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ct>H3Hl.fECKtlH XHMHf/ 

M. r. rOHHK6EPr 

K BOnpOCY 0 POJHI PACTBOPHTEJ151 
B )l(H,ll.KO<l>A3HbIX PEAKUH5IX 

(llpeaCra8lleHO alCaaeMulCoM B. A. Ka3aHcICuM 11 XII /954) 

06ll1.eH3BeCTHO 'lpe3BbI'laHHO OOJIblllOe BJIflHHfle, OKa3bIBaeMoe pacTBopfI­

reJIHMfI Ha CKOPOCTb peaKUfII1 B )!{f1)J.KflX paCTBopax. B TO BpeMH KaK CPfl3H­

qecKHe cBoiicTBa paCTBOpflTeJIH BJIHHlOT Ha npOTeKaHiI1e JIlOOOH peaKUflH, 

XHMH'lecKaH ero npflpo.n.a npOHBJIHeTCH .n.aJIeKO He scer.n.a. C TO'lKH 3peHflH 

MeTO)J.a nepeXO)J.Horo COCTOHHHH Bonpoc 00 Y'laCTHH HJIH HeY'laCTflH paCTBO­

pHTeJIH 6 peaKUHH MO)!{eT 6bITb CCPOPMYJIHpOBaH CJIe)J.YlOllI.HM 06pa30M : 

yqaCTByeT JIIH' )J.aHHbIH paCTBOpHTeJIb ~ aKTHBHpOBaHHOM KOMnJIeKCe, T. e . 

«COJIbBaTHpOBaH» JIH aKTHBHpOBaHHhlH ~OMnJIeKC B H3Y'laeMOH peaKII.HH? 
TaKaH nOCTaHOBKa Bonpoca MO)!{eT OKa3aTbCH nJIO)J.OTBOPHOH JIHllib npfl 

YCJIOBHH, eCJm 6Y)J.YT YKasaHbI ,'lOCTaTO'lHO Ha)J.e}!{Hhle KpluepmI, n03BOJIHlO­

llJ,He oueHHTb Te CBOHCTBa aKTHBupOBaHHoro KOMnJIeKCa, KOTophle CYllI.eCTBeH­

HO 3aBHCHT OT «COJIbBaTaUlifl» ero paCTBOpHTeJIeM fI n TO )!{e BpeMH MorYT 

6hlTb 3KcnepflMeHTaJIbHO onpe)J.eJIeHbI. TaKflM CBOHCTBOM HBJIHeTCH IH3MeHeHHe 

06beMa npfl 06pa30BaHflH aKTHBflpOBal-lHOrO KOMnJIeKca . 
Cpe)J.f1 pe3YJIbTaTOB, KOTopble MorYT ObITb nOJIY'leHbl npH nOMOlll.f1 MeTO)J.a 

rrepeXO)J.Horo COCTOHHI1H oe3 3HaHHH nOTeHUflaJIbHbIX nOBe(J'XHOCTeH, Ba)!{HOe 

t
' MeCTO npflHa)J.JIe)!{f1T onpe)J.e.neHfllO 3aBHCHMOCTfI CKopOCTYr peaKI1JHH B paCTBO­

pax OT fH)J.pOCTaTH'leCKOrO )J.aBJIe~fHH. 9Ta 3aBflCHMOCTb Bhlpa)!{aeTCH ypaB­

, HeHHeM (I) 

. (1) 

r)J.e k - KOHCTaHTa CKOPOCTfI; P - )J.aSJIeHHe; fl.v + - H3MeHeHfle 06beMa npH 

06pa30 BaHHfI aKTlflBHpOnaHHoro KOMnJIeKCa (Ha 1 MOJIb) H3 f1CXO)J.HbIX KOMno ­

HeHTOB. TaKflM o6pa30M, 3'HaH f13MeHeHfle KOHCTaHThl CKOPOCTfI peaKuuH C 
)J.aBJIeHHeM fI MOJIbHhle oObeMhl HCXO)J.HbIX KOMITOHeHTOB, Mhl nOJIyqaeM B03-' 

MO)!{HOCTb onpe)J.eJIHTb BeJIH'lflHy MOJIbHOrO oObeMa aKTHBflpoBaHHoro KOM­

llJIeKca. 
ilPH npOTeKaHHH peaKUHH B npHcYTcTBHH pacTBOpHTeJIH BeJIHtIHHa tlv + 

B ypaBHeHflfI (1) 3aBHCHT fI OT pacTBOpHTeJIH; 3Ta 3aBHCHMOCTb, B CBOlO oqe­

pe)J.b, onpe)J.eJIHeTCH pOJIblO paCTBOpHTeJIH B )J.aHHoH XHMH'leCKoi'I peaKUHH. 

