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BBe.neHHe 

B HeAaBHHX pa60T8X /1,2/ NR n006manR O pe3ynbTaT8X MCCn8~OBaHHH 
~TpyKTypHHX napaMeTpOB ~8n8n nO~HN8TaKpHnOBOA KHCnOTR (TIMK) B 6ecco
neBHX paCTBOpax. BUllOnH8HHHX C nOMOmPD ManoyrnoBoro paCC8RHHR 
peHTreHOBCKHX nyqet1 (MYPF) li HeATpOHOB (MYPH). KOM6HH8l\HH STHX ~BYX 

M8TOAOB n03BOnHna nOn~Tb CB8~eHHR O CTpOeHHH nonepe~oro CeqeHHR 
rH~paTHpOBaHHOrO nOnRHOHa H O CBR3HBaHHH npOTHBOHOHOB /1/. 3TY HH

~OPMaqHD y~anocb non~Tb, HCCneAYR KpMByID pacceHHHR B 06nacTH 
cpaasareasao 60nbmax: ~mfH B8KTopa paCC8SDiHR 'h. , rne StP:PeXTR M8:lK
MoneKynRpHoA HHTe~peHqHH HrpaIDT npeH86peMHMo MarryD ponb. Hccne~o
BaRRe paCTBOpOB nonHsneKTponHToB B MacmTa6ax pa3MepoB oT~enbHoA 

MaKpoMoneKynH, OAHaxo, CHnhHO 3aTpy~eHo TeM, ~O B 06naCTH ManHOC h' 
xpasaa pacceaaaa onpenenrrerca ,UByMR clJYH~aMH E (h ) H Q (h ). 
3aBHCHmHMH OT BHyTpHMOneK,YnRpHoA H M8mMOneKynRpHOn HHTe~pe~H, 

HnH, qTO paBHOCHnbHO, OT CTPYI<TypR OT~enbHO~ MaKpOMoneKynH H B3aKMHO
ro pacnono~eHHR pa3HHX MaxpOMoneKyn B paCTBope. HanpHMep, B pa60Te 
Ka,IlJKH li np. /3/ 113 OmITOB M'{PF B yMepeJniO KOHQeHTpHpOB8.HHNX paCTBO

pax nonHBHHHncynb~aTa Ha ~YHKqHH pacnpe~eneHHR paCCTORHH~ Me~ 

~OHOMepaMR y,nanOCb 06HapymMTb ~Ba MrotCHMYMa, ROTO~ 6HnH COOTHeC8HH 
c BHyTpH- H Me~oneKynHpH&MH Koppen~RMH COOTBeTCTB8HHO. O~aKO 

~1,nenHTb aTH ,nBa Tl1na KoppenHqHA TaKHM ~8M HeB03MOMHO. 
KaK 6bIJIO nOKa3aHO &mnHB.MC 11 AP. /4 • paanensaoe onpeneneaae 

~THX ABYX KoppenRqHOHH~ ~YHKqHA B03MOmHO c nOMO~D MYPH. ecnH HC
nonb30BdTb no~o,nflillYID CMeCb MaxpOMoneKyn, oTnH~maxcfl TonhKO H30
TOnHHM COCTaBOM (HanpaMep, rrpOTOHHpOBaHH@X H ~eATepKpOB~). B no
cne,nYJOjeM aTOT MeTo,n 600 0606meH B paõorax A~acy H np, /5 H BeHYa 

I	 H np. 6/. B rrpeA~eA paõore /2/ MH rrpHMeHHnH 3TOT M8TO,n ~nfl OTHC
KaHRfI 0AHOqaCTHqHoA ~YHKQHH paccem~fI (orrpe,nenfleMon BHYTpHNoneKyngp
HOn KHTeP4epe~Hen) B paCTBOpax ITMK H onpe~enHnH ~YC HHe~H H 
K03~eHTH paCIDKpeHHfI nonHHOHOB, a T~e HX 3aBHCHNOCTb OT cTeneHH 
ijeATp8nH3aQMH. B HaCTO~~ pa60Te UH OllHCHBaeM pe3ynbTaTH SHanH3a 

I pacnpe,nen8HHR MeMMonéKynHpHHX pacCTORHH~, 6a3HpyDmerOCH Ma MeXMoneKY
~RpHO~ HHTe~peHQHH. MH nonaraeM, qTO TaRoA aManH3 n03BonfleT ,ne~aTb 
p~ 3aKnIDqeHHn o Ha,nMOneKynRpHoA CTpYKType paCTBOpOB nonHsneKTponHTOB. 
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ôKcnepHMeH'Í' 

º~Pª~gM: 6NnR HcnOnb30BaHH npOTOHHpOBaHHaR nonRMeTaKpRnOBaR 
KRcnOTa ( M~ = 23000, HH,neKC nOnH)lHcnepCHOCTH Lt::. Mw/M", - 1.. 
= 0,2) R ee Ae~TepHpOBaHHbIA roaoaor ( M~ = 19000, (,.(,.;: 0,5). 
Pacr aopa rOTOBRnRCb B 40 c npOTRBOROHaMH J1{.+-, KOHIJ;eHTpa
~KR nonRMepa 6bIna 0,46 Monb-MoHoMepoB/nRTp (0,04 r.cM-3). 

M~Q~~~QªQ~_~~~~~~_tl~~!QQtlQ~Rccne,oBanocb Ha BpeMRllpaneT
HOM cneKTpoMeTpe ManoyrnoBoro paCCeRHHR /7 Ha HMnynbcHoM peaKTope 
aEP-2 /8/ B Ol5'&e,nHHeHHOM RHcTRTYTe sr,ItepHbIX acczenonaaaã, ,il,y6Ha. AnR 
xaaaoro oõpaaua BbmonHRnHCb ABe ct>eMKH - pacceaaae OT oõpaana (Is ) 
H OT 06pa3Qa c Ao6aBneHHNM CT~apTHb~ pacceHBaTeneM K3 BSHa)lHR, 
nOMeIl\8.eMbIM B npFIMOM nyqKe Mext.rtY 06pa3~OM H. AeTeKTopOM (Ts 11 ). 

Ceueaae paccesaas, oeaeceaaoe K e,nHH~e 06'beMa oõpaena TonlUHHot1' ti , 
npH 3TOM KMeeT BKA 

J~(~) . L.s	 T;.. d.1! .	 {~)v ' 1"[ s: 
I~1f -i;	 ti 

rne Q, li J2. v - renecase yrnN aa AeTeKTOp OT oõpaaua R CTSH,IlapT
Hora pacceaaarena, T; , P/v H (dr/dS2.)v - npOIJYCKaHHe, 
TOnmHHa R )lH~epe~anbHoe CeqeHHe paçCeRHHR BaHaA~. BKnaA HeKove
peHTHoro pacceflHRH yqHTbIBanCR c nOMOmb~ SHanorR~oA C'beMKR cMeceA 

1-12. 0/ 1)2" O , conepaasaax TaROe xe tlHcno npoTOHOB, KaK H accneny
eMbI6 paCTBopbI MaKpOMoneKyn. 

