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MPT UCCJIEJOBAHUE NPOLHECCOB 3AMEP3AHUSA BO/JIbI 1
TAAHUA JIBJA B IOJIMMEPHbBIX KOMITIO3UIIMOHHBIX
MEMBPAHAX

E. B. MOPO30B!?*, E. H. BOJIbBACOB3*, C. 1. TOPEHMHCKHIA3, T. }0. FOPKOB®, B. M. BY3HUK®’

MucTuTyT XuMuK 1 xumuyeckoit Texnonoruu CO PAH, ®UL «Kpacnosipekuii nayunsiii neatp CO PAH», Akanemropomok, 50/24,
660036, r. Kpacnosipck, Poccus

2Nucturyt pusuxu umenu JI. B. Kupenckoro CO PAH, ®UL] «KpacHosipckuii nayunsiii nentp CO PAH», Akanemroponok, 50/38,
660036, r. Kpachosipck, Poccus

SHauuonanbHbli HccrenoBaTenbekuit TOMCKUi MOMUMTeXHMYecKuit yaupepeuTet, np-T Jlennna, 30, 634050, r. Tomck, Poccus
“Uucruryr ontuku atmocdepst umenn B. E. 3yesa CO PAH, nnomans akagemuxa 3yesa, 1, 634055, r. Tomck, Poccus

SHUucTuTyT 06meit 1 Heopranudeckoit xumun umenn H. C. Kypnakosa PAH, Jlenunckuit np-T, 31, 119991, r. Mocksa, Poccus
Bcepoccuifckuii HayqHO-HCCIIe10BaTENbCKHIT HHCTUTYT aBUAMIOHHBIX MaTepUaos, yi. Paauo, 17, 105005, r. Mocksa, Poccust
"Tomckuii rocynapcTBenHblit yausepeurer, np-T Jlenuna, 36, 634050, r. Tomck, Poccust

THonumeprvie KOMROZUYUOHHBIE MEMOPAHDBL, NOTYYEHHbIE MEMOOOM INEKMPODOPMOBAHUS], HAXOOSM WUUPOKOE
npUMeHeHIe 6 PA3TUYHBIX OMPACTSIX NPOMbIUIEHHOCHU 611a200apst c0ell CIMPYKMYype U VHUKATbHBIM CEOUCMEAM.
OoHaxo, eciedcmaie 8bICOKOU COPOYUOHHOU AKMUBHOCTIU U0EUSL HA OCHOBE MAKUX MEMOPAH NOOBEPIHCEHbI Head-
MUBHOMY GIUSIHUIO AMMOCHEPHOU GIA2U 8 YCIOBUSIX 3HAKONEPEMEHHO20 MEeMNEPANYPHO20 8030eticmeust. B dannoil
pabome npedcmagienbl HoGble NOIUMEPHbLE KOMNOSUYUOHHbIE MEMOPAHbL C YTy YUUEHHbIMU B0000MMAIKUBAIOWUMU
ceoticmeamu, covemaiowjue ciou 2UOPOPOOHbIX U 2UOPOPUILHBIX BOTOKHUCINBIX MAMepUanos. Bnepsuvie nposederv
MPT uccredosanus npoyeccos 3amep3anusi 600bl U MAsSHUA 1bOA 8 HUX. [lemanbHO u3yyeHbl KauecmeeHHAas U KO-
YeCmeeHHas CMopOHbL npomexaiowux npoyeccos. OOHAPYICEHO, 4mo B000NOTOUEHUE 8 KOMNOZUYUOHHBIX MeM-
Opanax ocywecmensemcs: UCKIIOUUMENbHO 3a cuem cloes cudpodhuivioco mamepuana. Mccrnedosanue maxice no-
Kasano, 4mo cKOpOCmb NPOMEKAHUS NPOYECCO8 3aMEP3AHUS/MAsHUAL OKA3ANACy YY6CMEUMENbHA K NPUCYMCMBUIO
2UOPOPOOHBIX CNIOEE. OOHAPYIHCEHO, UMO 86e0eHUE ClI0eE 2UOPOPOOHBIX BOJIOKOH 68 KOMNO3UM NPUEOOUM K Cyuje-
CMBEHHOMY CHUDICEHUIO CKOpOCmU 3amep3anust u masihusl. Tlonyuennuitl pe3yismam 0eMOHCHPUPYEm 603MONCHO-
cmu memooa MPT 051 uccnedo8amusi u OUASHOCHUKU NOJIUMEDPHBIX GOJIOKHUCIbIX MAMEPUATIOB8 U NPOYECCO8 3aMep-
3AHUS/MASHUSL 8 HUX, d MAKJICE NOKA3bIEAen MU ONMUMUAYUL CEOUCIE 20MOBbIX NOJUMEPHbIX MAMEPUAIOs OJisL
APKMUYECKUX U UHBIX NPAKMUYECKUX NPUTONCEHULL.

