JIlIlJ,J{lI MOJJeKYJJlIpHoil: MaCCbI, aAcop6UHOHHOH CTIOC06HOCTH IIOJIH3THJIeHrJJIlKOJIeil: C HX ceHca6K

JIH3HPYlOlllJ{M H ByaJJHpYlOlllHM AeiicTBlleM Ha raJllfAocepe6pllHYlO 3MYJIbCHIO. bbJJl pa3pa60TaH 

3KcIIepccHblli H '1YBcTBHTeJIbHbIH MeTOIl HCCJJeAOBaHHH 3KcTparHpyeMocTH IIJIaCTHQ>HKaTopoB B BOA

HYIO Q>a3Y, rr03BOJIlIIOlllHH OlJ,eHHTb HX COBMeCTHMOCTb C Tpl1alJ,eTllillJ,eJJJJIOJJ03HoH .rrJIeIlKoil:. 

npH HCCJIe,UOBaHHH He3JIeKTpOaKTMBHbIX nOBepxHocTHO aKTHBHbIX Bell(eCTB (nAB) 

IJ;HKJIH'leCKa~ nOJI~pOrpaq)JiH C TpeyrOJIbHOH pa3BepTKOH nOTeHIJ;RaJIa pemcTpHpyeT 

nOJI~pM3aIJ;MOHHylO KPMBYlO C MHHHMYMOM, OTBe'lalOll(MM MaKCMMaJIhHOH a,UcOp6n;Hlf 

H KaTO,UHblMH H aHO,UHbIMH nMKaMH a,Ucop6IJ;MH Ha rpaHHn;e 06JIaCTIf a,Ucop6IJ;IfM
1

,2. 

napaMeTPbI IJ;IfKJIIf'leCKOH nOJISJporpaMMbl (l1,ll): MIfHMMaJIbHOe 3Ha'ieHIfe eMKOCT

Horo TOKa, IIOTeHIJ;MaJIbI If BblCOTbl a,Ucop6l.1,l10HHbIX IIIfKOB (mIKOB IIceB,UoeMKOCTIf) 

3aBIfC~T OT IIPIfpO,Ub1 If KOHl.l,eHTpaIJ;HM nAB M IIOTeHl.I,MaJIa IIOAApIf3aIJ;HIf. 

HaMM IfCCJIe,UOBaHa rpyIIIIa tPoTorpatPl1'leCKIf aKTIfBHbIX IIAB (Ta6JI. I), K KOTOPblM 

OTHOC~TC~: XIfMR'leCKIfe ceHCM6HJIM3aTOpbI , nOJIH3HIJIeHrJIHKOJIb 100 (I), IIOJIIf,UeKa-

3TIfJIeHrJIIfKOJIeBbIH 3tPMP 3TMJItPOCtPOPHOH KMCJIOTbI (II), neHTa3pIfTpIfT-,n:If(nOJIIf-

3TIfJIeHrJIIfKOJIb-100) tPoctPaT (III); CMa'iRBaTeJIH - aHIfOHoaKTMBbIHe nAB, HaTpIfe

Bble COJIM ,Uo,UeIJ;MJIOBOrO 3tPIfpa cyJIbtPonOJIR3TMJIeHrJIMKOJI~ (cIfHTaHOJIbI) C'lHCJIOM 

3BeHbeB paBHblM TpeM (,l1;-3C) (IV), ceMH (,lJ,-7C) (V), ,UeCHTIf (,lJ,- 1OC) (VI), ceMHa,U

IJ;aTH (,lJ,-17C) (VII) If nJIaCTHtPMKaTOPbI Tpflal.l,eTMJIl.I,eJIJIlOJI03HOH nJIeHKH - KaTHO

HO aKTHBHble nAB npoH3Bo,UHble 'leTBepTIf'1HbTX aMMOHIfeBbIX COJIeH ~-MOptPO

JIHHOnpOmIOHoBoH KHCJIOTbI (~-MIIK) (VIII -XII). 
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Ta6JUIl.{a I 
' ,,"" 