ECJIH pacTBOpflTeJIb OKa3bIBaeT BJIHHHrHe Ha KOHcTaHTY CKOpOCTYr peaKUHfI 

JIHllib KaK cpe)J.a, 06JIaJl.alOllI.aH onpe)J.eJIeHHhlMH cpH3f1QeCKHMH cBoi'IcTBaMH 

()J.f13JIeKTpHQeCKaH nOCTOHHHaSl, BHYTpeHHee )J.aBJIel-IHe fI )J.p.), TO H3MeHemre 

KOHCTaHTbI CKOPOCTH C )J.aB.TJeHHeM B pa3JIfIlIHbIX paCTBopHTe.rIHX, KaK npaBHJIO, 

MaJIO pa3JIHQaeTCH no cBoei1 BeJIHtlHHe (nO)J.pOOHee no 3TOMY Bonpocy 

CM. (2) *. ECJIH )!{e paCTBOpHTeJIb «COJIbBaTflpyeD> aKTflBHpOBaHHbI{! KOM­

IIJIeKC, TO f13MeHeHHe OObeMa npH oopa30saHHH nOCJIe)J.!-Iero MO)!{eT OhlTb 

• I1CCJleAOBaHHH, KOHe4HO, Heo(5xoAHMo npOBOAHTb B KIIHeTlI4eOKoii oMacnr, TaK KaK 

llaBJIeHHe YMeHblllaeT CKOPOCTb AHcjlcjly311H B >KIIAKOCTHX. 
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CYUl,eCTBeHHO pa3J1HtlHbIM .n.JHI pa3HbIX paCTBOpHTeJlCr!, a, CJIc.n.OBaTeJlbllO 

li3MeHe~IHe KOHCTaHTbl CKOPOCTH peaKUIlH C .n.al3J1eHHCM MO>KCT BapbHp013aT~ 
B .n.OBOJlbHO WIlPOKHX n pe.L\CJIax B 3a13HCHMOCTH OT npHMeHelll!Oro paCT130 
TeJJ5I. pH-

B OOUl,eM CJIY'lae MbI MO>KeM HanHcaTb 

(2) 

3.n.ecb L'lvt - H3MeHeHHe oObeMa npH 06pa30BaHHH O.L\HOro MOJl51 aKTHBHpO­

BaHHoro KOMnJIeKCa B OTCYTcTBHe paCTBOpHTeJl5l; L'lvt - .n.onOJIHHTeJIbHOe H3-

MeHeHHe oObeMa, OOYCJIOBJIeHHOe « coJlbBaTaUHdi» ,HJIH paCTBopcHHeM aKTI1-

BHpOBaHtIOrO KOMnJ1eKCa (Ha MOJlb ero); L'lvr; - H3MeHeHI1C OObCMa npH COJlb-

BaTaUHH (HJIH pacTBopeHIlH) B .n.aHHOM pacTBOpHTeJIe I1CXO.n.HbIX KOMnOHe~!TOB 
(B paC'leTe Ha 00pa30BaHue 1 MOJI51 aKTI1BHpOBaHHoro KOMnJIeKca). 113 BeJIIH­

'lHH, BXO.L\51U~I1X B ypaBHeI·me .(2), nOCJIe.lJ,H5I51 MO>KeT ObITb HenOCOe.L\CTBeHHO 

onpe.ll.eJIeHa 3KcnepHMeHTaJIbHO; 3Ha'leHHe L'lv + HaXO.ll.51T paC'leTO~ no ypaB-

HeHHID (1) H3 KHHeTli'leCKI1X .n.aHHbIX. . 

