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1. TeopeTuyHe JoCiIKEHHS IPOLECIB iHTEpKaALil IIapyBaTUX CTPYKTYP 3 3aJIy4€HHSIM METOiB KOMIT'IOTEPHOTO

MOJIeJTIOBaHHS

2. Theoretical investigation of intercalation processes of layered structures by computer simulation

Pedepar:

1. CpopmMy1bOBAaHO OCHOBHI MOJIOXKEHHS y3arajabHeHoi (iznYHOi MOoJesi mpolecy iHTepKasLii o0 BUKOPUCTAHHS
B HAHOTEXHOJIOTII CITOJIYK 3 IAapyBaTUMU CTPYKTypamu. Briepiie Ha 6a3i IUX [10JI0KEHb 3 BUKOPUCTAHHIM METOLY
BUIIAJIKOBUX OJIyKaHb PO3pO06JIEHO MaTeMaTUYHi MOJieJli, BUKOHAHO iX aJlrOpPUTMi3allilo Ta CTBOPEHUN 1i1iCHU
[IPOrpaMHUI KOMILJIEKC, 1[0 MOJIEJIIO€ HAalO/IbII CyTTEBY TEXHOJIOTIYHY CTaJlilo IPOLECiB iHTepKasLii Ta 6i-
iHTepKkansLii - nepeHoc iHTepKaJbOBaHUX aTOMIB (MOJIEKYJT) Y IApyBaTiil CTPYKTYPi. [IOpiBHSHHS pe3ysbTaTiB
IIPOBEJIEHNX 0OYMCIIIOBAIbHAX €KCIIEPUMEHTIB 3 pe3yJIbTaTaM1 HaTYPHUX €KCIIEPUMEHTIB MiJTBEPIKYIOTh
aJleKBaTHICTb 3aCTOCOBAHOrO iMiTaliliHOro niaxony. JociigkeHo BIIuB KoedilieHTy nudysii Ta mBUIKOCTI Aperdy
Ha pyx (pOHTY iHTepKasATa B ApyBaTiil CTPYKTypi. BcTaHOBIEHO, 110 ApeiidoBa CKIafoBa MOTOKY 3HAYHO

inTeHcudikyo npouec iHTepkasusLii nopiBHsaHO 3 1udy3iliHuM BKIagoM. Ha 6asi nux nocsifkeHb HaJaHo



pEKOMeEH ALl 00 OTPMMAHHS PIBHOBAKHUX IHTEPKAJIATIB TA ONTUMI3allii PEKMMiB HAHOTEXHOJIOTI]
IixasbKOTeHiniB d-nepexinHux MeTaiB.3 3ay4eHHsIM [1CEBAONOTEHIiaJbHOTO MiTX0Ay LOCIiI>)KeHO BILJINB
MIKIIApOBOi Ta MDKaTOMHOI B3aeMOZil Ha MPOXOIKEHHS IIPOLECY IHTEPKAJIALil aTOMapHOTO BOJHIO B IapyBaTi
cTpykTypu. [lokazaHo, 1m0 BUIle3a3Ha4€Hi CUCTEMU MOXKYTb OyTH iHTEPKAJIIbOBaHi 3HAYHOIO KiJIbKICTIO BOJHIO IPU

36epe>KeHHI BUXiIHOTO CKJIa[ly Ta CTPYKTYPHUX XapaKTEPUCTUK MAPYBAaTUX CTPYKTYP.

2. The main principles of generalized physical model of intercalation process of nanotechnology of compound with
layered structure are formulated. For the first time the mathematical model are worked out on the base of there
principles with using randomwalk method, algoritming of the model are carried out, and its computer programs
complex are developed. This program complex model the most essential technological stage of intercalation and
bi-intercalation processes - a transfer of intercalations particles in layered structure. A comparison of realized
computing results with natural experiment ones confirms an adequacy of used imitating approach. The influence
of diffusion coefficient and drift velocity on the motion of intercalate front in body of layered structure are
investigated. It is proved, that drift-component of flow intensifies considerably the intercalation process in
comparison with a diffusion contribution. On the base of these investigations the recommendations about
production of equilibrium intercalates and optimization of a mode of nanotechnology of layered d-transition metal
dihalcogenides are presented. The influence of interlayer and interatomic interaction on a course passage of
intercalation process of atomic hydrogen to the layered structures are investigation with pseudopotential
approach. It is showed, that the above mention system may be intercalated by bigger quantity of hydrogen in
calculation on unit cell under preservation of initial composition and structural character of layered structure.
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