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HCCJIE,ll;oBAHHE COBMECTHMOCTH MAKPOMOJIEKY JI 
rrOJIHPHhIX rrOJIHMEPOB B PACTBOPAX 

M.E.OBcemIH, A.B.reBOpK5IH, A.III.CacpapoB II JI.X.CIIMOH5IH 

BceCOI03HblU HaY'lHO-UCC,1eooeamellbCKUU U npoeKmHblii 1I11cmumym 

nO,1UMepllblX npOOYKmoe (BHIfIfIIolluMep), 

EpeeaH, ApMJlHCKaJl C06emCKaJl COIjUa.111CmUlJeCKafi Pecny6l1uKa, CCCP 

IIocTyrrHJ10 B pe,UaKll,HIO 28. ceHT1l6pll 1972 r. 

PaCCMOTpeHa COBMeCTHMOCTb MaKpOMOJ1eKYJ1 CHJ1bHO rr0J111pHbIX rr0J1HMepOB-XJ10pHpOBaHHoro 

cTepeorerYJ111pHOrO rr0J1HH30rrpeHa H rroJ1H-(1,1,2-TpHxJ1op-l,3-6YTa'uHeHa) Ha OCHOBaHHH pe3YJ1b

TaTOB KOMI1J1eKCHblX <pH3HKO-XHMHqeCKHX HCCJ1e,UoBaHHll paCTBopOB B TOJ1YOJ1e H TeTpaXJ10pMeTaHe. 

HCCJ1e,UoBaHHe KHHeTHqecKoll YCTOllqHBOCTH, OrrTfiqeCKOll rrJ10THOCTH, <paJoBoro paBHOBeCHli H ril,U

po,n:llHaMHqeCKHX CBOllCTB paCTBopOB CBH,UeTeJ1bCTBYIOT 0 CYll\eCTBeHHOM BJ1HllHHH aHH30TporrHOCTH 

06Il(ero paCTBOpHTenl! Ha COBMeCTHMOCTb rrOnl!pHblX MaKpOMOJ1eKyn, 06YCJ10BneHHoM rrpOliBne

HHeM CHJ1bHbIX MelKMoneKymlpHhlx B3aHMo,n:ellcTBHll ,UHrronbHoro xapaKTepa B rronllpHbIX paCT

BopRTenliX. IIpH 3TOM 06nacTb rrpe,n:rrOqTHTenbHoll COBMeCTHMOCTH rronHMepOB CMeIl(eHa B CTOPOHY 

rrpe06na,n:alOll\HX co,n:eplKaHHll rronHH30rrpeHa. Pe3ynbTaTbI H3MepeHHll y,UeJ1bHOrO rrapll,HanbHOro 

06beMa cMeceil rrOJ1HMepOB B paCTBopax ,UalOT OCHOBaHHll rrOJ1araTb 06 orrpe,UeJ1eHHOM BJ1I1l1HHH 

rronlipHocTH cpe,n:bI Ha COBMeCTHMOCTb MaKpOMOJ1eKyn TaKlKe B KOImeHcHpoBaHHoM COCTOllHHH. 

Cor naCHO COBpeMeHHbIM rrpe'uCTaBJ1eHHllM ClUlbHble MelKMoneKYJ111pHble B3aI1Mo,UeHCTBI111, B03HH

KalOll\He ell\e B pa36aBneHHbIX paCTBopax TPOMHblX rrOJ1HMepHbIX CI1CTeM, rrpHBo,n:llT K 06pa30BaHHlO 

MoneKynllpHbIX aCCOIJ,HaTOB, llBnlllOll\HXCli 3apO,Ub1IllaMH rra'leK, a B ,UaJ1bHeMrneM H BceM Ha,UMOJ1e

KynllpHoM opraHH3all,HH BbICOKOMOJ1eKynllpHbIX coenHHeHHM. IIpH 3TOM ,UJ111 YCJ10BHH nnOTHOM 

yrraKoBKH rraqeK CYll\eCTBeHHoe 3HaqeHHe HMelOT KOH<popMall,Hll (HnH "CTPYKTypHali rraMlITb") 

MaKpOMOJ1eKyn H HX rronlipHOCTb. HaMll 6bIJ10 nOKa3aHo
I 

, 'ITO H3MeHllll xapaKTep 3THX B3aHMo,UeM

CTBHM II CTeneHh aCCOI~Hall,llll MaKpoMoneKyn BapHall,HeM TepMonHHaMH'IeCKOrO KaqeCTBa H rr0J151p

Hocm paCTBopllTenll, MOlKHO B 3HaqHTeJ1bHOM CTerreHH CMell\aTb KOHueHTpaUHOHHblH: rrpe,n:en 

COBMeCTHMOCTR B TPOllHbIX rronllMepHbIX CHCTeMax. 

