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nORHBHHHJIXROPH,1l;A 

A. Jr. rOfjJfjJ, H. H. /Iu06.1te6, B. M. )Ry.ltUU, M. r. rouuutJepz 

R HaCTOJID:(.eMY BpeMeIm onyOJIHROBaH pHP; pa60T no HCCJIep;OBaHHIO pap;H

KaJThHoii: nOJIHMepHSa~ BHHHJIXJIOpHp;a (BX) B Cpe)l;B aJIb)l;erHAOB [1-9]. 
PeHTreHorpaqm'IeCKH nOKasaHO, 'ITO oopaSYIO~CH B 9THX YCJIOBHHX nOJIHBH

HHJIXJIOPHA (llBX) oOHapymHBaeT nOBhlmeHHYIO I{pHCTaJIJIH'lHOCTb [1, 2, 5]. 
B peSYJIbTaTe HsyqeImH llBX MeTop;OM HR-cIIeKTpOC){OllHH OhlJIO nOKasaRO, 

'ITO lI)JJ{ Ka'IeCTBeHHoii: OIJ;eHKH CTeIIeHH KpHCTaJIJIIflIHOCrn llBX MomeT CJIY

a\.HTb OTHOmeHHe OnTH'leCKHX llJIOTHOCTeH nOJIOC nOrJIOrn;eHHH npH 635 H 

693 CM-t [1,2,4]. OCHoBaHHeM lI)JJ{ TaKHX cym,n;eHlIJl C?IYmHJIH CJIe.nyro:IIQile 

p;aHBhle. llOlIBJIeBHe nOJIOChl 635 CM-t OOYCJIOBJIeHO HaJIH'lHeM Jl)IHHHhlX CHH

P;HOT3KTH'leCI{HX carMeHTOB B KpHCTaJIJIH'leCKoii: OOJIaCTH llBX [10]. lloJIoca 

693 CM-t BblSBaHa npHCYTCTBHeM CHHAHOT3KTH'leCKHX HJIH aTaKTH'leCKHX 

yqacTKoB n;eneii: B at.wPIPRbIX OOJIaCTHX nOJIHMepa, a TaKme HSOTaKTH'leCKoii: 

CnHpaJIbBoii: CTPyKTYPOii: [10]. POCT OTRomeHHH D635/ DOO3 oTpamaeT YBeJIH'le

HHe KpHCTaJIJIH'lHOCTH llBX, CBJISaHHOe C YBeJIH'leRHeM .n;OJIH C·HHp;HOTaKTH'le

CI,HX SBeHbeB B KpHCTaJIJIH'leCKHX OOJIaCTJIX nOJIHMepa. B CBHSH C npe.n;nOJIO

>ReBHeM; 'ITO KpHCTaJIJIH'lHOCTb IIBX 06YCJIOBJIeHa CTepeoperyJIHpBhlM (CHH
AHOTaKTH'leCKHM) CTpoeHHeM nOJIIIMepa [1-3], 6blJlH BbI,IOnmyrbI rmrOTeShl 

OTBOCHTeJIbRO CTepeoperYJIHpyro~ero 91PIPeKTa aJIb)l;e~OB, OO'blICHlIIOID;He no
BhlilleRHyro CTeneHb CHHAHOTaKTH'IHOCm nOJIHMepa BJIHHImeM paCTBOpHTeJIlI 

(aJIbAern.n;a). BOBl'I H THepc [7] npR RsyqeRRH CTPyKTYPhl llBX MeTop;OM 
HMP npRIIlJIH K BhlBO~, 'ITO IIOJlHMep, nOJlyqeHHblH B cpep;e MaCJIJIHOrO aJIb

)l;erHp;a (MA), He oOJIa.n;aeT nOBhlilleHHOH CTepeoperyJI1IpHOCTbIO. IIo HX MRe

HHIO, BOSMO>RHOii. npH'lHHOH KpHCTaJIJIH'lROCTH yKaSaHROrO nOJIHMepa JIBJIlIeT-

ClI KpaitHe MaJIaJI paSBeTBJIeHHOCTb ero MaKpOMOJIeKYJI. . 
llPH HCCJIe)WBaRRH nOJIHMepHsan,HH BX B HeCI{OJJbKHX paCTBOpHTeJI1IX BeK

MaR npRIIleJI K yoemAeBHIO, 'ITO KpHCTaJIJIH"IROCTb llBX onpep;eJI1IeTCJI TOJIbl{O 

RHSKHM MOJIeKyJJHpHhlM BeCOM nOJIHMepa BHe SaBHCHMOCrn OT paCTBOpHTeJIlI, 
B KOTOPOM nOJIy'IeR llBX [9]. PesYJThTaTbI ero paooTbI onpOBepraIOT cym;ecT

BOBaHHe cnen;HlPH'leCKOrO «aJIbp;ern)l;Horo 91P<peKTa». BeKMaH C'lHTaeT, 'ITO KpH

CTaJlJlH'lec:rrn:i1 HHSKOMOJIeI{YJIHplIhlii IIBX He OOJIap;aeT nOBblmeHRoii: CHHAHO

TaKTH'lHOCTbIO. llo ero MHeHHIO, OTHomeHHe D63S/ D693 MomHO paCCMaTpHBaTb 

KaK Mepy KpHCTaJIJIH'lBOCTH llBX, He CBJISaHByro C CHH,n;HOTaKTH'leCKHM CTpoe

HHeM nOJIHMepa. 
PeSYJlbTaThl nOCJIe,n;Heii. paOOThl PaSYBaeBa C coaBT. [11] corJIacyroTCH 

C AaHHI.IMH BeKMaBa, O,n;HaKO aBTophl BhlCKaShlBaIOT npeAllOJIOmeHHe, 'ITO C no

BH>ReHHeM K091PIPHn;HeHTa nOJIHMepHSan;RH llBX npOHCXOp;HT nOBhlmeHHe CHR

AHOTaKTH'lHOCTH. 
B HameH npeAbIAymeH paooTe [81 OI.IJIO onHcaHO HCCJIeAOBaHHe BJIHJIHHH 

BhlCOKoro AaBJIeHHH Ha CTeneHb KpHCTaJIJIH'IHOCm llBX, nOJIyqaeMorO paAlT

KaJIbBoii. nOJIlTMepHsanHeii: B cpeAe MA. B ,)TOB paooTe nOKasano, 'ITO nOBhl-
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memre ,a;aBJleHHJ.[ (BITJIOTI. AO 10000 .,.r/CM2) npHBOp;wr R cpaBHIITeJl:bHO He-

60Jl:bmoMY YBeJlH'IeHlIIO cpep;nero R03cpqnrn;lIeHTa nOJlIIMeplISan;lIlI II R cym;ecT

BeHHOMY YMeH:bmeHlIIO CTeneHlI RplICTaJlJlH'IHOCTlI 05pasYIOIIl;erocH IIBX. STOT 

DblBOA CAeJlaH Ba OCHOBaHl'IlI peBTTeHorpacpH'IeCROrO lICCJleAOBaHHJ.I, a TaroRt) 

paC'IeTa BeJlH'IHB:bl D635 / Dooa. E:bIJIlI YRasaHbl HeI{OTOpble BOSMomHhle nplI'IlI

H:bI nOHlImeHHJ.I RplICTaJlJlJIlJIJOCTlI C nOB:bnneHlIeM AaBJIeHHJ.[, a lIMeHHO: 1) yne

JlH'IeHlIe AOJllI lI30TaRT'lI'IeCRlIX BBeB:beB D nOJllIMepe DCJleACTBlIe paSJlH'IHJ.[ 06'0-

eMOB aHTlIBlIpOBaHHoro l{OMnJleRCa }l,JIH lISO- II ClIH):O!Io-nplICoeA,HHeHHJ.[; 2) yne

J1H'IeHlIe AOJllI nplICOeA,lIHeHHJ.[ «rOJIODa R rOJlODe». 