TeopHR 

3aBHCHMOCTp RHTeHCRBHOCTH KorepeHTHoro paccefiHHR HeATpoHOB B 
CMeCR H R ,[) nonaaepoa OT AnHHH BanHO Boro BeKTOpa I (h ), OTHe
ceHHO~ K O,IlHOMY MOHoMepy, RMeeT cne,ny~~A BRA CAMee npa 3aI1HCH 
~YH~~ AnR KpaTKOCTH onYCKaeTCR apryMeHT J, ): 

~	 2 Z. z
I = ( C2H - (li). 11", e, + (~I) - ao). h,f) ~ 1" (Cl/(-"((o). hN • OH H + 

+ (Q.() - eto)~ h~ Q/),f) + 2 («, - 'Lo) ( t:tJ> -ao) Q H.D·"H' k~, (I) 

3 't...hCiblit"tiHl.1tl gncnnyr I 
fUl~~~X H~~' ~~:'~~~a:lÚI 



r ne I-iH,neKCbT H I-i JJ OTHOCflTCR K npOTOHI-ipOB8HHhTM I-i ,net1TepI-ipOBaHHhTM 

MaKpoMoneKynaM; Qk I-i ~ - aMnnI-iTy,nN paCCeSlHI-iR cooTDeTCTB~mHX 

MOHoMepoD; ~o - aMnnI-iTyna pacceHHI-iR paCTBOpI-iTenR, co,ne~amerocR B 

06~eMe, paBHoM napqI-ianbHoMY 06õeMY MOHoMepa; h~ I-i nDO - OTHOCI-i

TenbHNe KOH~eHTp~I-i cooreercrsyoaax MOHoMepoB ( 111-1 + n.o = I); 
(~I ~)= POJ - lÍlOpMqJ8.KTOpbT O,nI-iHOtniOt:1 nena , onacuaannute BHYTpHMone

KynSlpHyIO I-iHTepCpepeH~IO; Oi>/H/ QMD) Q.v.o - lÍlYHK~I-iH Me)KMOneKynRpHot1 
HHTeP!ÍlepeH~I-iI-i. B cny~ae CMeCH MaKpoMoneKyn, I-i,neHTI-itnib~ BO Bcex OTHO

WeHI-iSlX, KpoMe 3Ha~eHI-i~ ~H H ~~ , (I) MO*HO ,npe06pa30BaTb K 60nee 
y~06HOMY BH,ny: 

I=-( ~ - ~H) ~ ~. I1H. P + (Q.p- "O) 2; ( E+ Q) , (2) 

r,ne ~p~ ~h' ~k + ~,~ - Cpe,IlHRR aMnnI-iTy,na pacceSlHH~ MOHoMepa 
B CMeCH. ~3 (2) HeMe~neHHo BH,IlHO, ~TO, BN6HPafl ~o = ~p ,MN 06

pamaeM B Hynb aTopoe cnaraeMoe I-i TeM CaMNM nonYtlaeM B03MO*HOCTb 

H3MepHTb .P (h ) - lÍlOpM<PaKTOp I-iH,IlHBH,nyanbHot1 MaKpOMoneKYnbT. 3TOT 

~yTb ,a nocne,UHHe ro,nH HHTeHCI-iBHO npHMeHReTCR ,nnR Hccne,noBaHHR~h)/5,6/. 

MeHee accaenosaau B03MO)KHOCTH OTHCKaHHR Q (I, ) c nOMoiI!bIO 

MeTo,na CMeWHBaHI-iR I-i30TOnHtleCKI-iX ",nBot1HHKOB". TIp06neMa 3,neCb CBR3aHa 

c TeM, tlTO ycnOBI-iR loi,neanbHOM H,neHTH'tlHOCTH MeQ8HHbTX loi 06bImIhIX MaKpo

MoneKyn MOmHO BbmonHHTb TonbKO c HeKOTOpHM nploi6n~eHHeM no Kpat1Het1 

Mepe no, ,nBYM npH~HHaM. Bc-nepsux , J.I H ;) nonHMepH Henb3R npHrOTO

BHTb CTporo H,IleHTHtDibTMH KaK no cpe,nHet1 CTeneHH nOnHMepI-i3~H, TaK H 
no ~epaM nOnH,IlHCnepCHOCTH. 06cy*,neHHe 3T0t1 TPY,IlHOCTH B /5 3aK8HqH

BaeTCR peKoMeH,n~Het:1 "no B03MO*HOCTloi H36eraTb pa3nHllloif:1 B pacnpe,nene

HHSlX MoneKynRpHhIX BecoB". ApyraR TPY,IlHOCTb, HaH60nee CHnbHO npoRBnR
IO~CR B cnyqae nHHet1Hb~ ,nonH3neKTponHToB, BN3B8Ha B3aHMo,net1cTBHeM 

MaKpoMoneKyn c pacTBopHTeneM. EcnH conbBaTaQHOrlliHe 3~KTN, MeHRIO~e 

nnOTHOCTb pacTBopHTenR B6nH3H MaKpoMoneKynbl,cymecTBeHHbl, ~OpM~KTOpH 

(a Ta~e cooTBeTcTByromHe HHTep!flepeH~oHHbTe ~YHKqHH) 6y,nYT ,nOBonbHO 

CHnbHO OTnHQaTbCR ,nnR N H <) MaKpOMoneKyn. ~3 Hccne,nOBaHHM rH,npa

T~OHHb~ 3~KTOB B /1/ cne,nyeT, qTO HX BnHSlHHe Ha ~OPM!flaKTOpH 
nonsao 6mb cynecr BeHHbIM B 06nacTH /,. R'1' > i (R~ - pa,IUiYC 

HHep~H nonepellHoro CetleHMR rloi,npaTHpOBaHHot1 MaKpoMoneKynbl). B qaCT
HOCTH, ,nnR nonHMeTaKpHnOBOÍo1 KI-iC'nOTbl 3aMeTHhIX OTnHqI-iÍo1 B PI'f H ~ 

cne,Ily~T Qxw,naTb yie npa h~ O, I Á-I. Bo3MOmHbTÍo1, XOTR npaKTHqeCKH 

e,nBa-nH npHeMneMblA 06xo,n 3TOA TPY,IlHOCTH Mo~eT COCTORTb B Hcnonb30Ba

HHH "paCTBopHTenR c ao = o. HaKOHe~, Henb3R nonHOCTbIO HCKnIOmtTb B03

MYll.\eHHR B3aHMo,net1cTBHA MOHoMep-MoHoMep, Bbl3blBaeMb~ H-~ 3aMe~eHHeM, 
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KOTopble, HecMoTpR Ha HX ManOCTb, BnonHe MorYT npoRBHTbCR, HanpHMep, 
B6nH3H e -TomeH, fjJa30BhIX nepexono s H np, 

MMeH B ~ llepe~CITeHHHe TPY~OCTR, Terrep~ rrepe~eM K pacçMOT
peHHIO CTpaTerHH excnepaaeara, noaaonaouero onpenemm, E (h ) H 

a. ( h ). )J,nR TOJlt)leCTBeHHblX H30TonOMepOB, onacasaeaux c nOMOll.\bIO 

lflopMym:l (2), ,nOCTaTOtniO ,nBYX H3NepeHHM, nanpaaep, B TOqKe Q..p':: 'to 

H B KaRot1-JIH60 TOqRe no aD npa VIii = 1. Ilepsoe H3 HHX n03BonReT 
HaATH E. (h ), aropoe - CyMMY 'PCI..) + a. (k.) • B cnyuae HeTOlt,IleCT-

BeHHblX (FI Q )HI&D MbI HMeeM 3a,naqy c 5 HeH3BeCTHhIMH <pyHKQHRMH. 

Ha nepBblA B3rnR)l KaMeTCR, qTO ,IlnR HX OTblCK8HHR ,nocTaTollHo BbIllonHHTb 

5 aHanOrHtDi&X H3MepeHHA H pemHTb COOTBeTCTB~~ID CHCTeMY ypaBHeHHÍo1. 

