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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHS BYIJleLleBUX HAHOKOMITIO3UTIB i3 IOKpaleHUMHU TEIJI0(Pi3NIYHMMH XapaKTepUCTUKAMU

Ha3sBa po6oTH aHIJIilICbKOIO:

Creation of carbon nanocomposites with improved thermophysical characteristics

PedepaT ykpaiHCbKOIO:

JaHa pob6oTa 6ysa NpuCBsY€Ha eKCIIEPUMEHTAIbHOMY TOCiTKEHHIO TEMIIEPATYPHUX 3aJIEXKHOCTEN TETJIOEMHOCTI
i TeNnyIONpOBiAHOCTI aKPUIIOHITPpUII-6yTafieH-cTUPoJbHOTrO (ABC) mosliMepy Ta 10ro KOMIO3UTY 3 TEPMIUYHO
BigHOBIeHUM oKkcugom rpadeny (TRGO), a TaK0o>K KOMIIO3UTY €ITOKCUAHOI CMOJIM 3 IOMIIIIKOIO, 3 METOIO0 PO3POOKHU
BYIJIELIEBUX HAHOKOMIIO3UTIB i3 NOKPalleHUMU TEIIOQPI3UYHUMHU XapPaKTEePUCTUKAMU — BUCOKOIO
TEIJIONPOBIIHICTIO Ta KEPOBAHOIO TEIJIOEMHICTIO. BUKOHAHO CHMHTEe3 KOMIIO3UTIB rpadeH-nojliMepHa MaTpulls Ha
ocHOBi ABC TepMonIacTU4YHOrO noJliMepy 3 KoHueHTpauieio nomimku TRGO 0,5% macy, a TakoK eNOKCHUIHOL
CMOJIY 3 KOHLIEHTpalli€l0 JOMIIIKU BiTHOBIEHOT0 okcuay rpadena 10% macu. BusisiieHo cyTTeBUil BIJIUB JOMILIKU
TRGO Ha TeroeMHicTh HaHOKOMITO3UTIB ABC-TRGO. NomaBanHs 0,5% TRGO 3MiHIOBaJIO KiHIIEBY TEIIJIOEMHICTD
KOMITO3UTY. BusiBneno, mo gopasanHs 0,5% macu TRGO nipy HU3BKUX TEMIIEpaTypax CyTTEBO IiABUILYE
TEIJIOEMHICTh KOMIIO3UTY MOPiBHAHO 3 BUxinHUM ABC. BussieHo cyrreBuit Bius fomMimky TRGO Ha
TEIIoNpoBifHicTs HaHOKOMIIO3UTIB ABC-TRGO i enokcupHoi cmonu 3 gomimkoro TRGO. JopaBanus TRGO
361IBIINIIO TEIJIONPOBITHICTh O3HAYEHUX I10JIiMepiB 6J113bK0 y 1,5 pasu B ycboMy Aiana3oHi temnepartyp. ITokazaHo,
10 HaBiTh HeBesuke (0,5% macn) nopasanHs gomimku TRGO o ckiiany nosimepiB 3HaYHO BIJIMBAE HA IXHIO
TeIJIOEMHICTb Ta TEIUIONPOBIiNHICTb. [linBuieHHs koHueHTpauii fomimkyu TRGO no 10% macu He 36i/bIINIIO0
CYTTEBO TEIJIONPOBIAHICTh KOMIIO3UTY MOPIBHAHO 3 fonaBaHHsaM 0,5% macu. TakuM YMHOM, B XOJli BAKOHAHHS
IIPOEKTY: i) BAKOHAHO CUHTE3 KOMIIO3UTIB rpadeH-1oIiMepHa MaTPULS 3 Pi3HOI0 KOHLIEHTPAL€0 JOMILIKU
BiZJHOBJIEHOT'O OKCUly rpadeHa. ii) BCTAaHOBJIEHO BILJIMB CKJIaNy, CTPYKTYPHU Ta KiJIbKOCTI QPYHKIiOHATIBHUX IPYI
rpapeHOBYX HAHOKOMIIO3UTIB Ha TEIIOQi3nyHi XapaKTE€PUCTUKHU (TEIJIOEMHICTD, TEIJIONIPOBiIHICTh) KOMIIO3UTIB.
iii) BUBHaUeHO peKoMeH ALl o/, ONTUMAJIbHOTO CKJIaly HAHOKOMIIO3UTIB Ta iX CTPYKTYPU 3 TOUKU 30Dy

Ter10(i3NIHUX XapaKTEPUCTHK.

Pedepar aHr1ilicbKOIO:

This work was devoted to the experimental study of the temperature dependence of heat capacity and thermal
conductivity of acrylonitrile-butadiene-styrene (ABS) polymer and its composite with thermally reduced graphene
oxide (TRGO), as well as an epoxy resin composite with an admixture, with the aim of developing carbon
nanocomposites with improved thermophysical characteristics - high thermal conductivity and controlled heat
capacity. The synthesis of graphene-polymer matrix composites based on ABS thermoplastic polymer with TRGO
admixture concentration of 0.5% by weight, as well as epoxy resin with reduced graphene oxide admixture
concentration of 10% by weight, was performed. A significant effect of the TRGO admixture on the heat capacity of
ABS-TRGO nanocomposites was revealed. The addition of 0.5% TRGO changed the final heat capacity of the
composite. It was found that the addition of 0.5% by weight of TRGO at low temperatures significantly increases
the heat capacity of the composite compared to the original ABS. A significant effect of TRGO admixture on
thermal conductivity of ABS-TRGO nanocomposites and epoxy resin with TRGO admixture was revealed. The
addition of TRGO increased the thermal conductivity of the indicated polymers by about 1.5 times in the entire
temperature range. It is shown, that even a small (0.5% by weight) addition of TRGO admixture to the composition
of polymers significantly affects their heat capacity and thermal conductivity. Increasing the TRGO impurity
concentration to 10% by mass did not significantly increase the thermal conductivity of the composite compared
to the addition of 0.5% by mass. Thus: i) the synthesis of graphene-polymer matrix composites with different
concentrations of reduced graphene oxide admixture was performed. ii) the influence of the composition,



structure and number of functional groups of graphene nanocomposites on the thermophysical characteristics of
the composites was established.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: HoBi jaHi CTOCOBHO TEMJIOBUX BIACTUBOCTEN BYIJIELEBMX HAHOKOMITIO3UTIB i3

IMNOKpall€HNMU TeHJIOCpiBI/I‘IHI/IMI/I XapPaKTEPUCTHNKAMU — BUCOKOIO TeI'IJIOHpOBiILHiCTIO Ta KEPOBAHOIO TEIJIOEMHICTIO.

Hassa HTII aHr1ificbKOI0: New data on the thermal properties of carbon nanocomposites with improved

thermophysical characteristics - high thermal conductivity and controlled heat capacity.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
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