HaCT05ll1l,a51 pa60Ta 51BJI5IeTC5I npO,ll,OJI)KeHIICM cepIIII IICCJIe,ll,OBaHIIH no COBMeCTJl

MOCTII MaKpOMOJIeKYJI B paCTBopax C npJlBJIelJeHJleM pe3YJIhTaTOB pa3JIll'lHhlX 

CPJl3IIKO-XJlMJllJeCKIIX MeTO,ll,OB, C lI,eJIhlO BhI5ICHeHJl51 xapaKTepa II CTeneHlf COB

MeCTJlMOCTJl CIIJIhHO nOJI5lpHhTX nOJIJlMepOB nOJIJl (1,1,2-TpJlXJIop-l,3-6YTa,ll,JleHa) 

(1) II XJIOpJlpOBaHHoro 1,4-LIUC (96%)-nOJIllInOnpeHa (II) B ,ll,Byx OTJIlf'JaIOII.I,I1XC5I 

no npJlPo,ll,e paCTBOpJlTemIX. 

3KCIIEPI1MEHfAJIbHMI QACTb 

IIonH(1,1,2-Tpllxnop-l,3-6YTaP:lleH) nonyqeH MeTO,UOM 3MYJ1bCnOHHOH: rronHMepH3aUHH npB 50ce. 
HHHll,HaTOpOM cnYlKHn rrepcynb<paT KanHll, perynllTopoM ,UnHHbl MOJleKYJ1l1pHoJ1 uenO'lKH - Tpe-

Colleen on Czeehoslov, Chern, Cornrnun, IVol. 38/ (19'73) 



MCCJIe,LIOBaHHe COBMeCTHMOCTH MaKpOMOJIeKYJI 1765 

TH'IHhIH ,LIO,LIe~HJIMepKarrTaH. TIepe,LI rrOJIHMepH3a~HeH MOHOMep nO,LIBepraJIClI neperOHKe nO,LI 

BaKYYMOM. 

XJIOpHpOBaHHe nOJIHH30rrpeHa 1,4-I/UC- (~96%)-KoHqJHrypaU;HH 6bIJIO npOBe,LIeHO B 4 - 6 % 

pacTBope TeTpaXJIOpMeTaHa rrpH rrOCTerreHHOM nOBblIIIeHHH TeMrrepaTyphI OT 20° ,LIO 74° C. B Ka'IeCT

Be KaTaml3aTOpa 6bIJI rrpHMeHeH 2,2'-a306HC(H306YTHPOHHTPHJI); CO,LIepJKaHHe XJIopa B KOHe'IHOM 

rrp0,LIYKTe 65 - 66% Bec. TIOJIY'IeHHble TaKHM 06pa30M rrOJIHMephl O'IHIIIaJIH MHoroKpaTHoH 3KC

TpaK~eH rrapaMH a~eTOHa U nepeOCaJK,LIeHl1eM 113 6eH30JIhHbIX paCTBopOB MeTHJIOBhIM CIIHpTOM. 

P1l36aBJIeHHhle H YMepeHHO KOH~eHTpHpOBaHHhle paCTBopbl rrOJlHMepOB O'IHIIIaml OT rrhIJIH H'IaCTHU; 

MHKpOreJIlI 'Iepe3 CTeKJIlIHHble qJHJIhTPbI NQ 1 H N22 . 
CMecu pacTBopoB rrOJIHMepOB, rrpHMeHlIBiliHeClI ,LIJIlI HCCne,LIOBaHHH, rrpHrOTOBnllJIH nYTeM CMelIIe

HHlI onpe,LIeJIeHHhIX KOJlH'IeCTB paCTBopOB KOMrrOHeHTOB C H3BeCTHOH KOHueHTpa~eH. TIepe,LI 

H3MepeHHlIMH CMeCH paCTBopOB nOJIHMepOB BbI,LIepJKHBaJlU B KOHH'IeCKUX Kon6ax C rrpUTepThIMH 

rrp06KaMH B Te'IeHHe 24 'laCOB rrpR rrepHO,LIH'leCKOM H36aJIThlBaHHH ,LInll rrpHHY,LIHTen hHoro CMelIIeHHlI. 

TIPH HCCJIe,LIOBaHHH tjJa30Boro paBHOBeCRlI TPOHHbIX CRCTeM COBMeCTHMOCTh rrOJIHMepOB o~eHH

BanH BH3yanhHo rro paCTBopHMOCTH, rrp03pa'iHOCTH pacTBopoB, BeJlH'lHHe 'laCTI1~, ,LIHCrrepCHoH 

tjJa3hI (MHKpoCKOrrH'leCKH), a TaKlKe rro CKOPOCTH paCCJIaHBaHHlI U BpeMeHH ,LIOCTHJKeHHlI OTHOCHTeJlh

Horo paBHoBecHlI (,LInll OlJeHKH KHHeTH'leCKOH YCTOH'lHBOCTH cHcTeMhI). <l>a30Boe pa3,L1eJIeHHe CHCTe

MhI rrpOCneJKHBanOCh B )I.enHTenhHhl X BopOHKax C eMKOCThlO 25 Mn. XHMH'leCKHM COCTaB BepxHero 

U HHJKHerO cnoeB pacTBopoB onpe)l.enllJIH H3 aHaJlHTH'leCKHX )I.aHHhlX. 