Ho npH paccMoTpeHHH npaBoA tlaCTH (I) nerKO 3aMeTHTb, qTO ,nnR 3a

,IlaHHoro Cl.o MbI HMeeM KBa.npaTHllHYIO ~OPMY OT 11 .: f1H ,KOTOpaR 

n03BonReT HaATH He 60nee 3-x He3aBHCHMb~ BenHtlHH. ~nR Haxo~eHHR 

acex 5 WYH~, T.O., He06xo,IlHMa BapH~R KaK h H ,TaK H ~o • 

TaKHM cnoc060M, no Kpa~e~ Mepe B npH~ne, MO~O nonYllHTb 3KcnepH

MeHTanbHbTe ,n8HHble, ,nocTaTollHble ,nnR onpe,neneHHR Bcex 5 ~YH~A 

pacceSlHHR, HanpHMep, ,nnR CMece~ H30TonoMepoB, c ,nOCTaTOllHO CHnbHO 

pasnHqaIOmMMHCR pacnpe,neneHHRMH MoneKynRpHb~ BeCOB. O~aKo, eCJIH 

HeTo~,neCTBeHHOCTb lÍlOpM~TOpOB B OCHOBHOM 06YCJIOBneHa B3aHMo,ne~cTBHR

MH MaKpoMoneKynbl c paCTBopHTeJIeM, CaMH ~pM<PaxTOpbl CTaHOBRTCR lÍlYHKQH
RMH, 3aBHCRmHMH OT ao ,H tlHcno HeH3BeCTHkX npo,non~eT OCTaBaTbCR 

60nbwe tlHCna He3aBHCHMbIX ypaBHeHHA. TaKHM 06pa30M, no 3TOMY nYTH 

MO~O npo,nBHHyTbCR TOJIbKO, eCJIH npH6erHyTb K Mo,nenbHblM ~YHKQHRM 1? 
H Q ,,nonYCKaro~M RBHYIO napaaerpaaanan HX 3aBHCHMOCTH OT ao, 
tlTO, O,IlHaKO, CHnbHO c~aeT ~eHHOCTb no,n06HbTX YCHnH~. 

AnbTepHaTHBH~ nyTb COCTOHT B HcnOnb30BaHHI-i ,no~eHHR o ManOCTH 
pasnHtU1~ MeJK,Uy ~pM<PaKTOpaMH p... H f1 (a, COOTBeTCTBeHHO, HHTep

cPepeH~OHHbIMH lflYHKQHRMH QHIi' Qk.o, Q,[),(». TIpH 3TOM, c npH6nH
~eHHeM, HMeID~M TOT ~e nopR)lOK BenHtlHHM HeTOllHOCTH, qTO H pa3nHtlHR 

{ P/of - f?.o l ,MO~O BBeCTH B paCCMOTpeHHe 3qxpeKTHBHbI8 P H (J , 
onpe,nenReMble no cJIe.nyromeA cxeMe. 

Bapaaexae (I) B TOllRe Qo :: ~p '= nu' 'lu + Y\A)'R.,o , Mo~eT 

6mb npe06pa30BSHO K BH,Ily 

I = (AGl)Z. [p + ~H"~' ~(Q)J 
uo (3 ) 

r,ne ?' =- ~. PH + hk' P.o 1 (4 ) 

~(Q) QkH + QI:Ji) - 2 Q~ J) , (5 ) 
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r ne liH,neKCbl H li J) OTHOCRTCR K rrporoaaponaanas li ,nei1TeplipOB8.HHblM 
M8.KpOMoneKynaM; Qk li ~ - aMnnliTy,nbl pacceaaaa cooTseTcTBYlOlIJ;HX 
MOHoMepoB; ~o - aMnnliTyna pacceHHliR pacTBopliTenH, co,ne~amerocR B 
06õeMe, pasaoa napuaansaoay 06õeMY MOHoMepa; 1".1( li Y1.o - OTHOCli
TenbHble KOH~eHTpa.wm cooraercraynaax MOHoMepoB ( Vl + n.o = I);

H 

(~,1 ~J:: POJ - lfJOpM<PaKTOpbl O,nliHOtlliOt1 uena , onacusanaae BHYTpliMone
KYJIíIpHYIO liHT6P<PepeHIJ,li1O; 'Q~/(I Qkl>j ~.o - <pyHKIJ,lili Me)KMOneKynRpHoti 
liHTe~epeHQlili. B cny~ae CMeCli MaKpoMoneKyn, li,neHTlitlliblX BO Bcex OTHO
rneHliHX, KpoMe SHa~eHliM ~H li ~~ , (I) MOmHO npe06pasoBaTb K 60nee 
y~06HOMY Bli,ny: 

I = (~- ~M) ~ h;p, h • P + (Q.p- ((o ) ~ ( E+ Q) , (2 ) H 

rue ~p == Vl H • (lI{ + l1.o. 6l,D - Cpe,nHHR aMnnliTy,na pacceaaas MOHOMepa 
B cueca. 113 (2) HeMeflneHHo Bli,nHO, ~TO, Bb16lipM ~o = /(p ,Mbl 06
pamaeM B Hynb BTopoe cnaraeMoe li TeM CaM~ nony~aeM BOSMOmHOCTb 
li3MepliTb E (h ) - cPOpM<PaKTOp liH)UiBli,nyanbHoti MaKpoMoneKynbl. 3TOT 
~yTb .B nOCne,nHlie rO.llbl liHTeHCliBHO npliMeHReTCR ,nnR liccne,noBaHHR~h)/5,6/. 

MeHee liccne.u0 saau BOSMOJKHOCTli OTblCKaHliR Q (h ) c noaoms» 
MeTo,na CMemliB8.HliR li30Tonli~eCKliX ",nBO~HliKOB". np06neMa s,neCb CBRS~Ha 

c TeM, ~TO ycnoBliR li,neanbHoti li,neHTlitlliOCTli Me~eHHblX li 06hNHblX MaKpo
MoneKyn MOmHO BblTIOnHliTb TonbKO c HeKOTOpHM npli6n~eHlieM no KpatíHeti 
Mepe no· .uBYM npli~liHaM. Bo-nepBblX, ~ li ~ nonliMepbl Henb3H nplirOTO
BliTb CTporo li,neHTli~blMli KaK no cpe,nHet1 CTeneHli nonliMepliS~li, TaK li 
no ~epaM nOnli,nliCnepCHOCTli. 06cym,neHlie 3T0t1 TPY,nHOCTli B /5 3aKaH~
BaeTCR peKoMeH,na4lie~ "no BOSMO*HOCTli li36eraTb pa3nli~t1 B pacnpe,nene
HliHX MoneKynHpHblX BecoB". ~pyrM TPY.uH0CTb, H~60nee ClinbHO npoHBnH
lO~CR B cnyqae JIliHet1HblX ,nOJIli3neKTponliToB, Bbl3BaHa B3aHMo,neticTBlieM 
MaKpoMoneKyn c pacTBopliTeneM. Ecnli COnbBaTa4liOHHble 3~KTbl, MeHRlO~e 

nnOTHOCTb pacTBopliTenR B6nli3li MaKpoMoneKYllbl,cymecTBeHHbl, cPOpM~KTOpbl 

(a Ta~e cooTBeTcTBYIOWMe liHTe~epeHIJ,liOHHble cPyHKQlili) 6y.llYT ,nOBonbHO 
ClinbHO OTnli~aTbCR ,nnH N li ~ MaKpOMoneKyn. M3 liccne,noBaHlití rli,npa
T~OHHb~ 3~KTOB B 111 cne,nyeT, QTO liX' BnliRHlie Ha cPOPM~KTOpbl 
,non}K}io 6mb cymecTBeHHblM B oõnacra /,. Rj,-- ;> i (R'Y - panzyc 
liHepIJ,lili nonepetlliOrO ce~eHMR rli,npaTlipOBaHHoti MaKpoMoneKynbl). B ~aCT
HOCTli, ,nnR nonliMeTaKplinoBoti ~cnoTbl 3aMeTHblX oTnli~ti B P~ li f.b 
cne.nY~T Ç>~,naTb yme npa . h~ 0,1 Á-I. Bo3M01ltHblti, XOTR npaxrauecxa 
e,nBa-JIli npHeMneMblti o6xo,n 3TOti TPY,nHOCTH MOJlteT COCTOíITb B Hcnonb30Ba
HHH 'pacmoparena c ao = O. Haxoaeu, aenssa noaaocrso HCKnrollHTb BOS
M~eHHR B3aHMo,neticTBHti MOHoMep-MoHoMep, BblSblBaeMb~ H-~ 38Me~eHMeM, 
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KOTopble, HecMoTpR Ha liX ManOCTb, BnonHe MoryT npoRBHTbCR, HanpHMep, 
B6nH3H f9 -TOqKH, ~30Bb~ nepexo,nOB H ,np. 

