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relaxation processes

Pedepar:

1. PoboTa npucssiueHa JOCIiIKeHHIO BIIJIMBY 0OME>KeHOi pyXJIMBOCTi B CHCTeMax JIAHIIOTOBUX alipaTHIHUX
MOJIEKYJI Ha TapaMeTpu (Pa30BUX NIEPEXOiB i pesiakcalifHUX [IPOLeCiB Y HUX. BCTaHOBIEHO HasIBHICTb JIOKAJIbHUX
TOMOJIOTIYHUX Je(eKTiB (TOMOJIOTIYHUX COJIITOHIB) Y JOBrOJIAHLIIOTOBUX MOJIEKYJISIPHUX CUCTEMAaxX i3 0OMEXEHOI0
PYXJIMBICTIO, SIKi 3HAYHOIO MipOI0 BU3HAYAIOTh pesiakcaliliHi pouecu Ta (pa3osi nepexonu y TaKux CUCTEMax.
BcTaHOBJIEHO, 1110 BIJIMB OOMEXEHOCTI IIPOCTOPY Ha (Pa3oBi Iepexoau B CUCTEMI IOBroJIaHIIOTOBUX MOJIEKYJI HE
MOXe OyTH onucaHui Bifomolo mogesuno ['i66ca-TomcoHa. [TokazaHo, o TeMIepaTypa Ta TeIJIOTa IJIaBJIEHHS
IOCTiIKeHux anidaTnyHUX HAHOKPUCTAJIIB, 10 3HAXOIAThCS B IIOPaX TBEPOi MATPULLi, € JIHIMHUMY CIIaJal0uuMu

(YHKLISIMU BiTHOIIEHHS 3arajIbHOI TOBEPXHEBO] IIJIOLIi HAHOKPUCTAJIIB 10 IXHBOTO 3arajibHOro 06’eMy. Ha



TEPMOJVHAMIYHIN I'PaHULLi, KOJIU L€ BilHOLIEHHS NIPSIMYE 10 HYJIS, 3raJlaHi 3HAYEHHS TEMIIEPATyPU Ta TEILUIOTU
IJIABJIEHHS MOXKYTb BiJIPi3HSATUCS BiJl TUX K€ BEJIMYMH JJ151 06’ €MHOTO KpUCTala. BUu3HauY€HO ryCTUHY
HAHOKPHUCTAJly, BEJIMYMHY CTPYKTYPHUX HAIPY>KEHb Y HUX, & TAKOXK Pi3HUILIO 3HaY€Hb [IOBEPXHEBOI0 HATATY Ta
[TIOBEPXHEBOI EHTPOIIIi 3a IOITOMOT0I0 PiBHOBaKHOI TEPMOAVHAMIYHOI MOJIEJIi IJIaBJIEHHS! HAHOKPUCTAJIB Y
JKOPCTKUX BIIKPUTUX IIOPUCTUX MATPULAX. BCTaHOBJIEHO iCHYBaHHS B HAHOKPUCTAJI 1-OKTaZeLeHy JBOBUMIPHO]
KPUCTaIiYHOI CTPYKTYPH, a30Bi Iepexou B sKili 00yMOBJIEHi yTBOPEHHSIM i pyXOM TOIIOJIOT{YHUX COJIITOHIB.
XimiuHa Mmoaudikalis MOBEPXHi OP HENOJISIPHUMMU I'PylaMy Pi3HOI CTPYKTYpY IPU3BOJUTH 0 Pi3HUX 3HAKIB 3MiHU
TeMIIepaTyp (a3oBUX NIepPeXoAiB. 30Kpema, MoguQikallisg MoBepxHi nop cuiikaress rpynamu -TMC npusBoguThb 1o
3HIDKEHHS TEMIIEPATypU I1JIaBJIeHHS] HAHOKPUCTAiB 1-oKTaneneHa. Y Toi e yac moaudikallis op cusikaresst
HenoJssipHuMy rpynamu -C18H37 npusBoauTh [0 30i1bII€HHS TEMIIEPATYPH [1J1aBJI€HHS HAHOKPUCTAJIB 3aBISIKU
BOYJJOBYBAHHIO B HUX TOBEPXHEBUX I'PYIl. BCTaHOBIIEHO, 110 JieJIEKTPUYHUI peslakcaliliHui poLec y
TPUALWITJIILEPUAAX O0YMOBJIEHUI CKOPEIbOBAHUM PYXOM TOIOJIOTIYHUX COJIITOHIB B anihaTUYHUX JIaHLIIOTax
MOJIeKyJl. BOHM MOXKYTb «BifOMBATUCh» BiJl PO3rayly’KeHb Ta [IOJBIHUX 3B’I3KiB JIQHIIIOTa MOJIEKYJIY, He
TPaHCJII0I04YM MOJIEKYJY 3 KpUCTaly. [loKkasaHo, 10 PyX TOIMOJIOTIYHMX COJIITOHIB ¥ JKOPCTKUX MOJIEKYJIAX
MIKPOKPHMCTaJIIYHOI LIEJII0JI03U [IPU pejlaKCaliliHMX MIpOoLecax BiflCYTHiH, a peslakcauiiH1 IIPOLEeC Y Hill NTOB'I3aHUN
i3 KOH(pOpMaLIITHMMU NIEPEXOJAMHU TIOBEPXHEBUX METUJIOJNBHUX TPYI MOJIEKYJIN LIE€JII0JIO31.

2. The manuscript discusses the influence of limited mobility in systems of long-chain aliphatic molecules on phase
transition parameters and relaxation processes therein. The existence of local topological defects (topological
solitons) in long-chain molecular systems with limited mobility is established. The topological solitons largely
determine relaxation processes and phase transitions in such systems. It was found that the effect of confined
space on phase transitions in a system of long-chain molecules cannot be described by the well-known Gibbs-
Thomson model. The temperature and the latent heat of fusion of the aliphatic nanocrystals in the solid porous
matrices were shown to be linear decreasing functions of the ratio of the total surface area of the nanocrystals to
their total volume. At thermodynamic limit, where this ratio approaches zero, the above-mentioned temperatures
and latent heats were found to be different from those obtained for bulk crystals. The density of nanocrystals, the
magnitude of the structural stresses in it, as well as the difference in surface energies and surface entropies were
determined using the equilibrium thermodynamic model of melting nanocrystals in rigid open porous matrices.
The existence of a two-dimensional crystal structure in 1-octadecene nanocrystals is established. The phase
transitions in this structure are caused by the formation and motion of topological solitons. The chemical
modification of the pore surface by non-polar groups of different structures leads to the different signs of changes
in the temperatures of phase transitions. In particular, the modification of the pore surface of silica gel with -TMS
groups leads to the decrease in the melting temperature of 1-octadecene nanocrystals. At the same time, the
modification of silica gel pores with nonpolar -C18H37 groups leads to the increase in the melting point of
nanocrystals due to the ability to embed and “to sew” 1-octadecene nanocrystals with the silica gel surface. The
process of dielectric relaxation in triacylglycerides is established to be caused by the correlated motion of
topological solitons in aliphatic chains of molecules. The topological solitons can reflect from the molecules'
branching and double bonds, failing to translate the molecules off the crystals. The motion of topological solitons
in rigid molecules of microcrystal cellulose during relaxation process is absent. The relaxation process in the
microcrystal cellulose was shown to be due to conformational transitions in the surface methylene groups of
cellulose.
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