B HacToHm,eif pa60Te CAeJlaHa nOIIblTKa nOJlYlJlIT:b AOnOJlHlITeJl:bHI.le AaHHI.Ie 

o npH'IHHax RplICTaJlJllI'IHOCTlI HlI3IWMOJleRYJlHpHOrO IIBX. 

3KcoepHMeHTaJlbHaa qaCTb 

MSTowrna Il'POBep;eHllH OIlLITDB npHBep;e EIa B lla6u1'~ [8J. 
llBX, IIOJIYqeHHLIH: IIPK aTMOoci{JepHoM P;aBJISHKK K 4000 /'i.r /CM 2 IIP'H MOoJIbHOM COOoT

HOomSHKK BX: MA = 1. paap;eJIHJIK Ha 2-3 <pparur,KK. (Dpa~OoHHPOoBaHKe IIPOoBOoJQlJUI 
n3 50/o-HOI'O paCTBopa IIBX B TeTParKP;POo<pypaHS (Tr<l» H ~HKJIOoreKCaHOoBe (~f) p;06aB
JIeHlileM MeTaHOoJIa ITJJK IlepeMenrHBaHlIH JIPK KOoMHarnOoH TeMIIS'J)aTYps. OTHOomeHKH pac
TBOoPHTeJIL : OoCap;HTeJIL IIpK BhIp;eJleHKK I{amp;Ooil: <ppaI{~HII IIBX IlpHBep;eHLI B Ta6JI. 1. 

Ta6JIH~a 1 

ClIP~HOHHpOoB8HHe IIBX, IIOJIyqeHBOorO B cpep;e MA IIpH MOJIbHOoM CODTHomeHHH 
BX: MA= 1 

(50°, HH~aTop - AHHKTPHJI a3OoK3OoMaCJIJIBOoH KKCJIOThl mAR) = 0,33 Bec. % OoT BX) 

PaCTBopH
TeJTh 

~lUmOoreJ{-
CaHOoB 

TeTpa-
rHp;pOo<py-
paH 

AanJIeRHe, 
",r / CM' 

ATMOocrfJep-
HOoe 

TOo me 

>} >} 

4000 

ATMOoc<pep-
HOoe 

4000 

<lIpaKI\UH , M 

He<ppaJ{]:~KOoHH-
POoBaHHbrH: 

He<ppaKqKOHH-
POoBaHHLIii: 

1 
2 

Helppa~HOoHH-
POoBaBm.lll 

1 
2 

Heq)paK~OoHH-
POoBaHHLIii: 

1 
2 

HerfJpa~OoHK-
POoBaHHhlii: 

1 
2 
3 

He<ppaJ{~OoHH-
POoBaHHLJH 

1 
2 
3 

PaCTBopH
TeJTh ~ MeTa

ROJI , 06'beM
Rble Jl,OJIH 

1 :20 

1 :2 
1:\0 
1 :20 

1:3 
1: 10 
1:20 

1 :7 

1 :20 

1: 1 
1 :2 ,5 
1: 10 
1: 20 

1: 2 
1:3,3 
1:8 

DblXOJl, 
QJP3.RI\HH, 

Bec. % 

43,8 
18,5 

45,6 
10,8 

18,9 

54,1 
26,1 
1l ,2 

38,1 
1l ,6 
2,3 

1,95 
1,95 
1,95 
2,M3 

4,34 
2,31 
2,83 

3,36 
2,29 
1,93 

1,78 

3,0 . 

4,32 
3,0 
1,99 
2,0 

3,05 
2,12 
1,8 

132* 
77* 
55* 
27 

50 
24 
27 

43 

35 

35 

31 

36 
24 
26 
40 

45 
41 
33 

• 06paSI\bl IIBX nOJI)''leHbl npH OTHomemm MA : DX, paBHOM 0,1; 0,2 H U,4 COO'1'BeTCTBeHHO. 

BhlIIaBmHii: IIOJIHMep OoT<PIIJIbTPOoBLIBaJIH cnYCT,( ,..... 12 'lac., npOoMLIBaJIH MeTaHOoJIOoM H cy
llIHJlH B BaHYYMe (,.....1 oHM) ):{{) nOoCTOJlHHOorOo Beca. BJI3I<OCTL 1 %-HLIX paCTBOPOoB llBX 
B nr DnpEl')l;BJIJIJIH B BHCKOoaID!eTf)e Y66eJIOoAe C (<BHCJiII{KM ypoBHeM» IIlJH 25°. MOoJIeJ{YJIJI'j}
IIbI:ii: Bec paCC'IHTbIBaJIH, KaK B pa600Te f8]. HelppaH~HOoHHpOoBaHHLle Oo6pas~ IIBX, nOoJIY
'IeHHhlB IIlJH aTMoc<pepHOoM p;aBJIemm, npJI llaCTDOopeHKK B Tr<l> Oo6pasYIOT MYTHLIS pac
TBOPhl, B l(r OoHK 06pasyIOT TaJ{)!(e MyrHhlB paCTBOoPhl, ROTOphle nOoCJIe HarpSBaHKJI npa 
120° CTaHOoBJITCJl nOoqTK nllm~pa'IHLIMH. 

llB'pBhlB <ppa~IDl 06paan;oB llBX, nOJIY'leHHLIX IIPK aTMOoc<pepHOoM p;aBJIemrn, Oo6pa3Y
lOT B TrCll O'loou, lIYTHhlB paCTBOoPhI. 8TH mB Oo6paB~LI IIOoMS HarpeBaRHJI npK 120° B ~r 
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Be CTaHOBJITCJI IIOJIHOCTbIO npOapa'lHblMH. BOJIee Toro. pacTBopbI aTH'X oopaaII.oB IIBX 
B u:r 'IlPH 120" oypeIOT, qTO CBJIaaHO C IIoHHlimHHon l'epMOCTa6HJlbHOCTbIO KpIICl'aJI.lIlf1Ie
CRoro IIOJl1lMepa. 

IIepBaJI IPpaKI(1lJI IIBX, IIOJIyqeHHoro IIpll .4000 ,.r/CM2, IIpll paCTBOpeHHll B Tf<l> 06-
paayeT CJIerKa MYTHhlll paCTBOp; B u:r IIpll HarpeBaB'llll ](0 1200 paCTBOp 31'OrO rroJl1lMepa 
CTanOBHTCJI rrpOapa'IHLIM. BTOpaJI 11 TPeTbJI ~paKIl,llH [[EX, nonyqeHH.bIS KaK UP11 aT
MOcQJepHOM J(GBJIeHllH. Tal{ 11 rrpH 4000 ,.r /CM 2, XOPOIlIO PflCTBOPJIIOTCJI B YRaaaHHbIX pac
TBOpU"TemIX. 