KOJIH'IeCTBeHHall OlJeHKa MoneKYJIlIpHOH COBMeCTHMOCTH 6blna OCHOBaHa Ha pe3YJlhTaTaX 

H3MepeHHlI nnOTHOCTH pacTBopoB (TO'lHOCTh rropllllKa ~ 10 - 4
), Y)l.eJlhHOrO rrap~HaJlhHOrO 06beMa 

(rrHKHOMeTpWleCKH C norpeMHOCThlO MeHhlIIe 'leM 0 ,2-0,3%), xapaKTepHCTU'IeCKOM B1I3KOCTH 

(c TO'IHOCThlO 1-2%) H OrrTR'IeCKOMIIJIOTHOCTH. XapaKTepHCTH'IecKYlO B1I3KOCTh CMeceH paCTBopOB 

rrOJlHMepOB orrpe)l.enllJlH MO)l.HtjJRIJHPOBaHHhlM BHCK03HMeTpOM THIIa Y6enJIo)l.e co BpeMeHeM HCTe

'leHRlI paCTBOpJ1Tenll 120 ceKYH,n:. OrrTH'lecKYlO rrJlOTHOCTb orrpe,n:eJlllJIu <jJoT03JIeKTpU'leCKHM 

KOJIOpHMeTpOM (J;>3K-M. 113Mepel:IHlI rrJIOTHOCTU H BlI3KOCTH npOBO)l.HnH C TO'lHOCThlO TepMO

cTaTRpoBaHHlI 0 , 1 dc. 

OI>CY)K)J,EHl1E PE3Y JIbTATOB 

l1ccJle)l.oBaHHlI tjJa30Boro COCTOllHHlI cMeceH pacTBopoB nonH(I,I,2-TpHxnop-l,3-6YTa)l.ReHa) (I) 
H XJIOpHpOBaHHoro 1,4-IJIIC (96%)-nOJIH30rrpeHa (II) B Tonyone rrOKa3anH, 'ITO )I.aHHall CHCTeMa BO 

BceM paCC~lOTpeHHOM ~lHana30He KOHlJeHTpaWIH H COOTHOlIIeHRH KOMnOHeHTOB He paCCJIaHBaeTClI 

H KHHeTH'IeCKH YCTOH'IHBa B Te'leHHe 60nee 'IeM 3 MeClI~a. KaK BH3yanhHhle Ha6JIlOlIeHRll, TaK H MHK

POCKOllH'IeCKHH aHaJIH3 rrp06 pacTBopoB, B311ThlX R3 pa3JIR'lHhlX rro BhlCOTe TO'IeK cocY)l.a, HR 

B OllHOM CJIY'lae He 06HapYJKHnl1 CKOnh-JlI160 3aMeTHhlX npH3HaKOB tjJa30Boro pa3)1.eneHRll, paCTBophI 

BCer)l.a 6hIJIH rrp03pa'lHhlMI1 11 rOMoreHHblMH, 'ITO CBH)l.eTeJlhCTByeT 06 HCKJIlO'IHTeJIhHO BhICOKOH 

TepMollHHaMH'IeCKOH YCToii'lJ1BOCTH CUCTeMhI. HarrpoTItB, B cOBeplIIeHHo H30TporrHoH Cpe)l.e-TeTpa

XJIOpMeTaHe-cMecH pacTBopoB Tex JKe rrOJlHMepOB )I.alOT Ka'leCTBeHHO HHYlO KapTHHY, rrpOllBJllIlI 

TeH)l.etmUIO K tjJa30BoMY paCCnOeHRlO YJKe 'Iepe3 HecKOJlhKO 'IaCOB rrocJle CMelIIeHHlI (pHC. 1) . 3TO 

Ka'leCTBeHHoe pa3nl1'IHe B TepMO)l.RHaMH'IeCKOM rrOBe,LIeHHH paCTBopOB f H II B TonYOJle H TeTpa

XJIOpMeTaHe MOJKHO I1pOcne,LIHTh TaKJKe Ha OCHOBaHHH KOtmeHTpa~HoHHoH 3aBHCHMOCTH orrTH

'leCKOH rrJlOTHOCTI1 «D), rrpe)l.CTaBneHHoH Ha pHC. 2 . B TO BpeMlI KaK 3aBHCHMOCTh D OT KOH~eHTpa

