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INPHYNHBI KPUCTAJJIMYHOCTH HUSKOMOJIERYJIAPHOTO
NMOJUBAHUIXJOPUIA

4.J. I'ogpgp, H. II. Axo6aes, B. M. ilyrun, M. TI. I'onuxbep:

K macroamemy BpeMenu omyGamroBan psag pafor mo HccleJOBAHUIO pajh-
KaJbHOM monmMepHsamun BEEHIXiopuaa (BX) B cpeme ampmermpmos [1—9].
Penrrenorpaguueckn mokasao, 9To 06pasyoIHics B 9THX YCJIOBAAX IOIUBH-
aunxaopun (IIBX) ofmapykuBaer HOBBINEHHYH KpHCTaXnmgHocts [1, 2, 5]
B pesyabrare mayuerus IIBX meromom MHK-cnexrpockonws 6huI0 IOKasaHo,
910 JiiA KAYeCTBOHHOM OLEHKH cTemeHm Kpmcrawnimaxoctu [IBX mosker cay-
JKUTH OTHOIICHWe ONTHYECKAX IUIOTHOCTEH IIOJMoC moriomienus mpm 635 m
693 cu~t [1,2,4]. OcHoBanWeM A TAKAX CYMAERHA CHYKWIA CIeLyloIze
nannsre. Ilogeaenme momocer 635 cu—! obycioBiaeHo malMdImeM JJIMHHBIX CHH-
AMOTAKTHYECKUX COrMCHTOB B Kpmcrawrmieckoit o6nactm IIBX [10]. Ionoca
693 cu™' BHIBBaHA OPUCYTCTBHEM CHHAMOTAKTAYECKEX WIM ATAKTHIECKUX
YIaCTKOR IeHleil B aMOPPHBIX 06JacTAX IOAMMEpa, a TAKKe MBOTAKTHIECKOMH
cupansaoit crpyrrypoir [10]. Poct orHomenust Dess [ Degs oTpaskaer ypeauue-
HHe KpmcTalnimaroct IIBX, cBsaszaHHOe ¢ yBelMIeHHEM NOIW CHHIHOTAKTHIE-
CKHX 3BeHBER B KPUCTAIIMIecKmx obiacTax monmMepa. B cBssu ¢ mpepmono-
sHeRmeM, dro Kpucerannmunocth 1IBX ofycimoBneHa crepeoperyiaapHbiM (cwn-
JAMOTAKTAYECKHM) CTpoeHHeM moimMepa [1—3], 6biM BEBAHYTHI THNIOTE3HI
OTHOCHTENBHO cTepeoperyampylomero adderra aabxeruftoB, 06BACHANIIHE 1MO-
BEIMGHEYI0 CTENEeHb CHEAUOTAKTHIHOCTH NOJEMOpa BINAHHEM PaCTBOPHTEIA
(amspmerupa). Bosm m Twepe [7] nmpm maygemwm crpysrypsr IIBX meropmom
AMP mpumin K BHEBOAY, YTO NOJMMeD, HOJXYIeHHHI B cpelle MACIAHOTO alb-
Rermaa (MA), me ofnafaer MOBHIIeHHON cTepeoperyaapHocThO. Ilo MX MHe-
HAI, BO3MOKHON IPRYMHON KPECTALIMYHOCTA YKAZAHHOTO IOIHMepa ABRJIAET-
¢A KpailEe Majad Pa3sBeTBICHHOCTD €T0 MAaKPOMOIEKYIL.

Hpu meenenosanyu monamepmsanau BX B HeckomsrmEx pacreopurensnx Bek-
Mag IpHmeX K y6esaeAno, uto Kpucrawmimaaocts IIBX ompemenserca Toapko
HU3KEM MOJEKYJNAPHBIM BeCOM IOJMMepa BHE 3aBHCHMOCTH OT PACTBOPHTENA,
B kotopoM monyger IIBX [9]. Pesyasratst ero paGoTEl OHpPOBEPraloT CyLIECT-
BOBAHHO CHEIMMIECKOro «adbAerugioro sadperra». BexMan camraet, UTo KpH-
cramnmiecknii HuskoMoneRyaaparni IIBX me o6nagaer moBHimennoi cmHAAO-
TaKTHYHOCTEIO. [To ero Muermio, orHomenno Degss [ Degz MOIKHO paccMaTpHBaTh
Kak Mepy Kpucramnmynocts IIBX, He cBA3aHAY0 ¢ CHEIEOTAKTHIECKAM CTpOe-
HAEM IOXEMepa.

Pesynnrathr mociemHeii paGorni PasyBaesa ¢ coasrt. [11] cormacymorea
¢ TaHELIME BexMana, ofHaKo aBTOPH BEICKA3KBAIOT NPeJION0KOHAE, ITO C IT0-
amxerneM roadPunaenra norumepuszanum [IBX nporcxogaT moBpmenne cHH-
AMOTAKTUIHOCTH, ‘