06pa3~ IIBX, 06HapYJl{IIBalo~He IIOHllli{eHHYlO paCTBopHMOCTh B Tr<l> 11 u:r, 06-
JIaAaIOT rrOBhIIlIeHHoii: I{p11CTaJJJJllqTIOCTbIO no AaHHhIlIf peTITreHOrpalPll11 [8]. IIJIeHKll rrOJIH
MepoB AM HK-crreKTpOCI<OIIH'leCKOrO HCCJIeAOBaHHlI rOTOBHJIH, KaK B paOOTe {8]. 

OnpeAMeIDle a6comoTl:JOH CTBueIDl C11HAHOTaHTll'lHOCTH IIpoBogHml COrJIaCHO ,MeTO
AY repMapa C COaBT. {12] no HK-cneRTpaM, BbI'lHCJUlJI OTHomeHHe HHTeHC'HBHOCl'eii: no
JIOC rrOTJIO~eH111I 1434 11 1428 c . .u-1• 05pa~ IIBX pacTBoprum B 1,i,2,2-TeTpaxnop3Tane 
B lW~eHTPa.u;nH 25 e/,//" nOMe~aJIIl B lI'IeiiKy TO~Oii: 0,5 MM, . liTIeiiKy, COCTOmrr;;yro 11::1 
p;ayx p;nCKOB NaCl H CBHHqOBOii: np01(JIaJ(Kll, nOMe~amf B MeJ(HYIO oupaBY, ROTOPyIO 
BCTaBIDIJI11 B CTeKJIHHHYIO py6aJI1I{Y. Py6aIlIKY C TOprr,OB Y'IlJICYrHHJIll peSHHOBhIMll upo
RJI~aM'll, B KOTophle 6hlJIll llMOHrnpOllaHhI J(llCKH NaCl. Tpe6yeMyIO TeMuepaTYPY B 
pyOaIlIKe nOMepJImBaJIll C UOMOIqhIO BOgHHOro Te-PMOCTaTa. HK-cneRTphl CHHMaJIll UP!! 
J(syx TeMIIepaTypax (Ti = 280 

yt 1'2 = 90°) Ha cneKTpoMeTpe UR-iO. 

PeaYJILTaTLI II BX 06cY>K,I1;eHlIe 

II,J1JI BhlJICHeHlUI npll'IllH KpllCTaJIJUPlHocTll HI!3I<OMOJIeI<YJIJIpHOrO llBX 
npeACTaBJIJIJIOCb ~eJIeC006paaHhlM paap;eJIJ!ITb nOJIJ!IMep Ha HeCIWJIbKO <ppaI{J:~ID!. 
PsaYJIbTaThl HeKoTophlX Talmx onhlTOB npHBe,n:eHhl B Ta6JI. 1. 

PaCCMOTpeHHe Ta6JI. 1 nOaBOJIJIeT CAeJIaTb CJIeAYIOm;He aaIUIIO'IeHHJI: 1) no 
,n:aHHbIM MR.-cneKTpoB, KpHCTaJIJIH'IHOCTb HeqJ.pa~oHnpoBaHHhlx 06paau,oB 

llBX paCTeT npH YMeHbmeHIIJ!I I<03qJ.qnI~HeHTa nOJIJ!IMepHaa~HJ!I, Ha'IHHaJI co 
3Ha'IeHJ!IJI P n ~ 50. 8TH peaYJIbTaThl xopomo cOrJIacYIOTCJI C AaHHhlMH pa60Tl>I 

BeKMaHa [9]; 2) MaKCHMaJIbHYID I{pHCTaJIJIIPIHOCTb 06paaD;oB llBX, nOJIY'IeH
HhlX npH aTMocqJ.epHoM ,n:aBJIeHHH H 4000 .,.r/CM2, 06HapymHBaIOT nepBhle 

{ppaI<~HJ!I; 3) KpHCTaJIJIH'IHOCTb nepBoH 1>paK~HH llBX, nOJIY'IeHHOrO npll 

aTMoc1>epHoM ,n:aBJIeHJ!IJ!I, ropasp;o B:bImS, 'IeM llBX, nOJIY'IeHHoro npH 
4000 .,.r/CM2. 8TOT BbIBO,n: no,n:TBepm,n:aeTCJI TaI<me ,n:aHHhlMH peHTreHorpaqJ.H

'IeCIWrO aHaJIHaa; 4) HaH60JIee I{pHCTaJIJIJ!I'IeCI{IIe qJ.PaI{~J!IH 06paa~oB llBX, 
nOJIY'IeHHOrO npH a TMocqJ.epHoM AaBJIeHHH II 4.000 .,.r / CJ.£2, 06JIap;aIOT 66JIbmHM 

MOJIeKYJIJIpHhlM BeCOMHO cpaBHeHHIO C nOCJIe,n:yIOm;HMH 1>paR~HJIMJ!I . 
TaKJ!IM 06paaoM, MLT nplIXO)T.HM K BhlBO,UY, 'ITO HH3KOMOJIeKYJIJIpHbIH IIBX 

co,n:epiHIIT KaJ{ aMopqJ.BYIO, 'l"aI{ H I<prrCTaJIJI:rrqeCI<yIO qJ.paK~J!IH . MOJIeKymlpIfhlH 

Bec KPHCTaJIJIH'IeCI<OH 1>PaK~ HeBoaMomHO TO'IHO onpep;eJIHTb, TaK I{aK npH 
qJ.paIU\,HOHIIpOBaHHll OBa Bhlna,n:aeT B nepByIO O'lepep;b BMeCTe C 60JIee BhlCOKO
MOJreKYJIHpHOH 'IaCTbIO nOJIHMepa. HaMH 6:bIJIO 06HapYrl,eHO TaI{me, 'ITO C no
HHmeHHe.M cpep;Hero MOJJeI{YJ1.JIpHOrO Beca nOJIHMepa p;OJJJI KpHCTaJIJIIPleCI<OH 
qJ.paKn,J!IH llBX 3Ra'IHTeJIbHO YBSJIJ!I'IHBaeTeJI. Tal{, HanpMMep, Y nOJIJ!IMepa 
C Prr = 30 OHa COCTaBJIJIST OHOJIO 50 %, a Y nOJIHMepa C Pn = 55 ,n:OJIJI I{PH

CTaJIJIH'IeCKOH qJ.paI{~J!IH HJ!Ime 10%. MomHo p;onyCT'JiITb, 'ITO npll pap;llliaJIbHOH 
nOJJHMepH3~ BX 06paayIOTCJI nOJIJ!IMepbl C 0WlHaIWBbJM HJIJ!I, BO BCJII{OM 

