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Tema gucepranii:

1. TTogitiHe MopeMIoBaHHS afcopOIIii MOJIEKYIIPHOTO BOAHIO BYTJIELI€eBUMU HAHOCTPYKTYPaMu

2. An Event Simulation of Molecular Hydrogen Adsorption by Carbon Nanostructures

Pedepar:

1. Pobota npucesiueHa po3B'si3aHHIO aKTyaJIbHOI HAyKOBO-TEXHIUHOI 33a4i 1I10/10 PO3BUTKY Ta €(PEKTUBHOTO
BUKOPUCTaHHSI METO/IiB O0YMCIIIOBATIbHOI MATEMATHUKU CTOCOBHO BUPIillleHHS MTPO6JIEM AOCTIIKEHHS Ta
BIOCKOHAJIEHHSI 00'eKTiB HaKONW4YeHHs eHeprii. Po3po6ieHo MaTeMaTUYHy IUCKPETHO-TIONINHY MOZEJb [IPOLeCy
ancopOLii MOJIEKYJISIPHOTO BOJHIO ByTJleLleBUMY HAaHOCTPYKTYPaMHU, B 5IKi¥l BUKOPHUCTOBYIOTbCSI IIPSIMOKYTHi
IIOTEHIiajIv TapHOi B3aeMOJIl; 11€ J03BOJISI€ iCTOTHO 30iIBIIMTH KiJIbKiCTb MOZEIbHUX 00'€KTIB y CUCTEMI 6€3
30i7IbIIEHHS Yacy MOJeI0BaHHs. Po3p0o61eHO 06YMCII0BaIbHUM MONiMHUI METOT, iATPUMKU NOCTITHOTO TUCKY B
MOJIEKYJISIPHIN cuctemi. Po3pobiieHo MeToau prUCKOPEeHHs PO3PaxyHKiB MIpoLecy afcopoLiii BOGHIO ByTeleBUMHI
HaHOCTPYKTypaMmu. Po3pobsieHo cxeMy ITpOBeIeHHs 00YMCIII0BAIbHOTO €KCIIEPUMEHTY I10 afcopoii
MOJIEKYJISIPHOTO BOJHIO Ha [TIOBEPXHI BYIJIELIEBUX HAHOCTPYKTYP. UnCebHUI €KCIIEPUMEHT BKJIIOYA€E B cebe eTanu
CIIOCTEPEKEHHS ITPOLieCy BCTAaHOBJIEHHS], 6araToOpa3oBOro 3HATTA iHpopmallii, nepexoay 4o HaCTYHOTO PiBHS

THCKY IIpY MOCTilHIN TemnepaTypi. JloCTOBIpHICTb 3aIIPOIIOHOBAHMX OOYMCIIIOBATIbBHUX METO/IB Ta Pe3yJbTaTiB



PO3PaxyHKOBUX JOCJIiIPKEHb MiITBEPAKEHA IPAKTUYHO NIpY BUPIilIEeHHI 3a7a4i JOCIiIPKeHHSs TapaMeTpiB afcopoLii

BOIOHIO BYIVIELEBUMU HAHOCTPYKTYpaMU.

2. The thesis is devoted to the solution of topical scientific task of development of mathematical models and
calculation methods for study the adsorption of molecular hydrogen by carbon nanostructures to increase the
efficiency of hydrogen batteries. The mathematical event-driven model of the molecular hydrogen adsorption by
carbon nanostructures, which uses a rectangular two-body interaction potentials, is developed. This can
significantly increase the number of model objects in the system without increasing the simulation time.
Computational event-driven method for maintaining constant pressure in the molecular system is developed. The
methods of acceleration calculations of the process of hydrogen adsorption by carbon nanostructures are
developed. The scheme of numerical experiments of the molecular hydrogen adsorption on the surface of carbon
nanostructures is developed. The numerical experiment includes the steps of monitoring the process of
establishing, repeated removal of information, go to the next level of pressure at constant temperature. The
reliability of the proposed computational methods and results of computational studies confirmed practically
when solving the problem the study of hydrogen adsorption parameters of carbon nanostructures.
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