B mameit mpempimymeit paGore [8] 6sumo ommcamo mCcHeHoBaHMe BIAAHUA
BLICOKOTO AaBileHHmA Ha cremenp xpucrawtmiHocerr IIBX, momywaeMoro paam-
KaJIbHOM HmonmMepuaammeii B cpefie MA. B atoit pa6ore moxasaHO, IT0 HOBHI-
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meHue AaBienma (Bmioth go 10 000 xI'/cu®) npmBOEMT K CPaBHHTEIBHO He-
GONBIMOMY yBeIHIeHHIO cpefiHero KodpdunuenTa MOIAMEPHSATIHE H K CYMIECT-
BEHHOMY YMOHBOIGHHI0 CTeIeHH KpHAeTALINIHOCTH obpaayromerocs IIBX. 9rot
BHIBOJ CAleJIaH R4 OCHOBAHWH PEHTTeHOrpadHIecKOro HCCIeJ0BaHHUA, a. TaKKe
pacdeta semuamrbl Dess [ Deps. Brlnnm yKasaHE HeROTOpPE® BO3MOKHEIC IPUIH-
HEl MOHWKeHHUA KPHCTALIMTHOCTH ¢ [IOBEIIIEANeM JABIeHHA, a IMeHHO: 1) yBe-
ATYeRHO KOAH H30TAKTHIECKHX 3BeHBEB B HONNMEpPE BCJIEACTRHE Pa3AHIns 005~
€MOB aKTHBHPOBAHHOTO KOMILIeKca JUIA M30- ¥ CHEAUO-IPACOeIUHERNsA; 2) yBe-
NHIeHHEe AOXM OPUCOeRHHEHHS «TOJ0BA K TOJIOBEY.

B macrostmieit pabore ceiaHa MONEITKA TMOXYYHTH RONMOJHATEIbHEIS JAHHEIC
0 IPYYUHAX KPACTANINYHOCTHE HE3KoMOoIeKyaapraoro IIBX.

IKcnepHMeATANBHA YaCTh

Meronuxa TpoBeLeHAs ONBITOB TpHBeeda B pabure [8).

IIBX, monayuennstit npE armocdepmom pamimenmsm m 4000 xl'/cu? mpE MONBHOM COOT-
pommermE BX : MA = 1, pasgensuim Ha 2—3 dpaxomm. PpakuuoHMpPOBAHHe NPOBOTHIU
u3 5%-moro pacreopa IIBX B Terparmapodypane (TI'P) u mmxnorexcamore (I} mobap-
NleAdeM MeTaHOJa IIPM mepeMOIIABAHME IPU KOMRATHOM TeMueparype. OTHomeHMsa pac-
TBOPUTENb : OCAATENb NPH BhIJeIoHHE Kaxmodl ¢parxmun IIBX mpmBemensr B Taba. {.

Ta6uamnma 1
Oparmmonuporanme IBX, moxyuensoro 1‘lli;Acpene MA npm MOALHOM COOTHOINEHHMH
: BX : =1

(50°, HHADEATOP — FHUEATPHI A30A30MACIAHOR icncnoru (HAK) = 0,33 Bec. % ot BX)

PacTBopH- P b -
Paﬁ.";‘,‘f,’}’“‘ ni?’;ﬁi’fe’ @parnfs, N ",‘iﬁ};;ﬁ“{gﬁ‘ dparm, D—-‘” Pg
HbIE OITH Bec. % o
Iuxnorer- |Armocdep- ' |Hedparkouonn- — - 1,95 132+
" caHOH HO® poBaHHLIT : 1,95 77*
. 1,95 55*
To me Hedpaximonn- 1:20 — 2,83 27
' pOBaHHEL . )
1 1:2 43,8 4,34 50
2 ) 1:10 18,5 2,31 . 24
¥ o» Hedpaxkuuonn- 1:20 C - 2,83 27
POBAHHEI :
1 1:3 45,6 3,36 43
2 1:10 10,8 2,29 —
4000 Hedpaxmaonn- 1:20 - 1,93 35
poBaHHEIHX
2 1:7 18,9 1,78 35
Terpa- Atmocep- |Hedpaxknmonu- 1:20 — 3,0 31
rEgpody- HO® poBaHHEIH
pas 1 1:1 54,1 4,32 36
2 1:2,5 26,1 3,0 24
3 1:10 11,2 1,99 26
4000 Hedpaxmquonn- 1:20 - 2,0 40
pPOBaHHEII
1 [:2 38,1 3,06 45
2 1:3,3 11,6 2,12 41
3 1:8 2,3 1,8 33

* O6pasasl IBX OOoMydeHW NpH OTHOomenmun MA : BX, paeEom 0,{; 0,2 u 0,54 COutBeTCTBEHHO,

BolnaBmAi HoaEMep OTQHIABTPOBHIBAJM COYCTA ~ 12 ¥ac., OPOMHBAIA MeTAHOIOM H CY-
mugE B Bakyyme (~1 mx) mo mocrosmsoro Beca. Baskocts 1%-mEmix pacteopo IIBX
B [IT' oxpeggenann B BECKOSHMeTDe YG6eqofe ¢ «BUCAIHM YpoBHeM» mpm 25°. Moxexymasp-
HBL# Be¢ PACCYHTHIBAIHN, Kak B paGore {8]. Hedpaxumonuposannsie :g;manu OBX, moxy-
YeHBEe UpE aTMOCchepHOM AaBiern®, mpu pacTRopenu:m B TI'® ofpasyoT myrHEIe pac-
TRopH, B III' oRm 06pa3yloT ralike MYTHEIe PACTBOPHL, KOTODHle HOCNIe HArPeBaHAS OpH
120° cTaHOBATCA MOITH MPO3PATHBIMH., '
Ieperte dpaxmmn obpasmor IIBX, momytennmx npm armocdepaoM paniennH, ofpasy-
or B TT'® otens MyTHMe PacTBOPLL. It ke 06pasmul mociae HarpeBamms mpm 120° 8 I(C
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86 CTAHOBATCA HOJHOGTHIO 1PO3PAauHbIMH. Bodee Toro, pacTBOpe 3THX oOpasmo IIBX
B IT' mpm 120° GypewrT, 4T0 CBA3aHO ¢ MOHNMMEHHOH TepPMOCTAOHMILHOCTHIO KPHCTALIHYE-
CKOr'0 IOJIAMEpa.