CJIY'Iae, 6JIHaKJ!IM cop;epmaBHeM I<pHCTaJIJIH'IeCI<OH qJ.paKD;Hll HeaaBHCJ!IMO OT Be
.1Ilf'IHHhl MOJIeKYJJJIpHOro Beca llBX. 'Y BhlCOKOMOJIeKYJIJIpHOro nOJIHMepa ero 

IIHaKOMOJIeKYJJJIpIIaJI 'IaCTb, yxop;gm;aJI B paCTBOp' npH nepeOCam,ll;8HllH, COCTaB
mIeT HeaHa'IllTeJIbHYIO ,n:OJIIO OT 06m;ero KOJIlllfeCTBa BbIp;eJIeHHOrO nOJIJ!IMepa. 

llo Mepe nOHEmeHJ!IJI cpeAHero MOJIeKYJIJIpnOro Beca, oc06eHHO Ha'IllHaJI C 

PIT = 60-:-50, .nOM HHaIWMOJleI<YJUlpHOH 'IaCTH, YXOAHm;eH B paCTBOp, Boa

paCTaeT. AMOpqJ.HaJI 'laC'll> nOJIJ!IMepa DOJIee paCTBopHMa, 'IeM KpHCTaJIJIJ!I'Ie

CHaJI; CJIeAOBaTeJIbHO, npH Bbl,n:eJJeHHH llBX HH3Koro MOJIeI<YJIJIpHOrO Beca ny

TeM nepeOCamp;eHIIJI qJ.aI{T'FfTJeCI{H npOJ!ICXO,n:HT 1>palut,HOHHpOBaHHe, npHBOAH':' 

~ee I{ 060ram.eHJ!IIO B:bI,n:eJIeHHOrO llBX I<pHCTaJIJIH'IeCl{OH 'IaCTbIO nOJIHMepa *. 
Ha6JIIOp;aeMOe nOBblmeHJ!Ie l{pHCTaJIJIH'IHOCTH llBX C nOHJ!ImeHHeM cpe,n:He

TO MOJleI{YJIJIpHOrO Beca coap;aeT BIIe'IaTJIeHHe, 'ITO I{PH<+TaJIJIH'IHOCTb nOJIllMe-

* TaR, HarrpHMep, gJlH «ppaI<~HH C Pn = 30 IWJIH'leCTBO nOJlHMepa, OCTaBIlIerOCH 
B paCTBope, IIP'H6JIIfaF!TeJIbBOB 3 paaa upeBhIIlIaeT KOJIIP:reCTBO HepaCTBopllBIlIcmCH IIBX. 
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pa SaBHCHT OT ero cpe,n;Hero MOJIeKYJUlpHOrO Beca. B ,n;eiiiCTBHTeJIbHOCTH, KaK 

aTO CJJe.n;yeT HS BhlllJeHSJIOmeHHOro, npH HHSKOM MOJIeKYJUlpHOM Bece IIBX no
HBJUleTCJI BoaMomHOCTb nOJIee nOJIHOrO B"bI,IJ;eJIeHHJI KPHCTaJIJIlPleCKOl<I <pPaK

rum: rrpH ocam,n;eHHH nOJIHMepa. BbICKaaaRHhle Bhlille coOOpameHHJI XOPOIIlO 

001>HCHJ.UOT peaYJIbTaTbI HCCJIep;OBaHIDI KpHCTaJIJIH'IHOCTH IIBX, nOJryqeHHoro 

B cpep;e Tr(f> rrpH paaJIH'IHbIX COOTHOmeHHJIX Tr(f> : BX. 

Ha pHC. 1 rrpHBeneHa SaBHCHMOCTb BeJIlITIIHbI D6il5 / DOO3 OT MOJIbHOrO OTHO

IIIeHHJI Tr(f> : BX llJIH oopasuoB IIBX, rrp:arOTOBJIeHHbIX rrpH aTMoc<pePHOM 

~~ . ~ 
2,0 

1,3 I J J 7 ! II 
Hili 
8X 

PRC. 1. 3aBllCHMOCTL DS35 / DS93 OT MOJIl,BOrO OTBom CBHR 
TrCD : BX AJIH IIBX, nOJIY'IeHHoro npR aTMOClPepBOU 

AaBJIeHHli! (1) R llpH AaB1reHHH 4000 nrjc},£2 (2) 

p;aBJIeHHH H 4000 .,.r/c/rt2 npH nOJIHMepHSan.HH BX B 1,[«>. IIoJIyqeHHbIe pe

aYJIbTaThl CB:u:.u;eTeJIbCTBYIOT 0 JIHHe]lHOiii aaBHCHMOCTH KPHCTaJIJIH'IHOCrn IIBX 

OT BeJIH'IHHhl OTHOIIleHHJI Tr«>: BX H .¥~maahlBaIOT, 'ITO rrop; p;aBJIeHHeM TaK

me MomHO nOJIyqHTb HpHCTaJIJJH'leCl{HH IIBX npH YCJIOBHH p;OCTaT01JHO Bhl

COKoro OTHOmeHHJI Tr(f> : BX. BaaHMOCBHab Mem.n;y ' Koa<pqnm;HeHTOM nOJIHMe

pHaan;HH H CTeneHblO KpHCTaJIJIH'lHOCTH IIBX OToopameHa Ha pHC. 2, oTHy.n;a 

CJIe,n;yeT, 'ITO: 1) KpHCTaJIJIH'IHOCTb IIBX BoapaCTaeT C rrOHHm'eHHeM cpe,n;Hero 

PO 

70 

10 

Hoa<p<PHUHeHTa nOJIHMepHaan;HH Bhl,!(eJIeHHOrO 

IIBX B comaCHH C ,n;aHHhlMH BeKMaHa [9] H 

PaaYBaeBa [11]; 2) cym;ecTBeHHoe YBeJIH'IeHHe 

HpHCTaJIJIH'IHOCTH rrpOHCXO,n;HT rrpH rrpaKTH'Ie

CKH O,n;HHaKOBhlX cpe,n;HHX Koa<p<p'm:r;HeHTax rro

JIHMepHSan;HH IIBX (PIT = 28-24). C yneJIH

'leHHeM OTHomeHHH Tr<D: BX Bce OOJIbIIlaH 

'laCTb HHSKOMOJIeKYJIHpHOrO IIBX yXO].l;HT B pac
TBOP rrpH rrepeocam,n;eHHH. IIoaToMY yneJIH'Ie
HHe KpHCTaJIJIH'IHOCTH IIBX, rrOJIyqeHHoro rrpn 

BhlCOKHX SHa'leHHJIX Tr(f> : BX, O'leBH].I;HO, CBH-

I 3D saHO maBHbIM oopaSOM C yneJIH'leHHeM ].I;OJIH 
L-.l.----'---'-::!-::--J~::;::~~:.... HpHCTaJIJIH'IeCKOiii <ppaKn;HH, OTBeTcTBeHHoiii sa 

I.J 2,0 Z'~m KpHCTaJIJIlI'IHOCTb rrOJIHMepa B n;eJIOM. STOT BbI-

PRC. 2. 3aBHCHMOCTL MelliAY 
cpeAJrnM IW9<p.lPmvreHToM II01rH
MepH3~HH (Pu ) IIBX R OTHO
meHHeM DS35 / DS93 AJIH IIOJIRMC
pa, IIOJIY'leBBOro IIPR AaBJIeJrnlI 
4000 ,.r /C.M. 2 (1) R aTMoclPepBoM 

AaBJIeBHH (2) 

BO].l; corJIacyeTcH C pesyJIJ,TaTaMH, rrpHBe].l;eHHbI

MH B TaOJI. 1. CJIeil:YeT OTMeTlITb, 'ITO em,e B pa

oOTe [2], B I{QTOpoiii KpHCTaJIJIH'IHOCTb TaKme 

On;eHHBaJJH no SHa'leHHHM D635 / D 633, ObIJIa BH].I;

Ha rro,n;ooHaH saBHcHMocn; O].l;HaKO OHa HHTep

npeTHpOBaJIaCb C TO'lKH speHHH rHnOTeSbI oopa

SOBaHHJI KOMrrJIeKCOB nOJIHMepHhliii pa.n;HKaJI
aJIb].l;erH].I;. 

