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AaHOoTan s

WccemeoBano J0KaIbHOE MOJIEKYJIAPHOE JBUKEHHE B CTEKI000Pa3HBIX TIOPUCTHIX MEMOpPaH-
HBIX OJINMEPAX Ha MpUMepe MoInCyIhdona n noankapbonara. OxapakTepn30BaHa TTOIBIK-
HOCTHh OEH30bHBIX KOJIel OCHOBHOM Iy MaKpPOMOJIeKysa ¢ momorisio VK-cmexkTpockormmae-
CKOro MeTo0/1a KOH(DOPMAIMOHHBIX 30H/10B. [IpOBe/IeHO CpaBHEHUE MOy YeHHBIX PE3YJIbTATOB C
JTAHHBIMU JIPYTUX METOJIOB TI0 PEIAKCAIMOHHBIM MTEPEX0IaM B UCCIETOBAHHBIX TIOJIMMEPAX HUKE
TeMIIePATyPbl CTEKI0BaHus. VICCIem0BaHO BIUIHAE CBEPXKPUTUIECKOTO JUOKCUIA YITIEPO/Ia HA
TEeMIIEPATYPY 3aMOPaKUBAHUA KOH(MDOPMAIMOHHON MOJABUKHOCTU 30HIA B IIOJTUMEDE.

KiroueBble ciioBa: J0KaIbHAS MOMEKYISIPHAS JUHAMUAKA, [IOIBUKHOCTH OEH30IbHBIX KO-
JIelT, MeTo/T KOH(MOPMAIIMOHHBIX 30HI0B, CBEPXKPUTHIECKNI TMOKCHT YIIePO/Ia.

BBenenue

M3yuenne pesakcanmonHbBIX TTPOIECCOR, TIPOUCXOAAIAX B MOJUMEPAX MPH TeMIepa-
Typax HHUKe TeMIepaTypsl cTeknoBanns 1, , mMeeT GOJIbIIOe 3HAUEHHE, TOCKOIBKY OT
THTIOB JIOKAJIBHOTO JBUKEHWS MAKPOMOJIEKYJ 3aBUCAT MHOTHE (DU3UICCKAE W XUMUIe-
cKkme cBoiicTBa mosmuMepos. IIpu Temmeparypax nuzke Ty B monumMepe IPOUCXOAAT [3-,
~v-, d-penaxkcanyn, OOyCIOBIEHHBIE TEIIOBOW MOABUKHOCTBIO PA3MUIHBIX 1O OOBEMY
MOJIEKYJISIPHBIX TPYTI, (DPArMEHTOB MOTMMEPHON MU U MAKPOMOJIEKY/IbI (BTOPUIHBIE
pesakcalonHble mepexospr) [1]. Pemakcannonnsie cBORCTBA MTOINMEPOB W MATEPUATIOB
W3 HAX OMPEIETAIOT BO3MOYKHOCTh UX TPAKTHYECKOTO NCMOIB30BAHNS, a TPUPOIA U Xa-
pPaKTep PeNaKCAIMOHHBIX MPOIECCOB 3aBUCAT OT CTPOEHHUS W MOJEKYIAPHON JTUHAMUKA
nomuMepos. [TosToMy fazke y MMPOKO PACHPOCTPAHEHHBIX CTEKIOOOPA3HBIX MOJIAME-
POB PETAKCAIMOHHBIE TPOIIECCHI O HACTOSINETO BPEMEHN M3YYalOTCS PASTUIHBIMA (DH-
3WYECKAMHU METOJAMHU. DTH MCCISIOBAHUSA ABIAIOTCA AKTYAILHBIMA W CITIOCOOCTBYIOT
BBIPABOTKE COBPEMEHHBIX (DYHIAMEHTANIBHBIX MPEICTABICHUN O CTPYKTYpe W MPUPOIE
JIOKATBHON MOJIEKYISIPHON AuHaMuUKH moauMepoB. MccmemyeMble B HACTOAINEH pabo-
re nosucyibdon (IICP) u nonukapbonar (ITK) orrocarcs k nopucrbiM creksI006pa3-
HBIM MOJIUMEPAaM, NPUMEHSEMBIM B MEMOPAHHOM pa3jenennn cmeceil semects. Kpowme
TOTO, ST MOJUMEPHI ABISIOTCS TEPMOTIACTAMA W COCTABIISTIOT OCHOBY KOMTTO3WIIN TTpH
CO3IAHNN HOBLIX KOHCTPYKIMOHHBIX MATEPUAJIOB JJIA SJICKTPOTEXHUKW, SJTCKTPOHUKH,
aBTOMOOMIIECTPOCHNS, ABUAIIMA W JIPYTUX OTPACeH MPOMBINIICHHOCTH. [loaydennbie
B HACTOAIEH paboTe pe3ynbTaThl CPABHUBAIOTCA C JAHHBIMH, MOJTYyHIeHHBIMU APYTHMHA
PU3HIECKUME METOTAMA HCCIEI0BAHNAS BTOPAYHBIX PETAKCAIIMOHHBIX MEPEXOI0B B MO-
JIMMepax.

