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Table 1. Optimized structural features, structural parameters, and
dipole moments of CO, and H,O at 400 K*

CO, HO

20 9,

Structural feature

C2v
7'co,0H 1.159 0.960
Z 180.0 104.8

n 0.00 1.85

*Bond lengths are in A, bond angles in degree (°), and dipole moment in
debye (D).
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Table 2. Optimized structural features, structural parameters, and AH°, and AG® of complexes formed from the combinations of M (M =

Ni, Cu, and Zn) with CO, and H,O at 400 K, respectively*

Ni+COs Cu+CO, Zn+ CO, Ni + H,O Cu+ H,O Zn+H,O
complex complex complex complex complex complex
Structural feature ‘ o “4 o a‘ 44444 g g ‘ i “ ‘»
C Cs C,
Gy Gy Gy

M. MO 2424 2.123 3.889 2.163 2.028 3.302
7Co,0H 1.165 1.179 1.159 0.964 0.965 0.960
Z Mco.moH 92.8 98.7 90.0 106.8 110.1 117.5
Z£.0c0,H0H 174.5 162.6 179.9 105.8 106.0 105.0
AH** -23.5 -6.9 -1.6 —56.6 -36.4 0.8
AG** 12.8 30.1 16.0 222 -1.8 13.0
—TAS°** 36.3 37.0 17.6 34.5 34.6 13.8

*Bond lengths are in A, bond angles in degree (°), and AH° and AG® in kJ mol™'.

**The values of AH®, AG®, and —TAS°® were obtained based on those of M and CO, for the M + CO, complexes.
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Table 3. Optimized structural features, structural parameters, and AH®, and AG® of complexes formed from the combinations of A#* (M*
= Ni*, Cu*", and Zn*") with CO, and H,O at 400K, respectively*

NiZ* + CO, Cu** + CO, Zn** + CO, NiZ* + H,O Cu** + H,0 Zn>* + H,0
complex complex complex complex complex complex
Structural feature ed o 3d o 3” o ‘ ‘: 3 ‘: e d:
Cs Cs Cs
Coy Gy, Cyy
i eato 2.237 2.125 2.201 1.964 1.841 1.860
7'C0,0H 1.174 1.175 1.175 0.979 0.987 0.979
L cond on 78.9 80.7 81.3 121.6 1213 1254
Z.0C0,HOH 157.8 161.5 162.5 108.6 107.7 109.2
AH** -192.4 -187.7 -133.1 —441.3 -519.8 —4273
AG** -151.8 —146.8 -93.1 —402.5 —479.5 —389.3
—TAS** 40.6 40.9 40.1 389 40.3 38.0

*Bond lengths are in A, bond angles in degree (°), and AH° and AG® in kJ mol ™.
**The values of AH°, AG®, and —TAS® were obtained based on those of M and CO, for the M*" + CO, complexes.
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