~eR B ~ llepe~cneHHHe TPY~OCTH, TerrepD rrepe~eM K pacçMoT
peaan crpareraa excnepaaeara , ncasonaonero onpenenars E (h ) H 

Q ( h ). ,D,nR TOJit,neCTBeHHb~ H30TonOMepOB, onacssaeaux c nOMOllJ,bIO 
cP0PMynbl (2), nocreroeao ,nBYX H3NepeHHtí, aanpasep, B TOqK6 G..1':: atO 
li B KaKott-JIH60 TOqKe no (,lo npa 101 li = 1. Ilepsoe HS HHX nOSBOJIReT 
Hat1TH E. (h ), sropoe - CYMMY 1:(~) + a (~) . B cayuae HeTOllt)teCT-
BeHHblX (Bj a )H,a:> Mbl HMeeM 3a.na~ c 5 HeHSBeCTHbIMH cPYHKQHRMH. 
Ha nepBblA B3rn~ KaEeTCR, QTO ,nJIR HX OTNCKaHHR ,nOCTaTOtlliO Bblllon~Tb 

5 aHanOrHtlliblX H3M6peHHtí H peWHTb COOTBeTCTByD~ID CliCTeMY ypaBHe~A. 

Ho npH paccMoTpe~H npaBo~ ~aCTH (I) nerKO 3aMeTHTb, ~o ,nnR sa
naaaoro Cl.o MbI RMeeM KBa,npaTH~YID cPOPMY OT 11.: I1H ,KOTOpaR 
n03BonffeT Ha~TH He 60nee 3-x HesaBHCHMb~ BenHqHH. ,D,nR Haxo~e~R 

ncex 5 <I>YH~, T.O., He06xo)U{Ma BapH~R KaK Vl k ,TaK H 'lo • 

TaKHM cnoco60M, no KpaAHeA Mepe B npHHqHne, MO~O nonY~Tb 3KcnepH
MeHTaJIbHble ,n8HHble, ,nocTaTOtllible ,nnR onpe,neneHHR Bcex 5 cPyHKQHti 
paccemrnR, HarrpHMep, ,nnR CMece~ H30TonoMepoB, c ,nOCTaTO~O CHnbHO 
pa3nH~mHMHCR pacnpe,neneHHRMH MoneKyníIpHblX BeCOB. O,nHaKo, ecnH 
HeTo~,neCTBeHHOCTb ~OpM<PaRTOpOB B OCHOBHOM 06ycnoBneHa BSaHMo,neticTBliR
MH MaKpoMoneKynbl c paCTBopHTeneM, CaMH cPopMcPaKTOpH CTaHOBRTCH <PYHKQH
RMH, 3aBHCHmHMH OT ao ,H qHcno HeH3BeCTHblX npo,non~eT OCTaBaTbCH 
60nbme QHCna He3aBHCHMNX ypaBHeHH~. TaKHM 06pa30M, no 3TOMY nyTH 
MO~O npo,nBHHyTbCR TonbKo, ecnH npH6erHyTb K Mo,nenbHhIM ~yHKqHRM 1? 
H Q ,,nonYCKaIOmHM RBHyIO napaaerpaaanxn HX saBHCHMOCTH OT a o , 

~TO, O,nHaKO, CHnbHO c~aeT QeHHOCTb nOA06HblX YCHnHA. 
AnbTepHaTHBH~ nyTb COCTOHT B HcnOnbSOBaHHH ,nonymeHHR o ManOCTH 

pasnHtIH~ MeJt,Uy cPoPM<PaKTOpaM~ PIol H f1 (~, COOTBeTCTBeHHO, KHTep
cPepeHIJ,liOHHbIMH cPyHKQHHMK Q H Iof , Q HO, Q,[),f). IlpH3TOM, c npH6nH
~eH~eM, HMeIOmHM TOT ~e nopR,noK BenHQHHN HeTOtlliOCTH, QTO H pa3nHllHR 

I PH - 8.0 I ,M01ltHO BBeCTH B paCCMOTpeHHe 34xPeKTliBHtre F H i:[ , 
onpe,nenHeMHe no cne.nyrometi cxeMe~ 

Bblp8JlteHMe (I) B To~e Qo =~ p -:: l1u ' qu + 11\,,0' R.o MO!teTI 

6blTb npe06pa30BS.H0 K B~,ny 

I".o == (A~f [p -.- "w".o· ~(Q)J . (3) 

r,ne F =- \1\02)' 1?H + hk' P.o (4 ) 

~(Q) QkH + Q/jJ) - 2 Q~~ , (5 ) 
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liI c;í G} = h~. ~\o' (Q~ -~f' 
---vI 

3~KTMBHYID' MHTe~peH~MOHHYID ~yHK4IiIID ~ MS GKCneplilMeHTa MO*HO on

pe~enlilTb C nOMOmbID cne~yID~ero COOTHomeHIiIR: 

V!k' II-( + hJ) [.o - I k oO :::. ~G:()2. lQ+ f\w h,o. ~(Q)J , 
(6 ) 

,-.,.,....

r~e 
o.. =- V\d)' QH H + l1 H Q.,o,() , (7 ) 

a BelIliItrnHbI IIf liI L.o - IiIHTeHCIiIBHOCTM, IiISMepeHHble B pacrnopax tlliC

ThlX H liI j) nOlIMMepOB B pacruoparene c ((o::: t:fp , IiICnOlIbsyeMoM 

~llR IiISMepeHIiIM IH:/) B CMeCI1 H 11:D nonlilMepoB, liI onacusaeaae 4J0p

MYlIO~ (I) npa h H ::: I liI ~::: I COOTBeTCTBeHHO. I1s (4) ~ (7) ~
HO, tlTO npa I1k ::: ~ ::: °,5 BBe~eHHbIe HaMM GqxpeKTMBHhle P liI Q 
COBna~aDT c 06~b~1iI CpeUHIiIMIiI BenMtrnHaMl1. ITpM C61I1iI~eHIiIIiI CBO~CTB Me

qeHHblX liI HeMeqeHHhIX MaK~oMoneKYlI P liI ê[ , eCTeCTBeHHO, npespama
IOTCH B 06bltlHhIe P H Q ~JIR liI~eanbHoi1 CMeCM IiISOTonOMepOB. 