ITpu cuaTese W MOAUMUIMPOBAHUT TTOJINMEPOB OCOOBIIT MHTEPEC BHI3BHIBACT CBEPX-
KPATHYECKHUIT IUOKCHJL yTIepoaa KaK Cpefa, CoCOOHAs 3aMEHUTh MHOTHE SKOJIOTHYe-
ckm HeGesomacuwbie pacteopurenn. [IIupokoe nenonb3osanune ceepxkputudeckoro COs
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00yCIOBIEHO €ro crenupuIecKuMy  (PU3WKO-XUMAYECKAMH CBONCTBAMHU, TAKAMN KaK
HEeropl4ecTb, HETOKCUYHOCTh, OTHOCUTE/IbHAS MHEPTHOCTL B XUMHYECKUX IIPOIECCax.
Kpowme Toro, nepexo, JUOKCUIA yIIepoja B CBEPXKPUTUIECKOE COCTOSHEIE TPOUCXOIUT
npu gocrarodno Huskux gasiaenun (7.38 MIla) u temmeparype (31.1 °C), mosromy mo-
CJIe TTPOBEIECHUS TPOIECCa C yIACTHEM 3TOTO PACTBOPUTENST HET HEOOXOAMMOCTH B €ro
JTOTIOJTHUTEIHLHONW OYUCTKE C MEelbi0 MOBTOPHOTO MCIONL30BAHWSA, 8 TaKKe B OUWCTKE
neseporo npogaykra or COy (OH mepexoaur B ra3o00pa3HoOe COCTOSHUE MIPU CHUZKEHUU
JIABJIEHUS U/ UK TeMieparypbr) [2].