A)J.cop611,HOHHbJe xapaKTepHCTHKH 4loTorpa41H'IecKH aKTHBHbIX nAB, Hccne)J.OBaHHble MeTO)J.OM BonbTaMllepMeTpHR c TpeyronbHoi!. pa3BepTKoi!. I~ 
1I0TeHWiana 

V-KpHTepIiH A)J.cop611,RlI Ha PK3 A)J.cop611,RlI 
Ha ynrC3 

Ho CTpYKTypa 

PK3 AC3 19B 
-t1G KKM 19B 

-t1G 
K,L1)K c . 103, moll I K,iJ)K 

HO(CH2 CHzO)looH 5,0 38,5 4,2 33,9 

OC2H s 
I 0,6-

II HO[PO(CH2CH2O)lolH 0,7 3,4 39,3 3,8 31,4 

II 

° a ° ° 0 II / O- CH2", / CH2- O", II 
~ III 5,7 42,2 
~r 

HO[OP", / C", / P(OCH2CHZ)loolH 4,2 34,0 

I 
O- CH2 CH2-O 

IV ClzH2S0(CH2CH20)3S03Na 0,85 0,80 3,7 31,0 0,6 

V C12HzsO(CH2CH20hS03Na 0,72 0,67 3,7 31,0 0,5 

I VI C12H2S0(CH2CH20)lOS03Na 0,70 0,64 3,9 32,2 0,3 

~ 
VII C12HzsO(CH2CH20)17S03Na 0,60 0,60 4,2 33,8 0,15 

~ 1-) + CI-

a V I I I ° N- (CHzh COOR, R = CH3 

~ \ - I 

~ 
H 

IX R = C4H 9 3,75 31,3 ..., 

~ X R = C6H13 3,15 27,9 
0 
'0 

, 0 

~ XI R = C7H 15 3,2 28 ,2 : ~ 

~ 
XII R = C SH17 3,2 28,2 ~ 

~ 
:s:' 



I1cCJIe,!J;OBaHHe l\>oTorpal\>lPIecKH aKTHBHblX nOBepXHOCTeH 1599 

OIIhITHAR QACTb 

BOJIhTaMneporpaMMbl penrCTpHpOBamrCb Ha :meKTpOHHO-JIy'ieBhIX nOJIlIpOrpal\>ax CepIDl 3JIn
3

•
4 

C TpeyrOJIhHhlM nOJIlIpR3YlOI.lIRM HanplIlKeHHeM B MHorOl(KKJIl{'I1{OM RJIK KMIlYJIhCHOM peJKHMax. 

B Ka'leCTBe RH,!J;KKaTOpHoro 3JIeKTpO,!J;a RCnOJIh30BaHhI: PTYTHbIH KaueJlhHbIH (PK3) aMaJlhraMK

pOBaHHbIH cepe6pllHhIH (AC3) R yroJlhHo-naCTOBhlli ra.JIR.!l:OCepe6plIHhlli (YnrC3) :meKTpO,!J;bI. 

ynrC3 npRrOTOBJIeH nos CMeIIIeHKeM MKKPOKPRCTaJIJIOB AgBr R nopOIIIKa CneKTpaJlhHO 'lHCTOrO 

rpal\>HTa C nOJIHMeTHJICRJIOKCaHOM. 3JIeKTpo,n;OM cpaBHeHKlI CJIYJKHJIK HaCbIIljeHHhIH KaJIOMeJIeBhrn 

3JIeKTpo,!J; RJIH AOHHalI pTYTh. 