ITpH6nlil*eHlile, KOTOpb~ MbI ~alIee nonbsyeMcR, COCTOIiIT B npeHe6pe~e

HHIiI BenMtrnHoM d>(e< ) B ~OPMYlIax (3) H (6), tlTO nOSBonReT OqeBIiI~h~ 
oõpaaov BhrpasliITb P H &- qepes asxepeaaue BenHtrnHbI L . Cxeua 
"rpex paCTBOpOB" (cIJopMYlla 6) npennovrarensaee cxeau "~BYX pac~oB", 

06c~aBmeMcR nocne <popMynbI (2), TaK KaK B nocne~eM o~eHKa GL 
06RsaTenbHo conepxar pasaoc'rs sana Yw PH - ""li f2> • STa ,n~BKa, 
noanocrs» CKOMneHCMpOBaHHaR B (6), Mo*eT CHnbHO IiICKaSI1Tb (1 B 

oC5nacTIiI cpaaaareasno õonsmax I, ,r,ne P>;> Q . fuecTe c TeM, 

HMeHHO.GTa 061IaCTb npe,nCTaBlIReTCR ocoC5eHHO I1HTepeCHO~ nplil IiIccne~OBa

HHIiI CTPYKTYPlil paCTBopOB. nerRO YBH~eTb, Q:TO oT6pomeHHbIH qneH B (6), 
"V (~H li + Q,f)11) - 2 aH ~)/4..., 6y~eT earyxar» c pOCTOM h He Me,n

neHHee, qeM ~ liI MbI, BO BCRKOM ClIyqae, Hs6eraeM KaTaCTpO<pHqeCKIiI 

601IbilllilX norpemHOCTe~. OC5~ee npe,nCTaBlIeHHe o norpeWHOCTH, BOSHIiIKaIDmeM 

aa-aa npeneõpexeaaa <PYH~Hett dl Q. ) MOJKHO nOlIytlliTb, ecna BBeCTH B 

paCCMOTpeHHe BcnOMoraTenbHYlO aMnlIliITY~ paCCeRHHR o~o~ MaKpoMoneKynlil 

j.fh) =Jy(:tj -expU t~) J.V , pacnpeneneaae nnOTHOCTIiI paccesaaa 

KOTOpO~ HOpMlilpOB8.HO aa e,UHIDII..\Y: J.f{~)Jv= 1... Ecna npHHRTb, 

qTO J? ( ~ ) He saBIilCIiIT OT npHCyTCTBHH ~pyrHX MoneKyn H BSaHMHOe 

pacnonomeHlile ~eHTpOB T~eCTH MaKpoMoneKyn He saBIiICHT OT HX HsOTonHO

ro COCTaBa, TO 

« fJ)(~)}-;JH (,,».)2.
V\N' ~D' g-(Q) 1
_~_-'-v - (8 ) 

""- 2. i... 4(~»2. + <~(tI»2.Q. 

6 

nne <: ,.. > OSHaqaeT 06hltlHble ycpenaeaaa no MOlIeKynRpHOMY secy, KOH

epOpM~HIM, oplileHT~RM H np, STa oueaxa oõpanaerca B Hynb npa h -+ O 
H HHKOI',na He npeaiauaer I. )J.anbHeHmHe YTOtlHeHHR BOSMOXU-IbI c I10MOlnblO 

Mo.uenbH~ npe,ncTaBneHHM 06 OTnHqMRX B pacnpe~eneHHRX nnOTHOCTM 

J H ( ::t: ) H .9.0 (:t" ), liI MbI IiIX ,nnR KpaTKOCTIiI onycxaea. Ilpocrue 
0t:teHKH, BbIIlOlIHeHHbIe Ha OCHOBe pesynbTaToB Hccne,nOBaHHR /1/, nOKa3bI

BaIOT, tlTO B HHTepecHo~ ,nnR aac 06naCT11 h norpeuraocre (8) !ie npesa
maeT 10%. 

TaKHM 06pasoM, cxeMa Tpex paCTBOppB, KOTOpO~ M~ npH,nep*HBanHcb 

B ,naHHOM HCClIe~OBaH~H, nOSBonHeT onpe~enHTb G~KTHBHbIe ~OpMq~KTOp M 

HHTepepepe~oHHYlO 4JYHKqH~, HMelOmHe CM~cn ycpe~eHH~ BenHqHH, npH~eM 

pons Beca npa ycpenaeaaa xrpaer BenHm1Ha 1- h rne n - noas COOTJ 

BeTcTBYIO~eI'O HsoTonoMepa. TaKoe cBoe06pasHe RBnReTCH Clle,ncTBMeM YClIO


BHR 4 p z: Qo , npa BbIIlonHeHHH xoroporo KOHTpacT ,nnR O~I-lOI'o. IWMno


HeHTa ( ~ - Qo ) OKaSbIBaeTCH TeM 60nbme, qeM MeHbille ero conepsaaae
 
B CMeCH. STa oc06eHHOCTb MeTo,na CMemHBaHHR nOSBonReT KaK Ha~T~ 06uq


HbIe cpe,UHHe BelIHGHHbI P liI Q (npH h::: 0,5), TaK H,B onpe,neneHH~
 

npenenax sapsapya nomo /..I H tD nonMMepOB liI ~o , 0t:teHHTb creneas
 
HX HeO~HHaKOBOCTH. BMecTe c TeM RCHO, qTO 06C~aeMaR cxeMa He CHH


zaeT t:teHHoCTH Tpe60BaH~H HMeTb no BOSMO~OCTH H~eHTH~He nap~ H H
 
J) MaKpOMoneKyn. 

Ecna BBecTH B paCCMOTpeHH8 KOppen.H4HOHHyIO ~YHKt:tHi) Y ( .lz::. ) H 

4JYHKqHlO pacnpeneaeaag ~CCTORHH~ p (#t:..), TO ceueaae paCCeRHHR MOjK
MO sanHcaTb B BH,ne /10,11/: 

00 

ti ~W" ! r"? ~",(k't.)/á,,,,), b. (9 ) 

r~e P('t.)= 'i7r'c Z 
Y-{'t.) (IO) 

H ~('t.) = (tz(~).l?(i'-+~» j (TI) 

'2 (~) : J (;t) - Y - Hs6b1ToQHaH nnOTHOCTb aMnnHTY.llbI paccea-

HHR, a cK06KIiI <, .• '. > OSHatreJ)T ycpenseaae no oCSõeMY oõpasua 

H no sceu opHeHTaQHmt BeKTOpa 'i: . ~I<t:tHR P ( e, ) (H, ovesan

HO, !' ( "t. )) MO)KeT 6bITb HatmeHa HS GKCnepHMeHTaJIbH1ilX ~8.H!:iDIX c no

MOIIU>ID oCSbI'tniOI'O nyeoC5ya.aOBSHHH !1?ypbe IiInH MeTo~a KOCBeHHOI'O <Pyp:be
npeoCSpaSOBaHHH / 0,1./. EcnH B KaqeCTBe aKcneplilMeHTanbH~ ~aHHHX HC

nonbSOBaTb KOM6HHat:tH~ (6), ,naDmyD Me1KMOneKynRPHY1O 4JyHKJ.:tHD paCCeRHHR 

Q. ( h ), cooTBeTcTByD~ 'l" ( r ) orpasaer xoppenanaa MeJK,IIy ceI' 

MeHTaMH, npHH~ne~MH TonbKO paSHbIM MaKpOMoneKynaM. 
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PesynbTaT~ H 06C~eHHe 

Ha pHc.I npHBe~eHM 3KCnepHMeHTanbH~e KpHB~e ~ (h ), nony
qeHH~e npH HeCKonbKHX CTeneHRX He~TpanHS~HH ru~. KpHBMe nonyqeH~ 

..c- o I 0,0 
o ~	 I 

N 

a
 
<l
 

, -0,1 

I 
0,01 

-0.2 r 1.0 

0,035 

-0,3 r- 0,07
 

0,1
 

o 0,05 0,10 0,15 h,Â-1 

PHc.I.	 ~CTb CeqeHHR pacceHHHR, onpe~enReMaR Me~oneKynRpHOA HHTep
tfJepe~eA (CM. !p-ny 6), OTHeCeHHaR K e~HHm.\e 06óeMa pac'raopa 
IlMK B .1)2. o npa paSnHqHbIX creneaax HeATpanHs~HH c no
MOIIU>Il ~ O.() • Ko~eHT~R noxasepe 0,46 (MoneA OCHOBa
HHA )/nHTp ( ~ 0,039 r/CM3 ) . lhicna sosxe KpHBbIX cooreercr syor 
CTeneHH HeATpanH3~H. 