1. SKCHepI/IMEHTaJIbHaSI acTb

Uccnenorammck mopomnikoobpasusie IIC® (M, = 35000 w M, = 16000) u ITK
(M, = 64000) dbupmbr Aldrich. B kadectse KOHGMDOPMAIMOHHBIX 30HIOB HCIOIB30-
sasu 1,2-muxyoparan ([IX9), 1,1,2,2-rerpadbpomsran (TBI), 1,2-nubpomsran (IBD),
1,1,2,2-rerpaxsioparan (TX9) u 1,2-mudenmwmran (D). Hucrory nposepsiiu o NK-
dypoe-crekrpam. Habmomenne 3a KOHGOPMAIMOHHBIM PABHOBECHEM 30HIOB B MOJHME-
pax ocyrtmectsisiin mo MK-crexkTpaM morIomeHnst, KOTOpbIe pErUCTPUPOBAIN HA (hyphe-
crekTpoMerpe Spectrum 100 dpupmsr Perkin Elmer B o6mactir 400-4000 cm ~!. YUncao
cKaHOB 64, paccTosume MexXay Toukamu 1 cm ~!. JITa W3ydeHUs BAMSHHUS TeMIIepa-
Typbl Ha KoHOpMamuonnyio auaaMuky 306712 B obmactu 300100 K ucnonp3zosasnu
KpuocTar (GUPMbI Specac, OXJIaXKIAEMbIH KUJKIM a30TOM. TeMrmeparypy U3Mepsuiud ¢
roanocthio +1 K. Beibop MK-nomoc mormomenns pa3InaHbix KOHQOPMAIAT MOJIEKYIT
30H/IOB, METOIMKA, POBEICHUST SKCIEPUMEHTA U 0OPAOOTKHU CIIEKTPOCKOMUIECKON WH-
dbopmarmn ommcanst B [3]. Jas nonyuenwns ménok IICP n ITK mosmvep pacTBOpsian B
xnopodopme. PactBop mamocwin wa mmactuny KBr. IInénkn BeICcyImBamm mpu TeMIe-
parype 60 °C B reuenue 1-3 4 1715 yaajaeHusi OCTATOYHOrO pacTBOpuTesis. J0Habl JIXD,
TXD, JIBD u TBY BBoamIu B mosmMep u3 ra3osoii ¢pasel. [Ipu koMHATHOI TemmepaTy-
pe coenunenne JI®D saBIseTCS KPUCTAJIMIECKUM, TIO9TOMY JIJIsT BBEIEHUS STOTO 30H 1A
B TIOJTMMEp TOTOBWJIN TPONHYIO CMECh: 30H[ 4 MOJNMED + pacTBOpUTEh. [lomydenHbii
pacTBOp HaHOCHIH Ha tacTuHy KBr u Takyke BBIIEPKUBAJIN MPU KOMHATHON TeMIie-
parype B T€YeHHWE HECKOJbKUX JIHEH i yIaJleHus pACTBOPUTEN. 3a KOHIEHTPAIHeH
30HIA W PACTBOPHUTENS B IméHKaxX Habmogamm mo UK-cmexkTpawm.

[Mpenpapurensuyo COs-06paborky ITC® ocymecTBasmm ¢ UCMOIH30BAHNEM CBEPX-
KPUTHYIECKOU (DITIOUTHOI KCTPAKIIMOHHOM YCTAHOBKY ITUPKYIISIIHOHHOTO THUTIA, U STICHKN
¢da30BOr0 paBHOBECHST BHICOKOTO HaBjeHns. KOHCTPYKINS OCHOBHBIX Y3JIOB 3TOI yCTa-
HOBKM 10po6HOo ommcana B [2]. Vcmosnb3oBanu QUOKCH[, yrjaepoja, OTBEYaIONIHil
TOCT 8050-85 (ceprudukar xkagecrsa Ne 2052) ¢ 99.995%-HbiM 06BEMHBIM COEPIKA-
nnem COy.

2. PesyabTaThl 1 UX 06CYyXJeHUE

Ha puc. 1 mpeacraBiaersr cTpyKTypHbIE (DOpMYIbl MOHOMEPHBIX 3BeHbeB [IC® u TTK.
Kak BugaO 3 (GopMysI, 3TH MOTMMEPHI HE COIEPKAT 00HLEMHBIX ODOKOBBIX TPYIII, 34 WC-
KJIIOYEHUEM MAJIBIX 0 00bEeMYy METHIbHBIX IPyIil. B Takux cirydasx JTOKaabHas KOH-
dopMaIuoHHAsT TOABUKHOCTH B MAKPOMOJIEKYJIAX MOYKET OMPEIETATHCS MOBOPOTAMHE
OEH30JIbHBIX KOJIEIl BOKPYT CBsi3eil ocHOBHON menu. [Ipu moBoporax 6€H30JIBHBIX KOJIEIT
BO3HUKAIOT TIOJBUKHBIE «JIBIPKU», PA3MEPBI KOTOPBIX OMPEIEISIIOTCS YIJIAMU TTOBOPO-
TOB Ger30bHBIX Kojen. B ITK momkeH mpucyTCTBOBATH TOJIBKO OIWH THUIT JIOKAJIHHON
MOJIBUKHOCTHU, CBSI3aHHBIN € MOBOPOTAMEU OEH30JIBHBIX KOJIEIl, TPUCOETUHEHHBIX C OIHOM
CTOPOHBI K aTOMY KUCJI0PO/A, & ¢ 1pyroii cropousl — K rpymme C(CHs )y . B IIC®, cornac-
HO €0 CTPYKTYPHOI opMyte, TOMKHBI HAOTIOTATHCS ABA THIIA KOHMOPMAIMOHHOI T0-
JIBUKHOCTH: BpaleHue 6eH3016H0ro Kombia BOKpyr ceaseit C—0 u C—C(CHs ), anaso-
ruuno 1K n Bpamenune 6ern3ombHOr0 KOIbIa BOKpYT cBsizeit C—O u C-SO, . [TockombKy,
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Puc. 1. CrpykTypsbie (hOpMy/THI MOHOMEPHBIX 3BEHLER MOUCYTh(hona (a) n momukapbonaTa, (6)

