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JIAaHIIIOTOBUX MOJIEKYJL

2. The influence of the limited mobility in chain molecule systems on their phase transition parameters and
relaxation processes

Pedepar:

1. PoboTa nmpucesueHa JOCiI)KEeHHIO BIIJIMBY OOMEXXEHOI PyXJIMBOCTI B CHCTEMaX JIAHLIOTOBUX alipaTUIHUX
MOJIEKyJI Ha TapameTpu (Ha30BUX NePexoiB i pesakcauilHuX MPOLeciB Y HUX. BCTaHOBIEHO HAsABHICTb JIOKATIBHUX
TONOJIOTIYHUX AeEeKTiB (TOMOJIOTiYHMX COJIITOHIB) y JOBrOJIAHIIOTOBUX MOJIEKYJIIPHUX CUCTEMaX i3 00Me>KeHOI0
PYXJIMBICTIO, SIKi 3HAYHOIO MipOI0 BU3HAYAIOTh pejiakcalliliHi Ipoliecy Ta (pa3oBi Nepexoiu y TaKUX CUCTEMAX.

BcTaHOBIIEHO, IO BILJIUB 0OMeXXeHOCTi IIpOCTOPY HaA Cl)aSOBi nepexonu B CHUCTeMi OOBTOJIAHIIIOTOBUX MOJIEKYJI HE



MO>XKe OyTH onrcaHuil Binomoro moaeso [166ca-TomcoHa. [TokasaHo, o TeMIiepaTypa Ta TeIoTa IJIaBIeHHS
IOCimKeHnX anidaTUIHNX HAHOKPUCTAJIB, IO 3HAXOIATHCS B TIOPaX TBEPIOi MAaTPHULli, € JMiHINHUMU CIIAIAI0YNMU
(YHKLiSIMU BiTHOIIIEHHS 3arajlibHOI TOBEPXHEBO] 17101 HAHOKPUCTAJIIB 10 IXHBOT'O 3arajibHOro 06’eMy. Ha
TEePMOJIMHAMIUHIN IPAHULIi, KOJIU L€ BiIHOIEHHS IPSIMY€E [I0 HYJIsl, 3TaflaHi 3HaUeHHsI TEMIIepaTypH Ta TeIJIOTU
IJIABJIEHHS MOXKYTb BiJIPi3HSATUCS BiJl TUX K€ BEJIMYMH 1J151 06'€MHOTO KpUCTala. BU3HauY€HO ryCTUHY
HAaHOKPUCTaJly, BEJIMUMHY CTPYKTYPHUX HAIPY>KEeHb Y HUX, 2 TAKOXX Pi3HUILIIO0 3HAU€Hb [I0BEPXHEBOT'O HATATY Ta
[TIOBEPXHEBOI EHTPOIIIi 32 OITOMOI0I0 PiBHOBAKHOI TEPMOIVHAMIYHOI MOJIEJIi IJIaBJIEHHS! HAHOKPUCTAJIB Y
JKOPCTKUX BIIKPUTUX IIOPUCTUX MATPULAX. BCTaHOBJIEHO iCHYBaHHS B HAHOKPUCTAJI 1-OKTaZeLeHy 4BOBUMIPHO]
KPUCTaIiYHOI CTPYKTYPH, a30Bi Iepexou B sIKili 00yMOBJIEHI yTBOPEHHSIM i pyXOM TOIIOJIOT{YHUX COJIITOHIB.
XimiuHa Mmoaudikallis NOBEPXHi IO HENOJISIPHUMMU I'PyIaMy Pi3HOI CTPYKTYpY IPU3BOJUTH 10 Pi3HUX 3HAKiB 3MiHU
TeMIIepaTyp a3oBUX [1epeXoAiB. 30Kpema, MoauQikallisg MoBepxHi nop cuiikaress rpynamu -TMC npusBoguThb 1o
3HIDKEHHS] TEMIIEPATYPU IIJIaBJIEHHS] HAHOKPUCTAJIB 1-OKTazeneHa. Y Tou e 4ac moaudikalis op Culikaress
HernoJssipHuMu rpynamu -C18H37 npusBoauTh 110 30i1bIIeHHS TeMIIEPATyPH [1J1aBJIeHHS HAHOKPUCTAJIB 3aBISIKU
BOYJJOBYBaHHIO B HUX NTOBEPXHEBUX I'PYyIl. BCTaHOBIIEHO, 1110 [lieJIEKTPUYHUI peslakcalliffHui polec y
TPUALWITJIiLEPUAAX O0YMOBJIEHUI CKOPEIbOBAHUM PYXOM TOIOJIOTIYHUX COJIITOHIB B aihaTUYHUX JIaHLIIOTax
MOJIEKYJL. BOHU MOXYTb «BiOMBATUCH» Bifl po3rasy>keHb Ta IOIBIHUX 3B'SI3KiB JIAHIIIOTa MOJIEKYJIU, He
TPaHCJIIOIYU MOJIEKYJTy 3 KpUcTaiy. [IokasaHo, 1[0 pyx TOMOJIOTIYHUX COJIITOHIB y JKOPCTKUX MOJIEKYJIaxX
MIKPOKPHMCTaJIIYHOI LIEJII0JI03U [IPU pejlaKCalliiHUX [IpoLecax BilCYTHiH, a peslakcaliiH1I IIPOLEeC Y Hill NIOB'I3aHUN
i3 KOH(pOpMaLIITHMMU NIEPEXOJaMU TIOBEPXHEBUX METUJIOJBHUX 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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