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Oxidative Pyrolysis of Lignite for Production of Syngas with High H/C Ratio
and Rich in CH,: Fundamentals and Application

An Ping!’ Han Zhennan'’ Liu Xuejing' Zeng Xi Wu Rongcheng? Xu Guangwen'"
1. Key Laboratory on Resources Chemicals and Materials of Ministry of Education ,
Shenyang University of Chemical Technology, Shenyang 110142
2. State Key Laboratory of Multi-Phase Complex Systems s Institute of Process Engineering »
Chinese Academy o f Sciences, Beijing 100049

Abstract For the utilization of low-quality lignite with high contents of water and ash, the so-called
oxidative pyrolysis technology was proposed to synergize gasification and pyrolysis in the production of
syngas having high H/C ratios and rich in CH,. By coupling high-temperature char gasification and lignite
pyrolysis, the formed oxidative pyrolysis process in an integrated fluidized bed facilitated the formation of
CH, especially under pressurized operation and by adding Ca(OH),-base catalyst through mixing it into fed
coal. The high-quality product gas with 10 vol% CH, and a H,/CO volume ratio it about 3. 0 was obtained
in a pilot plant test. The work also clarified the mechanisms of thermal and catalytic cracking/reforming of
tars over char particles to optimize the process design and operation, aiming at deep elimination of tars
during gasification. This leads to the so-called two-stage fluidized bed gasification (TSFBG) technology
innovated by coupling oxidative pyrolysis of fuel and char gasification as well as tar cracking/reforming to
reach the possible minimized tar release in gasification. Based on pilot test for lignite in a 100 kg/h
laboratory facility, the TSFBG technology has been successfully developed at commercial scale and further
industrially deployed to convert high-water biomass wastes and lignite into product gas with tar contents

below 100 mg/Nm?.

Keywords lignite; oxidative pyrolysis; integrated fluidized bed; dual fluidized bed; biomass; syngas;
SNG; coal chemical industry
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