PaccMoTpHM B Ka'leCTBe npl1Mepa B3aHMo.ll.ei:fcTBHe nl1pHJlHHa C FlO.ll.HCTbIM 

3THJIOM. YMeHbweHHe oObeMa nplH peaKUHH Me>K.n.y 'lnCTbIMH KOMnoHeHTaM'!i 

(B OTCYTCTBHe pacTBOpHTeJISI) npH 30° .L\OJI>KHO COCTaSHTb 20,5 CM3 Ha MOJIb 

np0.ll.YKTa - HO.L\HCTOrO N-3THJlnHp'H.ll.HHH5I (3). B aueTOHOBOM >Ke pacTBope 

~~~)~weHHe oObeMa B 2,1-2,7 pa3a OOJIbWe H COCTaBJI5IeT 43-54 CM
3
/MOJIb 

O'leBH.ll.HO, 'lTO B paccMaTpHBaeMoM cJIy'lae «COJIbBaTaUHSI» aKTHBHpoBaH- ' 

Horo KOMnJIeKCa aueTOHOM npl1BeJI3 Obl K BeCbMa 3HatlHTeJIbHOMY H3MeHcHlHO 

6.v+ no cpaBHemllo C TeM 3Ha'leHI1eM, KOTopoe 3Ta BeJIH'lHHa HMeJIa Obl B 

OTCYTCTBHe «COJIbBaTaUHI1». 
B OTCYTcTBHe « COJIbBaTaUI1H» aKTHBHpoBaHlIOro KOMnJIeKCa HMeeT MeCTO 

npHOJIH>KeHHOe pa13eHCTBO 

L'lV+""6.VO+-L'lV i, s· 

~ 

nJICKCe H3XO]l.51TC51 lIa MCllblllHX pacCTOHlll1flX .n.pyr OT .n.pyra, 'leM p. I1 CXO.ll.1I0M 

COCTOflHI1I1. CorJI3CHO ypanHeHHIO (1), oTpHuaTCJlbHOC 3Ha'lCIIHe L'lv+ lIPH­

BO.n.HT K YBeJIH'leHHIO KOIlCTaHTbl CKOpOCTH C n OIH.JU lelll!CM .n.aCJIeHHH . B pcal\-

I 
UHfIX pacna.ll.a, HanpoTIIB, 06pa30IH\!(iHe aKTI1p.Hpollafifioro F )\![1JICKCa CBH3 'lH(~ 
C HeKoTOpblM yneJIH'ICHHCM 06beM a 3a C'leT pacTfllKellHH CElH3 H, nO.'J,JI CiKa Ul,;1 

t pa3pbIBY, 'ITO npH!30]l.HT K YMCll h lUCIIHlO KOHCTaHTbl CKOPOCTH C .n.aS,lCH He M. 

I 
ECJIH)Ke KOHcTaHTa CI<OPOCTH PC 3 KUHII pacna.ll.a HC YMeHhUJaeTCH, a YBeJIHQ\1-

BaeTcH C n OBblLUeHHcM .n.aBJICHIl51, TO 3TO CBH]1.eTCJlbCTsyeT 0 TOM, 1.JTO Mexa-

}{IH3M pacna.n.a CJIO)KeH Ii BKJlIOqaeT B KatIeCTCe CT a.n.HH , onpe]l.eJJ5110w,ei1 CKO­

pOCTb npouecca, B3aHMo.n.ei1cTBHe .ll.ByX HJIH HeCKOJIbKHX 1.JaCTI1U. TaKHM B3aH­

Mo.n.ei1cTBHeM MO>KeT, B 'laCTHOCTH, HBJI5ITbC5I YQaCTl1e paCTBOpI1TeJJ5I B oopa-

30BaHHIH aKTHBl1pOBaHHoro KOMnJIeKca. 
\I I1JIJIIDCTpaUl1ei1 3Toro nOJlO}KeHH5I MorYT CJIY)KHTb pe3YJIbTaTbl npOBe]l.eH-

HOro B 1953 r. HCCJIe.ll.OBaHH5I COJIbBOJIli3a TpeT. 0YTHJIXJlOPI1.n.a H oeH30TpI1XJIO­

Pl1.n.
a 

B Bo.n.Ho-Cnl1pTOBOM pacTBope npu .n.aBJIeHH51X .11.0 3000 aTM. (6). ABTOPbl 

3TOH paOOTbI OOHapY>KHJIH 3Ha'lIHTeJJbHoe YBeJlH'leHHe KOHCTaHTbI CKOPOCTH 

H3Y'leHHbIX HMH peaKUI1H C nOBblweHHeM .ll.aBJIeHH5I. Me>K.n.y TeM peaKUHH 3TH 

