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Study on Co pyrolysis of Coking coal, Plastic and Dust

Zhao Rongfang, Ye Shufeng, Xie Yusheng, Chen Yunfa(Institute of Process Engineering , Chinese Acade my
of Sciences , Beijing 100080, China)

Abstract : The co pyrolysis processes of different proportions of coking-coal , plastic, metallurgical dust ( MD) were inves-
tigated using thermal analyzer ( Setaram LabSstM) under a neutral atmosphere of N, at the sweep rate of 30 mL/ min,
the linear heating rate and the final pyrolysis te mperature were 5 'C/ min and 1000 C respectively in this study . The ex-
perimental results indicated that both the pyrolysis process of coking-coal and that of plastic were radical mechanism . In
other word, within the relatively lower te mperature range , a large amount of radicals were generated during their pyrol-
ysis processes and stabilized through the intra- radical rearrange ment reactions or inter- radical combination reactions . This
means that sulfur containing in coal and plastic tends to formed gaseous sulfides , such as H,S, COS, CS,, etc. When
coexisting with MD, these sulfides will react with metal oxides containing in MD to form metal sulfide with high stabil-
ity and the cleaner coke oven gas (COG) were obtained. Within higher te mperature interval of 500 'C ~1000 C, some
of the gaseous products after pyrolysis (e.g. H, , CO and C) reinforce the reduction atmosphere that the coking reaction
system needs and accelerate the reduction of metal oxides in MD and gasification of metal, which were conducive to the
effective re moval of sulfur in coke . Therefore , it is definitely feasible to adding waste plastic and MD into coking-coal to
remove the sulfur in COG and coke simultaneously .
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Table 1  Properties of the coking-coal, plastic and

dust used in the experiment/ %
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( Thermogravimetric Analysis, TGA) ( ) 10. 45
( ) 25.76
C 69. 63 40. 45
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Table 2 Experimental conditions used during the pyrolysis process
/C / C* min~! / mLe min~' / mesh
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Table 3  Characteristic parameters of pyrolysis of
—.: plastic , coking coal and dust
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Fig.1 DTG and DSC curves of plastic, cokingcoal
and metallurgical dust during pyrolysis process
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Fig.2  Theoretical and practical TG curves and DSC curves during co pyrolysis
of different proportional plastic and dust
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Table 4 Characteristic parameters of pyrolysis of different proportional plastic and dust/ %
20C~ 500 C 500 C~1000 C 20C~ 1000 C
1:0 89.86 3.02 92.88
201 62.39 48. 61 13.78 7.86 13.76 -5.90 70. 25 62.37
1:1 48.21 37.90 10.31 10.38 19.99 - 9.6l 58.59 57.89
1:2 34.32 24.56 9.76 12.84 25.35 -12.51 47.16 49.91
0:1 6.56 17.74 24.3
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Fig.3 DTG and DSC curves of co pyrolysis of
plastic , coking coal and dust
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