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H,0 + COp — HoCO3 (1)
2H,0 + CO, — Hp0 + HyCOs ()
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Figure 1. Flowchart of molecular orbital calculations
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C(1)-0(2),C(1)-0(3)=1.184 A
O#)-H(5),0(4)-H(6)=0.953 A
C(1)-0(4)=5.0A
0(2)-C(1)-0(3)=178.834 "
H(5)-O(4)-H(6)=107.879 °

Figure 2. Initial geometry of b and CQ

C()-0(2),C(1)-0(3)=1.317A
0(2)-C(1)-0(3)=179.994 °
O(4)-H(6),0(4)-H(7)=1.050 A
O(5)-H(8),0(5)-H(9)=1.050 A
0(5)-H(7)=1.050 A
C(1)-0(4)=3.954 A
O(3)-H(9)=5.176 A

y ) < H(60)-O(4)-H(7)=109.469
W H(8)-O(5)-H(9)=109.476 °

Figure 3. Initial geometry of b dimer and CQ
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Figure 4. Initial geometry of biCO3

C(1)-02)=1.211A
C(1)-0(3)=1.286 A
C(1)-0(4)=1.476 A
04)-H(5)=1.277A
03)-H(5)=1.418A
O(4)-H(6)=0.962 A
0(2)-0(3)=2.380 A

Figure 5. Transition state of4# + CO, » HoCOs
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C(1)-0(3),C(1)-0(4)=1.500 A
0(3)-H(5),0(4)-H(6)=1.050 A
C(DH-02)=1.317A

0(2)-C(1)-0(3)=144.74"
0(2)-C(1)-0(4)=119.685
C(1)-0(4)-H(6)=117.538 °

C(1)-O(4)-H(5)=81.676
0(3)-H(5)-0(4)=96.944

C(1)-0(3)-H(5)=83.724°
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C(H-02)=1214A  0(2)-C(1)-0(3)=142.213°
C(1)-03)=1250A  0(2)-C(1)-0(4)=112.904 °
C(1)-0(4)=1458 A  0O(3)-C(1)-0(4)=104.808 °
O(4)-H(6)=0.946 A  C(1)-0(4)-H(6)=116.347 °
O@4)-H(7)=1270A  C(1)-O(4)-H(7)=119.328 °
O(5)-H(7)=1.078A  O4)-H(7)-0(5)=141.232°
O(5)-H(8)=0.959A  H(7)-O(5)-H(9)=105.553 °
O(5)-H9)=1.004A  H(7)-O(5)-H(8)=110.566 °
O(3)-H(9)=1.676 A  O(5)-H(9)-0(3)=129.279 °

Figure 6. Transition state of 28 + CO, » H20O + H,COs
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Figure 7. Vibrational spectrum of the transition state gOH CO, — H2CO3
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Figure 8. Vibrational spectrum of the transition state 0p@H CO, — H,0 + H,COg
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Figure 9. Correlation diagram of energy and intrinsic reaction coordinate
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Chemical Reaction Observed with
“Computer Microscope”
—Reaction of Water and Carbon Dioxide—

Akira IKUO*, Tomomi ICHIKAWA and Shousuke TERATANI

Department of Chemistry, Faculty of Education, Tokyo Gakugei University
4-1-1 Nukuikita-machi, Koganei, Tokyo 184-8501
*e-mail: ikuo@u-gakugei.ac.jp

In the reaction of hydration of carbon dioxide, a carbon dioxide molecule reacts favor-
ably with the water-dimer (2) than the water-monomer (1). The results of semi-empirical
calculation using MOPAC agree with the results of #teeinitio calculation reported pre-
viously (Figure 6). The present reaction system is visualized by the computer-graphics
animation based on the results of the MOPAC calculation.

Keywords: Computer-graphics animation, MOPAC, Hydration of carbon dioxide
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