He OHMOJIeKYJI5IpHbI, a MOHOMOJIeI<YJI5IpHbl; CKOPOCTb COJIbBOJIH3a Ha3BaHHbIX 

~ raJIOH.ll.HblX aJIKHJIOB, no .ll.aHHbIM .n.pyrax HCCJIe.n.OBaTCJIeH (1), onpe.n.eJJ5IeTC51 

CKOPOCTbID HaH60JIee Me.ll.JIeHHOH CTa.n.HH -IHOHH3aUI1H raJIOH.n.HblX aJlKHJIOB. 

CJIe.n.OBaTeJIbHO, YBeJIH'leHHe KOHCTaHTbI CKOPOCTH C .ll.aBJIeHHeM B paCCMaTpH­

BaeMOM CJIytIae CBH.ll.eTeJIbCTByeT 00 Y'laCTHH paCTBOpHTeJI5I B 3JIeMeHTapHOM 

aKTe oopa30BaHH51 HOHOB. 
TIpe.ll.CTaBJI51eTC51 BeCbMa HHTepeCHbIM Bbl5lCHeHlie cnpaBe.n.JIHBOCTH 3Toro 

BblBO.ll.a Ha .ll.pyrHx npHMepax nYTeM IHCCJle.ll.OBaHHSI KHHeTI1KH 3JIeKTpOJlHTH­

'leCKOH .ll.>fCCOUHaUHH Me.ll.JIeHHO HOHH3HPYIOUl,HXC5I BeUl,eCTB npH BblCOKHX 

,naBJIeHH5IX. 
B paOOTe (6) CO.ll.ep)KHTC51 CnpaBe]l.JIHBa51 KpHTHKa ypaBHeHI151 CTepHa 11 

3HpHHra .ll.JI5I paC'lCTa L'lv+ B )KIi.ll.Kocpa3HbIX peaKl.I!I151X (8). CJIe.n.yeT OTMeTHTb, 

'ITO OCHOBaHHblH . Ha np0l13BOJIbHbIX npe.n.nOCblJIKaX npHOJlH)KeHHbIH MeTO.n. 

CTepHa H 3Hpl1Hra OblJI Y)Ke KpHTH'leCKI1 paCCMOTpeH H OTBeprHYT HaMH 

I1MeHHo 3TOT CJI~aH Mbl H Ha6JIID.ll.aeM npH peaKUHH nHpH.ll.HHa C HO.ll.HCTbIM 

3THJIOM. KOHcTaHTa CKOPOCTH ee npH 60° YBeJIH'lHBaeTC5I B 3THX pacTBopHTe­

JI51X B 7,8-7,9 pa3a npH nOBblweHH'11 .ll.aBJIeHHfl C aTMoc<pepHoro .ll.0 l 
3000 aTM. Me>K.n.y TeM B aueTOHOBOM paCTBope 06pa3YIDTC51 COJIbBaTHpOBaH- ,. 

I C r. c. TIOBXOM 13 1949 r. (3). 
O.ll.HaKO aBTopbl (6), B CBOID O'lepe.n.b, OWHOO'lHO YTBep)K.n.aIDT, 'ITO npH 

«Me.ll.JIeHHblX» peaKUH51X, npOTeKaIDUl,HX C oopa30BaHHeM UOHH3HpOBaHHblX 

np0.ll.YKTOB H3 HeHTpaJIbHbIX MOJIeKYJI, aKlll1BHpOBaHHbIH KOMnJleKC TaK)Ke .ll.OJI­

)KeH OblTb Bcer.n.a HOHH3HpOBaH. OHH ITIHWYT: «OOJIbWHe OTpHuaTeJIbHble 3H­

TponHH aKTHea UI1H .n.JI5I peaKUHH (1) (<<Me.n.JIeHHblx» - M. r.). nO'lTH HeCOM­

HeHHO npe.n.cTaBJI5IIOT C060H nOTepID 31-ITpOnHH MOJIeKYJIaMH paCTBOpHTeJI~, 3a­

MOpO)KeHHblMH BOKpyr 'laCTH'lHO 110Hli3HpOBaHHblx nepexo.n.Hblx COCT051HlH
H

». Ho 

B .n.ef!CTBHTeJJbHOCTH TaKHe)Ke 3Ha qeHHH L'lS+ (OKOJIO - 30 KaJI/MOJIb' ofpa.ll.) 

xapaKTepHbl H ]l.JISI «Me.ll.JIeHHblX» peaKUHH, npoTcKaIDlU.IiX B OTCYTcTBHe 
paCTBOpHTeJI5I, HanpHMep .ll.HMepH3aUHH lI.HKJIOneHTa.ll.HeHa (9). CJIe.n.OBa­

TeJJbHO, OOJlbWOe OTpUuaTeJIbHOe 3Ha'leHHe L'lS .... He 5lBJI51eTC5I .ll.OKa3aTeJJb-