~HH (c) lIJIlI paCTBopa B TOJIyone (COOTHOlIleHHe KOMrrOHeHTOB 1 : 1) J1MeeT MOHOTOHHO B03paCTalO

lL\HH xapaKTep, )I.JIlI paCTBOpOB B TeTpaXJIOpMeTaHe Ha6nlO)l.aeTClI pe3Kl1H rreperl16 Ha KPHBOH 

OrrTH'IeCKOH I1JIOTHOCTI1 rrpl1 KOHl.\eHTpa~Hl[ C = 8% H C = 9 ,6% )I.JIlI COOTHOlIleHI1H f lII 
4 : 1 HI: 1 COOTBeTCTBeHHO, CBH)l.TeJlhCTBYlOillHH 0 Ha'laJle rrOID3neHHlI B CJ1CTeMe BTOpoii <jJa3hI. 

Ha pHC. 3 rrpe)l.CTaBJIeHa )l.HarpaMMa OTHOCHTenhHoro tjJa30Boro paBHOBeCH!l TpexKoMrroHeHTHoH 

CHCTeMhl f - II-CCI
4

, rrocTpoeHHall Ha OCHOBe aHaJIHTl1'IeCKRX )I.aHHhlX tjJa30Boro COCTaBa (CM. 
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Ta6mmy I) nocne AOCTIDKeHIUI COCTOllHHlI nonHoro paccnoeHIDI '1epe3 30 CYTOK. Ha )l.RarpaMMe 

06nacTb BHYTPK 3aMKHYToH KPllBOH OKO' . COOTBeTcTByeT reTeporeHHoMY, AByx¢a3HOMY COCTOll

HHIO paCCnHBalOll\KXClI paCTBopOB. BepxHIlli npeAen paccMaTpHBaeMoil: HaMl{ 06nacTH KOHl.\eHTpa

I.\IlliOrpaHH'fHBanClI 3Ha'feHHeM Co = 22% (nHHHlI 00'), 'fTO 06ycnoBneHo TeXHH'feCKHMH 3aTpYAHe-

T AEJIMIJ:A I 

c})a30Bb1H COCTaB paCTBopOB nOnliMepOB I H II B TeTpaxnopMeTaHe ):10 paccnaHBaHHl! H nocne 

YCTaHoBneHHlI paBHOBeCHl! 

PaCTBopbl XapaKTepHCTHKa CHCTeMbI nocne 30 CYTOK npH 20°C 

no npnrOTOBneHHIO 
KOHl.\eHTpaI.\KlI, % 06bCM, % COOTHoweHne I : II 

COOTHOlIleHHe KOHl.\eHTpaI.\Hl!---- --- - - ----- -------
I : II % B. cnOl! H. cnOl! B. cnOl! H. cnOl! B B. ¢a3e B H. ¢a3e 

67: 33 9,2 8,6 10,0 

37: 63 13,7 11,6 14,2 

50: 50 13,9 12,4 15,0 

71: 29 13,9 13,2 15,6 

67: 33 18,1 16,2 20,5 

50: 50 19,0 16,5 20,8 

80 

V,% 

4'0 

o 0 200 400 '<.¥ 600 

PMC.1 

KHHeTHKa paccnaHBaHHl! 16% pacTBopoB no

nHMepOB I + II B TeTpaxnopMeTaHe npH pa3-

JIR'fHbIX COOTHOlIleHHHX KOMnOHeHTOB 

I + II: a 1 : 3,61 : 1,63: 1 

62,0 38.0 88: 12 40: 60 

25,0 75,0 91: 9 23: 77 
44,7 55,3 92: 8 21: 79 

74,0 26,0 93 :,7 19: 81 
69,0 31,0 94: 6 10: 90 

50,5 49,5 94: 6 10: 90 

0,6 

o 

0,4 

0,2 

PMC.2 

3aBHCliMOCTb OnTH'feCKoil: nnOTHOCTK pacTBo

pOB I + II OT KOHl.\eHTpal.\1lH 

a B TOJIyOJIe, • B TeTpaxnopMeTaHe (I.\H¢PbI 

y KpHBbIX BeCOBal! ):IoJIHII B cHcTeMe). 