QHKmr'leCKHe nOJIlipOrpaMMbI perHCTpRpOBaJIHCb npH KaTO)J;HOH nOJUlpH3awm H napaMeTpax: 

E = 0 + -0,20 B aMllJIeTy,n;a pa3BepTKR AP = 1,7 + 1,8 B II CKOPOCTh HaJIOlKeHRlI nOTeHll,HaJIOB, 

V, OT 5 ,!J;O 40 BjC. Qn HMelOT THllH'IHhIH AJIli He3JIeKTpOaKTRBHhIX nAB BHAl R IIHp;KBHAyaJlhHbI 

-0'4 

v 

o -4 -2 
mol/dm3 

-1 '7'~~-----r-----'--' 

~ v 

PRc.1 

3aBRCHMOCTh nOTeHll,HaJIOB Aecop61.j1iOHHbIX 

IIIIKOB l\KKJIR'IeCIffiX nOJUIpOrpaMM rRAPOXJIO

PRAOB I3-Mopl\>oJIl{HonpOllHoHoBOH KHCJIOTbl 

(VIII- XI)OTllX I<:OHl\eHTpal\HH (I\>OH 1M-KCl). 

a KaTO,!J;HhIH H aHO)J;Hhrn MeHee OTpRl\aTeJlh

HbIH llHKH; b KaTOAHhrn 60JIee OTpRl.\aTeJlhHbIH 

rum.R: 1 C 6 H 13 (a); 2 C 6 H 13 (b) ; 3C4H 9 (a); 
4 C 4 H

9 
(b) ; 5 CH3 (a); 6 CH3 (b); 7 C 4 H 9; 

8 C 6 H l3; 9 CH3; 10 C 7 H lS ; 11 C SH 17' 
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180 

!-,A 

mol/dm3 

PRc.2 

3aBRCHMOCTb BhICOTbI 60JIee OTpll.l.\aTeJlhHOrO 

KaTOAHoro (ipK2) IIIIKa OT KOHl\eHTpal\RH 

rH,n;poXJIopliAOB 31\>RPOB I3-Mopl\>ommonpo

nKOHOBOH KHCllOTbI (VIII-XII). R: 1 CH3; 

2 C 4 H 9; 3 C 6 H 13; 4 C 7 H lS ; 5 CsR17 ' 



1600 rOpOXOBCKHH : 

no CBOHM napaMeTpaM ,!(IDI KalK,!(oro H3 HCCJIe,!(OBaHHbIX I - XII BeIl.\eCTB. <l>opMa u:rr H BblCOTbI 

KaTO,!(HbIX H aHO,!(HbIX ll,HlWB YKa3bIBaIOT Ha Heo6paTHMocTb rrpol..\ecca. l1cCJIe,!(oBaHbl 3Ha'leHHlI 

'!(HarHOCTH'IeCKHX KpHTepHeB JIHMHTHPYIOIl.\eii: CTa,!(HH: TeCThI, OCHOBaHHble Ha C, V - KpHTepHlIx
2

, 

3aBHCHMOCrn eMKOCTHoro TOKa B MHHHMyMe, TOKOB ,!(ecOp6I..\HOHHblX I1HKOB H rrOTeHI..\HaJIOB I1HKOB 

OT KOHl..\eHTpal..\HH (C) If CKOPOCrn HaJIOlKeHHlI rrOTeHl..\HaJIa (V). 

PE3Y JIbTATbI 11 l1X OECY)K.lI:EHl1E 

KaK nOKa3bIBalOT .n:aHHbIe pMC. 1 C YBeJIM'IeHI1eM .n:nMHbl anl1cpaTJ1lIeCKOro pa.n:I1Kana 

3CPHPHoM rpynnbI Ber.u;eCTB Vll ·- XII, C YBenH'IeHHeM MoneKYJHlpHOH MaCCbI, C no

BbIllIeHMeM KOHu:eHTpaIl;I'IH BeI.IJ;eCTB B pacTBope nOTeHU:HanbI MeHee oTpMu:aTenbHblx 

KaTo.n:Horo H aHo.n:Horo .n:ecop6U:M06HHbIX nHKOB CMemalOTCH K onee nOnO)I(J1Tenb

HbIM 3Ha'leHHHM, a nOTeHU:Hanbl 60nee oTpMu:aTenbHoro KaTo.n:Horo nHKa (pHC. 1 b) 
CMemalOTCH B KaTo.n:HYlO 06naCTb, 'ITO cornacyeTcH C .n:aHHblMH no a.n:cop6U:MH rOMO

nOrH'IeCKHX PH.n:OB OpraHI1'1eCKHX6 nAB. OTMe'leHO B03paCTaHHe BenI1'1I1H .n:ecop6-

