55 36 4 5 5 (77 DO NEE S Vol.36 No.5
202249 H Journal of Hunan University of Technology Sep. 2022

do0i:10.3969/j.issn.1673-9833.2022.05.012

Cot, /AR AL T B2 BRIE S

xI M, = W, RKEFER BXR', HmE
(LI Tk R MRS Jee il vs 2255, BIR BRYI 412007; 2. TR (b T2%0%, IR W 411105)

W OE. ARATEEZHMEE (DFT) 4 Dmol’ 225 7 UM LI PBE 2 &, AT Co’, (n=1~5;
q=0, +, —) AEFRFERAWER % LA IUTEMH, BoE, B FRRAFRMRAEITAH, ERENR: Co’ A
HWTATEMBEFRT, MEFRA% (Co,) M-FHLELERTHRA (Co)) #METFAE (Co,) A%
TS, IARAMKERE-ACTFETAREIRZAKGAEEH; RTAE Col AATL, Hils,
AR AL, Co—O 8K, RTAMBMEBRENENER T, HLWRTAMFN; Co,OBH
ORI AL A -8.375 eV, Bl 5 ATt —F A HLR T A4 2p Hid Ao 4k ey 3d Bl oAb, A AR AL F R

KEER: Col M#%; Co’O Ml4%; FEZ B, RM; £FHRA

PESES: 05624 MEAARERE: A XEHS: 1673-9833(2022)05-0088-07

I3t 2 ¢, & R, KFR, F.CoOONVAERMWBELRTFANEFEEZIZAR[J]. HdHTlkX
F2I 2022, 36(5): 88-94.

A Density Functional Study on Adsorption of Activated Atomic Oxygen by
Co/! Small Clusters
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(1. College of Materials and Advanced Manufacturing, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. College of Chemical Engineering, Xiangtan University, Xiangtan Hunan 411105, China )

Abstract: A research has been conducted on the geometric structure, stability, electronic properties and adsorption
reaction behaviors of Co%(n =1~5, ¢=0, +, —) clusters and atomic oxygen adsorbed on the clusters by using the
generalized gradient approximation PBE functional of Dmol’ program based on density functional theory (DFT). The
results indicate that the structure of Co? clusters remains unchanged, while the average binding energy of the cationic
cluster (Co,) is much higher than that of neutral clusters (Co, ) and anionic clusters (Co,), due to the fact that the loss
of an electron can significantly enhance the stability of the cluster. The adsorption stability, the Co—O bond length
and the charge transfer of atomic oxygen at the top site, bridge site and hole site of Co?, clusters show regular changes,
which indicates that atomic oxygen is activated. When the adsorption energy of the Co,O B cluster is —=8.375 eV, the
orbital analysis shows further that the 2p orbitals of atomic oxygen and the 3d orbitals of cobalt are hybridized, with an
interaction a chemical adsorption.
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