TaKHM OOpaS01.f, B CBeTe HaCTOHm,ero HCCJI€

,n;OBaHHJI CTaHOBHTCH rrOHHTHbIMH HeKOTophle 
paHee He HaXO,u;HBIIIHe OO'lJHCHeHHJI ,n;aHHble, rrpHBe].l;eHHble B JIHTepaType. TaK, 

HarrpHMep, BeJIJIlIBHbI D S35 / D C93 ,n;JIH IIBX, nOJIYl.IeHHOrO B O].l;HHaKOBbIX yCJIO-

. BIDIX (B cpe].l;e MaCJIHHOrO aJIb,n;erH].I;a), cym,eCTBeHHO paSJIlI'IaIOTCH (OT 2,8 ].1;0 

4,7 r1~3, 8]). ::ho, O'leBHil:HO, CBHsaHO c TeM, 'ITO paSJIH'lHbIe aBTophl rrpH 

BbIJIflJIeHHH nOJIHMepa HCrrOJIbSOBaJIH paSHhle KOJIH'IeCTBa oca,n;HTeJIH. ,Zl;aJIee 

6bIJJO nOKasaHO [3], 'ITO C YBeJIlI'IeHHeM OTllOIIleHHH MA : BX OT 1 ].1;0 10 npo

HCXOJIHT HeSJ-Ia'llITeJIbHOe YBeJlHt[eHHe KpHCTaJIJIl'l'rnOCTH IIBX. IIocJIe].l;Hee 00-
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CTOHTeJIbCTBO MOmHO 06'bHCHlITb TeM, 'ITO Y}J{e IIplI OTHOmeHHH MA : BX = 1 
BbI~eJIeHHbIH IIOJIlIMep 6bIJI B 3Ha'IlITeJIbHOR CTeIIeHH oCB060rI{~eH OT aMopq,
HOR 'IaCTlI IIBX. 

IIpe~CTaBJIHJIO lIHTepec BbIHCHlIT1>, B RaRoif CTeIIeHlI CTepeoperyJIHpHa RplI
C'l'aJIJIlf'IeCRaH q,paruum llBX, IIOCROJIbRY no 3TOMy BOIIpQCY B JIlITepaTYP€ 
lIMeIOTCH npOTlIBOpe'rrlIBbIe MHemrH. CneR'IpOCIWITlf'IeCRHH MeTO~ repMapa C 
COaBT. [12] n03BOJIHeT OII,eHlITb a6eOJIIOTHYro CTeneHb CII1I,IU[OTaRTll'IHOCTH 

flBX; ~JIH 3Toro He06xo~lIMO H3MeplITb TeMIIepaTypHYlO 3aBlIClIMOCTb BeJIlf'IlI-

HbI 'A (A. = D I434 / D I428 ) B MR-cIIeRTpax x;:zq ~\ q 
paCTBopOB IIBX B ClIMMeTplf'IHOM TeTpa- s \ \ i f 

XJIOp3TaHe. IIo MHeHlIlO repMapa, B03- I 

MomHbI 'IeTbIpe ROHq,opMall,lIlI ll,eITH B 6 JIlI- , 
maifmeM oRpymeHlIlI CH2-rpynIIbI B pacTBo- d d ' 

pe (plIC. 3). ABe B03MomHbIe ROHq,opMall,lIH ~ 
i1 II i2 ~JIH lI30TaRTlf'IeCROR ll,enlI IIBX 3Hep- Sz ' 

..... 

reTlI'IeCRlI 3RBllBaJIeHTHbI: i1 = i2 = i. Ae
q,opMall,lIOHHbIM ROJIe6aHlIHM CH2-rpynnbI B 

l1R-cneI<Tpe cOOTBeTCTByeT OAlIa nOJIoca 
1434 CM-i . ABe B03MOiRHble ROHq,opMall,IDl 

cHH~OTaRTlf'IeCROR ll,emr 81 1'[ 82 llMeIOT pa3-
JIH'IHyro 3Heprmo (no oll,eHRe <l>op~x3Ma , no

TeHn;naJIbHaH 3HeprllH ROHq,opMall,HH 82 Ha 

PIIC. 3. ':facTL n;errll rrBX: CHHl1.ll0-
rrpIICOel1.HHeHHe C KOHcPopMaD;lIeii 
SI II S2 II 1130-rrpIICOelJ.HHeHlle 

C KOHcPopMan;lIei it II i2 

PIIC. 4. MR-crreKTpLI pacTBopOB rrBX 
B 06JIaCTH 1400-1440 CM-! l1.JJH o6pas
n;OB: 4 (a); 2 (6); 1 (6) ; 5 (z) II 8 (a) 

l~tii l{ ~ r£ 
7//1/ 11/1/ 71/// OUI/ 7llU 1//// 7t1D i UP 

V,&M- r 

PIIC. 5. MR-crreKTphl rrJIeHOK rrBX B 06-
JIaCTII 600-700 CM- 1 l1.JIH. 06pasn;oB 

4 (a); 2 (6) ; 1 (6) II 6 (z) 

1,8-2,8 X1W./t/MO./tb 60JIbme, 'IeM 3HeprHH ROHq,opMall,lIJI 81 [13]). Aeq,0pMa

ll,HOHHbIM ROJIe6aRlIHM CH2-rpYITITbI COOTBeTCTByroT pa3HbIe nOJIOCbI norJIoJ::qe
HlIH B HR-cneKTpe: 1434 c~c I ~JlH 82 H 1428 C,u-I AJIH 81. <l>H3H'IecRlIif CMbICJI 
OTHOmemm D 1434 / D I428 OTpamaeTCH paBeHCTBOM: 

D14'lil NSJ 
(1 ) 

r~e N." Ns, 1'[ Ni - 'IHCJIO CH2-rpynn B IWHq,0pMall,1lHX 81, 82 II i. CTeneHb CIm
~HOTaRTlf1IHOCT1'[ (a) onpe~eJIHeTCH H3 CJIeAYIOIll,ero BbIpameHllH [12]: 