U:HOHHbIX nHKOB C YBenH'IeHHeM 'lHcna 3THneHoKcH.n:HbIX rpynnMpoBOK Ber.u;eCTB 

IV- VII H .n:nHHbI anHcpanl'leCKoro pa.n:HKana 3cpHPHoM rpynnbI BemeCTB VIII -XII 
(pHC. 2), 'ITO xapaKTepHO .n:nH rOMOnOrM'IeCKHX PH.n:OB nAB. HH)I(mlM '1neH roMO

nOrJ1lIeCKOro pH.n:a ~-MnK, nAB C R = CH3 (VIII) o6na.n:aeT cna60 Bblpa)I(eHHblMH 

nOBepxHocTHo-aKTHBHbIMH cBoMcTBaMH . .ll:nH BemeCTB VIII - XII 3Ha'leHHH V-KPM
TepHH 6nH3KH K e.n:Hmlu:e, 'ITO COOTBeTcTByeT BbICOKOM a.n:cop6U:MOHHOM cnoco6-

HOCTM. 3Ha'leHMe V-KpMTepI1H BemeCTB II, III, B npe.n:enax 0,6-0,7 CBM.n:eTenhCTByeT 

o 3aMe.n:neHHOM xapaKTepe npou:eCCOB a.n:cop6U:HM H .n:ecop6U:MM. YMeHbllIeHMe 

BenM'IHHbI V-KpMTepHH C nOBbIllIeHHeM MoneKymrpHoM MaCCbI BemeCTB 1 V-VII 
(Ta6n. I) nOKa3bIBaeT, 'ITO a.n:cop6U:HH CHHTaHonOB Ha 3neKTpo.n:e B 60nbllieM CTeneHH 

nI1MHTHpyeTcH .n:MCPCPY3HeM. EnH30CTb BonbTaMnepOMeTpM'IeCKHX napaMeTpOB, no

TeHU:HanOB, BbICOT nHKOB H 3Ha'leHMM V-KpHTepHH, nonY'IeHHbIX npH Mccne.n:OBaHMH 

BemeCTBa VII Ha PK3 H AC3 cBH.n:eTenbcTByeT 0 .n:ocTaTo'IHoM CKOPOCTM YCTaHOBne-

o 

o 
o 

,. 
2 

1-2 1·6 
mol/dm3 

PRc. 3 

1130TepMbi a,!(cop61..\HH nOJIlt3THJIeHrJIliKOJIH 

100 Ha PKE. 1 e pk; 2 epa 
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I1cCJIeLlOBaHHe !jJOTOrpaqmqeCKH aKTHBHblX rrOSepxHocTeii: 1601 

HH5I a)):COp6U;HOHHOrO paBHOBeCIUI Ha nOBepXHOCTH 3JIeKTpO)):a. COnOCTaBJIeHa a)):

COp6U;HOHHa5I CnOC06HOCTb rOMOJIOrH'feCKHX P5l)):OB nAB HeHOHoreHHblX (nOJIH-

3THJIeHrmIKOJIH 7) H HOHoreHHbIX (cHHTaHOJIbI IV-VII U;HT. 8). l:IoHoreHHbIe nAB 
HMelOT 60JIbIIIYlO 06JIaCTb a)):cop6U;HH no cpaBHeHHIO C HeHOHoreHHbIMH. B 060HX 

CJIyqa5lX a)):cop6U;HOHHa5I cIIoc06HOCTb B03pacTaeT C YBeJIHqeHHeM l:IHCJIa 3THJIeH

OKCH)):HbIX rpynil. B CJIyqae nOJIH3THJIeHrJIHKOJIeH
7 

MaKcHMYM a)):cop6U;HOHHOH 

cIIoc06HOCTH cooTBeTcTByeT 11 = 20. JJ:JI5I <jJOC<jJOPHJIllpOBaHHblx nOJIH3THJIeHrJIH

