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18-eECP ¢ (3s 3p 3d/2s 2p 2d) Dun- KT =x(T)E™ (1)
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1.2 AE
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. (AE, = ( 6" -5)
0.131 kJ * mol ™) 54 6
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TS E,. E, Eyq
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2 (T =298.15 K) . k* k" K
TS k* /s k™ /s K
TS 3 3.060 0 x 10" 2.170 0 x 10" 14.101 4
TSS9 3.649 0 x 10° 5.930 0 x 10° 6.153 5
TS 3 1.069 0 x 10° 1.130 0 x 10° 0.946 0
TSH2 (2 7.1950x1077 1.280 0 x 107" 5.621 1 x 10°
TS 49 4.2120x10 " 4.990 0 x 10~ 8.440 9 x 10°
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TS 54 42 4(2) 9.495 2 x 10"
2 0 TSR (iii) 79 5@ 4
1(2)
K>1 (TS 2.3
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In K
K
TS6( 4) 5(4) TS4( 2) 3(4)
TS 4 In K(T) =766.069 3/
T+1.4915
23 In K( T) — T4 3(4)
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The Study on the Dynamics and Thermodynamicsof
Isomeric Transformation of Cluster Co,;NiB,

QIN Yu FANG Zhigang" ZHAO Lulu LIAO Wei XU You
( School of Chemical Engineering University of Science and Technology of Liaoning Anshan Liaoning 114051 China)

Abstract: In order to determine the optimized configurations of cluster Co;NiB, and explore the relationship between
different isomerization reactions and equilibrium constants pre-exponential factors at different temperatures the
isomerization of cluster Co;NiB, is thoroughly discussed from the view of chemical dynamics and thermodynamics
based on the density functional theory and transition state theory and combined with Van’t Hoff equation and Arrhe—
nius equation at the B3LYP/Lanl2dz level. The results show that configuration 11 —4Y can exist in a large
amount and the reaction 7Y -5 4 10 is most easily to occur. According to the integral formula of Van‘t
Hoff equation the In K and 1/T of the equilibrium constant show a linear relationship. According to the derivative
formula of Arenius equation In A and 1/7T also show a linear relationship. When T'=298. 15 K the In K of the equi-
librium constant is positively correlated with the energy difference ( AE) of reactants and products and meets the
linear equation that is In K( T) =0.404 31AE +0.388 26. At the same time the range of the equilibrium constant
K of the isomerization reaction of the optimized configurations is from 0.946 0 to 9.431 9 x 10",

Key words: cluster Co,;NiB,; isomerization reaction; density functional theory; transition state theory; Van’t Hoff

equation; Arrhenius equation ( : )



