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Pyrolysis experiment and product analysis of Shendong coal in 40 kg

experimental oven
PENG Dejun, DI Chuangeng,ZHANG Fei
(CHN Energy Shendong Coal Group Co. ,Ltd. ,Shenmu 719315, China)

Abstract ; Shendong coal is a typical Jurassic non stick coal ,which has the advantages of low ash,low sulfur,low phosphorus, low potassium
and sodium content, high tar yield, high volatile yield, medium grindability index and thermal stability. It is more suitable for medium and
low temperature pyrolysis processing. In order to study the pyrolysis characteristics of Shendong coal comprehensively, thermogravimetric
analyzer and 40 kg pyrolysis unit were used to study the formation and properties of tar,pyrolysis gas and char of Shendong coal. The re-
sults show that excellent coal qualities with high tar yield are found of Shendong coal , which makes it suitable for upgrading in medium—-low
temperature pyrolysis. With the increasing of pyrolysis temperature,the yield of pyrolysis gas increases significantly while the yield of char
decreases gradually. The content of volatile matter in char decreases rapidly,while the content of carbon increases gradually. The mechani-
cal strength of char degrades gradually. The reactivity and grindability of char decrease while the specific resistance decreases rapidly. The
specific surface and the phenol adsorption capacity of char are relatively low. Excellent properties are found of pyrolysis tar, which makes it
suitable for hydrogenation to prepare clean fuel.
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Table 1 Properties of the coal sample

Tk 54/ % TCE I/ % W FR AT B
M, A, Viur FC, C, H, N, S, 0, S,.a/ % HA HGI
11.94 5.38 35.83 60.72 75.94 434 0.97 0.39 12.98 0.39 64

IR 153/ %o
Sio, Al 0, Fe,0, Ca0 MgO TiO, K,0 Na, 0 P,0; MnO S0,
27.84 9.19 27.06 18.14 1.21 0.55 0.75 0.50 0.40 0.66 9.10
PRETE % SR M IR B/ °C 6 4 IR 18

TS,6 TS; ¢ TS 5 Ty Ty Ty Ty R REPRE/ g EINER/ % BIKTER %
79.3 18.7 2 1 060 1100 1 100 1120 A 65.9 8.5 15.7
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Fig.1 Weight loss curves of Shendong coal
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Table 3 Yield of pyrolysis product ( dry basis)

PRIEE/C EE/%  Eil/e W% K% BKE/%
600 79.39 6.01 9.89 4.27 0.44
700 78.90 6.08 10.16 4.46 0.40
750 73.46 6.21 15.26 4.56 0.51
800 71.76 6.36 16.54 4.75 0.59
900 71.59 6.52 16.68 4.85 0.36
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Table 4 Properties of char in pyrolysis experiment

AR/ TS/ %

TLR T/ %

< M A d Vrluf FC:I

P,

¢

Sia Cq Hy

600 6.09 22.22 72.67

700 6.82 12.73 81.02

750 7.32 86.18

800 7.50 87.23

900 7.72 89.07

0.010
0.011
0.011
0.012

0.012

0.32 81.33 1.02

0.34 85.65 1.00

0.34 86.73 0.87

0.34 87.56 0.73

0.34 89.94 0.56
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Fig.2 Relationship between pyrolysis temperature
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Table 5 Relationship between pyrolysis temperature

and specific resistance of char

PR/ C ( lﬁ(iiﬁ :/1 |
600 1.08x107
700 5.15x10*
750 2.27x103
800 100
900 5.82
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Table 6 Basic properties of pyrolysis tar

R V524 KAy, BT AR BHEE(60 C)/
¥ % % % (1073 Pa - s)
1.086 6 0.36 23.43 4.10 10

x7 HBRERNEBRESNW
Table 7 Analysis of distillation range of pyrolysis tar

IBP~ 170~ 210~ 230~ 300~
TR >360 C
170°C 210 °C 230 °C 300 °C 360 C

HH/%  6.42 12.23 9.25 5.46 13.46 53.18

RS <360 CIBOHIRAERDH

Table 8 Group composition analysis of distillation
fraction (<360 °C)
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