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Table 1 Geometry Structures and E,(AB) of Stabl e States for CO and PdCO
(0{0] PdCO
C-0 Pd-C
R(ab) 11.28 nm 11. 4 nm 19.0 nm
Ey(ab) 2.110 2.134 0. 641
2 PdCO(OH)" (nm) (au.)
Table 2 Geometry Structures and Energies of Stabl e States for PACO( OH) -
A B C
R(C-0) 1. 146 1. 142 1.142 1. 144 1. 141
R= 26 R (Pd-C) . 88 1.88 1.87 1.87 1.87
E o - 66.5099 - 66.3903 - 66.3908 - 66.3915 — 66. 4496
R(C-0) 1. 145 1. 141 1.142 1. 143 1. 141
R= 30 R (Pd-C) 1.87 1.88 1.88 1.87 1.87
E ot — 66.4792 - 66.3904 - 66.3908 - 66.3915 — 66.4367
R(C-0) 1. 144 1.142 1. 142 1.143 1. 141
R= 34 R(Pd-C) 1.87 1. 88 1.87 1.88 1.87
E — 66.4537 — 66.3905 - 66.3908 - 66.3914 — 66. 4255
3 PdCO(OH)"~ E,(AB)
Table 3 Bonding Energies between Atoms in PACO( OH) -
A B C
Ew(CO) 1. 834 1.942 1.937 1. 926 1. 873
R= 26 nm };(Pc{f}d_ 0.542 0.594 0. 600 0. 607 0.529
. 0.365 0.038 0.038 0. 040 0. 167
@llclo) 1. 861 1.955 1. 948 1.929 1. 894
R= 26 nm %‘,{,(PL%—C[),(F 0.562 0.597 0.594 0. 608 0.543
' 0.289 0.033 0. 035 0.037 0. 151
ey 1.887 1.959 1.952 1.940 1.905
R= 34 nm E(Pd-C) 0.574 0. 600 0. 606 0. 603 0.557
Ew(Pd-OH™) 0.222 0.033 0.033 0. 034 0.129
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Table 4 MO Bonding Energies
MO co PdCO PACO(OH) - () PACO(OH)-( B)
1 0. 608(30C0O) 0. 627(30CO0) 0.561(30C0O) 0.578(30CO)
2 — 0.053(40C0) - 0.027(40C0) 0.314(00H) 0.287(00
3 0. 290( 1CO) 0.311( 1mCO) - 0.027(40C0) - 0. 021(40LO
4 0. 290( 1CO) 0.311( 1mCO) 0. 276( 1TCO) 0.282( 1CO)
5 ~ 0.078(50C0) 0. 182( 50PdCO) 0. 272( 11CO) 0.289( 11CO
6 0. 006 0. 160( 50PdCO) 0. 162(50
7 0. 006 0. 006 0. 004
8 0. 000 0. 007 0. 004
9 0. 000 0.028 0. 000
10 - 0.050 0. 000 0. 000
11 0.028 - 0.042
12 - 0.073 -0.029
13 0.015 0. 000
14 0.019 0. 008
4 :(1)PdCO
,134 5 Ev(i)  ( 0.1), ;
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A THEORETICAL STUDY OF PROMOTED CATALYSIS OF OH IN PdCO(OH)
OMPLEXES AS A SIMPLE MODEL WITH THE BONDING ENERGY CRITERION

Wang Changsheng Sun Renan Zhao Dongxia Gao Bing Miao Liang"
( Department of Chemistry, Department of Comp uter” , Liaoning N ormal University, Dalian 116029)

Y ang Zhongzhi
(Institute of Theoretical Chemistry, Jilin Unwersity, Changchun 130023)

A theoretical study of promoted catalysis of OH  in PACO(OH) = complexes has been
carried out by means of bonding energy criterion and the relativistic effective core potential
ab initio method. From Eb(i) and Ev(AB) it is concluded that the promoter OH™ can act
in PdACO( OH) ™ both through the metal Pd and through the vacuum. The main effect is
that OH  weakened the bonding strength of 30" and 177 of molecule CO.
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