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1. Mogudikanist CTpyKTypH Ta eJ1eKTPO(i3suuHUX BIACTUBOCTEN HAHONOPUCTHUX 1IapiB rpadiTy, rpadeHy Ta OKCUmy

rpadeHy mif BIIJIMBOM PafiialliiHOro BUIIPOMIHIOBaHHS i TeMIIEepaTypHu.



2. Modification of structure and electronic properties of nanoporous carbon layers, graphene and graphene oxide
exposed to ionizing radiation and temperature

Pedepar:

1. B pucepTariii BUKIageHO pe3ysIbTaTUu NOCAiIKeHHS CTPYKTYPHUX [IEPETBOPEHD Ta €NEKTPOPiZNUHUX TapaMeTpPiB
rpadeHy mizg BIIJIMBOM PafialliiHOrO BUITPOMIHIOBAHHS, a TAKOX IJIIBOK OKCUAy rpadeHy Ta HaHOTIOPUCTUX
BYIJIELIEBUX IIJIiBOK ITif] BIZIMBOM T€PMIYHOTrO Bifrany. BcTaHOBIEHO MexXaHi3M pO3Cil0BaHHS HOCIIB 3apsy B
OJHOLIApOBOMY rpadeHi Ha JiieJIeKTpAYHIN MigKIazLj, [0 € BU3HAYJILHUM [IPYA OIIPOMiHEHHI MaJIUMU [103aMU1
BUCOKOEHEPreTUYHUX €JIEKTPOHIB. JloCiiKeHo Mpoliec TEPMIUHOTO Biinasy IJIiBOK OKCULY rpadeHy B
aTMocQepHUX YMOBax y By3bKOMY Jliaria3zoHi Temrneparyp. [lokazaHo, 1o Bigman npu Temmneparypi 250 0 IpoTsArom 5
XB [IPU3BOJIUTD 0 3HWKEHHSI €JIEKTPUYHOrO OIIOPY Ha 7 MOPSIKiB. 3alIPOIIOHOBAHO i peasi3oBaHO METOH, CUHTE3Y
amopdHUX BYIJIEL€BUX IIJIIBOK 3 HAHOIOPAaMU i3 BUKOPUCTAHHSIM CHeLU(PIiYHOTO PEXUMY IJIAHAPHOTO MarHeTPOHY.
I[TokazaHo, 110 Binas MI1iBOK B iHepTHil aTMocdepi npu Temneparypax o 700 o Ipu3BOAUTH 10 3HAYHO]
rpadirusaltiii, pocTy €1eKTPOIPOBIAHOCTI Ta 3HMXKEHHS TOPUCTOCTI. [IpoieMOHCTPOBAHO MOXJINBICTD
BMKOPHMCTAHHSI IJIiBOK BiIHOBJIEHOTO OKCUIY rpadeHny Ta rpadiTM30BaHUX BYIJIELE€BUX IIJIIBOK Y SKOCTI

PE3UCTUBHUX CEHCOPIB rasis

2. The thesis presents the results of structural transformations and electronic properties of graphene under
electron beam irradiation, as well as graphene oxide films and nanoporous carbon films under thermal annealing.
The mechanism of charge carriers scattering for single layer graphene film onto SiO2\ Si substrate, which is crucial
in case of low dose high energy electron beam irradiation, has revealed. The process of the thermal annealing of
the GO films in ambient conditions and narrow temperature range was studied. It was shown, that thermal
annealing at temperature 250 o during 5 min lead to decreases of electrical resistance up to 7 orders of magnitude.
The method of nanoporous carbon films synthesis involving specific regime of planar magnetron sputtering
technique was suggested and realized. It was shown, that thermal annealing of the films in inert atmosphere at
temperatures up to 700 C results in significant graphitization, conductivity growth and decreases of the porosity.
It was demonstrated that the films of reduced graphene oxide and nanoporous graphitized carbon films could be

used for resistive gas sensors implementation.
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