Tabn. 1

TemmnepaTypbl 3aMOPaKUBAHNS KOH(DOPMAIMOHHOM TTOIBUYKHOCTH
mostekyst 30u70B B [IK n IICD

SBong, Vf, A3 TTommkap6omar TTommcynsdon
Ty, K Pemakcarop Ty, K Pemakcarop

o—{(Jy—s0-

XD 24 - 195 £15
B 31 260 £15 -

|
TXD 42 240 +15 | 2 260 +10

CH;
1O
TBD 57 250 +5 235 +£10 | M°
JItiE) 36 260 +5 270 £10

kak ykasaHao Bbie, noaumepsl [TK u [TICD we comepxkar 60X M0 06beMy DOKOBBIX
dparmenTos, a (pOPMUPOBAHKE MOABUKHBIX <«IBIPOK» OOYCIOBIEHO MOBOPOTAMU OEH-
30JIbHBIX KOJIEI, OCHOBHOM IeMu, TO CTAHOBUTCS 3aTPYIHUTEIHLHBIM OMPeIeIeHne 00be-
MOB PEJIAKCATOPOB MOJIMMEpPA, OTBETCTBEHHBIX 3a BTOPUIHBIE PEIAKCAIIMOHHBIE TIEPEX0-
bt B HeM. Tem He MeHee MeTO KOH(MDOPMAITHOHHBIX 30H/IOB MO3BOJISET YCTAHOBUTDH THUIT
JIOKAJIBHON MOJIEKY/TSIPHON TIOJBUKHOCTH B TUX MOTMMepax. [loiydeHHble HAMU Me-
TOIOM KOH(DOPMAIMOHHBIX 30HIOB TEMIIEPATYPBI 3AMOPAKUBAHUS KOH(DOPMAIIMOHHBIX
IePEX0I0B NCCIeI0BaHHbIX 30H10B B [IK Oau3kn n Haxongarca B uaTepBate 240-260 K
(raba. 1). CrenoBarenbno, GeH30IbHBIE KOIbI, MakpoMmosekyasl [TK, mpucoenumen-
HBIE C OJ[HON CTOPOHBI K aTOMY KHCIOPOJA, a ¢ Apyroii croporsl — K rpytme C(CHg )y,
SIBJITIOTCST PEIAKCATOPAMHU, COOTBETCTBYIOIIUMY € IUHCTBEHHOMY BTOPUYHOMY DETaKCa-
nuouroMy mepexoay B IIK mpu cpeaneit remmeparype 255 K.

B IIC® koudopmanmonnas noasuKHOCTb 300108 1@, TBY u TXD rakxke 3aMo-
ParKUBAETCS MIPU TIOUTH OIUHAKOBO# Temmeparype 255 K (tabs. 1), To ects nipu Toil xKe,
aro u B [IK. [To3TOMY MBI CBSI3BIBAEM STOT BTOPUYHBINH PETAKCAIIMOHHBIN TIEPEXOT C TEM
JK€ THUTOM JIOKAJIBHOM MOoABMKHOCTH, 9TO U B [1K, & nMeHHO ¢ 3aMOpaKHBaHUEM Bpa-
HieHus GeH30IbHOrO KOJIbIA, IPUCOEIUHEHHOrO K aromy kucjaoposa u rpynne C(CHs g
(nepBblii pesakcaTop).