Collection Czechoslov. Chern. Cornrnun. /Vol. 38/ (1973) 



I1cCJleD.OBaHHe COBMeCTHMOCTH MaKpOMOJleKYJl 1767 

HHHMH, CBH3aHHbIMH C 'Ipe3BbI'IaHHO BbICOKOH BH3KOCTblO KOHIIeHTpHpOBaHHbIX paCTBOpOB IIOJIHMe

pOB. TO'IKH, HaXOMIIIHeCH Ha Y'IaCTKe, OrpaHH'IeHHOM 3aMKHYToll: KPHBOll: OKO', COOTBeTCTBYlOT 

COCTaBaM HCXOD.HbIX cMecell: paCTBOpOB ,!(O paCCJlaHBaHID!. TO'IKa K Ha D.HarpaMMe cPa30BOrO paBHO

BecIDI COOTBeTcTByeT KpHTH'IeCKOH KOHIIeHTpaIIHH CKp ~ 6%, HIDKe KOTOPOll CMecH paCTBopOB 

He3aBHCHMO OT COOTHomeHHH KOMIIOHeHTOB He paCCJlaHBalOTCH H IIpe,!(CTaBJlHlOT C060R IIp03pa'l

HYlO rOMoreHHYIO CHCTeMY. llocJle paCCJlaHBaHHH COCTaBY BepXHeH cPa3bI COOTBeTCTBYlOT TO'IKH 

Ha KPHBOll: OK, a HHlICHHR- Ha KPHBOll: O'K. TaK, 13,9%-HoMY pacTBoPY I-II npH O,l(HBaKOBOM 

COOTHOllleHHH KOMIIOHeHTOB OTBe'laeT TO'IKa 3; paCCJlaHBaHHe IIPHBO,l(HT K o6paJoBaHHlO ,!(BYX cPa3, 

H3 KOTOPblX BepXHAA co,!(epllCHT 11,4% I, 1%II H 87,6% CCI4 (TO'lKa b), PacTBop TaKOllllCe KOHIIeH

TpaIIHH, HO C '!(pyrHM COOTHomeHHeM nOJIHMepHbIX KOMIIOHeHTOB (TO'IKH C, d-CM. Ta6JUl1!Y I) npH 

paCCJlaHBaHHH 06pa3YlOT cPa3bI ,!(pyroro COCTaBa. HanpoTHB, Bce KOMII03HIIHH, OTBe'lalOIIIKe TO'IKaM, 

paCnOJlOllCeHHbIM no JlHHHHM conpHllCeHHH (KoHHo,!(aM) (HanpHMep a-b, c-d), He3aBHCHMO OT 

KOHll,eHTpaIIHH H COOTHomeHIDI KOMIIOHeHTOB, nOCJle paCCJlaHBaHHH 06pa3YIOT cPa3bI O,l(HBaKOBOrO 

COCTaBa, 'ITO, B npHHIIHIIe, CBOllCTBeHHO TPORHblM CHCTeMaM C OrpaHIi'leHHOll paCTBOpHMOCTblO 

KOMIIOHeHTOB. 

113 npHBeAeHHhlx B Ta6JIHlI.e I AaHHhIX CJIeAyeT, 'ITO t»a3hI, 06pa3YlOlI.J.HeC5I npH 

paCCJIaHBaHHH CHCTeMhI, He 5IBJI5IlOTC5I rOMoreHHhIMH no XHMH'IeCKOMY coci:aBY. 

Ka)l{Aa5I H3 t»a3, 5IBJI5I5ICh o60ralI.J.eHHOH OAHHM H3 KOMnOHeHTOB, COAep)l{HT B ce6e 

OnpeAeJIeHHOe KOJIH'IeCTBO Apyroro. To 06CTOSlTeJIhCTBO, 'ITO OTHOCHTeJIhHOe CO

Aep)l{aHHe nOJIHMepa I B HH)I{HeM CJIoe (t»a3a nOJIHMepa II) HeCKOJIhKO BhlIIIe, 'IeM 

cOAep)l{aHHe II B BepXHeM CJIoe (t»a3a I) (CM. n6JIHlI.Y I), cBHAeTeJIhCTByeT ° 60JIee 

npeAnO'ITHTeJIhHOH paCTBOpHMOCTH (HJIH cOBMecTHMocTH) MaKpOMOJIeKYJI I B pacT

Bopax nOJIHMepa II. I1MeHHo 3THM 06'h5ICH5IeTC5I HeKOTOpa5I accHMeTpH'IHOCTh 

06JIaCTH paCCJIaHBaHH5I Ha AHarpaMMe t»a30Boro paBHOBeCH5I co CMelI.J.eHHeM 

B CTOPOHY npe06JIaAalOlI.J.HX 3Ha'IeHHH nOJIHMepa I H, COOTBeTCTBeHHO, HaKJIOHHOCTh 

KOHHOA. 

