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Abstract : For TS-1 molecular sieve, its various physical properties affect its reaction activity. By adjusting and
controlling the physical properties of the catalyst, the selectivity and yield of the products can be improved, and
the by-products can be reduced, so as to improve the reaction activity. The effect of Si / Ti ratio of TS-1 molecular
sieve on methanol carbonylation was investigated in this paper. In the synthesis of T'S-1 zeolites, T'S-1 zeolites with
different Si / Ti ratios were obtained by controlling the ratio of Si to Ti, the result shows that when the ratio of Si
to Ti is high (e.g. the ratio of Si to Ti is 64), the content of non framework titanium and anatase in TS-1 Zeolite
is less, and the effect of methanol carbonylation is better, when the reaction temperature is 300 °C, the conversion
of methanol is 30%, and the total selectivity of methyl acetate and methyl formate is 26%, and when the ratio of
Si to Ti is low (e.g. the ratio of Si to Tiis 34 or 41), TS-1 zeolites have high content of non framework titanium
and anatase, and poor performance of methanol carbonylation. The conversion of methanol is only 5%, and the
selectivity of methyl acetate and methyl formate is only 4%. One of the reasons for the above results is the high
ratio of Si to Ti, complete crystallization, less impurities and smooth pore channels of TS-1 Zeolite; the second is
that the titanium distribution is reasonable; the third is that the intermediate products may continue to react to
produce dimethyl ether, ethanol and pyrolysis to produce CO2, CO, dry gas and other by-products.
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Tab 1  n(Si)/n(Ti) of TS-1 zeolitic with different crystal sizes

XMeOAc =

- 1
Item TS-1 Catalyst

7 pm 11 pm 15 pm 20 pm 22 pm
n(Si)/n(Ti) (FRIS{H) 21 36 49 54 68
n(Si)/n(Ti) (EFRIMFHE) 16 34 47 51 64
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Tab 2 The catalytic performance of different Si/Ti in CH;OH carbonylation®

Selectivity to products (%)
CH3COOCH3+HCOOCH3 CH3CH,OH CH30OCH3 Other

Catalysts  Conversion CH;OH(%)

TS-1(16) 5.5 2.2 2.5 6.1 89.2
TS-1(34) 20.6 19.7 4.2 13.9 62.2
TS-1(47) 25.0 22.8 4.3 20.8 52.1
TS-1(51) 29.2 24.3 3.1 22.4 50.2
TS-1(64) 30.6 26.4 3.7 24.7 45.2

(W Reaction conditions: catalyst dosage of 1 g, 300 °C, atmospheric pressure, batch sampling.
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