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[IpencraBneHo pe3yabTaTH PO3PaxyHKIB, 3 MEPLIMX MPUHLMIIB, METOAOM Teopii
(yHKIIOHANa eNEeKTPOHHOI I'YCTHHHM HpoleciB ancopouii moiekyn rasis (CO, Oa,
NO,, NH3) na noBepxHi HaHoxsactepiB -Ga;O; jeroBaHuX pi3HUMH MeTalaMH
(Co, Cu, Ni). Yci po3paxyHKH, BKIIOYAIOYH ONTHUMI3ALII0 I'€OMETpil CTPYKTYD,
CHEepreTUYHi CIeKTpH Ta aJAcopOLilHI XapaKTepUCTHUKU MPOBOAMINCH 3
BUKOPHCTAHHAM YJbTPaM'sIKMX IICEBJIONOTEHIIANIB B 0a3MCl IJIOCKMX XBWIb, HA
OCHOBI TMOMNEpEAHIX IOCTIKeHb HamiBmpoBigHuKiB [1]. s ommcy oOMiHHO-
KOpEJSILIHHOT eHeprii eJISKTPOHIB OyJ0 BUKOPHUCTaHO (yHKIIOHAN y HaONMKEHHI
y3araJbHEHOTo TpajieHTa i3 nonpakamu ['ab66apna (GGA+U) B nmapamerpusauii
[epnsro, bypke, Epaiierxoda (PBE). Jlnsg TOYHOTO OMKCY €IEKTPOHHOTO CIIEKTPY
JIOCIIIJDKYBaHUX cHCTeM Oyno oOpaHo nomnpaBku XabOapna: mis: d-opOitaneit Ga
(Ud,), d-opbiraneii neryrounx meranis M (Ud,), p-op6itaneii xucuto O (Upy), p-
opb6itaneit azoty N (Up,) 1a ), p-opbitaneii Byrieiro C (Ups). OcTOBHI €JIEKTPOHU
Oynu onucaHi 3 BHUKOPHCTaHHSIM e(EKTUBHOTO TOTEHLIalTy 3 YypaxyBaHHIM
PENSTUBICTCBKUX TIONpPaBOK. IHTerpyBaHHA B mepuiiid 30Hi bBpimmroena Oyino
npoBereHo B Habopi k-touok Momnkxopcra-Ilaka. OnrtuMmizamis CTpyKTypH
HAaHOKJIACTEPIB IMPOBOJMIACE METOJOM CIIPSDKEHHMX Tpaji€HTiB, B Ipoleci
ONTHMIi3allii CTPYKTYpH HE BUKOPHCTOBYBAJIOCS OOMEXKEHHS CUMETPIi.

Onrtumizanisi reoMeTpii CTPYKTYp, pO3paxyHKH EHEPreTHYHHX CIIEKTPIB Ta
acopOLIHHUX BIACTMBOCTEH IPOBOJMIMCH JUISl HU3KU 130MEpiB HaHOKJAcTepiB [3-
Ga0; y xoupirypanii, ne atomu Ga Oyiu 3aMillieHi aTOMaMU JIETYIOYOi JTOMIIITKU
(Co, Cu, Ni), Ta mna piHEX KOH(Irypauid po3TaulyBaHHS MOJIEKYJI Ta3iB Hal
NOBEpXHEI0 HaHOKJacTepiB. [licis mpouexypu penaxcarii crioctepiranucst 3MiHU B
CTPYKTYpHIH reomerpii y BCIX JOCHKyBaHHUX HaHOCTPYKTypax. byno onepikaHo
3HAYEHHS €HEPril aicopOwLii A1 BCIX OCIIPKYBaHUX HAHOCHCTEM.

Jist monexynmu CO Bumi 3HaueHHs1 eHeprii ajacopOuii crocrepiranuch st
cucreM 3 noMimkamu Co Ta Cu. Y BUNaAKy MOJISKYJIM KHCHIO HAallHWKY1 3HAUEHHS
eHepriii agcopOuii Oyiau orpumani s Jjerytodoi jpomimkn Cu. Y Bunmaiky
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mosiekyau NO; HalOUIbII €HEPreTHYHO BHUI'THOI0 F€OMETPUYHOI0 KOH]Irypartieo
Oyna B3aemozis 000X aToMmiB KHCHIO MoJieKysu NO; 3 aTOMOM JIET'YIOHOi JOMILIKH.
HaiiBumi 3HavyenHs eseprii azcopOuii Oynu ortpumani st Moiekyian NHs.
OtpuMaHi 3Ha4YECHHs €HEprii aacopOuil MATBEPDKYIOTh MiJBUIIEHHS YYyTJIHMBOCTI
HaHoKJacTepiB f-GarO3 3aB/SKH JETYBaHHIO METATIYHUMH JOMILIKaMHU.
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The results of first principle density functional theory studies of adsorption processes of gas
molecules (CO, Oz, NO2, NH3) on a surface of f-Ga203 nanoclusters, doped with different
metals (Co, Cu, Ni) are presented. Calculations were performed using ultrasoft
pseudopotentials in the basis of plane waves. Optimization of the nanocluster structure was
performed using conjugate gradient method. No symmetry restrictions were used during
structure optimization. We obtained the values of the adsorption energy of molecules and
the band gap of the nanoclusters after the adsorption and established the effect of
adsorption on the electronic properties of metal doped nanoclusters as well as confirmed
the effect the doping has on the sensititvity of the nanosystems. We determined for all doped
systems that the fundamental band gap decreases with increased doping concentration. For
CO molecule the strong adsorption was observed for Co- and Cu-doped nanoclusters. In
case of the oxygen molecule the lowest adsorption energy values were obtained for Cu-
doped nanoclusters. For NO: the most energy efficient geometry configuration of
adsorption was through the interaction of both oxygen atoms of the NO2 molecule with the
doping atom. The highest adsorption energy values were obtained for the adsorption of the
NH; molecule.
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