OrmeruM, 9TO y 30H/a ¢ MEHbIIUM aKTUBAIUOHHBIM 00bemoM ([IXD) upu s1oit rem-
neparype KOH(GOPMAIMOHHOE PABHOBECHE HE 3aMOPOYKEHO; CJIEOBATEIHHO, B TIOJIUMEPE
MIPOIOJIPKAIOTCS IBUYKEHUS IPYTOTO ODEH30JIHHOTO KOIBIIA, 8 UMEHHO MTOBOPOTHI DEH30Th-
HOrO KOJIbLIA, CBA3aHHOIO C arOMOM Kucjopoza u rpymumoii SOz (Bropoil pesakcarop).
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Tab6t. 2
TeMmepaTypbl BTOPUIHBIX perakcanuoHabix nepexonos B IIK (T, = 423 K)
Trel, K Merox OrHecenue CcebLaka
130 UIJIEKTPUtIe- [-penakcanysi,  JIBWKeHWE  KapOOHATHBIX [6]
CKas pelaKcanus | TPYIIL
< 150 IM3JTeK TpUe- y-penakcarms,Bpamenne (heHMILHBIX  KOJIel] [7]
ckas pemakcanms | Ha yrubl 90°m qBuKeHWe KapOOHATHBIX TPYIIIT
W3MepeHue  CKO- .
158 JBUYKEHNEe MeTUJ/ILHBIX TPYIIT OCHOBHOI IIernu [8]
pocTu 3ByKa
162 MEeXaHIIeCKast y-peaKcarms, IBUKeHne (PeHUILHBIX TPYTIT [o]
penakcanus B COYETAHUM C KapPOOHATHBIMU T'PYIIIIAMUA
-pesakcaryst, Iukenne (heHIIHHBIX TPYIIT C
U AEKTPIIe- fAp T, 1 b py
200 KOOIIEPUPOBAHHBIM [BUKEHHEM KapOOHATHBIX [6]
CKas PeIaKcaIus
rpymm
955 10 KOH(DOPMAITNOH- MOBOPOTHI GEH30JbHBIX KOJell, CBA3AHHBIX C
HBIE 30HIbI aromoM kmucsopoma u rpymmoit C(C Hs)sa