C 3TliMIi BblBo,!(aMH XOPOIllO COrJlaCYlOTCH TaKllCe pe3YJlbTaTbI no HCCJle)J,OBaHHlO MOJleKYJlHpHOll 

COBMecTHMOCTH nOJlHMepOB I + II B pacTBopax, IIOJlY'leHHble H3 IlHKHOMeTpH'!ecKHX H BHCK03H

MeTpH'leCKHX H3MepeHHil:. Ha pHC. 4, npe)J,cTaBJleHbI ,!(aHHble IIO nJlOTHOCTH paCTBopOB B TOJlYOJle 

H TeTpaXJlOpMeTaHe. KaK BMHO H3 pHcYHKa, H3MeHeHHe nJlOTHOCTH KOHIIeHTpHpOBaHHblX pac-

PI1C.3 

,[(HarpaMMa cPa30Boro paBHoBecHH paCTBOpOB IIOllH

MepoBI + lIB TeTpaXJlOpMeTaHe 
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TBOPOB C COCTaBOM W - BeCOBaH ,n:OJlH nOJIRMCpa) B 060HX paCTBOpHTemlX rrpOHcxo,n:HT He aMH

THBHO H HMeeT rrOJlO)!(HTeJIbHOe OTKJlOHeHHe • .llaJIbHeiillIee pa36aBJleHHe rrpHBo,n:HT K YCJlO)!(HeHHlO 

KapTHHbl 3aBHCHMOCTH (I - (I(W), npOHBJlHlOrn.eMYCli B S-06Pa3HOCTH KpHBblX. JIHIlTh B 60Jlee 

pa36aBJleHHbIX paCTBopax (,n:JllI TOJlYOJla 5%, a CC14 '" 1-2%) OTpIDJ;aTeJlbHOe OTKJlOHeHHe rrJlOT

HOCTH OT aMHTHBHOCTH rrOCTerreHHO HC'ie3aeT, BHOBb npHo6peTali rrOJlO)!(HTeJlbHbIH xapaKTep. 

3TH ,n:aHHble rr03BOJllIIOT co Bceit onpe.D.eJleHHOCTblO OTMeTHTb, 'iTO He Bcer.D.a rrOJlO)!(HTeJlbHOe 

OTKJlOHeHHe rrJlOTHOCTH paCTBopOB OT a,n:.n:HTHBHOCTH MO)!(HO paCCMaTpHBaTb KaK rrpH3HaK COB

MeCTHMOCTH rrOJlHMepOB
2

• B KOHIleHTpHpOBaHHblX paCTBopax rrOJlHMepOB rrOJlO)!(HTeJIbHOe OT

KJIOHeHHe IIJlOTHOCTH OT aMHTHBHOCTH, CJle.D.yeT CKopee Bcero, OTHeCTH 3a C'ieT CHJIbHOrO rH.D.po

.D.HHaMH'lecKoro C)!(aTHlI MOJIeKYJllIpHbIX KJly6KOB rrpH 06pa30BaHHH aCCOIlHaTOB npeHMyrn.eCTBeHHO 

H3 O,n:HOPO,n:HbIX MaKpOMOJleKYJl
3

• llTO )!(e KacaeTCli 06JlaCTH pa36aBJIeHHbIX paCTBopOB, TO 3.D.eCb 

yseJlH'ieHHe nJIOTHOCTR y)!(e CBR.D.eTeJIbCTByeT 06 YCRJleHHH $aKTopa B3aHMOnpOHHKHOBeHHlI 

MaKpOMOJleKYJl, rrpHBO.D.lIIIJ.erO K COBMeCTHMOCTR nOJIRMepOB Ha MOJleKYJllIpHOM ypOBHe. 

Cyrn;ecTBeHHYlO HHcpoPManmo 0 MOJIeKymrpHoH COBMeCTHMOCTH TPOHHbIX nOJIH

MepHblx CHCTeM MO)KHO nOJIyqHTb Ha OCHOBaHHH HCCJIe)J.oBaHHH rH)J.pO)J.HHaMHqeCKlfX 

PMC.4 

3aBHCHMOCTb IIJlOTHOCTH paCTBopOB I + II OT 

COOTHOlIIeHHlI KOMIlOHeHTOB CMecH B TOJlYOJle 

(a) H TeTpaXJIOpMeTaHe (6) (~$phl Y KPHBbIX 

KOIDJ;eHTpa~HlI pacTBopoB B %) 

0,2 0,6 1,0 

PMC. 5 

BJIHlIHHe COCTaBa CMeCH" I + II (w-secoBaSl 

.D.OJllI rrOJlHMepa TI) 1m xapaKTepHCTH'IeCKYIO 

BlI3KOCTb paCTBopOB (a) , fIl.D.pO.D.HHaMH'IeCKHM: 

napaMeTp K'(6) 11 Ha Y.D.eJIbHblM: rrapllHaJIbHbIM: 

06beM CMecew nOJlHMepOB, npH C = 5~ (6) 
KpHBble: • B TOJlYOJle, 0 B TeTpaXJIOpMe

TaHe, - - - TeOpeTH'leCKHe. 
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CBoiicTB MaKpOMOJIeKYJI. Ha pHC. 5 npHBO,ll,HTCH 3aBHCIIMOCTb xapaKTepHCTlIlJeCKOH 