~ble HOHbl np0.ll.YKTa peaKUI1I1, a B reKcaHe 3TOT np°.ll.YKT HepaCTBopHM. I 
TCID.ll.a ObIJI C.ll.eJIaH BbIBOA (3), 'lTO B YKa3aHHOH peq,KUI1H aueTOH He y'la­

cTByeT B aKTHBl1pOBaHHOM KOMnJIeKce. 

AHaJIOrH'lHbIC pe3YJIbTaTbI ObIJIH nOJIytIeHbl npH HCCJle.n.OBaHliH peaKUHH 

oopa30BaHH51 YKCYCH03THJIOBOrO 3cpHpa 113 YKCYCHoro aHrI1.ll.p H.ll.a H 3THJIOnOrO l 
cnHpTa no.ll. .ll.aBJIeHHeM. KHHeTHl<a :nOH peaKUHH H3Y'laJlaCb B reKcaHe TO­

.JIyoJle, aueTOHe, 3THJIOBOM cmfpTe H H-aMHJIOBOM 3cpHpe (5); 3Ha'leHHe ~eJIH­
tIHHbI 6.v + KOJIeOaJlOCb B Y3KHX npe.ll.eJJax (OT -10 .ll.0 -15 CM3/MOJIb) CTBOM «COJIbBaTaUHH» aKTHBHpOBaHHoro KOMnJIeKca. 

.llaJIbHeHWee H3Y'leHHe BJIH5IHH5I paCTBOpHTeJIeH Ha 3aBHCHMOCTb CKOpOCTH AHaJIH3 Bcex B03MO>KHbIX CJIY'laCB BJlH51HH51 pacTBOpHTeJI51 Ha H3MeHe~He 
KOHCTaHTbl CKOPOCHI peaKUHI1 C .ll.aBJIeHll1eM .ll.JI5I peaKUHH pa3J1H'lHbIX THnOB 

npoTeKaIDUl,HX B )K11.ll.KOH ~a3e, npHBo.ll.HT K BbIBO.ll.Y 0 TOM, 'lTO Bonpoc 00 Y'la~ 
CTHH paCTBopHTe.rl51 B peaKUHH, T. e. 0 «COJIbBaTaUHH» aKTHBl1pOB:l.HHOrO KOM-

(~e~ca, A MQ)KeT OblTb perneH Ha OCHOBaHHH paC'leTa 3Ha'leHlI1H BeJ1I1'lI1HbI 

peaKUHfi OT .ll.aBJleHH5I, HeCOMHeHHO, OKa,)KeTC5I nOJIe3HblM .n.JIfl H3Y'leHH5I Mexa-

~ 
HH3Ma peaKUHH B paCTBopax. 

I1HcTHTYT OpraHH'IeCKOH XlIMHH 
HM. H. A. 3enHHcKoro 
AKa)l.eMHH HayK CCCP 

nOCTynHno 
10 XII 1954 

v + UVi, s) B pa3JIH'lHbIX paCTBOpI1TeJJ51X. . 
ECJlH 3Ta BeJlI1'lHHa B .n.aHHOM paCTBopHTeJJe no CBoeMY 3Ha'leHHID 3aMeT-

HO OTJIHtI.aeTC51 OT COOTBeTCTBYIDUl,eH BeJIH'lIfHbl .ll.JIH peaKUI-iH B OTCYTCTBHe pac­

TBOPHTeJJ5I HJIH B HenO.'I51pHOM paCTBOpHTeJIe, TO 3TO 03HaqaeT, tITO B paCCMaT­

pHBaeMOM CJIyqae paCTBOpHTeJIb Y'laCTByeT B aKTHBHpOBaHHOM KO~mJIe[(cO 
B OT.ll.eJJbHbIX CJIY'la51X C3MbIH 3HaK 1113MeHe1lH5I KOHCTaHTbl Cl<OPOCTl1 P;~K­

lI.HH C nOBbIW~HHeM .ll.aBJIeHI151 Y>Ke n03BOJI51eT C.ll.eJIaTb BbIBO.ll. 0 POJll1 paCTBO­

pHTeJJSI B 3TOH peaKUHH. B peaKUH5IX npI1COe.ll.HHeHH5I H OOMeHa 06pa30BaHI1e 

aKTHBl1pOBaHHoro KOMnJIe[(Ca OObltlHO COnpOBO)K.ll.aeTC5I yM~HbWeHl1eM OObeMa' 

3TO OOb51CHSieTC51 TeM, 'lTO pearHpYIOw,l1e qaCTHUbI B aKllHBl1pOllallHOM KOM: 
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