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Abstract :In this study,a systematic process optimization is carried out for the synthesis of trichlorosilicon ( TCS)
from dichlorodihydrosilicon ( DCS) and silicon tetrachloride ( STC) through the anti-disproportionation reactive
distillation process.Firstly, a suitable catalyst is identified according to the reaction characteristics, and the impacts of
hydrogen chloride gas, nitrogen content in catalyst, reaction temperature, and reaction time on the catalyst activity are
explored.To enhance the catalyst’s activity and meet strict water control requirement, a catalyst pretreatment method is
proposed to improve the catalytic performance effectively, which includes high-purity water washing to remove impurities,,
methanol dehydration, nitrogen purging and hydrogen chloride purging. Subsequently, a new type of catalyst bundling
package is adopted for loading catalyst, reducing catalyst wear and offering advantages such as long catalyst lifespan,
stable operation, and high operating flexibility. Finally, industrial experimental device design is conducted based on
theoretical analysis, and control strategies are determined for the pre-separation column and the reactive distillation
column. After the optimization, the reactive distillation column’s operation conditions are set as follows: an operation
pressure of adiabatic 150 kPa,a return flow rate 3—4 t/h,and a column top extraction temperature of 50°C.Under these
conditions , the conversion rate of DCS increases to over 98. 5%.This process has been applied in a certain industrial plant
in China,which verifies its feasibility.

Key words : trichlorosilane ; dichlorosilane; silicon tetrachloride ; anti-disproportionation; reactive distillation; new-
type catalyst bundling package
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