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BUBYEHHS CTPYKTYPHUX TA EJEKTPOHHUX
BJIACTUBOCTEM KJIACTEPIB (ZnO), METOJOM TEOPII
®YHKIIOHAJIA TYCTUHHA

Pocruciaas boerupa
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HAH VYkpainu, bovhyra@gmail.com

HaBeneHo pe3ynbTaTH pO3paxyHKIiB, 3 MEPIIMX NPHHLUIIB, METOAOM TEOpii
(yHKLIOHANA TYCTHHH CHEPreTUYHOrO CIEKTPY Ta MapaMeTpiB OCHOBHOIO CTaHy
«mariunux» kaactepis (ZnO), (n = 34, 60). Po3paxyHKH BHUKOHAHO 3 BHKO-
PUCTaHHAM YJIBTPaM'IKAX MICEBIOMIOTEHINANIB ¥ 0a3UCi IIOCKUX XBUIIb, HA OCHOBI
morepeHix mociimkens [1]. s oOumciaeHHS 0OMiHHO-KOPEIAIitHOT eHepril
BUKOpUCTaHO (pyHKIiIOHAaN y HaOmMmKeHHI y3araapHeHoro rpamieHta (GGA) B
napamerpusanii Ilepapro, Bypke, Epanenxoda. Onrumizamis CTPYKTypH HaHO-
KJIACTEPiB MPOBOAMIACH METOIOM CIIPSDKEHHX TPAdi€HTIB, B IPOIECi OMTHUMI3aIil
CTPYKTYPH HE BUKOPHCTOBYBAIOCS OOMEKEHHS CHMETPIi.

Just Toro, mo0 BU3HAYHATH HAHOUTRII CTaOUIBHY CTPYKTYPY IUIS «MAaridqHUX)
knactepiB (ZnO)sy 1 (ZnO)gp MOCHIHKEHO P 130MepiB, cepell HUX Oymu QyInie-
PEHONOIOH] TOPOKHUCTI CTPYKTYPH Ta CTPYKTYPH THITY KIITKH, SKi 33 JOBOJBHSIIA
NPABUIIO IIECTH 130JbOBAHUX YOTUPHKYTHHUKIB. KpiM Toro, moOyaoBaHO CTPYKTYpH
THITY [EOJITY, IO CKIAAAIUCH 31 CTPYKTYPHHUX OJUHUIL (ZNO)1,.

Tabauys 1. Enexmponni enacmueocmi nanoxnacmepis (Zn0)zq ma (ZnO)gg

Isomer Eiwta/ZnO, eV | AE/ZnO, eV E,/ZnO, eV E, eV
(Zn0)ss-a -50461.66 0 -6,764 2,275
(Zn0)ss- -50461.64 0.02 -6,748 2,151
(Zn0O)ssc -50461.62 0.04 -6,724 2,048
(Zn0)zs-w -50461.54 0.12 -6,645 1.124

(ZnO)eo- -50461.744 0 -6,847 1,93
sodalite

(Zn0)eo-a -50461.734 0.01 -6,836 2,184

(ZnO)so-5 -50461.732 0.012 -6,835 2,4

(ZnO)go-w -50461.699 0.045 -6.802 0.982
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s aHami3y ctabinpHOCTI KiacTepiB ZnO Oylio po3paxoBaHO SHEPTIIO 3B'I3KY
Ha oxHy Mojekyny ZnO. AHaii3 3Ha4eHb CHEprii IoKaszye, W0 y BUIAJIKY
HaHoknactepiB (ZN0);4 HAHOUTBII €HEPreTHYHO BUTIAHUMH € (yIUIepeHONOAIOH]
MOPOXKHHUCTI CTPYKTYpH. [linTBep/PKEeHHSIM BUCOKOI CTAOLIBHOCTI LUX KIIACTEPIB €
BUCOKE 3HAUEHHSI IIMPHHHU 3a00pOHEHOT 30HH, 1110 POOUTH IX XIMIYHO IHEPTHUMH.

VY Bumazaky 3 HaHoknactepamu (ZnO)gy HaNOLIBII CTaOUTBHOIO € [EOiTOBa
CTPYKTYpa, SIKa CKJIaIa€Tbcsl 3 ceMH HaHOKimactepiB (ZnO)p,, SKi MAIOTh CHIJIBbHI
YOTHPUKYTHI I'paHi.
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DENSITY FUNCTIONAL THEORY STUDY OF STRUCTURAL AND
ELECTRONIC PROPERTIES OF (ZnO), NANOCLUSTERS

Density functional theory studies of the structural and electronic properties of (ZnO), (n =
34, 60) nanoclusters were performed. Optimization of structure geometry, as well as the
band structure research, was performed. It was established that for the (ZnO)s, nanoclusters
the most stable are fullerene-like hollow structures that satisfy the rule of six isolated
quadrangles. For the (ZnO)s, nanoclusters different types of isomers, including hollow
structures and sodalite-like structures composed from (ZnO),, nanoclusters were investigated.
It was determined that the most energetically favorable structure was sodalite type structure

composed of seven (Zn0O),, clusters with common quadrangle edges.
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