KOJIeH 60JIee nOJIHOe 3aIIOJIHeHHe )):BoHHoro CJI05I )):OCTllraeTC5I IIpH MeHhIIIHX KOH

u;eHTpaU;H5IX BeIu;eCTBa III, HMelOIu;ero 60JIbillYlO MOJIeKYJl5lpHYIO Maccy, B cpaBHemiH 

C II. B CJIYlfae CHHTaHOJIOB IV- VII a)):cop611pyeMOCTb JIHHeHHO B03pacTaeT OT 

BeIu;eCTBa IV C 11 = 3 )):0 VII C 11 = 17. 

no IIOJIyqeHHhIM i( ({J), C-KPHBbIM nocTpoeHbI COOTBeTcTBYIOIu;He H30TepMbI, 

a)):cop6U;HH (pHC. 3 - 6), y)):OBJIeTBOp51lOIu;lle ypaBHeHHIO H30TepMbI JhHrMlOpa. 

):(JI5I ou;eHKH e IIpHMeHeHa <jJ0pMYJIa 

(I) 

2·4 1'2 2'0 
mol/dm3 

PHc.4 

I130TepMbI aLlcop6UHlI CHHTaHOJIOB C12H2S0(CH2CH20)4S03Na Ha PK3. a n = 3; b n = 7; 
1 e pk ,; 2 e pk2; 3 epa; 4 e min• c n = 10; d n = 17. 
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1602 rOpOXOBCKHH : 

io - eMKOCTHhIH TOK cpOHa B OTCYTCTBIHI flAB; i.( CPx) - MRHRMaJIhHOe 3HaqeHI1e 

eMKOCTH HJIH npe,n:eJIhHhIH TOK (noTeHI.l;HaJI) KaTo,n:Horo HJIH aHo,n:Horo nHKOB 

B pacTBope cpoHa C ,n:06aBKoH flAB; ic(CPc) - MHHI1MaJIhHOe 3HaqeHHe eMKOCTI1 HJIH 

npe,n:eJIhHhIH TOK (noTeHIJ;RaJI) KaTo,n:Horo I1JIH aHo,n:Horo nRKOB npR npe,n:eJIhHOM 

3anOJIHeHRR nOBepxHocTR 3JIeKTpo,n:a flAB. 

HaJIfiqRe rop6a B BepxHeH qaCTR H30TepM BemeCTB IV- VII npR RX a,n:cop6IJ;HH 

Ha PK3 (PI1c. 4 (a - d) 06'MlcHeHo nepexo,n:oM MOHoMepHoH CPOPMhI B MHIJ;eJIJI5IpHYlO. 

BhNHcJIeHa KpRTHQeCKa5I KOHIJ;eHTpaIJ;H5I MHIJ;eJIJI006pa30BaHH5I (KKM) (pHC. 4 
Ta6JI. I). B cooTBeTcTBHR9 c - 19 KKM JIRHeHHO B03pacTaeT C QRCJIOM 3THJIeHOKCH,n:

HhIX 3BeHheB CI1HTaHOJIOB. A,n:cop6IJ;H5II, II, III Ha YflrC3 I1CCJIe,n:OBaHa, COrJIaCH0 10 

2 

PMc.5 

M30TepMbI a,n:cop6rum rrOJIR3TKJIeIITJIMNOJUI 

100 Ha YnH;). 1 e i .2 ecp 

1'0 ~---,r-----.---.----r--:;;I(f")---' 

~---"---:;-2f1'1/} 

e 

C(I/I)10~, m ol/ dm3 

12 

PMc.6 

rpa$mrn 3aBHCHMOCTM CTerreHH 3arrOJIHeHHlI 

OT KOHQeHTpamm: 1 rrOJm,n:eKa3THJIeIITJIHKO

JIeBOrO 3$Hpa 3THJI$OC$OpHoil: KHcnOTbI; 

2 rreHTa3pHTpHT-,n:H (rroJIH3THneIITJIHKoJIb-l00) 