KOM6HHaqHeA KpHBbIX pacceHHHR OT HSOTOnHqeCKHX cMeceA H H ~ nonH
MepOB H OT qHCTb~ KOMnOHeHTOB cornaCHO ~opMyne (6). B cnyqae HeHOHH
SKpOBaHHbIX ~eneA ( ol = o) BKna~ M~~oneKynHpHoA HHTeP4epe~HH B 
cyMMapHoe pacceHHHe HeBenHK. O~aKO ~e npH ol = 0,01 Me~oneKY
nHPHaR HHTe~epeHqHR CTaHOBHTCR cy~ecTBeHHoA. ApyrHMH CnOBaMH, nORB
neHHe cpaBHHTenbHo MBnOrO qHcna sap~oB B~3~BaeT c~cTBeHHHe nepe

~I 

ITpH cI.. > °sce xpasae a (h ) KatleCTBeHHO noxoxa npyr aa 
npyra, KpOMe Toro, rrpa h> 0,12 Â-I Q ( h ) B npenenax oWH60K 
3KCnepKMeHTa o6pamaeTcR B Hynb. CooTBeTcTBeHHo, cYMMapHaR KpHBaR 
pacceHHHR OT O~OKOMnOHeHTHoro pacTBopa B 3TOA 06naCTH h OKaSbtBa
eTCR nponopnaoaansaoâ O~OqaCTHqHOMY <pOpMlPaKTOPy E (h ), a napa
MeTpbt, onHCMBaKlWHe CTPYKTYPy nonepeqHoro CetleHHR nonHHOHa, MO~O 

onpe~enRTb 6es npHMeHeHHR HSOTOnHtleCKH MeqeHHbtX OÓpaS~OB /1/. IlpH 
ManbIX h MeJlUl;enHaR HHTepPepe~OHHaH <PYHKWHi orpauarensaa H nlIaBHO 
BospaCTaeT, ~OCTHraR HyneBb~ SHaqeHHA npH h = 0,05 T 0,12 A-I 
(B saBHCHMOCTH OT CTeneHH HeATpalIHsaQHH). Ilo~06HM~ pesynbTaT 6btn 
nonYtleH BHn~HaMC /4/ ~nR nonypas6aBneHHb~ BO~b~ paCTBOpOB nOlIHCTH
peH-cynb<p0HaTa HaTpHR. 

~nR B~RBneHHR npoHcxo~~X H3MeHeHHA CTPYKTYPM ~CTB0f' B KOOp
~HHaTHOM npencraaneaaa c nOMOII4bIl nporpasan I r: p/10, I / 6~nH 
BbttlHCneHbt !fJYHKqHH pacrrpeneaeaaa paCCTORHHA p ('"t.. ) H xoppenauaonnaa 
<PYH~R ..;- ( "l. ). Ilocnenasa MO)KeT 6mb npenceasnena aa RSUKe no
KanbHoH KOH4eHT~HH MOHOMepHbtX SBeHbeB )V ( ~ ): 

.o.-{~)	 (.A'l)L.. [.( ;V{x"""). ;Y{x"""-4--t>-- IV 2~ , 
~ =	 (12) 

r-ne N - cpenaaa Ko~eHTpa1J.HR MOHoMepoB (tlliClIO MOHoMepoB B CM3 ) , 
~ - cpenaexaanparucaaa Hs6bITOqHaR aMnlIl1Ty~a paCCeRHHR MOHoMep-

Horo 3BeHa (lfJ-na 5). ~OlIHHB ycpe~HeHHe B (12), M~ nonyqaeM . 

-----:-r- [ - - 2..JfL-r.) =	 (.6..~) /'I. .NCt)-1V , (13) 

rne }I ( ~ ) - Ko~eHTpB.WfR MOHoMepoB aa paCCTORHHH ~ OT Hs6paHHO
ro MOHoMepa, ycpe~eHHaR no BceM BOSMO~btM B~60paM aToro Haqana OT
cuera. O,zÍHaKo B H8lIleM cnyqae ( y- ("l: ) nonyaaerca <pyp:oe-npe06paso
BaHHeM Me~OlIeKynRpHotl HHTep<flepeHQHOHHOA !fJYH~H a (h )) <PYHK~R 

jV ( ~ ) OnHCbtBaeT Ko~eHTp~Kl MOHOMepOB, He npHH~ne~x ToA ~e 
NaKpOMOlIeKyne, tlTO H MOHOMep, H36pSHHbIH B KaqeCTBe Haqana OTcqeTa. 

__ Cpe~RR Ko~eHTpaqHR MOHOMepOB B~cnRnaCb no COOTHoweHHIl 

}
 
j./=:- e. ft,yMo ( e - Ko~eHT~HH nonaaepa B r / C~ , ~ - qHcno
 

Asoranpo , No - MoneKynnp~ sec 'MOHOMePHoro sseaa), ~nR HcnOnbSOBaH

aux pacraopos ( e. = 0,039 r/cN3 ) N = 2,8.1020 (MoHoMepmrx SBeHb

eB/CM3 ). OTHocHTenbHaR Ko~eHTp~R tt~x" MOHoMePHbIX SBeHbeB CBR

aaaa c tfJYHKqHeA pacrrpeneaeaaa paCCTOHHHH __ 

\t) (-r) s tI(~)/i1 =i + pt't)/( (I7r't 
z (d~)t. IV 2.) . 

(14) 

CTpO~KH	 CTpyKTyp~ paCTBOpa. 
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II
.1
 

B 3TOM npe~CTaBneHHH MH H npHBO~~M OCHOBHble pe3ynbTaTH 3Kcnep*MeH-
Ta (pac.z ),	 _ 

I1PH d... = °OTHOCHTelIbHM KOH~eHT~SI ;V{l.)/-V 6mf3Ka K 
e naaaue nOtrrH BO Bcet1 06naCT* *ccne~OB8HHbIX "Z. • 8TO 03Ha'4aeT, trrO 
Me~y nono~eH*flMH cerMeHTOB pa3HUX MaKpoMoneKyn HHKaKO~ KOppelI~H 

HeT. Manoe ncaoxareasaoe OTKnOHeHHe h ("c. ) OT I npa z < 40 A 
Mo~eTYKa3HBaTb Ha 06pa30BaHHe HeKOTOpbIX KOHTaKTOB Me~ny Het1TpanbHH
MH MaKpOMoneKynaMH. Bo3MO~~H MeCTaMH KOHTaKTOB iBnSlIDTcR rH~po~06

HHe M8THnbHHe rpynnH, KOTopHe, KaK nOnaraIDT B /12 , OTBeTCTBeHHH 3a 
"KoMnaKTHYID" KOHq,opMar~HIO ~{ npa HH3KHX rmoeaocrax aapsna, O,UHaKO 
c 3THM Ha6nlO~eHHeM cne~yeT 6HTb OCTOpO~~, TaK KaK Ha6nlO~aeMHe OT
KnOHeHHR h (~ ) 9T I npHMepHo paBHH o~eHKe BepoSlTHõ~ norpeWHocTet1. 