KaioueBble c10Ba: MarHUTHO-PE30HAHCHAsT TOMOTpadus, MOJIUMEPHI, MEMOpPaHBbI, MEKTPO(HOPMOBAHHUE, BIAroIo-
TJIONIEHNE, 3aMEp3aHue, TasHHe.

NMR IMAGING STUDY OF WATER FREEZING AND ICE THAWING
IN POLYMER COMPOSITE MEMBRANES

E. V. MOROZOV'?" E. N. BOLBASOV?4, S. . GORENINSKII?, G. YU. YURKOV?®, V. M. BOUZNIK®7

*Institute of Chemistry and Chemical technology SB RAS, Federal Research Center “Krasnoyarsk Science Center SB RAS”, Akademgorodok,
50/24, 660036, Krasnoyarsk, Russia

2Kirensky Institute of Physics SB RAS, Federal Research Center “Krasnoyarsk Science Center SB RAS”, Akademgorodok, 50/38,

660036, Krasnoyarsk, Russia

3National Research Tomsk Polytechnic University, Lenin St., 30, 634050, Tomsk, Russia

4Zuev Institute of Atmospheric Optics SB RAS, ac. Zuev Sq., 1, 634055, Tomsk, Russia

SKurnakov Institute of General and Inorganic Chemistry RAS, Leninsky Ave, 31, 119991, Moscow, Russia

®All-Russian Scientific Research Institute of Aviation Materials, Radio St., 17, 105005, Moscow, Russia

* ABTOp, C KOTOPBIM ClieayeT BecTH nepemnucky. E-mail: morozovev@iph.krasn.ru



MPT uccneooganue npoyeccos 3amep3anus 600bl U MAAHUA 1bOA 6 NOIUMEPHBIX KOMNOZUYUOHHBIX MEMOPAHAX 21

"Tomsk State University, Lenin Ave., 36, 634050, Tomsk, Russia

Electrospun polymer composite membranes are very attractive for many industrial applications due
to their special structure and properties. However, high sorption capacity of fibrous material results in
noticeable moisture content in the membranes which then, being exposed to natural environment, suffer
from the freeze/thawing cycling. In this work, the new polymer composite membranes with advanced water
resistance due to a layered hydrophobic/hydrophilic structure were manufactured via electrospinning. Us-
ing these membranes the NMR imaging study of water freezing and ice thawing were carried out for the
first time. In result, the qualitative and quantitative character of the processes was elucidated. Thus, it was
found out that the water uptake in membranes occurs solely due to the hydrophilic layers. From the other
hand, the hydrophobic layers play a major role, affecting the rate of freeze/thawing: introduction the hy-
drophobic material into membranes structure makes the freeze/thawing front propagation slow down. The
results obtained demonstrate the advantages of the NMR imaging as a tool for studying and control of the
polymer fibrous materials, processes of water sorption, and water freezing/thawing occurring under the
natural environment conditions. New results also show the routes of polymer materials optimization for
arctic and other practical applications.

Keywords: NMR imaging, polymers, membranes, electrospinning, water sorption, freezing, thawing.
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