$oc$aTa; a rrpll Hccne,n:oBaHHH Ha PK3 Ra 

$oRe 6opaTHoro 6Y<Pepa; b TOlKe npa accne

,n:OBaHHH Ha ynrC3 Ra $oHe 1 M-KN03 
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MCCJJe~oBrume IPOTOrpaIPH'IeCKH aKTHBHbIX nOBepXHOCTeii 1603 

Ha OCHOBe HHrH6HpOBaHlHI MaKCHMaJIbHOrO TOKa 3JIeKTpOpaCTBOpeHHH cepe6pa 

(stripping - CTa,n:HH) (Ab) B IIpo:o;eccax Bblpa)KaeMbIXll ypaBHeHIDlMH: 

(Aa) 

Ag: + e < a , Ag. 
I b I 

(Ab) 

(A) 

1130TepMbI a,n:cop6:O;HH BemeCTB I - III Ha ynrC3 npe,n:cTaBJIeHbI Ha pHC. 5, 6, 

BeJIwuma Ka)KymeiicH KOHCTaHTbI a,n:cop6:O;HoHHoro paBHOBeCHH IIpH nOTeH:O;HaJIe 

IIHKa, B p , Haii,n:eHa H3 JIorapHcpMH'IecKoii CPOPMbI ypaBHeHHH H30TepMbI a,n:cop6:O;HH 

JI:mrMlOpa 

Jg [e /(l - e)] = 19 B + 19 C, (2) 

2'5-

1095 

1·5 

-5 
mol/dm3 

PHc.7 

3aBHcliMoCTb Ig IpK H Ig S OT 19 C: 1, 2 nOJIH

~eKaJTHJJefITJIHKOJJeBOrO 3IPHpa 3TlWIPOCIPOP

HOil: KHCJJOTbI (II) . 3, 4 neHTa3pHTpHT)lR (noJIH-

3THJJefITJIHKoJIb-lOO) IPOClPaTa (III). IpK-BbI
COTa KaTO~Horo a)lCOp6I.J.HOHHOrO IIHKa; c 

KOHUeHTpaUHlI nAB; S CBeTO'lYBCTBIUeJIb

HOCTb BbICOKO'lyacTBHTeJIbHOii 06paIUaeMoii 

'1epHo-6eJJoil: nJIeHKH 
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2 

3 

min 
60 

PMC, 8 

KHHeTIlKa 3KcTparnpyeMOCTH B BOMYIO IPa3Y 

H3 TpHaueTll.JlUeJIJIIOJI03HOii OCHOBbI nJJaCTR

IPHKaTOPOB - COJJeil: 3IPHPOB ~-MOPIPOJJHHO

npOIlll'OHoBoil: KI<ICJJOTbI: 1 R = CH3; 2 R = 
= C7 H lS ; 3 R = CaHl7 



1604 rOpOXOBCKHll: : 

3HTaJIhnHH a KTHBaU;HH a,n:COp6U;HH (-l\G) npH nOTeHU;HaJIe nHKa onpe,n:eJIeHa 

no ypaBHeHHlO: 

-lg B = l\G!RT. (3) 

3HalJeHH5I TepMo,n:HHaMl1lJeCKHX KOHCTaHT HCCJIe,n:OBaHHhIX nAB, npHBe,n:eHHhle 

BT a6JIHu;e, CBH,n:eTeJIhCTBYlOT 06 aHaJIOrHH a ,n:cop6U;HH Ha PTYTHOM H raJIH,n:ocepe6p5l

HOM 3JIeKTpo,n:ax. OTHOCHTeJIhHO HH3KHe 3HalJeHH5I 3HTaJIbnHH a,n:cop6U;HH no,n:

TBep)J(,n:alOT HaJIHlJHe <pH3HlJeCKOH 06paUIMOH a,n:cop6U;HH KaK ,n:JI5I PK3, TaK H ,n:AA 

YnrC3. A,n:cop6U;HH B nOCJIe,n:HeM CJIYlJae perHCTpHpOBaJIaCh Ha cBe)J(e06pa30BaH

HOH nOBepXHOCTH MeTaJIJIHlJeCKOrO cepe6pa. AHaJIorHlJHo 7 nOKa3aHa KOppeJI5IU;H5I 

