
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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