BILIJIUB TUITY NOJIMEPHOI MATPUIII HA KIHETUKY
KPUCTAJI3BAIII TA TEIIJIO®I3UYHI BJIACTUBOCTI
HOJIMEPHUX HAHOKOMIIO3UTIB
Jinzxoc Poman BO.]IOZ[I/IMI/I])OBI/I‘Il (momoBimay), Miaako H.M.Z,
IlepeHkoBCHLKMA IO.B.Z, HaBpoacbka P.O.Z, Kocesa H.C.}
"Muronaiscokuii nayionansnuii ynisepcumem im. B.O. Cyxomauncokozo,
Muxonais
2[Hcmumym mexuiunoi mennoghizuxu HAH Yxpainu, Kuig
3[Hcmumym nonimepie BAH, boneapis, Cogis
ten. (0512) 37-88-12, e-mail: dinzhos@mail.ru

Mema pob6omu. IlpoBeneHHS TOPIBHAJIBHOTO aHaMi3y Teropi3HIHUX
BJIACTUBOCTEH 1 MEXaHI3MIB CTPYKTYpPOYTBOPEHHSI TOJIMEpiB, HAMOBHEHHUX
ByrierieBUMH HaHoTpyOokamu (BHT), mpu BUKOpuCTaHHI B SIKOCTI TOJIIMEPHUX
MaTpHIb YaCTKOBO KPUCTATIYHMX IOJIMEPIB 3 BIJHOCHO BUCOKHUM 1 HM3bKHM
CTyIEHEeM KPUCTaIIYHOCTI.

Pezynomamu.  llpencraBneHo — pe3ysbTaTd  €KCIIEPUMEHTAIbHUX
JTOCITIKEHb KOE(IIIEHTIB TETUIONPOBITHOCTI 1 MUTOMOI TEIUIOTH KpHUCTai3aril
JUIsl TIOJIIMEpIB, HANOBHEHUX BYIJIELIEBUMHU HaHOTpyOkamu. HaBeneno pai
31CTaBJICHHS 3a3HAYEHUX XapPaKTEPUCTUK JUIS MOJIMEPHUX MATPHIlh 3 BITHOCHO
BUCOKHMM (TIOJIETUIICH) 1 HU3bKUM (TI0JIIKapOOHAT) CTYNMEHEM KPHUCTATIYHOCTI.
BcTaHoBiieHO 3aKOHOMIPHOCTI BIUIMBY Ha BEJIMYMHY IMHTOMOI TETUIOTH
KpHUCTai3aiii po3rIsTHYTUX HAHOKOMIIO3UTIB MIBUJKOCTI X OXOJOMKeHHS. J1is
PO3pO0JICHUX TMOJTIMEPHUX HAHOKOMITO3UTIB 3 PI3HUMU MATPHUIIMU Ha OCHOBI
EKCIIEPUMEHTAILHO-TEOPETUUHUX JTOCHIPKEHb BUKOHAHO TMOPIBHSJIBHUN aHaI3
MEXaHI3MIB 1X CTPYKTYpOYTBOPEHHS B TMpoIeci Kpucranizamii. BusiBieHo
0COOJIMBOCTI IMX MEXaHI3MIB Ha CTaail Hykjdeamii (mmo4yaTkoBa CTajis
KpHUCTai3alii) 1 cTajii KpucTaiizalii KOMIO3UTIB B 00’ €Ml MaTepiaily B LIJIOMY.

Bucnosxku. BukoOHaHO €KCIIEpUMEHTAIbHI JOCIIKEHHS KOE(III€HTIB
TEIJIONPOBITHOCTI 1 TUTOMOI TEIJIOTH KpUCTali3alii HAHOKOMIIO3UTIB Ha OCHOBI
NOJIIETWJIEHY 1 TMOJIKapOOHaTy MpU BUKOPUCTAHHI B SKOCTI HAMOBHIOBada
ByIJIEIEBUX HAaHOTPYOOK. Iloka3aHo, 1m0 TUN MOJIMEPHOI MAaTpHIl 3HAYHO
BIUIMBAE Ha 3a3HA4YCH1 TEIIO(I3UUHI XapaKTepUCTUKU. BcTaHOBIEHO, IO
TEIJIOTa KPHUCTAI3aIlil PO3TJISHYTUX HAHOKOMIIO3UTIB ICTOTHO 3aJICXKHUTh BIJ
MacoBOi YaCTKM HArOBHIOBaYa 1 IMIBHJKOCTI iX OXOJIO)KCHHS IIPH OLIBIIii
YYTJIMBOCTI HAHOKOMIIO3HUTIB HAa OCHOBI MOJIETHJIEHY 1O 3MIHU 3a3HAYCHUX
napameTpiB. OTpUMaHO JaH1 €KCIEPUMEHTAIbHO-TEOPETUYHUX JOCTIIHKEHb 10
BCTAHOBJICHHIO MEXaHI3MIB CTPYKTYPOYTBOPEHHS MPHU KpUCTaTi3allii 3 po3IjiaBy
PO3MIISIHYTUX TOJIMEPHUX KOMIIO3HUTIB B YMOBax BapilOBaHHS MAacOBOi YacCTKH
HAIMOBHIOBAYa 1 MBUIKOCTI OXOJIOIKEHHSI KOMITIO3HUTIB.


mailto:dinzhos@mail.ru

INFLUENCE OF POLYMER MATRIX TYPE ON CRYSTALLIZATION
KINETICS AND THERMAL PROPERTIES OF POLYMER
NANOCOMPOSITES
Dinzhos Roman* (speaker), Fialko N.M.?,

Sherenkovskyi Ju.V.?, Navrodskaya R.O.%, Koseva N.S.?
'Vv.0.Sykhomlynsky National University of Mykolayiv, Mykolayiv
?Institute of Engineering Thermophysics, NAS of Ukraine, Kyiv
3Institute of Polimers BAS, Bulgaria, Sofia
ten. (0512) 37-88-12, e-mail: dinzhos@mail.ru

Objective. Conducting a comparative analysis of the thermophysical
properties and mechanisms of the structure formation of polymers filled with
carbon nanotubes (CNTs) when partially crystalline polymers with relatively
high and low crystallinity are used as polymer matrices.

Results. The results of experimental studies of heat conductivity and
specific heat of crystallization for polymers filled with carbon nanotubes are
presented. The comparison data these characteristics for polymer matrices with
relatively high (polyethylene) and low (polycarbonate) degree of crystallinity
are given. The regularities of influence of cooling velocity on the value of
specific heat of crystallization of considered nanocomposites has been
established. For the developed polymeric nanocomposites with different
matrices, a comparative analysis of the mechanisms of their structure formation
in the process of crystallization was performed on the basis of experimental and
theoretical studies. The features of these mechanisms in the nucleation stage (the
initial stage of crystallization) and the stage of crystallization of composites in
the bulk of the material as a whole are revealed.

Conclusions. Experimental studies of the heat conductivity and specific
heat of crystallization of nanocomposites based on polyethylene and
polycarbonate are carried out when carbon nanotubes are used as a filler. It is
shown that the type of polymer matrix significantly affects these thermophysical
characteristics. It is established that the heat of crystallization of the examined
nanocomposites essentially depends on the mass fraction of the filler and the of
their cooling velocity with a greater sensitivity of nanocomposites based on
polyethylene to a change in these parameters. The data of experimental and
theoretical studies on the establishment of mechanisms of structure formation
during the crystallization from the melt of the considered polymeric composites
under the conditions of varying the mass fraction of the filler and the cooling
velocity of the composites are obtained.
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