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1. Komm'toTepHe MOJI€/IIOBaHHS CTPYKTYPH, BIACTUBOCTEN IIOPOBOTO [IPOCTOPY Ta BOGHEBOI EMHOCTI

HAHOTIOPUCTOTO BYTJIELIIO

2. Computer modelling of structure, properties of space of pores and hydrogen capacity of nanoporous carbon

Pedepar:

1. Y po6orti cTBOpeHa imiTaliiiHa Mozesb 6a30BUX CTPYKTYPHUX NEPETBOPEHD IpoLecy (POPMYBaHHS
HaHOIIOPUCTOTO BYTJIELio 3 Kapbiny KpeMHito. O64ucIoBalbHUIN eKCIIepUMEHT I10Ka3asB, 1o iMiTalliiiHa MoJieslb
BiAnoBigae (isnyHii npupoai GopMyBaHHS HAHOIIOPUCTOrO BYIJIELo 3 Kap0Oily KpEMHIO i aleKBaTHO MOJEJI0e
fioro. Pesysnbrary iMiTallitHOTO MOZEJIIOBAaHHS CTAHOBJISITh BUCOKOIH()OPMATUBHUI ONUC CTPYKTYPH i
BJIACTUBOCTEM HaHOIIOPUCTOTO BYIJIELIO 32 TAKMMU IIapaMeTpaMu SIK: TYCTHMHA, TMTOMA IJIOIA IIOBEPXHI 1OP,
BijHOLIEHHS Sp2/sp3, 06'eM MOp Ta iX po3noisn 3a po3Mipamu, ycazika, BOJIHEBA eMHICTb. Po3pobieHo
PEKOHCTPYKUiHY MOJI€JIb HAHOIIOPUCTOTO BYTJIELIO, SIKA 32 KOMIJIEKCOM XapaKTePHUCTHUK, sIKi BOHA OIIUCYE
(rycTrHa, MOPUCTICTh, MTUTOMA IJIOILA IOBEPXHi MOP, BifHOLIEHHS SP2/sp3, 06'eM 11OP, PO3NOAL 0P 3a po3Mipamu,

ycazika, BOJHeBa EMHICTb, PO3Mipy aTOMIB, TeMIlepaTypy YTBOPeHHS, GopMa BUXiZHOrO KapOiny, MigKiagKa 3



Kapo6iny Ha sIKill yTBOPIOETbCS HAHOIIOPUCTUH BYTJIellb) BillIOBilae €KCIIePUMEHTAIbHUM JAaHUM. PO3po6ieHO i
aJjarTOBaHO [1JIsl HAHOTIOPUCTOTO BYIJIELI0 METOIM OOUKCIIEHHS [TapaMeTpiB MOIeJIbHOI aTOMHOI CTPYKTYpH (Y T.4.
IIPOCTOpPY IOP). MeTomamMu JOCTiIKEHHS € METOIY 064U CIIOBaIbHOI (i3UKU: MOJIEKYJISIpHA JUHAMIKa, METOZ,
MoHnTe-Kapio, anapaTt Boponoro-/lenone, imitaliiline KOMI'tTOTepHE MO eJI0BaHHS. Po3po6sieHo MBUIKO 0]
KOMII'IOTEPHI IIporpamu [jis peasisalii BKasaHux Mojesein. Lie 1o3Bosisie aBToMaTU3yBaTy IIPOLEC 1 IPOBOAUTHU
BMBYEHHSI HAHOIIOPUCTOTO BYIJIEL0, OTPUMAHOTO 3 Kap6ifiiB, Ha CUCTeMHIll OCHOBI. Mogeri, BTijieHi y
KOMIT'IOTEPHUX NIPOrpamax, 4aloTb MOXJIUBICTb JOCIIKYBaTH BIUIMB TEMIIEPATYPX CUHTE3Y Ha [1apaMeTpU
CTPYKTypHY YTBOPEHOTO HAHOIIOPUCTOTO BYTJIELIO i 06YMCIIIOBAaTH HEOOXiAHI XapaKTepuCcTUKU. MOXINBe

OJIIIIEHHS XapaKTePUCTUK i YTOUHEHHSI HeOOXiTHUX IIapaMeTpiB Mozeiel.

2. The work established the imitative model of basic structural transformation of process of forming nanoporous
carbon from silicon carbide. Computer simulation showed that the imitative model corresponds to the physical
nature of the formation of nanoporous carbon from silicon carbide and adequately simulates it. Simulation results
provide a highly informative description of the structure and properties of nanoporous carbon for such
parameters as: density, specific surface area of pores, sp2/sp3 ratio, pore volume, pore-size distribution,
shrinkage, hydrogen capacity. Developed a reconstruction model of nanoporous carbon, which for a set of
characteristics it describes: density, porosity, specific surface area of pores, sp2/sp3 ratio, pore volume, pore-size
distribution, shrinkage, hydrogen capacity, atom sizes, the temperature of formation, the shape of the initial
carbide, carbide substrate on which is formed nanoporous carbon, meets the experimental data. Developed and
adapted for nanoporous carbon methods of calculation of parameters of model atomic structure (including pore
space). Research methods are the methods of computational physics: molecular dynamics, Monte Carlo method,
Voronoi-Delaunay apparatus, imitative computer modelling. Fast computer programs are developed for
implementing these models. This allows you to automate the process and conduct the study of carbide-derived
nanoporous carbon on a systematic basis. Models, embodied in computer programs, make it possible to investigate
the effect of synthesis temperature on the parameters of structure of formed nanoporous carbon and calculate the
set of required characteristics. It is possible to improve performance and refine necessary parameters of models.
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