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Fig.1 The optimized isomer configurations and energy diagram of Co; MoS cluster

&1 AR, 8 AR e M A vh AR ROEAS  H I B = AR A AL 10, 2,3 = DU A H R
Z UEAS FAME 20,30 4 EmETFTAWR 1P .42, | Tia17 )5 B0 R o I 350G S 1k 5L, DR 7 R R
TR A5 Y- T B TR R JINAR S, 8 RS A TR (Y il 25 (E A 25 AN KL B L T 8 AR R B B AT BB AR E AEAE . M 1Y LA
Mo (4) JEF R HETH , Co(1) ,Co(2),Co(3) .3 AN JEF R AT . S(5) RiIF ;s # A 29 L Mo (4) JiF R4 T, Co(1)
Co(2),Co(3) % 3 AN T Jg BT . S5 BT R IE s Hg 5 32 LA Mo(4) JBE T M HETH . Co(1),Co(2),Co(3),S(5) %
A AN EF R HEAET , Co(D) M, ZEFIEL 12 3 1 Co(2) Fl SO PR T M B H #E . Co (1), Co(3) s Mo (4) %%
3 AR FEAETE A AL 20 43 B LA Mo(4) , Co(D) R HE TR I I+, Co(2) . Co(3) ,S(5) 45 3 /N5t Sy HEifE 1M
FRY 40 4P 25 [a] g5 R AR ] LA Mo (4) RHETI L, S(5) M HENK , Co(1),Co(2),Co(3)iX 3 MR F I m, MR
BL TR 3D 4 H AP JE R — R (H PR H SN [ B R A R A

X OLAL J5 #4 B BEAT 53 A L < 5 () S7 A R B AR LU T AS) AL BN AR A8 . 7R AR E A AL = UEE A R o H
62. 5%  [H IR T A FAe , PRI s AR b 4y A8 B AR S B B W i — 2D T
2.2 Bl#% Co;MoS gk EH 1

B 15 2 I T — A ) B2 75 A A AE 09 B B AR ME, T 1 M AT % Coy MoS BYRLIE fE (E e ) 7 A1 BT A HHBE (G .



%5 H FAHR % A% CosMoS R B A FHE I 109

455 B8 (Epe) M A0 8T H H BB ZE (AG) 45 4 B & S B A FE AT 43 . B IE BB AN 5 40 B At B8 T AP Ak s
AR TR IGR D, Hh 85 G a8 A5 il B g i3 AT .
Epe =3 Ep (Co) +E g (Mo) 4 Ep (S) — E . (Cos MoS)
AG=G(Co;MoS) —3G(Co) —G(Mo) —G(S) ,

Hrh:Co,Mo,S % 3 /L5 T 5 AC B8 1 B0 th Gaussian 09 B2 ¥ 38 47 J5 0] %01 : Ezpe (Co) = — 380 409. 208 2 kJ -
mol ', Epe (Mo) = —176 467.183 8 kJ » mol ', Ezpe (S) = —26 332. 859 42 kJ * mol ' ,G(Co) =—380 453. 988 9
kJ « mol ',G(Mo)=—176 510.416 7 kJ * mol ',G(S)=—26 374. 654 86 kJ « mol ', Ll FAXMEHEITE
A& Cos MoS B 456 e F1 i A3 307 H B Ae B 45 (E I 3% 1,

F1 B CoMoSHREMBEESH
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Fig. 2 Contribution rate of each configuration of cluster Co; MoS bond level
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Analysis of Bonding and Thermodynamic Stability of Co;MoS Cluster

WANG Zhiyao, QIN Yu, FANG Zhigang, HOU Qiangian, ZHU Yiwen

(School of Chemical Engineering, University ofScience and Technology, Anshan Liaoning 114051, China)
Abstract: [ PurposesIn order to explore the factors affecting the stability of Co; MoS cluster in the microscopic state. [ Methods] The
density functional theory is used to optimize the Cos;MoS cluster in the double and quartet states, and a total of 8 stable
configurations are obtained. [ Findings | The analysis of energy parameters such as the correction energy and Gibbs free energy leads to
the conclusion that the thermodynamically stable optimum configuration is the single-capped triangular cone configuration 1,
which is easier to form than the other configurations. A comprehensive analysis of bond lengths and bond levels using various
treatments shows that the strength of bonding between metal and non-metal atoms has a greater effect on cluster stability than the
strength of bonding between metal and metal atoms, the Mo-S bond contributes the most to the total bonding level of the cluster
Co; MoS. while the bonding between the two metal atoms still contributes to the stability of the cluster Co; MoS. [Conclusions]The
bonding between metal and non-metal atoms was derived to have a strong influence on the thermodynamic stability of the clusters
Co; MoS.

Keywords: density functional theory;correction energy;bond level; stability
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