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For mation Mechanism of HCN and NHs during Coal Pyrolysis
and Gasification from Fuel-N Using Model Compounds Pyridine

QIAO Jirrhong' , ZHAO Wei®
(1. China Institute of Atomic Energy, Beijing 102413, China;
2. Taiyuan University of Technology, Taiyuan 030024, China)

Abstract : Pyridine was used as a model compound to study on the formation mechanism of
HCN and N Hs from coal-N. Some experiments were carried out in a tubular quartz reactor
at the temperature of 600-1 300 , and gas chromatography-mass spectrometry (GC/ M S)
was used to measure the liquid productsfrom experiments. Some useful results and concl u-
sons were acquired asfollowing: 2 ,4-pentadlenenitrile could be detected in the samples of
pyridine experiments; and the 2-methoxy-pyridine can be detected in the sample of pyridine
gadfication. All of the results seemly reveal that HCN comesfrom the thermal cracking of
pyridine and N Hs is the product of the hydrolyzation of nitrile.

Key words: coal ; pyridine; HCN; NHs:; gas chromatography-mass spectrometry ( GC/
MS) : mechanism
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Fig.1 Diagram of experimental apparatus
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( Temperature indicating controller) ; 7 — (Pre- o2

(Quartz reactor) ; 9 —
(Bubbler)

heating oven) ; 8 —
(Heat oven) ;10 —



140

26

2,4 HCN
1 GC/ MS
Table 1 Analysisresults of pyridine pyrolysisliquid sasmple by GC/ MS
No. tr/ min Compound Smilarity/ %
1 3.459 pyridine 91
2 6.560 2.4 2 ,4pentadlenenitrile 96
3 7.137 2- 2-met hyl-pyridine 96
4 7.811 3 3-methyl-1H-pyrrole 93
5 8.126 ethyl benzene 90
6 8.143 2 2-ethynyl pyridine 83
7 8.274 3 3-methyl-pyridin, 93
8 8.530 benzonitrile 90
9 9.046 3 3-aminopyrazole 62
10 10.183 2 2-ethenyl-pyridine 93
11 10.537 naphthalene 94
12 10.617 azulene 95
13 11.892 2 2-pyridinecarbonitrile 96
14 14.072 isoquinoline 96
15 14.091 quinoline 94
16 14.471 bithenylene 93
17 15.509 acenaphthylene 93
18 16.130 2.3 2, 3-dipyridyl 90
19 23.173 4 4-phenyle-pyridine 90
2 GC/MS
Table 2 Identif ied components of pyridine gasif ication liquid sample by GC/ MS
No. tr/ min Compound Smilarity/ %
1 3.459 pyridine 91
2 5.363 2.4 2 4pentadlenenitrile 96
3 6.297 2- 2-methyl-pyridine 97
4 7.992 3 3-aminopyrazole 53
5 9.201 2 2-met hoxy-pyridine 97
6 11.381 N- 1-methyl-1H-pyrazole 81
7 12.284 benzonitrile 87
8 12.509 bithenylene 93
9 12.990 2 2-pyridinecarbonitrile 95
10 14.507 2 2-ethenyl-pyridine 90
11 16.644 4 4-pyridinecarbonitrile 95
12 18.430 indene 97
13 18.051 3 3-Pyridinecarbonitrile 93
14 19. 463 4 4- met hyl-benzonitrile 91
15 21.348 indole 95
16 21.483 15 1,5 naphthyridene 90
17 22.411 biphenylene 87
18 22.620 benzene 93
19 22.896 1-napht halenecarbonitrile 93
20 23.203 1- 1-i soqui noli necarbonitrile 87
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