(2) 

r~e tJ.E - pa3HHlJ;a B 3HeprlIHx Mem,qy AByMH ClIHAlIO-RoHq,0pMaIJ;lIH?fH, ROTO

paH MomeT 6blTb BbPIHCJIeHa no ypaBHeHHIO (3) lI3 OTHomeHlUI BeJIlf'IIUl 
A1 II 11.2, H3MepeHHbIX npII T1 11 T2 

l1E 

1 + e- RT; 
tJ. F" 

1 + e- RT, 

(3) 

. \ 



BeJIK'IIffihl NOll N s, H Ni OIIpeJWJUfIOTCH lIO <p0pMYJIaM. 
t.E 

e RT 1 
Ns,=aN t.E · ; Ns.=aN-----;~...."E;-' Ni =(1-a)N, 

1 + e RT 1 + e RT 

r~e N - oom;ee 'IHCJIO CHz-sBeHbeB. 
MeTop;oM repMapa OhlJIH onpep;eJIeHhl SHa'IeHIDf a p;JUI IIBX, nOJIY'IeH

Horo B cpep;e MA. IIpemp;e 'IeM paCCJliOTpeTb nOJIYlJeHHhle peSYJIbTaThl, oopa
THMCH R I1K-cneI{TpaM IIBX. Ha pHC. 4 
n 5 lIpHBe~em;I cneJ{TpbI IIBX B OOJIaCTHX 
1400-1440 C.M- i H 600-700 CM-i . KaK 

BHp;HO HS pKC. 4 H 5, YMeHbmeHHIO OTHome
HITH D1431. / D 142.8, ROTopoe CBK]leTeJIbCTByeT 0 

lIOBblmeBl'IlI CHHI{)IOTaRTHlJROCTH IIBX, co
OTBeTcTByeT ynempIeHHe COOTHOmeHIDf 

D635 / DOO3, yRa3bIBaIOIlIero Ha BospaCTamre 

RprrCTaJImPmOCTH IIBX. 8TH lIJIJIIOcTPaII,HH 
HarJI~O OTOOpaif{aIOT CBHS:b I<pKCTaJIJIH'IHO
CTH IIBX C ero CRB,IO'IOTaRTHlJROCTbIO. Pac

C'IHTaHHbIe HaMH BeJIHlJHBbI a npHBe)J;eHbI B 

0(; 

J~. 
f." U ,J,J M 

I::: 
P.IIC. 6. 3aillIC.IIMOCTb CTeneHlI CJ{II
,:J;.II0TaI{TlI'IHOCTII (II) OT OTHOIIJe

HID! D635 / D69 3 

TaOJI. 2. 
,[(aHHbIe, npHBep;eHHbIe B nOJI. 2, lIOI{aSbIBaIOT, 'ITO RpHCTaJIJIH'IHOCTb HH3-

ROMOJIeRYJIHpHoro IIBX OOYCJIOBJIeHa CHHWIOTaRTH'IeCRHM CTpoeHHeM nOmrMe
pa. G.ne~OBaTeJIbHO, Harrm: p;aHRbIe onpOBepraIOT BbIBOA 00 aTaRTH'IeCROM 

CTpOeHl'IlI IIBX, rrOJIY'IeHHOrO B cpep;e MA, C~eJIaBHbIU Ha OCHOBaHHH cneRT

POB HMP [7, 14]. 3TO, BepOHTRO, OOYCJIOBJIeHO TeM, 'ITO AO CHX nop B JIHTepa
Type HeT e,IO'IHOH TO'IRH spem'IH B HHTepnpeTa:qHH cneRTpOB }IMP AJIH IIBX. 
TaR, HarrpHMep, BOBH H Tnepc [7] Ha OCHOBamIH p;aHHbIX }IMP rrOJIaraIOT, 

'ITO IIOJIRMep, nOJIYlJeHHbIU HH3RO'JeJlmepaTYPHOH nOJIHMepHSaIl;HeH BX, HMeeT 

:2; 
~ 
'" '" '" so. 
to 
0 

1 
2 
3 
4 
5 
6 
7 
8 

Ta6JI.IIn;a 2 
nOlIIDlepIDI~HII BX B MA HpH 50°, }l;AK - 0,33% OT Beca BX 

., 
,ll;asneHlle, X "l .. 0 

KI'/CM' t:Q &, 

r.i% 
<:> 

'- ;r e e- o'" 0'" 0'" 0'" <0: I:: QQ );;l Ie.. .:J .< <II< of .;; i ... 

ATMOC<pep- 0,1 132 1,95 0,90 0,94 250) 53,6 52._ I 1,2 \ j45,4 
Hoe 1,0 28 2,80 0,73 0,80 155O 62,6 57,6 5,0 37,4 

1,0 43* 3,86 0,57 0,65 I DO!) 77,0 63,8 ' 13,2 23,0 
1,0 50* 4,34 0,52 0,61 850 83,4 65,8 17,7 16,6 

2000 1,0 30 2,2 0,90 0,90 -- - - -- --
4000 0,2 133 1,7 1,00 1,00 -- -- -- - --
4000 1,0 45* 3,0 0,74 0,76 2600 58,4 57,4 1,0 41,6 
10000 .. 1,0 53 1,7 1,OG 1.00 -- -- -- -- --

• IIepmJe 4>P~HH o6paSl\OB IIBX (eM. TaOJI. O . •• IIoJIlIMepasaI(HJO BX ITOa '10000 nT'/C.M.' 
rrpOBOP;I1JUI oea P;OOaBJJeHIU! AAR. 

neperyJIHPHOe CTpOeHHe, TOrAa RaR B paoOTax [12,15] C nOMOIIU>ro Toro me 
MeTO)J.a )J.ORaShlBaeTCH, 'ITO 00pa3YIOm;IIHCH B 8THX YCJIOBHHX IIBX cO)J.epmRT 

lIOBhlmeHHoe IWJIH'IeCTBO CHHWIOTaRTH'I8CI{HX SBeRbeB. CJIenyeT OTMeTHTb, 'ITO 

peSYJIbTaTbI nOCJIeAHHX paOOT, nOJJYlJeHHhle MeTop;OM }IMP [12, 15], corJIa

CYIOTCH C AaHHhlMH I1K-cneRTpocRonHH [12, 16]. 
lIs AaHHbIX Ta6JI. 2 CJIe)J.yeT 'IaRme, 'ITO CTeneHb CHH,IO'IOTaRTH'IHOCTH .H 

KpHCTaJJJIH'IHOCTH BospaCTaeT C nOHl'rmeHHeM cpe]J;Hero MOJIeRYJIHpHorO BeCa 
)J.JIH He<ppaRII,HOHHpOBaHH1>IX 06paSIl;OB IIBX. 
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B HCCJIe.u;OBaHHQM HaMH IDITepBaJJe SHa'leHHH D635/D693 0'1' 1,95 .u;o 4,34 .u;JIH 

IIBX, lIOJIY'IeHHoro B MA lIpH aT'MOcifJepHoM AaBJIeHHH, 06HapymeHa mmeiIHafl 

aaBHCIIMOCTb Mem,n;y a H D635 / DOO3 (pRC. 6), IWTopaH MomeT CJIyJRHTb B Ra'le

CTBe HOPMHpOBO'lHOrO rpaifJHRa A,JIH OD;eHRH BeJIH'lHlIbI a lIO D635 / D OO3. 
OCOOhlH HHTepec lIpe}lCTaBJIJleT BOlIPOC 0 BJIIUIHHH .u;aBJIe:rurn Ha HpHCTaJI

JIH'lHOC'Th H CTepeoperyJIJlpHOC'Th IIBX. B TaOJI. 3 lIpHBe.u;eH},I ,lWHHhle 0 BJIIUI

HHH ~aBJIeHIUI Ha HpHCTaJIJIlPIBOCTb IIBX. 