IépBas Pparmun IIBX, noaywersoro npm 4000 xI'/cu?, mpu pactBopernn B TTD o6-
pasyeT cierKa MyTtHHI pactsop; B LI mpm marpesanum mo 120° pacrBop sTOro mommmepa
CTaHOBHTCA Hpo3pavyisiM. Bropag m Tperba ¢parxium [IBX, nonyyenmHLe Kak IpH aT-
MoceproM gaBienmd, Tak B npu 4000 kI'/cu?, XOpOImo PACTRODAIOTCA B YHA3AHHEIX pac-
TROPHTEIIAX.

O6pasnu IIBX, 06Hapymnsamm;ne MOHMKeHHy10 pactBopEMocth B8 TT'® u IIT, o6-
Ja7[a10T MOBHIIEHHON KPUCTAJIMYHOCTHI0 MO AaHHEM pertreHorpadmu [8]. Ilmenwm woam-
MepoB Aias VH-CHeRTPOCKOMMIECKOro WCCACXOBAaHMA TOTOBMNH, Kak B paGore [8]. ‘

Onpegenenne aGCcOIOTHOM CTeNeHM CHHIHOTAKTHYHOCTA NPOBOTHIM COTIaCHO MOTO-
ay Tepmapa ¢ coart. {12] mo UK-cmerTpaM, BHYHCIAA OTHOHIEHHe MHTCHCHBHOCTER INO-
Jnoc moromernd 1434 um 1428 cm—!. Oﬁpaam IIBX PacTBOpAIR B 1,1,2,2-TeTpaxmopaTade
B KOHIOeHTpammm 25 z/a4, moMemaJ B auefiky tommmaoit 0,5 mx. fAueitky, cocToamyio ma
meyx packos NaCl m cBEHMNOBOM NPOKTAMKM, NOMEWANM B MEIHYIO OUOpPaBY, KOTODYIO
BCTABIANE B CTEKNARHYI pylammiry. PyGaumxy ¢ Topuos yuno'rnmm Pe3SHHOBEIMH IIPO-
KJIaZRaMA, B KOTOpHe GRUIEM BMORTEpoBaRH Auckd NaCl. TpeGyeMmyio TemmepaTypy B

pyGallite MOANGPMKUBATE ¢ HOMOINBIO BOIAHOTO TepMocTata. .MK-CHERTpH cHEMaNR TP
aByx Temmeparypax (I =28° m I'»=90°) Ha cuerrpoMerpe UR-10.

\

PeayanTaThl M HX 00GCY:KAcHHe

[na BeACHeRWS OPHYME KPHCTANUIHYHOCTH HE3KoMolerymapHoro IIBX
IPeACTAaBIAIOCH TENecoO6PasHEIM PAsMelATh IOMMMeD Ha HeCKOMBKO (bpamm:‘i.-
Pe3yabTaTh  HEKOTODEIX TAKAX ONEITOB HpUBENeHH B Talm. 1.

PaccmoTperne Tabn. 1 mo3Boiser coelaTh Ciaefyomue 3akioderns: 1) mo
nanebiM M H-cmexTpoB, kpucTasmraHocTh He(paKIEOHHPOBAHHKX 0GDA3mZOB
[IBX pacrer npu yMmembmenmE Kod(unmeHTa IOTMMePH3amud, HATHHAL CO
sHaveHHA Py &~ 50. OTH pesyibTaTH XOPOMIO COIIACYIOTCH ¢ JAHHBIME PAaGOTHI
Bermana [9]; 2) MaxcmManpay0 KpEcTaLmmdHOCTH 06pasuos IIBX, momyuen-
HEIX npm atMocepmom nasinenmm ®H 4000 xI'/cM?, obmapymHBal0T IepBEe
¢paknma; 3) kpucramMEIHOCTHP mHepBoii Ppakmmm IIBX, momyuemmoro mpm
armocepHOM JaBiaeHd#m, ropasgo Brime, deM JIBX, momyuemmoro mpm
4000 kI'[cM?. IToT BHIBOX HOATBEPIKIAETCA TAKKe AAHHEIMH DPeHTTeHOrpagm-
9ecKoTo aHanmsa; 4) Hambonee Kphcrawimieckme ¢paxmum ofpasmo IIBX,
noxyensoro npu arMocdeprom manenud u 4000 xI'/cM?, oGnagaior GOMBIIEM
MOIeKYIAPHLIM BECOM [0 CPAaBHEHMIO ¢ HOCHeAYIOMUME (PPaKIHAMA.