BH3KOCTH pacTBopoB nOJIHMepOB I H II OT COOTHOIIleHHH KOMnOHeHTOB B TOJIYOJIe 

H TeTpaXJIOpMeTaHe. lib pHC. 5, KaK H H3 ,UaHHbIX no H3MepeHllIO nJIOTHOCTH pacTBo

pOB, npe,UCTaBJIeHHbIX BbIIlIe, CJIe,ll,yeT, 'ITO 06JIaCTb COBMeCTJiIMOCTH C,UBIIHYTa 

B CTOPOHY npe06JIa,UalOlIllIX 3Ha'IeHHH nOJIHMepa II, 'ITO BnOJIHe corJIacyeTcH 

C pe3YJIbTaTaMH, nonylJeHHblMH npH HCCJIe,UOBaHIIH QJa30Boro paBHOBecml. 

HeKOTopble aBTopbI npH HCCJIe,UOBaHlIH MOJIeKYJIHpHOH COBMeCTHMOCTH TPOHHblX 

nOJIHMepHbIX CHCTeM npH OI.l,eHKe nOJIH 061Ilero paCTBOpHTeJIH HCXO,UHT B OCHOBHOM 

H3 ero TepMO,UllHaMl1lJeCKOrO KalJeCTBa
4

,5. CJIe,UyeT, O,UHaKO OTMeTHTb, 'ITO B CJIYlJae 

nOJIHpHblX nOJIllMepOB Ha COBMeCTHMOCTh MaKpOMOJIeKYJI B paCTBopax cYlIlecTBeH

Hoe BJIHHHHe MorYT OKa3bTBaTb TaKiKe CHJIbHble MeiKMOJIeKYJIHpHble B3aHMo,UeHCTBIIH 

nOJIHMep paCTBOpHTeJIb ,UHnOJIb-,UllnOJIbHOrO xapaKTepa, B03HHKalOIIlHe B nOJIHpHblX 

paCTBOpHTeJIHX. Pe3YJIbTaTbI HaCTOHlIleH pa60TbI, a TaKiKe paHee npOBO,UI1MbIX 

HaMH HCCJIe,UOBaHHH3, CBH,UeTeJIbCTBYIOT, 'ITO HeCOBMeCTHMOCTb nOJIHMepOB I H II 
B cOBepIlIeHHo H30TponHoH cpe,Ue-TeTpaXJIOpMeTaHe o6YCJIaBJIHBaeTCH B OCHOBHOM 

OTCYTcTBHeM no,U06HbIX cneIIHQJHlJeCKHX B3aHMo,UeHcTBHH nOJIHMep-paCTBOpHTeJIb. 

)J.eHcTBHTeJIbHO, KaK BH,UHO H3 pHC. 5, xapaKTepHCTHlJeCKaH BH3KOCTb 060HX nOJIH

MepoB B pacTBopax TeTpaXJIOMeTaHa (T. e. TepMO,lJ,llHaMHlJeCKOe KalJeCTBO pacTBo

pHTeJIH) BbIIlIe, lJeM B TOJIYOJIe. 

B pH,lJ,e pa60T nOCJIe,UHX JIeT6 ,7 ,UeJIaeTCH nOnbITKa H3BJIelJb HHQJopMaIIHIO 0 MOJIe

KYJIHPHOH COBMeCHIMOCTH B pacTBopax nOJIHMepOB no rH'upo,UHHaMHlJeCKoMy 

napaMeTpy K' B H3BeCTHOM ypaBHeHHH XauHHca 1]YJl!C = [1]J + K'[1]J2 . C + .... 
CJIe,lJ,yeT, O,lJ,HaKO, YKa3aTb, 'ITO qm3J1l:leCKHH CMbICJI napaMeTpa K' OCTaeTCH nOKa 

elIle He nOJIHOCTblO BbIHCHeHHbIM. IT03TOMY nO,lJ,06HbIH MeTO,lJ" XOTH H 3aMaHlJHB 

BBH,lJ,Y CBoeH 3KcnepllMeHTaJIbHOH npOCTOTbl, HBJIHeTCH HeKoppeKTHbIM.KpOMe Toro, 

MeiKMOJIeKYJIHpHble B3allMO,lJ,eHCTBHH B ,UaHHOM CJIYlJae HMelOT BeCbMa CJIOiKHblH 

xapaKTep, BKJIlOlJaWIIlHH KaK rY,lJ,p0,lJ,I1HaMHlJeCKHe II TepMO,lJ,HHaMHlJeCKHe B3aHMO

,UeHCTBH5!, TaK H 06pa30BaHMH MOJIeKYJIHpHbIX aCCOIIHaTOB B TPOHHblX nOJIllMepHbIX 

