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Table 1

100039

900 C ~950 C

4

1 M,, M,, CRI CSR 2

4

1

1#
2 1#

Proximate and ultimate analysis of cokes

Sample

Proximate analysis

wy /%

Ultimate analysis
wy /%

A

C H (0] N S

Cokel#
Coke2#
Coke3#
Coked #

12.50 1.58
12.69 1.42
12. 11 1.01
12.46 1.06

81.73 0.71 3.37 0.98 0.71
84.46 0.62 0.47 1.05 0.71
82.44 0.69 3.15 0.91 0.70
85.04 0.60 0.11 1.08 0.71

2 M,, M,, CRI CSR
Table 2 M,, M,, CRI CSR analysis of coke

Sample

a
M40

M,," CRI CSR!

Cokel#
Coke2#
Coek3#
Coked#

67.0
71.0
69.6
67.6

14.2 30.94 47.44
9.80 26.11 59.44
8.80 28.53 55.09
12.0 28.23 55.09

a coke crushing strength b coke scuff resistance ¢

coke reactivity index d coke strength after reaction with CO,
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Figure 1 TG and DTG curves of four cokes heated in Ar
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1500 °C
4

A H® =75.6 kJ/mol
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Figure 5 Effect of temperature on weight increase
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Study on the thermal performance of metallurgical coke under
methane by TG-MS

BAI Zong-qing' > CHEN Hao-kan' LI Wen' LI Bao-qing'
1. State Key Laboratory of Coal Conversion Institute of Coal Chemistry Chinese Academy of Sciences Taiyuan 030001 China
2. Graduate School of the Chinese Academy of Sciences Beijing 100039 China

Abstract Using methane as the carbon source to lower the coke reactivity and enhance its strength is a promis-
ing method. However there is little literature on the thermal performance of metallurgical coke under methane.
In this work thermal performances of metallurgical coke and the gas evolution under methane were studied by
TG-MS to well understand the interaction between methane and metallurgical coke. Effects of experimental con-
ditions including temperature holding time partial pressure and flow rate of methane and the quality of cokes
on the weight gain of cokes were investigated. The gas evolution including CO, H,O and H, during the process
was examined by MS. The results show that only weight loss is found when the metallurgical coke is heated un-
der inert gas while the weight gain begains at 860 C when it is heated under methane. It is found that no weight
gain and methane decomposition reaction occur in the absence of metallurgical coke in the reactor. It indicates
that the metallurgical coke has some catalytic effects on the decomposition of methane. The results of MS analy-
sis show that the weight loss at the initial stage is mainly caused by the evolution of CO, and H,O while the
weight gain of coke above 800 C is due to the carbon formation on the coke by the CH, decomposition to release
H,. At the constant temperature the rate of H, evolution does not change greatly in the holding time. The exper-
imental conditions and the quality of the coke also have great effects on the methane decomposition. The weight
of cokes increases with increasing temperature holding time and partial pressure of methane. Flow rates of meth-
ane in the experiment have little effect on the weight gain of cokes. The poorer the quality of metallurgical coke
is the higher the increase of the coke weight will be which shows that the thermal processing in methane could
improve the quality of metallurgical coke.

Key words metallurgical coke methane TG-MS
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