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生物质热解过程中F和Cl的迁徙行为研究

杜胜磊，陈汉平，杨海平，胥广富，王贤华，张世红

煤燃烧国家重点实验室(华中科技大学)

摘要： 采用固定床生物质热解反应系统和高温水解–离子色谱联用对麦秆、稻壳、木屑原样及不同温度下的热解

焦与液体生物油中F和Cl离子的量及其迁徙行为进行深入地分析研究。生物质样品中F含量较低(约30 mg/kg)，而

Cl含量较高(约2 000 mg/kg)。研究发现在生物质热解过程中F和Cl的迁徙特性有一定的相似性，在低温下(200 
℃)生物质样品中部分F和Cl随生物质的干燥脱水而挥发析出。热解温度的升高有利于固体样品中F和Cl的析出，其

析出可分为低温段(200~600 ℃)和高温段(>600 ℃)。低温段F和Cl的析出较快，主要以HF、SiF4和HCl的形式析

出，而高温段主要是F和Cl的碱金属盐直接熔融挥发，析出速度相对较慢，而不同生物质样品的F、Cl析出特性也会

因其物化特性的不同而不同。该研究对生物质热转化利用技术的发展有着积极的作用。
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Transformation Behavior of F and Cl During Biomass Pyrolysis

DU Sheng-lei, CHEN Han-ping, YANG Hai-ping, XU Guang-fu, WANG Xian-hua, ZHANG Shi-
hong 

State Key Laboratory of Coal Combustion (Huazhong University of Science and Technology) 

Abstract: The releasing characteristics of F and Cl of biomass chars and liquid oil was analyzed using 
pyrohydrolyticion chromatography coupled with fixed bed biomass pyrolysis system with maize straw, 
rice husk and sawdust as samples. There exists low F content (30 mg/kg), while quite high Cl content, as 
about 2 000 mg/kg in biomass original samples. F and Cl showed similar releasing property during 
biomass pyrolysis. At lower temperature (200 ℃), the water soluble F and Cl matters evolved out with 

water releasing during biomass drying process. High temperature is favorable for the releasing of F and 
Cl matters. The releasing can be divided into two ranges, lower temperature range (200~600 ℃) and 
higher temperature range (>600 ℃). Firstly, they were released out to gas phase quickly as HF, SiF4 

and HCl in low temperature range, and the alkali matters of F and Cl vaporized and transformed to gas 
phase directly at higher temperature, while the velocity is quite low. Simultaneously, the releasing 
behavior of F and Cl was varied slightly with biomass sample different. It supplied a great insight for the 
understanding of F and Cl problem during biomass utilization, and it is positive for the development of 
biomass thermal conversion technology.
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