Ta6JI1UJ;a 3 

IIOJIHMepB3~HlI BX B MA npB MA: BX = 1 npll 50°, 
)l;AR - 0,33 Bec. % OT BX 

Po ROHCTaHTa rre-
peAa'lH I(eI1M(Crr 

,ll;aBJJelHle, DS3Ci <repea MAnpu 
"rlcJo" Dev3 nOJJl1M epHaaIJ.MU 

aRcnep~IMeH- I Bbl<rHCJJeHHOe BX [t7] 
TaJThHOe IIO clI 

~ I ATMocqlep- 2,8±0,1 28±3 17 - 5800 
Hoe 

2000 2,2±0,1 30±1 24 4200 
4000 2,0±0,1 35±5 29 3500 

I1s .u;aHHH!X TaOJI. 3 BHJJ;HO, 'ITO nOBhlIDeHHe p;aBJIe:rurn OT aTMOC<pepHoro p;o 

4000 ",rjcJ,t2 lIPHBOP;HT H cym;ecTBeHHOMY lIOHH}HeHHIO RpHCTaJIJIH'lHOCTH lIO

JIHMepa. IIpH'lHBa CTOJIl> CHJI}'HOTO lIOHHmeBIDI CTelIeHH RpHCTaJIJIH'lHOCTH lIO

JIHM9pa SaIWIO'laeTCH rJIaBHhlM oopa30M B TOM, "tITO lIO Mepe lIOBhlID9HIUI 

.u;a.BJIeHIUI ,I\OJIJI aMOP<PHOH 'laCTH IIBX, YXOJVUD;eH B pac'lmop lIpH OCaJRAeHHH 

IIOJIHMepa, 3Ha'lHTeJI}'HO nOHIDI{aeTcn: 3a C'leT YBeJIH'le:rurn ero cpe,I\Hero MOJIe

n:YJIn:pHoro Beca. 8TOT B}'IBOP; OCHOB}'IBaeTcn: Ha cpaBHeHHH aHClIepHMeHTaJIbHO 

OlIpep;eJIeHlIbIX P II (lIO BeJIH'lHHe Bn:3ROCTH) lIOJIHMepa C B}'I'lHCJIeHHbIMH lIO 

HaiI.u;eHHbIM HaMH SHa'l9H1'UlM I{OBCTaHThl lIepe.u;a'lR D;emr (Cn) "tIepes MA. 

IIoMIIMO yRa3aHHOH: lIPH'lIDIhl, lIOHHmeHHe RPHCTaJIJfiItIHOCTH IIBX C lIO

B}'TIIIeHHeM .u;aBJIeHIUI MomeT Ohl'Th Tamue CBn:3aHO C yneJIH'leBHeM ,l1;OJIH HSOTaH

TH'IeCRRX 3BeHbeB B nOJIlIMepe BCJIe,I\CTBHe 

paSJIH'lIUI oo"eMOB aHTHBHpOBaHHOTO ROM

IIJIeRCa A,JIJI H30- H CHHJJ;HO-lIpHCOep;HHeHH:ff, 

I{al{ H B CJIy'lae lIOJIHMepH3aD;HH MeTHJIMeT

al{pHJIaTa R lIpOlIHJIeHa [18-20]. MomHo 
OhlJIO nOJIaraTh, "tITO npHMeReRHe MeT0il.a rep

Mapa .u;aCT BOSMOmBOCTl> 1{0JIH'leCTBeHHO OlI

pe.u;eJIHTb CTelIelIb CHHWiIOTal{TH'lHOCTH p;,lIH 

lIOJIlIMepOB, lIOJIY'IeHHhlX lIpH B},ICOlrnx ,n;aB

.lJ9HIUIX. O,lJ;HaRO B aTOM cJlY'Iae HeJI}'3H 

paCC"tlHTaTb BeJIH'lHHY a. OTHomeHRe 

Ai + 1 / A2 + 1 P;JIJI oopa3lI,oB IIBX, lIOJIy-

Ta6JIBIJ;a 4 

BJIHlUIBe ~aBJIeBHlI Ha 
J(pBCTaJIJIH'lBOCTb IIBX 

,ll;aBJJeHHe, 
~'r/c",' 

ATMOc<pepHoe 
10000 
ATMOc<pepHoe 
4000 

55 
55 

132 
133 

1,95 
1,7 
1,95 
.1,7 

'leHH}'IX lIpR B},ICOKIIX ,l1;aBJIeHIUIX, paBHO eWiI-

HHD;e, 'ITO OTBe'laeT OOJI},mOMY SBa'leHRIO !lE. (TaR, HarrpRMep, rrplI 

E = 5 If,lf,a.ll./MOJl.b lIpaBaJI 'lac'Th ypaBHeHIUI (3) OTJIH"tIaeTCH 0'1' ep;RH1'IIl;hl Bce

ro Ha 7·10-4). B aTOM CJIY'Iae N s, + Ni = N s" T. e. 50% Bcex SBeH}'eB IIBX 

IIMeIOT CHHJJ;HOTal{TH'leCIWe CTpoeHRe C H:OHifJopMan;Reii St. }J;pyrne 50% SBeHb

eB paClIpe,I\eJIJIIOTcn: Mem}ly S2- R i-ROH<pOPMaI{)UIMH. ATaJ{TH'leClrne HR3IWRPH

CTaJIJIH'leCJ{Re OOpa3I1,.bI IIBX, lIOJIyqeHHbIe lIpR aTMoc<pePHOM ,I\aBJIeHHH, co

,I\epmaT J{oH<popMan;HIO S2 B J{OJIH'leCTBe "" 1 %, BCJIenCTBHe BhlCOHOH pa3HHD;hl 

B M rom Sr H S2-I{OIlifJopMalIHH. MOlI<HO C'lHTaTb, "tITO aTaI{TH'leCJ{Re HRSJ{O

RpHCTaJIJIH'leCRHe 06pasD;hl IIBX, lIOJIY'leHlIbIe lIpH BbICOKIIX ,I\aBJleHRHX H 

HMeIOm;He BhlCOlwe SHa'leHRe ,f..E, TaI{me co,n;epmaT ROHifJopMaI(HIO S2 B IWJIH'le

CTBe, Be lIpeBl>IIDaIOm;eM "" 1 %. CJIep;OBaTeJI}'Ho, B IIBX, lIOJIyqeHHoM lIpH Bl>I

CORHX p;aBJIeHIUIX, CD,I\epmHTCH lIOBbIIDeHHoe ROJIH'leCTBO HaO-3BeHbeB. }J;eiicT-
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BlITeJIhHO, KaK BIiI,ll;HO IiI,a TaOJI. 2, KpIilCTaJIJIH'IeCKaH <ppaKIl,IilH IIBX, nOJIy'IeH

Horo npIiI 4000 ",F/ C},£2 (oopaaeIl, 7), CO,ll;epmJiIT 1 % Sz-RoH<PoPMaIl,IDI. BOJIee 

Toro, CpaBHemre ClTOR <ppaRIl,IDI C nOJIHMepOM nOBhlmeHHOR RpHCTaJIJIJiI'lHOCTH, 

nOJlyqeHHhlM npH aTMoc<pePHOM AaBJIeHHH (oopaaeIl, 2), cBHAeTeJlhCTByeT, 'ITO 

npH O~aROBOM ROJlJil'leC'IBe KOH<popMaIQm S1 nOJIHMep, nOJIy'leHHhlR npH 
4000 ",r/c},£z, COll,epmnT Ha 4% oOJIhme HBOTaRTH'leCKHX aBeHbeB. 

