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Development of Continuous Monitoring System for Gas Generation Behavior during Coking Reaction

Masayuki NisHIFUII, Yuji Funoka and Koji SAITO

Synopsis

: For characterizing coking reaction, it can be important information to realize gas generation behavior on pyrolysis of coal. In this study, a

new monitoring system for gas generation behavior during coking reaction has been established. This system consists of main three parts,

carrier gas supplier part, reaction part with a tube in an electric furnace and detector part of Fourier-transform infrared spectroscopic analyzer

(FT-IR) and of a sensor for hydrogen. Coal sample in nitrogen flow was heated with an electric furnace, and generated gas was lead to FT-IR

and a gas sensor with nitrogen gas carrier. This method has a good time-resolved of second order, so that a short time reaction of coal pyroly-

sis can be monitored continuously. Using this system, different gas profiles on coking reaction of two coals with opposite characters could be

obtained. This system is great effective in detailed characterization of coal pyrolysis, because it is able to monitor continuously the reaction

with in-situ to high temperature (more than 600°C) it cannot be examined by any other methods.
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Table 1. Chemical composition of coal samples (w/w%).

Coal C H N 0] S Ash
Goonyella 794 4.60 1.76 423 0.84 9.45  (Si4.62. Al 2.68. Ca 0.23)
Witbank  73.4 4.44 1.81 10.25  0.85 855  (Si2.44.A1252. Ca2.04)
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Fig. 1. Schematic diagram of experimental system.
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Fig. 2. Schematic diagram of improved IR cell.
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Fig. 3. Plug flow profiles of standard gases.
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Fig. 5. Plug flow profile of gas generated from Gooneyella coal.
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Fig. 6. Plug flow profile of gas generated from Witbank coal.
03 [ 03 r
E E M o
£ v\ £ JMW“
w02 f H W 02 f M "
® 0. Lk i g f (i
(\.“1_‘ f ! i i 1,
«g w\ [ I %}"f
N\ k* LR 1 N\ i
1k | A o1 f f e,
E 0.1 J’M Py J\q‘ | | 8 / J Ty
o ¢ W | }\\ } | o W b
.zm"u”ﬁ \ W r T u
o I T i ‘, o | mewﬂw\.m
0.15} 0.15} CHg
> =)
< <
2 oof 2 0.10
2] %]
5 5
= E
% 005 v 005
Q Mol
< <
o - o L

300 400 500
Temperature / °C

Fig. 7. Comparison of profile between gas monitoring and
TGA (Go).
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Fig. 9. Shinn’s model (partial).
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