Taxam 06paszoM, MBI IPAXOAWM K BEIBOAY, 4To HEsKoModexkyasapuei ITBX
COREePRUT KaK amopdmylo, TaK B KPACTALITIeCKYIo ¢paxkmun. MonxeryaapabIi
Bec KPHCTANLINYECKOH (paKkiim HeBO3MOMHO TOYHO ONPENeNHTh, TAK KAk mPH
(I)palcn,nonnponaﬂm OHA BHIIAJaeT B HePBYIO o49epeb BMeCTe ¢ Gojlee BHICOKO-
MOJIEKYJIAPHON YacThio moxmMepa. Hamu GElI0 o0Hapy)KeHO TakKe, 9TO ¢ IO-
HIGKOHHEM CPOJHero MONEKYJIAPHOTO Beca HOTUMepa [ONA KPHCTALIMIECKOR
dpakmum [IBX smaumresnmo yBenmiuBaercAa. Tak, Haupumep, y moimmepa
¢ Py = 30 oma cocrasnger oxono 50%, a y momumepa ¢ Py = 55 poma kpm-
crannageckoi ppaxmm mmxe 10%. MosKEO OMyCTHTS, YTO IPH PafUKaXLHOMK
nomMeprsanmd BX 06pasyiorcs MOANMEPE ¢ OJWHAKOBBIM ILUIH, BO BCAKOM
cirydae, GIE3KAM coflepyKarueM KpACTALIAIECKOH (paKnuyl He3aBHCEMO OT Be-
auarHE MoleKyJsaproro Beca [IBX. ¥V BECOKOMONEKYAADHOTO IONWMEpa ero
HHA3KOMOJEKYJAPHASL JaCTh, YXOAAMAA B PACTBOP NP HePEOCAKIeHNH, COCTaB-
JAgeT He3HAYHTEILHYIO M0N0 OT O6MmEero KOAE4YecTBa BEIEJNSHHOTO IOJIAMEpA.
ITo mepe MOHm)eRHA CpPelHEr0 MONEKYIAPHOTO Beca, 0COG6HHO HaYWHAA C
P = 60—50, gons ANSKOMONEKYJIAPHOE TaCTH, yXOJAN(el B pacTBOpP, BO3-
‘pacraer. Amopqmaﬂ YacTh moJiMMepa OoNee pacrBopEmMa, €M KpHCTAlLamde-
cKaA; caefoBarensHo, npu Baferendn [IBX Emakoro MolexyrspHOro Beca Iy-
TeM HepeocakAeHNs (PaRTHIECKH IPOMCXOMMT cbpammonuponanne, IIpUBOAA-
Ifee K oboramienuo Bugenenroro II1BX Kpucramnndgeckoil 9acThio moJuMepa *.

Hab6mxonaemoe nopstmenne Kpuerannmanoctd [IBX ¢ mormkennem cpemme-
T0 MONEKYJAPHOTO Beca CO3JaeT BOéYATIeHHe, UTO0 KPHCTALIMTHOCTH MOIAMe-

* Takx, Hanpumep, ais ¢pakuum ¢ Pr = 30 KOIAYECTBO MOJMMEpPa, OCTABIIErOCH
B pacTBOpe, OPAGIM3HTENbHO B 3 pasa IpesblliaeT KOJAIECTBO HepacTBOpEBmeraca IIBX.
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pa 3aBHCHAT OT €ro CPegHEro MOJeKyJApHOro Beca. B HeficTBUTENBHOCTH, KaK
370 CIeAyeT M3 BHIIEHU3I0MeHHOr0, IpH HU3KOM MoileKyiapHoM Bece IIBX mo-
ABNACTCA BO3MOMKHOCTL 0O0Jie¢ IONHOIO BeIielieHWs KpuCTALImYeckodt dpax-
oMM OpE OCasKAeHum MoJuMepa. BrIicKasamHble BElile COOOPasKeHHA XOPOmIO
06 BACHAIOT PesyNbTaThl HccaefoBanma Epucramnumigoctu IIBX, momyuemmoro
B cpesie TT'® mpu pasanunsix coorromennax TI'D : BX.

Ha puc. 1 npuBenena 3aBucEMOCTS BeAmINHEL Dess [ Dess 0T MONBHOTO OTHO-
menusg TI'D: BX nns obpasuos IIBX, mpurorobierHblx npm aTtmocdepHOM

I , ;

Puc. 1. 3aBucuMocTh Dgss [ Degs OT MOIBHOTO OTHOIMIEHMA
Tr®: BX paa IIBX, moxydeEHoro mpm aTMocepHOM
Aapiemnnm (I) w npu mapmeEmm 4000 wlfcmz (2)

