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Table 1 Equilibrium Geometry of TEOS (Calculated)
bond length/nm bond angle/ (°) MNDO AM1 PM3 3-21G 6-31**G
Sii-02 0.1652 0. 1742 0. 1696 0. 1644 0. 1660
Sii-0s 0. 1652 0.1743 0. 1694 0.1630 0. 1650
Sis-0. 0. 1652 0.1741 0. 1697 0. 1640 0. 1650
Sii-Os 0. 1652 0.1742 0. 1700 0. 1640 0. 1650
02-Cs 0.1373 0. 1401 0. 1398 0. 1430 0. 1430
05-Cs 0. 1373 0. 1399 0. 1400 0. 1430 0. 1430
04-Cr 0. 1374 0. 1402 0. 1397 0. 1430 0. 1430
0s-Cs 0.1373 0. 1401 0. 1394 0. 1430 0. 1420
Cs-Cio 0. 1543 0.1516 0. 1523 0.1520 0. 1510
Cr-Cut 0. 1543 0.1515 0.1522 0. 1520 0. 1510
Cs-Cus 0. 1543 0.1515 0.1523 0. 1520 0. 1510
Co-Cr2 0. 1543 0. 1516 0.1522 0. 1530 0.1510
02-5i1-0s 109. 837 109. 239 108. 757 107. 440 106. 890
02-5i1-04 109. 273 109. 033 113. 497 107. 250 114, 050
0:-511-0s 109. 231 111. 561 106. 232 113.130 107. 740
03-5i1-04 109. 306 111. 691 101. 624 114. 130 107. 180
03-Si:-0s 109. 356 107. 295 114, 466 107. 450 114, 320
04-Sis-0s 109. 825 108. 031 112, 408 107. 570 106. 840
Si1-02-Co 133. 953 119. 374 119. 164 131. 400 136. 400
Si1-03-Cs 133.932 119. 676 117. 893 132. 050 136. 400
S$i1-04-C7 133. 820 118. 660 118. 368 132.520 136. 200
Sis-05-Cs 134. 054 118. 423 119. 820 129. 320 137. 100
03-Cs-Co 111. 191 110. 411 108. 181 110. 270 108. 500
04-Cr-Cu 111. 206 110. 488 108. 388 108. 050 108. 500
0s-Cs-Cuis 111.170 110. 552 111. 958 109. 860 110. 170
02-Cs-Cn2 111. 215 110. 280 108. 451 108. 320 108. 530
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Semi-empirical Studies on Hydrolysis Process of TEOS
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Semi-empirical calculations have been performed to investigate the geometries structure and hydrolysis mech-
anism of tetraethoxysilane(TEOS). Applying MNDO calculations, the potential curve along the reaction coordinate
in the hydrolysis of TEOS was provided. Catalysis effects on the hydrolysis process have been widely studied. The
calculated results suggested that coordination number of Si atom can change from 4 to 6 during alkaline hydrolysis
process of TEOS. And this process is an exothermic process. Under acid condition, protoned H>O can proton OR
group of TEOS, then nucleophilic reagent nucleophilic displace the protoned OR group (Sy2). With F-, the co-
ordination number of Si atom can change from 4 to 6, then H:O can nucleophilic attacked the 6-coordination

structure caused by F~. These conclusions are very helpful to the experimental studies.
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