KaK ~e OTMe'4anOCb, ~OCTaTOGHO O'4eHb He60nbworo KOnH'4eCTBa 3a
p~nOB, trr06H H~UMoneKynRpHaH CTpYKTypa pacTBopa cymecTBeHHO ~3MeHH
naCb. 8TH ~3MeHeHHSI BH3HBaIOTCH 3neKTpOCTaTH'48CKHM OTTanKHBaHHeM 
Me1lt,IlY O,I:lHOHMeHHO 3apRIKeHHhIMH ceraearaaa. B pe3YIIbTaTe, 11 ("C...) o 
B6nH3~ Haqana Koop~HaT CTaHOBHTCSI MeHbwe l. HanpHMep, npH ~ =20 A 

n (~ ) = 0,83; 0,35 H °,09 ~nSl 3Ha'48HHí1 01... 0,01; 0,035 H 0,07 
COOTBeTCTBeHHO. I1pH 3TOM cne~eT HMeTb B B~, ~TO p~c IToITele~o

ro CeqeHHSI r~paTHpOBaHHOrO nonHHOHa cocTaBnSleT npHMepHo 10 Ã I/. 
M3 pHc.2 BH~H HeKOTOpNe '48pTH, 06~e ~nH Bcex KOppenHqHOHHMX 

Kp~BbDC npa o/. ~ 0,035. Ilpa Nanux "Z: <PYHKQHH n (~ ) MHoro MeHb
me e~H~~H, .C YBenH~eHHeM ~ OHa MOHOTOHHO B03paCTaeT H ~ocTHraeT I 
npa 'z ~ 120-150 A. Ha 3aBHCHMOCTH .., ('t. ) HeT KaKliX-nH60 YKa3a
HHM (aanpaaep, B BH~e OC~Hnn.fiWf~) na ynOpII,llO'4eHHYKl CTpYKTYPY. Bce 
3TH q~PTH 3KcnepHMeHTanbHõ~ Koppen~HOH~ KpHBbIX cornaCYIOTCH c Ka
'4eCTBeHHõIMH npe~CKa3aHH~H~e-*eHa, OCHOBaHHHMH Ha npe~CTaBneHHH o 
KOppenHqHOHHOA nonOCTH 13. 

B Ka'4eCTBe napaMeTpa, xapaKTepH3YIO~erO pa3Mep Koppen~oHHoA 

nonOCTH, MH BbI6panH paccrosaae Ro, TaKoe, trrO h ( Ro ) = 0,632 = 
= I - ~.-~ . Ha pHc.3 nOKa3aHa 3aBHCHMOCTb xapaKTepHoro PaAHyca R'o 

OT CTeneHH HeATpanH3~H. I1PH CaMbIX HH3KHX CTeneHRX HeATpanH3aQHH 
( ~ < 0.1) ~ B03pacTaeT c pOCTOM o( , O,UHaKO nocne HeKoToporo 
MaKCHHanbHoro 3Ha'4eHHH npz o( ~ 0,12 aacrynaer cnan Ro, KOTOPHA 
npO~O/Dt8.eTCR no 'ai.. z, 0,5. Ilpa ~.> 0,5 Ro nepecraee aasacecs 
OT rJ.. • 

Ka'4eCTBeHHoe oõsscaesae TaRoA 3aBHCHMOCTH Ro OT oL Mbl CBSl3H
BaeM c npoSlBneHHeM ~BYX npo~eccoB, npHBo~~X K npoTHBonono~b~ pe
3ynbTaTaM. Ilpa J.. < 0,1 nosaneaae sapanoa aa nenax H 3neKTpOCTaTH
qeCK~ B3aHMO~eACTBHSI npHB9~flT K Bm'MKH.BaHHiJ cerMeHTOB "tiY'ltHX" 
MaxpOMoneKyn H3 O6'beMa1 3aHHMaeMOrO MoneKynoA c penepH@M cerMeHTOM. 

0.0 
.1 

1,0 

N[r ]
 

N
 

0,8 

i' 
" 

0,6 

0,4 

0,2 

50 100 150 r, A 

PHc.2.	 OTHocHTenbHaR KO~eHTpaqMR MOHoMepHb~ 3BeHbes tt~HX" 

MaKpOMoneKyn Ha pa3Hb1X paccToflHHRX OT penepHoro 3BeHa, 
ycpe,I:lHeHHaR no BdeM B03MO~HM BH60paM/penepHoro 3BeHa 
(Me~oneKynHPHaR Koppe~~oHHaR ~yH~HR). Cpe,IUiHR 
Ko~eHTpaqHH ~= 2,8,1020 (MoHoMepHbIX 3BeHbeB)/cM~. 
~cna B03~e KpHBbIX cooTBeTcTBYIOT CTeneHH HeATpanH3~H. 

O,UHOBpeMeHHO, c pOCTOM ~ npOHcxOAHT pa36YXaHHe MoneRyn, H npH He
KOTOpOM	 ~ 06õeM, 38HHMaeMHH O,UHoA MoneKynoA ~, cpaBHHBaeTCH c 
06õeMOM, npHxo~~MCH B paCTBope Ha OgHy MoneKyny ~~ c,J1;1~ • 
B 06naCT~ o{ > 0, I ( V /~ > I) rrpeoõnanaomyn pcns HammaeT 
HrpaTb BTOpOH npo~ecc - B3aHMHOe npoHHKHoBeHHe nonHHOHHHX Kny6KoB 
" CBfl3aHHoe c HHM c6n~eHHe cerMeHTOB, np~H~nne~max pa3nHGHb~ 

MaKpoMoneKynaM.Oc>neM vr, 3aHHMaeMH~ pa36yxme~ MaKpoMoneKyno~,? \

) . oueuasancs xax 3/
 

/2. 3
v= ('17í/ 3 ) ' (5"/3 ) . f?~ ,	 (I5) 

]0 ]] 



r-ne ,R.s- - panayc HHepWlH MaKpOMOJIeKYlIbI. B npe,nb~lQet\ ny61IHKaQ~m /2/ 
MhI noxasana, 'lTO rrpa YBenH~eHHH cI.... OT O no I RS- scspacraer 
oT 40 no 67 Ã. BbItillCneHHOe c nOMOlUbIO (15) OTHomeHHe Vii{ ,~a1OKe 
nOKaSaHHOe Ha pHc.3, .ne~cTBHTeJIbHO CTaHOBHTCR GOJIbme I B 06nacTH, 

Ro.Â 3 

60 v/v, 

2 

50 

4 O I 

1,0 

PHc.3. 3aBHcHMoCTb ~yca KoppenKqHOHHo~ nonOCTH ( R , O ) Ho 
napaaerpa nepespsraa MaKpOMOlIeKYlI ( V /V:1. ,. ) OT crene-
HH Het\TpaJIH3a.qHH o<. • PaCTBOp nOJIHMeTaKpHlIoBot1 KHClIOTbI B 

iJ'1.0 He~Tpa;IHsyeTcR C nOMOIIU>1O .IV" (),[) • B 06JIaCTH 

o(, .>;.... 0,12 xacrynaet nepespsrrae nonHHOHOB ( V/~:l. >..... I) 
H R.o CTaHOBHTCR MOHOTOHHO y6blBaJDmet\ !fJyHKl.\Hett oL • 

r.né MeHneTcn 3HaI< npoH3BO)tH0~ "Ro/~~. rrpH .nOCTaTOQHO BbICOKOt\ 
CTeneHH He~TpanH3aqHH ( ~>O,5) nepeKpNTHe KlIy6KOB, 06paayeMbIX 
HH)tHBHAYanbHHMH MaKpOMoneKynaMH, CTaHOBHTCR BeCbMa CHnbHbIM 
( \f/~~ 3). rrpOHHKHoBeHHe Kny6KoB B 061IaCTH, SaHRTble COC9AHHNH 
KlIy6KaNH, CBH38HHoe C B03paCTaHHeM .nnHHH nepCHCTeHqHH VI: .n~bHHMH (no 
~nH) B3aHMo,neRcTBHHMH B oT,nenbHo~ MaKpOMoneKyne npH ee HOHH3aQHH /2/, 
9CT9CTB9HHO npKBO~T K YBanK'l9HHID B9pOHTHOCTH Hax~9HRa C9rM9H
Ta "~oR" MaKpOMOneKyJIbI B6nH3H c9rweHTa, H36paHHoro B KaqeCTBe 

12 

• 

I I 

O 0.5 
do. 