Zasnemwn u 4000 xl'fcm?® npu mommmepmaanun BX B TT'®. Ilomydenmste pe-
3YJBTATH CBUJIETENBCTBYIOT O IHHEHHOH 3aBUCcEMOCTH KpmctamaugaoctH IIBX
ot Bexmumnsr otHomenna TI'® : BX m moxaspiBaloT, 4T0 IOX, aBICHUWEM TaK-
JKe MOMHO monyumurh kpucramrmdeckuit [IBX mpm ycmosmm JocTaTodHO BHI-
cororo oraomenua TI'® : BX. Baaumoceasp Mexxay kosddrmEeATOM mOIBME-
pusaumm m cremeHblo Kpucrannmgsoctu IIBX oroGpaena ma puc. 2, OTKyja
crenyet, aro: 1) wpucrammmanocts [IBX Bospacraer ¢ mommEeHHEM CpeAHEero
i - xo3pduudenRTa NOIKMEDPUSATUA BEIAEICHHOTO
e [IBX B cormacum ¢ ganasiMa  Bexmama [9] m
Pasysaesa [11]; 2) cymecrBernoe yBemmdenne
KPUCTALIHYHOCTH NPOACXONHT NPH IIPaKTAIE-
CKH OJUHAKOBEIX cpefHAX Koa{puanuenTax mo-
anmepuasanud [IBX (Py = 28—24). C yBemn-
yepneM oTtHomeruss TI'Q : BX Bce G6apmias
gacTh HE3KOMOMeKyJApHOTo IIBX yxommr B pac-
TBOP NpH Wepeocaykpennu. IloaToMy yBemmde-
une Kpucramamanocte 1IBX, momyuemmoro mpu
Boicokux sHaueHuAx TI'O : BX, ogeBupgmo, cBA-
- 3aHO IIAaBHEIM 06pa3oM ¢ YBelHYeHUEM [0JA
MR . "  KPUCTALIAYeCKOH (PpaKIuH, OTBETCTBERHOM 3a
1 20 2,.7]”: KPUCTAINIHOCTS MOJAMEPa B L{JIOM. JTOT BEI-
Tus BOJ, COTXACyeTcA ¢ PesyJdbTaTaMy, MPHBeJeHHbI-
Mu B Tabm. 1. Ciegyer oTMeTdTh, UTO emie B pa-
cP ic-mz‘ gangjcnmocn, Mexny Gore [2], B KOTOPOHt KpHCTALAMYIHOCTE TAKKe
M%p’;aaﬁnﬁ ?‘gu)m{-'fg’)’go;‘ ﬁgggj oIleHNBANN 1O 3HAUCHUAM Dsas [ D3, GeL1a BHA-
menneM Dgss / Doos st mommme- HA TMOA0GHAS 3aBUCHMOCTH; OJHAKO OHa MHTEp-
Pa, HOMYTEHHOTO NpH A2BIeHAH IIPETHPOBANACh C TOYKH 3PEHHS THIIOTE3H 06pa-
4000 xI'/en® (1) m atMoceproM — 30BaHMA KOMILIEKCOB MOMMMEDHEIH pajHKaT —
RaBieEnHE (2) aTBTeTH]I,
Takum o6pa3oM, B CBeTe HACTOAMETO NCCIe-
HOBAHMA CTAHOBATCA IOHATHEIMA HEKOTODHIE
paHee He HAXOAuBUINe o0bACHeHHA JaHHBle, IPHBeJeHARe B JuTeparype. Tak,
Hanpumep, BednauHsl Dess / Dogs ana TIBX, molyueHHOTO B 0NWHAKOBEIX ycio-
BUAX (B Cpefle MACHAHOro ajbAeruaa), cylmecTBeHHO pasmmuaiores (ot 2,8 1o
4,7 [1—3, 8]). 970, oveBUTHO, CBA3AHO C TeM, UTO PABNMUHEIE ABTOPHI HPH
BBUIeJIeHHA DONAMepa HCHONb30BANM PasHEE KONMYIecTBa ocamdrensd. [dalee
Grimo mokasamo [3], uto ¢ yBemmdenuem orHomenus MA : BX or 1 o 10 npo-
HMCXONMT He3HAYUTeNIbHOe yBeltmueHne Kpucramaunaaoctn IIBX. IMociaenuee 06-
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CTOATOIBCTBO MOKHO OGBACHHTE TeM, UTo ysKe Opu oTHomenunm MA : BX = 1
BEIAGNEHHBI MoamMep ORI B 3H&UMTENbHOH CTemeHH OCBOGOMEH oT amopd-
Hoit gacta [IBX.

TIpencrasisio MHTepec BEACHATH, B KaKOH CTelleHH cTepeoperylapHa KpH-
crannmieckas gparmma I1BX, mockoanKy Io 3TOMy BOHOPOCY B JHTeparype
nMeIoTcA TpoTmBOpedmBile MHemmA. CmexTpockommdeckmit meroy I'epmapa ¢
coapr. [12] mosBomser omeRmTH abGCOMIOTHYK CTelleHb CHHAHOTAKTHTHOCTH
IIBX; pns aToro HeofxopuMo M3MePUTh TeMIIEPATYPHYIO 3aBUCAMOCTDH BeJIHIH-
HBL A (7» = D1434/D1423) B I/IH—CHGKTan
pacreopoB IIBX B cmMmerpmumoM TeTpa-
ximopsrame. Ilo mmemmw Iepmapa, Bo3-
MOKHEI 4eThipe KOH(OpMAIME Iend B OiH-
maiimemM orpykeEmm CH,-rpymmsel B pacTBo-
pe (pmc. 3). [IBe BosMokEBIe KOH(pOpMaIHM
iy u iy pyis ma3orakTAveckoi menm I[IBX sHep-
reTHYeCKd SKBHBANEHTHBL: i = iy = i. [le-
dopmanuonneiM koaeGanmaM CHp-rpynow B
K-coekTpe CcOOTBETCTBYET OfHA IOJOCA
1434 cnt. ]lBe BO3MOMEHBIe KOEDOPMAIEM Pue. 3. Yacrs memm IIBX: cmmmuo-
CHHJHOTAKTHIECKO 1eNIX $1 M Sy HMEIOT pas- UpHcoeNuHeRme ¢ KoHQopMamueit
amuEyio sHepraio (mo onenxe @opaxsma, mo- St T S2 M H30-TDHCOSQHACHIE

TeHDMAIbHAs DHEPTHA KoH(POPMAmUH S» Ha ¢ xomopmanuedt i H i
a 4 4 2
) d s F3 7 2 ¥
5 — - §
$w N K
St i I S
S} - : $
L0 i i i : S¥)
a0 A 440 78 B0 WD Fin0 1000 0 w0 d00 W0 S0 0 s00 w0 M,
v, oM !
Pme. 4. HHK-cmextper pacrsopor IIBX Puc, 5. UHK-comexrpsr maemor IIBX B o6-
B obmactm 1400—1440 cx—! mus obpa3s- aacte  600—700 cx~! pmua ofpasuos
moR: 4 (a); 2 (6); 1 (e); 5 (2) u 8 (9) 4 (a); 2 (6); 1 (6) m B (2)

1,8—2,8 Kraw/moav Gonbime, seM sHepria kompopmamum s; [13]). Hedopma-
nHOHHEIM KoneGamuaM CHy-rpynusl cooTBeTCTBYIOT pasHBIe HOJGCH! IOTIIOMIE-
maa B UK-coexrpe: 1434 cu-! qua s; w 1428 cu—! nus s,. OusHTeckmii CMBICT
otHommeEHA D434 [ D493 OTpaKaeTCA PaBEHCTBOM:

D1434__N52+Ni q
Dus Ny )

rae Ny, Ns, u N; — uncao CHo-rpynn B kondopManmsx s, s 1 i. CTemens cH-
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Benuaunst N, Ng, u N; onpefensorcs no GopMynaM:

AE
eTQ.T_ 1
NSIZGN-—A—_E’; Ns,"—‘aN———A—_—T;Ni:(l—O.)N,
14" 14 BT

e N — o6mee gncao CHzsBennbes.
Merogom I'epmapa 6putm onpepeiienst smadeHua o pgaa I[IBX, momyden-
Horo B cpefe MA. Ilpesxne 9eM paccMOTpeTh MONYYeHHEIE PesyTETATH, obpa-
’ tamesa K MH-coexrpam IIBX. Ha pme. 4
u D npuefenn cuextpel [IBX B ofmactax

80 o 1400—1440 ent m 600—T700 cx~i. KHax
BHMIHO E3 pHC. 4 ¥ 5, YMEHBIIEHWIO OTHOLIE-
4 uus Dy [ Dysgs, KOTOpO® CBHAETENBLCTBYET O

-2

w . . TIOBHImIeRmn cmEIHoTakTEYROCTH IIBX, Co-
% 24 49, % orercrByer  yBelMYeHHe  COOTHOIIOHHHA
Ti97 Dyss [ Deos, yHasbIBaomero Ha BO3pPACTaHWe

. rpucratmanocta IIBX. 9tm mmmocrpamun
Esgi,a%gf‘lzggf;‘“fg) cf)‘;“egfngl‘l‘[';: HAIIANHO 0TOGPAKAIOT CBA3L KPHCTAJIIMIHO-
: B8 Dess / Daos cru [IBX ¢ ero cmapmorakrmamocThio. Pac-
CUMTAHHEI® HAMU BeJIWIHHLI O IpABeHeHLl B

ra6i. 2. s
Hanusle, mpuBegennsie 3 Tafl. 2, MOKA3HIBAIT, YTO KPHACTALIAYHOCTD HHE3-
KoMolteRyaIaproro 1IBX ofycronieHa CHHAMOTAKTHIECKAM CTPOSHHEM IIOJIAMe-
-pa. CnemoBaTenbHO, HamH JaHBbe ONPOBEPTalOT. BHBOX 06 AaTAKTHYECKOM
crpoegmn IIBX, momyuenmoro B cpefe MA, chemanAniii Ha OCHOBAHHH CIIEKT-
pos fIMP [7, 14]. 310, BepoaTRHO, 06yCNOBIEHO TEM, 9TO X0 CHX IOD B JHTepa-
Type HeT eJHHO TOUKU 3peHHA B mHTepmperamuu cuexrpos AMP ana. IIBX.
Tax, ranpamep, Bosu n Tuepc [7] ma ocroBammz mammrix SIMP moaarasor,
4T0 MOJAMep, HONyYeHHEIH HU3KOTeMIepaTypHoil motuMepusamueir BX, mmeer

Tabamma 2
Ioammepusanaa BX 8 MA npu 50°, TAK — 0,33% ot Beca BX .

= 3
213 bt - 1 . R
8 S| |88 )] 3|93 5| 2 s 1 =
! | Armocep- | 0,1 132 | 1,95 /0,90 | 0,94 | 2590 | 53,6 | 52,4 | 1,2'} 46,4
2 HOE 1,0 28 {2,80(0,73 0,8 | 1550 | 62,6 | 57,6 | 5,0 | 37,4
3 1,0 43*1 3,86 | 0,57 | 0,65 | 1090 § 77,0 1 63,8 | 13,2 | 23,0
4 1,0 50*| 4,34 (0,52 { 0,61 | 850 | 83,4 65,8 (17,7 | 16,6
5 - 2000 1,0 30 2,2 (0,99)0,9 | — - —_ — —
6 4000 0,2 { 133 |1,7 (1,00 1,00 — - — e
7 4000 1,0 45+ 3,0 | 0,74 10,76 | 2600 | 58,4 1 67,4 | 1,0 41,6
8 10000*+| 1,0 53 | 1,7 [ 1,00 {1,00 | -- -= - - -

* Tlepute ¢pawmum obpasuos IIBX (cm, Tabx. 1), ** ITosmmepusammo BX mpm 40 000 xl'/cam?
npoBonuin Ges poGaBmerma JTAK.

HeperylfapHOe CTPOeHHe, TOTAla Kak B paGortax [12, 15] ¢ momompro Toro e
MEeToAA MOKashBaercd, 4To obpasymomuiica B aTEX ycaopuax IIBX comepsxmr
OOBBIMEeHH0® KOMAYECTBO CHHANOTAKTHIECKUX 3BeHbeB. Clleqyer 0TMeTHTE, ITO
pesyibTaTHl ODoCHdefHUWX pabor, moaydenmarle Metomom SIMP [12, 15], corma-
cyloresa ¢ pargsiMu MH-cnexktpockommn [12, 16].

Us pammEIx TaGn. 2 ciaeayer TakiKe, 9TO CTeIeHh CHHAMOTAKTHIHOCTH H
KpPHCTAIIAIHOCTH BO3PACTaeT ¢ MOHWKEHHMEM CPeHero MOJEKYIAPHOLO Beca
g HedpakmuormpoBarHKX o6pasoos [IBX.
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B mcemefopannoM Hamu uHTepBate 3Hadenmil Des/Dess ot 1,95 mo 4,34 mna
TIBX, moxygaernoro 8 MA npm arMocdeproM jlaBlIeHNH, O0HAPYKeHa JHHeHHAA
saBECEMOCTh MeXAY O E Desx [ Degs (puc. 6), KoTOpas MOKeT CIYKATH B Kave-
¢TBe HOPMHPOBOYHOTO rpadimka s OxeHKY BeXwIMHE! o DO Dess [ Degs.