MOJIeKYAApHOH MaCChI, a,n:cop6U;HOHHOH cnoco6HOCTH <pOC<P0pHJIHpOBaHHhIX nOJIH-

3THJIeHrJIHKOJIeH H HX ceHCH6HJIH3HPYlOml1M H ByaJIHpYlOmHM ,n:eHCTBHeM Ha raJIH

,n:ocepe6p5lHYlO 3MYJIbCHlO12, 06b5lCH5IeMa51 a,n:cop6U;HeH nAB Ha lJaCTHu;ax MeTaJIJIH

lJeCKOrO cepe6pa B npou;ecce BOCCTaHOBJIeHH5I raJIH,n:ocepe6p5lHhlX MHKPOKpHCTaJIJIOB 

npOHBHTeJIeM.oOJIee BhlCOKHe 3HalJeHH5I a ,n:cop6U;HOHHhIX napaMeTpoB III B cpaBHeHHH 

C II KOppeJIHpYlOTCH C ero 60JIblIIeH ceHCH6I1JIH3HPYlOlII,eH aKTHBHOCThlO. 

TaK npH BBe,n:eHHH aKTHBaTopoB ceHCH6HJIH3aU;flH B BhICOKOlJYBcTBHTeJIhHYlO 

raJIH,n:ocepe6pHHYlO <POT03MYJIbCHio HJIH B npOHBHTeJIh OTMelJeHO 60JIblIIee 3HalJeHI1e 

CBeTOlJYBcTBHTeJIbHOCTH B OnbITaX C BemeCTBOM III, B cpaBHeHl111 C II (pHC. 7). npH 

3TOM OnTHMaJIhHaH KOHu;eHTpaU;lul aKTHBaTopa ceHCH6HJIH3aU;rlH cooTBeTcTByeT 

MaKcHMYMY H30TepMhI a ,n:cop6U;H1i (pHC. 6). 
C u;eJIhlO HCCJIe,n:OBaHHH BbIMbIBaeMOCTH nJIaCTH<pHKaTopoB, npoH3Bo,n:HhIX 

~-MHK, CTpyKTyp VIII -XII, H3 TpHau;eTHJIu;eJIJIlOJI03HOH nJIeHKH HaMH 6hIJIH 

HCCJIe,n:OBaHbI n;HKJIHlJeCKHe nomlporpaMMbI BO,n:HbIX 3KcTpaKToB nJIeHOK (<l>OH 

IM-KCI)1 3. KOHn;eHTpaU;H10 3KcTpampyeMoro nJIaCTH<pHKaTopa KOJIHlJeCTBeHHO 

paCClJHThIBaJIH no npe,n:BapHTeJIbHO nOCTpoeHHhIM rpa,n:yHpOBOlJHhIM rpa<pHKaM 

(JIHHeHHbIH YlJaCTOK KOHu;eHTpan;ROHHOH KpHBOH) (PRC. 2). AHaJIH3 rpa<pHKoB 

YKa3bIBaeT H a B03MO)J(HOCTb 3KcnpeccHoro H3YlJemm KHHeTHKH 3KcTparRpyeMocTH 

B BO,n:HYlO cpe,n:y nJIaCTH<pHKaTopoB MeTo,n:OM U;HKJIHlJeCKOH nOJIHpOrpa<pHH. BHe 

3aBHCHMOCTI1 OT KOHu;eHTpan;I1H nJIaCTH<pHKaTopa B JIJIeHKe (B H3YlJeHHoM npe,n:eJIe 

OT 10 ,n:o 15%) HX 3KcTparHpyeMocTb B BO,n:HYlO <Pa3Y YMeHblIIaeTcH C nOBhIlIIeHHeM 

MOJIeKYJI5IpHOH MaCCbI nAB, pa3BeTJIBJIeHHOCTH aJIKHJIbHbIX pa,n:I1KaJIOB H no pH,n:y 

6YTHJI-reKCHJI-renTHJI-OKTHJI (Pl1c. 8). 
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