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VY 1ipoMy JTOCTIPKCHHI MU TIpOaHAaIi3yBalH mpolecu ancopoirii razy O Ha Ha-
HokJsactepax ZnO 3a JOIOMOTOI0 METOJy MOJIEKYJISIPHOI AMHAMIKY 3 MOJAJIBIINM
YTBOPEHHSM HaHOCTPYKTYP THITY «SIp0-000JIOHKa». ¥ XOi HAIIOTO JOCIiIKEHHS
OyJI0 BCTAaHOBIIEHO, III0 CTPYKTYpa, TOBIMHA OKCHIHOTO IIapy Ta Gopma HaHOYaC-
THHOK 3aJIeXKaTh BiJl MTOYaTKOBHX YMOB (DOpMYBaHHs, 30KpeMa, BiJ MOYaTKOBOI
KOHIICHTpAIIii Ta3y Ta TeMIepaTrypu cuctemu [ 1, 2].
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Puc. 1 300paxxeHHs 3pi3iB HAHOYACTUHOK IIPH PI3HUX KOHIEHTPAIIISX razy:
a) n=2.6 x 10" atomis/cm®, T=300 K; b) n =6 x 10" aromis/cm®, T'= 300 K;
c) n=1.18 x 10?° atomin/cm’, T= 300 K; d) n = 2.6 x 10'° aromis/cm®, T =600 K;
e) n=6x10" aromis/cm®, T= 600K; f) n=1.18 x 10%° aromis/cm®, T'= 600K
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3 HaBeZleHHUX Ha puc. | 300paXkeHb BUHO, 1110 MPH ITiIBUILEHHI TEMIIEpaTypH
HE CIIOCTEPIraeThCs YiTKOTO PO3MEXYBAHHS MK OKCHIHOIO IUIIBKOIO Ta SIIPOM,
IO TPHU3BOAUTH J10 (hopMyBaHHs HaHOKiacTepiB ZnO. Lle MosiCHIOETBCS THM, IO
HAHOKJIACTEPHU 3 TAKMUMH po3Mipamu mpu Temneparypi 600 K nounHarots miaBuTH-
cs1, iX cTpyKTypa crae aMOp(HOIO, a aTOMH KHCHIO 3Ha4YHO JIETIIE MTPOHUKAIOTH B
ITMOWHY HaHOYACTHHOK. Y JIOJIaTOK O BHILE3TaJlaHoOTo, Ha puc. | mpejcraBiieHa
JIMHaMiKa 3MiHM TOBIIMHHM OOOJOHKM KIHIIEBUX HAHOKJIACTEPIB NPU 3MiHI THCKY
ra3y. 3 HaBeJICHUX 300pa)KeHh MOKHA 3POOUTH BUCHOBOK, IO 13 30UTBIICHHSIM TTO-
YaTKOBOTO THUCKY Ta3y 30UIbIIYETHCS TOBINMHA OKCHAHOI IUTIBKH, Ta CTPYKTypa
TUTIBKH BiAPI3HSIETHCS BiJl CTPYKTYPH sIIpa.
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Takox eKcrepeMeHTaJbHO JOCIIIKEHO MiJBUIIEHHS YYTJIMBOCTI I'a30BOTO
CeHcopa CTPYKTYPH THITY «SIIpO-000JOHKa». Y TaKWX IeTepOCHCTEMAax MpPOLECH
XeMOocopOIii ra30BUX KOMIIOHEHT BH3HAYAIOTh BUCOTY €HEPreTHYHOro Oap’epy
JUIsl HOCIIB 3apsily Ha TeTeporpaHulll HAHOKPHUCTAJIIYHOI CHCTEMH, 110 MPU3BOANTH
JI0 BUHUKHEHHS IiJIBHUIIECHOI (O OJHOTO MOPSAKY 1 Oijbllie) ra30BOi YyTIMBOCTI
MOpiBHAHO 3i 3BuyaitHuM ZnO (puc. 2).
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Puc. 2 Cnextpu (OTOTIOMIHECIICHITIT HAHOCTPYKTYP THITY «SIPO-000JIOHKA)
TIpU PI3HUX THUCKAX MOBITPS
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PROCESSES OF THE FORMATION OF CORE-SHELL ZNO NANOSTRUCTURES:
THE MD STUDY

We conducted molecular dynamics (MD) simulations to investigate the process of oxidation
of zinc nanoclusters and the subsequent formation of Zn—ZnO “core-shell” nanoclusters.
The dependence of the structure, shape, and thickness of the oxide layer of the resultant
nanoparticles on the initial oxygen density and temperature of the system was investigated.
MD simulations were performed at three different initial temperatures, three different initial
oxygen concentrations, and two initial sizes of Zn nanoclusters. The simulations revealed
that variations in the initial conditions led to differences in the structure, thickness of the
oxide layer, and shape of Zn—ZnO “core-shell” nanoparticles. With an increase in the
initial oxygen density, the thickness of the oxide layer of the nanoparticles increased up to a
certain limit. The results showed that at a temperature of 300 K, the nucleus structure of the
nanoclusters was retained, but the shell structure was mostly amorphous. At 600 K, the
structure of the clusters was mostly amorphous, and there was no separation between the
core and the shell. The percentage of the amorphous structure increased with the gas con-
centration due to the growth of the oxide shell. Our results are consistent with both experi-
mental observations and previous molecular dynamics simulations.
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