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Study on the Preparation of Dichlorodimethylsilane by
Redistribution at Atmospheric Pressure and 70°C
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Abstract The redistribution of trichloromethylsilane and chlorotrimethylsilane has been studied
experimentally in glass reacting tube (at normal pressure and 70°C) by aluminum chloride, and has been
further studied theoreticaly by density functional theory. The catdyst would firstly react with
chlorotrimethylsilane. The data of theoretical calculations are consistent with the results of the experiments.
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Tab.l Geometric parameters of R1, TS1, P1, R2, TS2 and P2 (at 6-31g* level)
R1 TS1 P1 R2 TS2 P2
/nm
Si%ct 0.1869 0.2534 0.7648 0.1859 0.2263 0.7883
CI*-s? 0.4582 0.2690 0.2091 0.8418 0.2292 0.2108
Al*-CI® 0.2121 0.2212 0.8090 0.2086 0.2246 0.8097
C-Al* 0.4006 0.2053 0.1872 0.6206 0.2068 0.1943
/o
cld-sizct 58.1 76.7 92.2 45.6 89.5 90.8
Al%-CI*-5i2 58.4 76.3 60.4 57.6 84.8 875
C-Al*-Cl® 72.5 99.0 80.8 111.7 96.0 85.8
Si-C-Al* 73.6 82.7 71.9 128.7 89.8 94.8
/o
Al*-CI3-si2-C* -135.7 -31.9 -5.7 59.6 0.0 3.9
Cl-si-cL-Al 19.2 33.9 156.7 -18.3 0.0 -16.6
Si2-C-Al*-CI® -140.8 -41.0 -5.9 77.1 0.0 4.3
C-Al*-CIP-Si? 16.9 40.1 155.6 -11.5 0.0 -16.1
6-31G* 1) (2 Ea(FErsrBr)  Ew(=ErseEry)( 2)
176.116  231.472 kJ- mol. E, Eps
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Fig.2 Imaginary vibration modesat 6-31g* level

Tab.2 Aitivation energies
6-31g* (opt) 6-31g* (freq) 6-311+g" 6-311+g(2dp)  6-3LL++g(3df,3pd)
E,/(kJ+ mol?) 176.116 177.839 179.804 173.995 173.674
E./(kJ+ mol?) 231.472 230.987 236.454 222.638 219.802
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Tab.3 Experimental data of preparing dichlorodimethylsilane by redistribution at normal pressure
/(wt)%
/9
Mg M, M,
1 14.0 37.01 52.52 8.86 2.74
2 30.0 39.29 38.94 18.14 3.68
3 14.0 21.01 24.15 51.03 4.14
4 14.0 59.34 38,51 0.00 211
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Fig.3 Products gas chromatogram map of experiment 1,2,3 and 4
1 i 2 ;3
® o . ( .
) . Q) @ ©)
@ , , AlCl,
, ) ) .
4) (3) s 4 3). 3 ,
(4 , 12h ) ,
0 ) , 12h
3 I AICI3 I s
s s s
3
70°C
) B3LYP/6-31G*



http://www.hxth.org 2003 66 wlll

’ 70°C s H ’ 12h ’ o

[1] , , . , 2002, 20(3): 190~193.

[2 , , . , 2000, 14(5): 20~22.

[3] R G Parr, W Yang. Density Functional Theory of Atoms and Molecules. Oxford: Oxford University Press, 1989.
[4] JA Pople, PM W Gill, B G Johnson et al. Chem. Phys Lett., 1992, 199: 557.

[5] G J Sleddon, W Kilbride. USP:3135778, 1964.

[6] B Kanner, W Nyack, K M Lewis et al.USP:4599441, 1986.

[7] R O Sauer, E M Hadsell. J. Am. Chem. Soc., 1948, 70: 3590~3596.

[8] B A Bluestein, N Y Schenectady. USP:2717257, 1955.

[9] A D Becke. J. Chem. Phys., 1993, 98: 5648~5652.

[10] C Lee, W Yang, R G Parr. Phys. Rev., 1988, B37: 785~789.

[11] G A Petersson, M A Al-Laham. J. Chem. Phys., 1991, 94: 6081.

[12] R Krishnan, J S Binkley, R Seeger et a. J. Chem. Phys., 1980, 72(1): 650~677.

[23] J Simons, P Jorgensen, H Taylor et a. J. Phys. Chem., 1983, 87: 2745~2747.

[14] C J Cerjam, W H Miller. J. Chem. Phys., 1981, 75: 2800~2804.

[15] A Bannerjee, N Adams, J Simons et al. J. Phys. Chem., 1985, 89: 52~56.

[16] C Gonzalez, H B Schiegel. J. Phys. Chem., 1990, 94: 5523.

[17] Cambridge Soft. Co. CS Chem. 3D, Version 7.0[CP]. Cambridge, Massachusetts, USA, 2002.