JlanbHeiiee TOHMKEHE TEMIIEpaTyPhl TPUBOAUT K 3amoparkusauuio B [IC® moBopo-
TOB GEH30JILHBIX KOJIel, npucoenuieHubix kK SOy, nmpu Temmeparype 195 K. B moms3y
TAKOTO OTHECEHHUs penakcaruoHHbx nepexonoB B [ICD ykazbBaer u ToT daxrt, 910
JuHa XUMu9eckoii ¢Ba3u Cypoy —S Gosbine fymabl 831 Capoy —Camnd [4], 1 mO3TOMY
HO/IBUKHOCTD OEH30IbHBIX KOJer, BOKPYT Capoy—S MEHee 3aTpy/iHeHa H BO3MOMKHA 10
0oJtee HU3KON TeMIepaTypbl MO CPABHEHUIO ¢ OEH30JBHBIMHU KOJIBIAMH TIEPBOTO THITA.
ITporesénHbIe paree B [5] KBAHTOBOXMMHUUYECKNE PACIETHI SHEPTUil PA3IHIHBIX KOH(MDOD-
Marmii 2,2- 1 eHnIIponana, pacCMaTPIBAEMOr0 B KAUECTBE MOIETHHOTO COETIMHEHNSI,
MO3BOJIIIIN 3aK/TIOYUTDH, 9T0 Oer30bHbie Koabia B [IK u IIC® komebmores ¢ 6oIbIoi
AMILTATYION OTHOCHUTETHHO PABHOBECHON KOH(MUTYPAIINH, IIPH ITOM YTJIbI N3MEHIIOTCS
B mpemenax ot 20° mo 90°. B Tabm. 2 w 3 mpuBEmEHBI ISt COMOCTABICHNS TaHHbIE
0 TEMITEPATYPAM BTOPUYHBIX peslakcarnoHubix mepexonos B [IK u TIC®, momxydenubie
PA3HBIME aBTOPAMY METOJAMY MEXQHUIECKON U MIJIEKTPUIECKON PETAKCAINN, Ky CTH-
YECKUM METOJOM (M3MEPEHHEe CKOPOCTH 3BYKA), & TAKKE HAIIU JAHHbIE, TI0JIy YeHHBIE Me-
TOIOM KOH(MOPMANMOHHBIX 30H10B. Kax BUIHO U3 3TUX TaOIUIl, HAOTIOIAETCS HEKOTOPOE
MHOT000pAa3Me TEMIIEPATYP MEPEXOIOB, OTHECEHHBIX ABTOPAMY K OJHOMY THITY MOIBUYK-
HOCTH, U, HA0DOPOT, OJUH U TOT YK€ PEJIAKCAIMOHHBIN Tepexo/ COMOCTABISETCS C Pas3-
HBIMU TUITAMU MOIBUKHOCTH, B TOM YHCJIE U C JIBUKEHUEM (DEHUTBHBIX TPYIIT OCHOBHON
e TTIK u TIC®. Hanpumep, onpeeéHHas METOIOM JUIIEKTPUIECKON PeTaKCcaIin
B [6] Temneparypa 200 K sropuunoro nepexona B IIK ([-penakcanus) ornecena k
NBUXKEHUTO (PEHUIBHBIX TPYII ¢ KOOTIEPHPOBAHHLIM JIBUKEHUEM KapOOHATHLIX T'PYIIII,
a remmneparypbl 204 u 205 K, ycranosienusie B ICD meromamu qusnektpudeckoii [10]
M MexaHu4ecKoif [9] pesakcalyn, OTHECEHBI COOTBETCTBEHHO K JIBMKEHUIO TIONIOMEHHBIX
MOJIEKYJI BOJIbI U TIOJBUKHOCTH POCTO# 3pupHoii ceazu —O— (~y-pesnakcaius).

Taxmm oOpa3oM, canTaeM, ITO ONPeaeTeHHbIE METOIOM KOH(MOPMAIIMOHHBIX 30HI0B
TEMIIEPATYPbI BTOPUIHBIX PETAKCAITMOHHBIX MTEPEXOI0B M BLITOJHEHHOE OTHECEHHe X
K JBYM THIAM TOIBUKHOCTH OEH30JBHBIX KOJIEI JOTOJHSIIOT U YTOUHSIOT MTPUBEIEH-
Hble B TaO. 2 1 3 pe3yabTaThl SKCIEPUMEHTATHHBIX NCCIE0BAHI JTOKATHLHONW MOIEKY-
JISPHOI JUHAMWKY B TOJTUCYIH(MOHE W TOJIUKAPOOHATE U MOTYT OBITH TIOJIE3HBIMU TPU
CO3IAHUH HOBBIX KOMITO3UTHBIX MATEPHUATOB HA UX OCHOBE.

