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Experimental study on co-pyrolysis
characteristic of straw and coal blends in a fixed bed reactor

WANG Li, CHEN Xue-li, ZHAO Ying-jie, LI Shuai-dan, WANG Fu-chen
(Key Laboratory of Coal Gasification and Energy Chemical Engineering of
Ministry of Education, East China University of Science & Technology, Shanghai 200237, China)

Abstract; Straw was mixed with 2 different coals including Neimeng lignite and Shenfu bituminous coal in
different proportions of 0:100, 20:80, 40:60, 60 :40, 80:20, and 100 :0. The co-pyrolysis experiments of the
blends were conducted in a fixed bed reactor. The co-pyrolysis characteristic of straw and coal blends and
synergetic effects during co-pyrolysis were studied. The results show that the yield of co-pyrolysis of straw and
coal blend based on volatile matters were higher than those of the sum of straw and coal individually.
Meanwhile, considerable deviations from the average weighted value of gas yield were detected, especially for
straw and Shenfu bituminous coal blend. The more straw was added into blend, the more gas yield produced
during co-pyrolysis. However, straw addition did not play significant role in the char yield and organic functional

groups characterization.
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Table 1

Proximate and ultimate analysis of samples

Proximate analysis w,,/%

Ultimate analysis w,,/ %

Sample = A v FC C H 0 N s
DC 8.8 10.46 74.45 6.26  39.34 538 35.03 0.67  0.29
NM 12,93 29.77 25.38 31.92  43.55 3.54 8.8 0.70  0.65
SE 10.82 7.76 30.67 50.75  68.14 4.45 7.5  0.77  0.55
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Figure 1 Schematic diagram of the fixed bed reactor

1: N,; 2: mass flow meter; 3. flowrator;
4. fixedbed reactor; 5. thermocouple; 6. water cooler;
7. glass wool filter; 8. water filter; 9. dryer;
10 wet test meter; 11 gas chromatograph
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Figure 2  Distribution of co-pyrolysis reaction production straw and coal co-pyrolysis in different proportion
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Figure 3 Percentage of each component in gas of straw and coal pyrolysis in different time
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Figure 4 Gas yield of straw and coal co-pyrolysis in different proportion
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Figure 6 Percentage of each component in gas of straw and coal co-pyrolysis in different proportion
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