:r
 
I' 

Haqana OTCqeTa. ilpe.ncTaBJIR9TCR OqeBH~b~, ~TO npH .nocTaTOGHO 60JIbillHX 
nepenpsrranx 1<ny6KOB ( V /t!;. » I) R" nocrar-aer aCHMnTOTH~eCKoro 
no oL 3HaqeHHR, 3aBHcnmero TOJIbKO OT cpe)tHeM KOH~eHT~H nOJIHMepa 
B paCT80pe. O~eHKa aToro 3HaqeHHH Mo*eT 6n~h nerKO nOJIyqeHa, HanpH

I4/.Mep, c nOMOmbID ~HnHH)tpHqeCHOM Mo.neJIH BHTflHYTHX MaKpoMoneKyn /
o

~JIR HcnOnb30BaHHOrO HaMH paCTBopa 3Ta o~eHKa COCTaBnReT 41 A, qTO 
HaxO.nHTCH B nOJIHOM cornaCHH C pHc.3. O)tHaKO 3TOMY cornaCHIO He cne
.nyeT npH,naBaTh oc060ro 3HaQeHHR, 'TaK KaK onpe.neneHHe Ro HDJIReTCH B 
HeKoTopo~ Mepe npOHSBOJIbHHM, a ~opMa MaKpoMoneKynb! - ~OCTaTO~O ~ane

xa OT BbrrJlHYTo~ /2/. 

Ilocxcnsxy jj eCTh Cpe)tHHH KO~eHTpaQ11H JIl06bDC MOHoMepoB, a 
}/ (""z. ) - Ko~eHT~R TOJIhKO "tIY'KHx" MOHoMepoB, HHTerpan 

000 

~ = J4l1~I.(tV-JY{~»)d~	 (16) 
o 

.n0JI*eH paBHHThcH cpe)tHeMY qHcny MOHoMepoB, npHHa,nJIe~awMX 0)tH0~ ~enH, 

T.e. cTeneHH nonHMepH3~H. M3 3KcnepHMeHTanhHbIX ,n8HHbIX (pHc.2), 
nOCJIe cooTBeTcTBym~x B~qHClIeHHt\, MbI nonYqHJIH ~ = 260±50 .nnH Bcex 
HOHH3HpOBaHHbIX 06paaQoB ( ~ > O), qTO Y.noBJIeTBOpHTelIbHO cornacyeT

.... /f.( I)
CH c cPaKTHqeCKott CTeneHbIO nOJIHMepH3~H (.IVIV = 267, JVw =206). 
TaKoe cornaCHe MO~O pac~eHHBaTb KaK He3aBHCHMoe no,nTBe~eHHe 

BHyTpeHHeA cornaCOBaHHOCTH 3KcnepHMeHTaJIbHbIX .naHHbIX H npo~e.nyp 06pa
60Tlm. 
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Ee331l60THOD B.IO. H ,IJ.p.	 Pl4-86-692 
Manoyrnoaoe pacceaane B pacraopax rronH3ITeIcrpOJUITOn: 
MoneItynllpHaR xoppenanaoanaa !PYHKIJ:HJI n nonYP836aBJteHHhIX 
6ecconeDblX pacraopax nonHMeTaKpIDlàBOH ICHcnOTbI 

C nOMOllU>lO ManoyrnoBoro paccenxan HempOf-tOa VlcCJte,IJ.OBaHhI Me)KMOJteKYJtflpHhle 
xoppenmnm B õeccorreastx pacrsopax rrOnHMeTalepRJIOBOH I<HCnOThI (IlI1K). BIUJ; !PYHIC
UHH Me)KMOneKYIDIpHhIX xoppensnaã cymcCTBeHIIO 38.I3HCHT OT a - CTamUlH HefrrpaJUi3aIJ:Hll 
IIMK. Ilpa _ a == O oraocarensnan leOHUCHTpllUHJI MOHOMepOD "qy)KHX" MaKpOMoneKY-!I 
o(r)	 = N(r) IN 6nH3Ka K 1 H nOttTH ne 3nBHCHT OT pacCTOHHIDI ,IJ.O MOHOMepHoro 3BeHa, 
asrõpaaaoro B xaxecrae aaxurra I<OOp,lI,HHIlT VI npmtannencaurero Bbr.rr.eneHHoH ("cBoeH") 
MaKpOMOJteKyne. O,IJ.HaleO Y'ICO npa a- 0,01, a6nH3H r "" O, o(r). eTaHOBHTCJI aasterao 
Memllle. 1. D.nH scex a (O ~ a ~ 1) n (r) 1IB1U1eTCSl MOHOTOHHO B03pa(."TaIOmeH <PYH{(
mieH, .IlOCTHralOmeH 1 D 06nnCTH 120-150 Â. He naõrnoneao ICaIGIX-nH60 OCI.UUlJlR:U,HH n(r) , 
xoropsre MD'ICHO 6bI110 61,1 pnccranrpannrs reate Ylel13aHIDI aa ynOpJ1)J,OqeHHe MalcpOMone
rcyn	 o pllCTBOpO. cIlOpMIl IepKDblX n (r) corrraeyercn c rcoauernraeã KOppe.T1Ru:HOHHOH nono
CTH.	 Pl1JlHYc rcoppensuaonaoã nonOCTH Ro HeMOHOToHHO 3aBHCHT OT creneaa HempanH:, :mu:HH a(dR/da > O npa O< a <0,1 H dR/da < O npa a >0,1). B nepaoü 06nacTH npeoõrra

\ ~QmYIo pons xrpaer MmlcMoneIeynnpHoe OnanKHDaHHe, BO BTOpOH - pl136YXaHHe MaKpo
( Monolcyn H HX B3llHMHOe npOHHKHOBeHHe, CBlt3aHHOe C aexaarrcoã caoõonaoro 06'heMa B 

pacrnope, 
Pa60Tn nsmonneaa B Jlaõoparopaa HeHTpOHHOH !pH3HKH Ol1RI1. 

Py'ROIlliC:b nOCTyI1WIa B RS,naT9JI:bCront OT~.a.n 

I7 ORTHÓPH I986 roza, 

npCrIpHHT Ofue.nHHcamoro HllCTHTYTa snepastx HCCnenOBaHHH. Jly6Ha 1986 

Ilepenon O.C.BHHorpa.n.oBoH 

Bezzabotnov V. Yu. et alo P14-86-692 
Small-Anglo Scattering in Solutions of Polyelectrolytes: 
the Intormolecular Correlation Funêtion in Semidilute Saltless Solutions 
of Poly (rncthncrylic) Acid 

Tho intormolecular correlations in saltless solutions of poly (merhacrylic) acid (PMA) 
are ínvostígated using small-angle scattering of neutrons. The inermolecular correlation func
tion strongly dependa on a -degree of neutralization of PMA. The reI ative concentration of 
monomors ol "foreígn" macromolecules n(r) = N(r)/N at a = O is found to be very near 
to 1 and doos not depend on distance to monomer unit taken as a reference one and belon
ging to "own" macromolecule. However, even at a = 0.01 near r =O the n(r) diminishes 
remarlrably. For all a (O <a ::;1) the n(r) is found to be--monotonically increasing function 

o 
of r boccmlng equal to 1 in the 120-150A distance. There are no remarkable oscillations 
of n(r) found which could be considered as a signs of ordering macromolecules in solutions. 
The shape af n(r) agrees well' with the correlation hole concept. The radius of the correla
tion halo R exhibits a nonmonotonically dependence on a (dRo/da > O at O< a < 0.1 but 
dIto Ida <O ut a> 0.1 ).The increase of R O VS a is thought to be caused by intermolecular 
repulslon whUe in the descending part the swelling of single macromolecules and their inter
penetrnUon caused by free volume shortage in solution are the overcoming factors. 

Tho lnveetígatíon has been performed at the Laboratory of Neutron Physics, JINR. 
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