Uccnenopanme BIUAHAS CBEPXKPUTHICCKOTO IUOKCHIA YTIEPOIA HA JTOKATBHYTO TO-
JIBMYKHOCTE B TTOJNMepe ObIIO mpoBemero Havu st cucrembl [IC® + THBY. Brenenne
3012 THBY ocyImecTrisiioch mocie MpeaBapuTeTbHON UMIPErHAINN MOJINMEpPa, CBEPX-
KpuUTHIeckuM auokcuaoMm yriepona. s cucremsr IIC® + THBY ¢ mpeasapurenbHOit
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Tabmn. 3
TeMnepaTypbl BTOPUIHBIX peTakcanuoHabix nepexonos B IICO (T, = 463 K)
Trel, K Metoz OrHecenue CcebLaka
155 audJIeKTpudeckas — u | 0-penakcarnus, —noauxkuaoctb  CHs- [10]
MEXaHUYEeCKasd PeIak- | T'PYIIL
canmst
165 MeXaHW9IecKas peTak- | y-pemakcarus, IBUKeHue (DeHMIHHBIX [9]
canmst TPYII B COYETAHWM C COCEIHUMHU TIO-
JIAPHBIMU TPYIIITAMEI
166 MeXaHWJYecKasl peak- | y-peakcalus, Bpamenne (heHmIHhHBIX [11]
canus rpynmn
195 £15 | koudopmaImoHHbIe TIOBOPOTHI GEH30IBLHBIX KOJIEIl, CBI3aH-
30HIbI HBIX C ATOMOM KHCJIOPOJA U TPYMIOi
SO,
204 AWAJIEKTPpUYeCKas U | y-pelakcaius, NOABUKHOCTH TPOCTOMR [10]
MexaHu4YecKas penak- | dhupnoit cBazu —O—
canmst
205 MeXaHW4ecKas penak- | JBHKEHHe ITOTLJIOIMICHHBIX MOJIEKYJI BO- [9]
canmst TTBI
255 £10 | xkomdopmarmoHHbIe TTIOBOPOTHI GEH30IBLHBIX KOJIEIl, CBI3aH-
3OHIBI HBIX C QTOMOM KWCJIOPOZA W TPYTIIOi
C(CHs
303 NWSJIEKTPpUYECKast W | [-pejakcamnysi, CyMMapHBIA BKJIQJ B [10]
MEXaHUYEeCKasd PEeIaK- | MOJBUKHOCTH BCEX TPy Mexay de-
canmst HIJIBHBIMU SITPAMU TTOJIIMEPA
352 +10 | mexanmgeckas pemak- | (-pelakcarysi, BHYTPHU- WA MEXKIIEl- [11]
canmst HBIE KOOTTEPATUBHBIE IBUKEHINS, BKITIO-
qaloIne ABUKEHNUST HECKOIBKUX TPYIIT
BIOJIb TeTHr

cBepxkpuTnuaeckoii dmonguoit COs-00paboTKoil mommMepa ObIT TakyKe MTPUMEHEH
MeTO/T KOH(DOPMAIIMOHHBIX 30H/I0B, KOTOPBIH MOKA3aJl TIOHUKEHHE TEMIIEPATYPhI 3aMO-
paskuBaHus KOH(MOPMAIUOHHON moaBukHOCTH 30H1a THBY mo 200 K mo cpasuenuio ¢
remmneparypoit 235 K st nonumepa 6e3 COs -o6paborku. MoKHO moarars, 9T0 BBE/Ie-
une B [ICD cBepxkpurnueckoro CO, mpuBOAUT K yBeau4IeHHIO 3D (MEKTUBHBIX PA3MEPOB
9JIEMEHTOB CBODOIHOTO OOBEMA, MTOITOMY KOHMDOPMAIMOHHAS MOIBUKHOCTH 30H/IA U CO-
OTBETCTBYIOIIUX 1O 00beMy (hparMeHTOB MOJIUMEPHOI NN 3aMOPaYKUBAETCS TIPHU DOJIee
HU3KOI Temmeparype.

AmToper GraromapaT JOKTOpa TeXHWUYeCKWX Hayk, mpodeccopa KHUTY-KXTNU
@ .M. T'ymepoBa 3a TpOBEIEHNE UMIPErHANN MOJUMEPHBIX 00PA3IOB CBEPXKPUTHYIE-
CKUM JIMOKCHJIOM yTJIePO/Ia.

Summary

D.I. Kamalova, M.Kh. Salakhov, E.R. Shaimukhametova. Low-Temperature Relaxation
Processes in Porous Membrane Polymers and the Influence of Supercritical Carbon Dioxide on
Them.

Local molecular motion in glassy porous membrane polymers has been investigated by
the example of polysulphone and polycarbonate. The mobility of benzene rings in the main
chains of the macromolecules has been characterized by the IR spectroscopic method of
conformational probes. The obtained results have been compared with the data of other
methods on the relaxation transitions in the polymers under study at a temperature lower
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than the glass transition temperature. The influence of supercritical carbon dioxide on the
freezing temperature of the conformational mobility of the probe in the polymer has been
studied.

Key words: local molecular dynamics, mobility of benzene rings, method of conformatio-
nal probes, supercritical carbon dioxide.
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