,n:JlH OIl,eHKH BJIIDIlIIDI ,ll;aBJIeHHH Ha RpHCTaJIJlJil'lHOCTh IIBX HeOOxojOilMo 

CpaBHHTh oopaanIiI nOJIHMepa C o~aROBIiIMJiI H lI,OCTaTO'lHO OOJlbmllMH BHa'I9-

HHHMJiI Pn, 'ITOOhI lICKJIIO'lHTh CI<p<peRT <ppa~olnIpoBaHHH nplI BIiI,ll;eJleHHH no

JllIMepa ( TaOJl. 4). 
RaR BlIWlO HB npHBe,ll;eHHIiIX .n;aHHIiIX, nOBhnneHlIe lI,aBJIeHHH npH pall,HKaJlh

BOit nOJlHMepHSaIl,IDI BX IIpHBO,ll;HT R HeOOJll>moMy nOHHmeBHIO RPHCTaJIJIJiI'l

HOCTH IIBX, 'ITO CBHsaBO, O'IeBHARO, C HeRoTopIiIM YMeHhmeHHeM AOJIJ2[ ClIlI

~OTaRTJiI'leCRHX SBeBheB. 

HaRoHen:, CJIeAYeT OTMeTHTh, 'ITO onpeAeJIeHHyIO POJIh B nOHHmeBJ2[J2[ nplI
CTaJIJIH'lHOCTH IIBX, nOJIY'leHHorO npH BIiICORHX AaBJIeHHJIX, MomeT mpaTb 

YBeJIJiI'leRHe ,ll;OJlH npHcoewmeHHH «rOJIOBa R I'OJIOBe». TaR, HanpHMep, npH no

JIHMepHSaIl,IDI BlIlIJ2[JIan:,eTaTa HaMJil OhillO nORaaaHO, 'ITO nOBIiIIDeHHe AaBJIeHHlJ 

AO 6000 ",r/CMz npIDlO~T R YBeJIJiI'leHHIO AOJIH npHcoe~eHHH «I'OJIOBa R roo 

JlOBe» Ha 22 om. % [21]. 
B SaKJIIO'IeHHe aBTopIiI C'IHTaIOT CBORM npHHTHbIM AOJII'OM BhlpaSHTL 6JIa· 

rOAapnOCT1) A. A. lliapoBY sa n ,eHHhIe COBeThI npH oocym.n;eHJ2[J2[ paooTIiI. 

BblBOAJ>l 

1. lisyqeHo o6paaoBaHHe RpHCTaJIJIJiI'leCROI'O HHSROMOJleRYJIHpHOI'O nOJIH

BHH1IJIXJIOpHAa npH pa,ll;HRaJIhHOR nOJIHMepH3an:,J2[J2[ B MaCJIHHOM aJILlI,ernAe 1'1 
TeTpaI'H,z:t;po<pypaHe npH aTMocqJepHoM H BhICOROM AaBJIeHHHX. Haftl\,eHo, 'ITO 

B YKaaaHHIiIX YCJIOBHHX npOHCXOAHT YBeJIJiI'leHHe lI,OJIH RpHCTaJIJIJiI'leCROR <ppaR

ll;HH no Mepe YMeHhmeHHH MOJIeRyJIHpHOI'O Beca nOJIRMepa. IIoRaaaHo, 'ITO npu: 

BIiI,ll;eJIeHHH HHSROMOJleRYIDIpBOI'O IIBX nyTeM nepeocam.n;eHHH, B peSYJIhTaTe 

06JI:bmeR paCTBopHMOCTH aMop<pHOR 'IaCTH nOJIHMepa no cpaBHeBHIO C KpU:

CTaJIJIlI'rIecRoR, npoHCXOl\,HT <ppaKIl,HOHHpOBaHHe, npHBowrm;ee R 060I'a.m;eHHIO 
BhIAeJIeHHOI'O nOJlHMepa npHCTaJIJIJiI'leCROR 'IaCThIO. 

2. ITo ,n;aIlHIiIM MR-cneRTpocRonmr, l{pHCTaJIJIH'lHOCT'.b HH31{OMOJIeRYJIHpHO. 
I'O IIBX OOYCJIOBJIeHa npeOOJIa,ll;aHHeM ClIlIAHOTaRTJiI'lecKHX BBeHbeB B nOJIH

Mepe. 

3. YMeHl>meHlIe RpHCTaJIJIH'lHOCTH (H CHHAlIOTaRTH'lHOCTlI) ITBX C nOBhI

meHHeM ,ll;aBJIeHHH CBHaaHO He TOJIbRO C YBeJIJiI'leHHeM MOJIeRYJIHpHOI'O Beca, 
npHBOAHIIJ,llM K nOHHmeHHIO ,ll;OJIH RpHCTaJIJIH'IeCROR 'laCTH BIiI,ll;€JIHeMOI'O nOJIH

Mepa, HO, nO-BH,ll;HMOMy, TaRme C OOJIhIDHM OO'heMOM nepeXOl\,HoI'o COCTOHHHH 

npH ClIlIAHO-npHcoe,ll;HHeHHH. 

IiHCTHTYT opraIDPIeCKOH XKMHH 
HM. H. ~. 3emIHCRoro 

IIocl'ynHJIa B pe,o;aKD;HIO 
12 IV 1968 
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REASONS OF CRYSTALLINITY OF LOW MOLECULAR 
POL YVINYLCHLORIDE 

A. L. Goff, I. P . . Yakovle'v, V. M. Zhul'tn, M. G. Gontkberg 

Summary 

Rising of crystalline low molecular polyvinylchloride (PVC) at radical vinylchlo
Tide polymerization in butyraldehyde and tetrahydrofuran at atmospheric and high pres
-sure (500 C) has been studied. Cirystallinity is increased for polymers of lower molecu
lar weight. Reprecipitation of low molecular PVC results in fractionation enriching se
parated PVC with crystaline fraction due to higher solubility of amorphoUlS fraction. 
On data of infrared spectroscopy crystallinity is due to prepoliderance of syndiotactie 
units. Decrease of PVC Cil'Ystallinity with pressure is related to increase of PVC molecu
lar wAi~ht and also probably to bigger volume of transition complex for syndio-addition 
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