CHCTeMax. Henocpe,UCTBeHHblM nO,lJ,TBepiK,UeHHeM BblIlIeH3JIOiKeHHOro MOiKeT CJIy

iKMTb KpHBa5! 3aBMCMMOCTM napaMeTpa K' (pllC. 5 b) OT COOTHOIlIeHH5! KOMnoHeHToB, 

r,Ue MaKCHMYM KPMBOH K' = K'(w), xapaKTepH3YIOIIlMH 06bllJHO COBMeCTHMOCTb 

MaKpOMOJIeKYJI, HBHO He COOTBeTcTByeT pe3YJIbTaTaM HCCJIe,UOBaHIIH MOJIeKYJIHp

HOM COBMeCTIIMOCTH I + II B pacTBopax. )J.JIH cpaBHeHH5! npllBe,lJ,eHa TaKiKe TeOpeTI1-

lJeCKa5! KpHBaH, nOCTOeHHa5! Ha OCHOBe ypaBHeHHH
8 

K' = K~[rm w; + K~I[1]J;, + 2K~K~I[1]l [1]JII WIWII • 

([1]J), WI + [1]JII WII)2 
(1) 

)J.JI5! HCCJIe,lJ,OBaHM5! xapaKTepa MOJIeKYJIHpHOH ynopH,lJ,OlJeHHOCTH (llJIH nJIOTHOCTll 

ynKoBKH) MaKpOMOJIeKYJI, npH IIX CMeIlIeHHH B 061IleM paCTBOpHTeJIe, HaMH npo

BO,UHJII1Cb H3MepeHHH y,lJ,eJIbHOrO napIIHaJIbHOrO 06'beMa cMeceii nOJIHMepOB B 3aBH-
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CHMOCTH OT HX COOTHOWeHH5I. Y.n.eJThHbIH napIIHaJIbHbIH 06'beM nOJIHMepOB onpe

JJ:eJISlJIH nHKHOMeTpHqeCKH, HCnOJTh3Y5I COOTHoweHHe (CM. Hanp.9) 

V=~(l-~), 
eO mw 

(2) 

r.n.e eo-llJIOTHOCTb paCTBOpHTeJI5I, m, mo-MaCCbI paCTBopa H paCTBOpHTeJI5I B .n.aHHOM 

n1fKHOMeTpe, W-BeCOBa5I .n.OAA nOJIHMepa B pacTBope. 113 3KcnepHMeHTaJThHblX 

JJ:aHHbIX, npe.n.cTaBJIeHHbIX Ha pHC. 5,b, BH)J.HO, 'ITO npH Cpe.n.HHX COOTHoweHHSlX 

KOMllOHeHTOB y.n.eJThHbIH napIIHaJIbHbIH 06'beM CHCTeMbI I -II npaKTHqeCKH OCTaeTC5I 

Hel13MeHHbIM (T. e. MeXaHHqeCKa5I CMeCb nOJIIiMepoB), B 06JIaCTH )!(e npe06JIaJJ:alOIIIHx 

co.n.ep)!(aHHH I10JIHMepa II B3aHMOnpOHHKHOBeHHe MaKpOMOJIeKYJI YCHJIlfBaeTCSI, 

Ha 'ITO YKa3bIBaeT pe3Koe YMeHbweHHe y.n.eJThHOrO napIIHaJThHOrO 06'beMa. Oc06eH

HO HarJISlJJ:HO npOCJIe)!(HBaeTCSI pOJIb paCTBopHTeAA B 06JIaCTH paCTBopOB C npe06JIa

·.n.alOW)IM 3HaqeHHeM nOJIHMepa I: ecml B TOJIYOJIe Ha6JIlOJJ:aeTcSI HeKOTopoe ynJIOT

HeHHe CTpyKTYPbI, TO B TeTpaXJIOpMeTaHe - H30TponHOH cpeJJ:e, Ha060pOT, HMeeT 

MeCTO 3HaqHTeJIbHOe pa3pbIXJIeHHe MOJIeKYJIHpHbIX KJIy6KOB. TaKHM 06pa30M, 

HCCJIe.n.OBaHHe y.n.eJIbHOrO napIIHaJThHOrO 06'beMa CMeceH nOJIHMepOB B TeTpaXJIOp

MeTa He H TOJIYOJIe .n.aeT OCHOBaHHe YTBep)!(JJ:aTb 0 cYIIIeCTBeHHOM BJIHSlHHH npHpoJJ:bI 

06IIIero pacTBOpHTeJISI Ha COBMeCTHMOCTb MaKpOMOJIeKYJI TaK)!(e B KOHJJ:eHcHpo

BaHHOM COCTOSlHHH. 

A 6mopbl 6blpa:>ICalOm 6Jla200apHocmb A . C. Map2aplII/y, K . A. TOPOCIIH (BHHHIloA'JAl ep) 3a 

AI06e3Hoe npeoocma6Aellue 06pa31106 nOAUMep06. 
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