" Oco6rIit MHTepec OpeCcTABIA6T BOIPOC O BIMSHWE AABIGHHA Ha KPUCTAMI-
nmaRocTh U cTepeoperyinsaproctb [IBX. B raGm. 3 mpuBefieHEl faHHBIe 0 BIHA-
HAW NaBlieHWA Ha Kpucrawrmanocth 1IBX.

Ta6axmmga 3

Noammepmsanua BX 8 MA mpu MA : BX = | opm 50°,
TAK — 0,33 Bec. % or BX

P, HoHCTaHTa Ie-
- pegaun menw(Cr)
ITaBaesine, Dass’ 1 depe3 MA npu
wLvent Ders IKCIIepUMeH- | BBIYECIIEHHOE nonl‘gﬁp'ﬁm""
TaJIbHOE no Cpy 17
At™Mocgep- 2,8+0,1 28+3 17 5800
HOe

2000 2,2+0,1 30=x1 24 4200
4000 2,0+0,1 355 29 3500

Nz gamnerx Taba. 3 BEAHO, YTO TOBHIIIeHHE JABIEHUA OT aTMocdepHOTO AO
4000 xl'[cx?® npmBOAMT K CYINECTBEHHOMY WNOHIKEHHI0O KPHCTALIMYHOCTH IO-
amnMepa. llpmanBa crosnp CHABHOTO HOHMMKEHUA CTENCHH KDPHCTAUIMIHOCTH IIO-
JuMepa 3aKI0TaeTcs TIaBAEIM 00pasoM B TOM, YT0O IO Mepe NOBEINICHAA
HJaBieRuna fAoas amopdmHoi vacrtu IIBX, yxopameit B pacTBOp Opm ocaKmeHMa
mOJAMepa, 3HATNTEALHO IOHIKAETCA 3a CIeT YBEIHUCHHA €T0 CPeHEr0 Mojle-
KyJAAPHOTO BECa. ITOT BHIBOJ OCHOBHIBAETCS HA CPABHEHHH SKCIEPHMEHTAILHO
oupegeneEHbiXx Py (o BelHYAHe BASKOCTH) IOJHEMEPAa ¢ BEIYHCACHHEIME IO
HaleHHEIM HAMK 3HAYEHHAM KORCTAaHTH Hepefavm memm (Cp) wepes MA.

. .. IloMEMo yKasaEHO} NPMYMHEL, HOHIKeHHe KpEcrawrmiEocru IIBX ¢ me-
BHIIeHAM JaBIeHAA MOKeT OHITH TaK/Ke CBA3AHO C YBeJIMIeAHEM 0N H30TaK-
THYECKAX 3BCHLEB B IOJEMEpPe BCIOICTBHE

pasIHYAA 00HOMOB AKTHBHPOBAHHOTO KOM- Tagamna 4
UIeKca AJIA H30- B CHHIWMO-IPHCOeAEHEHMI, Bausnse NaBneHEA. Ha
KaK H B cjIy49ae NOIAMEPH3ATMHAN MeTHIMeT- rpucraamamoctps IIBX
akpmnata ® mpommieHa [18—20]. Mosxwmo: -
6LLI0 IMOJATaTh, YTO UPHMeHeREe MeTofa 'ep- Haeperme, | 7 Dess
xI'/em o Dens

Mapa JacT BO3MOHOCTH KOJHIeCTBEHHO OI-
PefelInTh CTeleHE CHHIWOTAKTHYHOCTH [IA
MOJAHAMEPOB, NOJNYY€HBEIX IIDH BEICOKMX HXaB-

neEmax. ORHAKO B 3TOM CaOydae HeZb3A ﬁfg‘&"d’epm’e ' g’g {’?5
paccumTaTh  BelmUmHY . OTHOMEEEEe  Armocepmoo 132 1.95
MA4+1/A2+1 mia o6pasmos IIBX, momy- 4000 133 1,7

YeHHHX IPA BEICOKMX NABICHAAX, PABHO efu-~

HHOe, YTo oTBedaer Oonapmomy smavemmo AE. (Tax, manmpmmep, npm
E =5 krau/moar mpaBas gacts ypaBHeHAA (3) OTIHUAETCA OT €JWHMITEI BCE-
ro Ha 7-10~%). B aroM ciygae N;, + N;= N, 1. e. 50% Bcex spempen IIBX
AMEIOT CHHAMOTAKTHIeCKOe CTpoeHHe ¢ Komdopmamueil s;. [ipyrme 50% 3Bemn-
€B PaCUPefelAIoTCa MeKIY Sp- U i-KoEpopManAAMA. ATaKTHISCKHe HH3KOKPH-
crannmieckme obpasner [IBX, monydemnsie npm atmocdepHOM HaBIeHAH, CO- -
RepKaT KoHQopMammio S B KojtmaecTBe ~ 1%, BeleneTBEE BEICOKOH pPasHHIBL
B AE mna si- n s;-kordopmanmit. MoyKHO cIETaTh, 9TO aTAKTHYECKHEe HUIKO-
kpucramnmieckme ofpaansr [[IBX, monyueHAble mpAm BHICOKHX AABICHHAX K
HMelonre BEICOKoe sHaYeRme AE, TarKe cofepxKaT koHRGOPMaNHIO S2 B KoIAdIe-
cTBe, He mpesnmarnmeM ~ 1%. Ciegorarencno, B [IBX, noxygennom npm BEI-
COKEX JIaBIeHHAX, COXOPIKUTCA IIOBHIINEHHO® KOJAWIECTBO H30-3BeHbeB. [leiicT-
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BHTEJBHO, KaK BUJHO U3 1ali1. 2, KpHerammmyeckas $paruusa IIBX, noxywesn-
Horo npm 4000 xI'/cm? (obpasen 7), copepsxmr 1% ss-komdopmamum. Boaee
TOro, CpaBHeHHe 3Toil PpaKIEy ¢ MONMMEPOM UOBBHLNEHHOH KPUCTAJLINIHOCTH,
nollydeHHEIM Hpu aTMocepHOM pasrenumm (oGpaser 2), CBUJIETELCTBYET, YTO
IpH OJMHAKOBOM KOJHMYECTBe KORQOpPMANME §; HONEMED, MOTYIeHHBIH NpH
4000 kl'[cm?, comepsxur Ha 4% Gonrmme M30TAKTHIECKHEX 3BEHBEB.

