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固硫中间产物CaS生成反应动力学研究

杨天华
1
，周俊虎

2
，李润东

1
，岑可法

2

1．沈阳航空工业学院清洁能源与环境工程研究所，2．浙江大学热能工程研究所

摘要： 在层燃炉和煤粉炉的燃烧固硫过程中，钙基固硫剂的固硫产物主要是CaSO4和CaS，其中CaS的生成特性

对燃煤锅炉的脱硫有很大影响。文中对CO气氛下CaSO4转化成固硫中间产物CaS的特性进行了热力学分析，并利

用热重与红外光谱分析法进行了CaS生成反应特性实验。结果表明：CaS的生成反应优先于CaSO4的分解反应，

CO浓度改变对CaS生成过程的影响不大，但低浓度CO会导致CaSO4的分解反应提前，CaS的转化率也略低。建

立了CaS生成反应动力学，得到CO气氛下CaS的生成反应为1/2阶化学反应，指前因子为5.69×1012，表观活化

能为461.37 kJ/mol。
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Abstract: The sulphur products of calcium additives are CaSO4 and CaS during combustion at grate-
fired furnace and pulverized coal fired boiler.The formation characteristics of sulphur intermediate 
retention CaS has significant influence to coal boiler desulphur. The thermodynamics for CaSO4 
translation to sulphur intermediate retention CaS were analyzed at CO atmosphere, and the formation 
experiments of CaS were studied with TG-FTIR.The results showed that the formation of CaS take 
precedence of the decomposition of CaSO4, and CO concentration have no influence to the information 
of CaS, but low CO concentration could bring the decomposition of CaSO4 forward and reduce the 
conversion rate. Finally, the formation kinetics of CaS was established. The reaction is the 1/2 order at 
CO atmosphere. The pre-exponential factor is 5.69×1012 and the apparent activated energy of the 

reaction is 461.37kJ/mol.
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