[nsa omenkm BIMAHEA MapleHuA Ha Kprcrawrmaaocts IIBX meobxommMo
CpaBHEETE 006pasHEl HOMWMepa ¢ OMHBEAKOBBIMA I JOCTATOYHO GONBMUMY 3Hade-

HuAME Pp, 4ToOE HeKMI0IATE 3@derT PpaKnmoRNpOBaHAA NPH BEIETCHEN II0-
aumepa (rabm. 4).

Kax BHIHO U3 OpABeeHHHIX JARHLIX, IOBLIICHAE JABICHAA IPH PASHKAIE-
Holt monuMepmsanmn BX upmBogur K BeGONBIIOMY HOHWKEHHIO KPHCTAILIMI-
mocra [IBX, uro cBssamo, oveBHARO, ¢ HEKOTOPEIM yMEHbIICHHeM JONE CHH-
MEOTAKTAISCKAX 3BEHBOB.

Haxkomemn, ciegyer 0TMETHTE, 9T0 ONpERENeHHYI0 POJIb B IOHWKEHWH KpH-
crammnuaoctr IIBX, monydYeHHoro mpw BHICOKHX RABIEHHAX, MOKET HIPATh
yBelMIeHAe JONY IPHCOSNAHEHAT «roioBa & roiosey. Tax, sanpuMep, Ipx Mo-
NAMepU3aniy BAHWIALETATA HaMu GBLIO NMOKA3aHO, 9T0 IOBHIIEGHHE [ABICHHA
Ao 6000 kI'/cm® DpuBORAT K yBeAWIeHMIO JOJM NpPHCOSIHHOHWA «I0JOBA K TO-
aoBe» Ha 22 otr.Y% [21].

B 3axnoveHme aBTODHL CYHTAIOT CBOMM IPHEATHHIM [OJAIOM BHIPASHTH Gila-
rogapuocth A. A. HapoBy sa meHHble COBeTH IPH OGCYKIACHHAA PaGOTHL

Bnsoas

1. MayueHo o6pasoBaA@e KPHCTAIIAIECKOTO HUBKOMONEKYJNADPHOTO IIOJIM-
BEHWIXJIOPHALA IPH PafHKAJBHON MOIAMEPU3aNEHE B MACIAHOM AJbAETHAE H
rerparafpodypane npu arMocflepHOM H BHICOKOM mapinenmsax. Haiigeno, uro
B YKa3aHHHIX YGICBHAX IPOACXONAT YBeIW4eHNe JOMH KpACTAImIeckoi dpak-
04U 00 Mepe YMeHBIMeHHA MOJeKyJIApHOro Beca moamMepa. [Torasano, aTo mpH
BHJelleEny HEsKoModeKyaaprore IIBX myrem mepeoca)kmenms, B pesyabrare
G0xpHTeil pacTEOPHMOCTE aMOpdROA JacTn HoJMMepa IO CPaBHEHHIO ¢ KpH-
CTALAAIECKOH, MPOUCXONAT (PPaKIUOHNPOBAHTE, NPHBOJANEe K 00OraleHAI0
BEIEJIOHBEOr0 IOMHMEPa KPECTALIHIeCKOH JaCThIO.

2. ITo pamEriM M H-coekTpockomnm, KpHCTalIngHOCT: HASKOMONEKYJADHO-
ro IIBX o6ycaoBiena mpeobiafaRmeM CHHAHOTAKTHIECKAX 3BEHBCB B MOJIH-
Mepe.

3. YMerbmeRne KpuCTALIEIHOCTH (M cHHAHOoTaKTmuHOCTHE) IIBX ¢ momni-
mreHHeM JABICHAA CBA3aHO HE TONBKO ¢ yBeIMIeHHEM MOJEKYJIAPHOTO Beca,
OPABOTAIIAM K MOHEKEHHIO OIH KPHCTANIAYECKOH YacTH BBILEIAEMOro OJH-
Mepa, HO, TO-BHAAMOMY, TAIGKe ¢ OOXBIMIAM 06HEMOM JIEDPEXOMHOTO COCTOAHHT
IpH CHHAMO-IPACOCNHHEHNH.
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REASONS OF CRYSTALLINITY OF LOW MOLECULAR
POLYVINYLCHLORIDE

4. L. Goff, I. P. Yakovlev, V. M. Zhulin, M. G. Gonikherg

Summary

Rising of crystalline low molecular. polyvinylchloride (PVC) at radical vinylchlo-
ride polymerization in butyraldehyde and tetrahydrofuran at atmospheric and high pres-

sure (50°C) has been studied. Crystallinity 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 amorphous fraction.
On data of infrared spectroscopy crystallinity is due to preponderance of syndiotactie
units. Decrease of PVC crystallinity with pressure is related to increase of PVC molecu-
lar weiglit and also probably to bigger volume of transition complex for syndio-addition



