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Effect of Fe Addition on Coke Gasification

Yoshiaki KASHIWAYA, Shouichi NAKAYA and Kuniyoshi ISHII

Synopsis :

Gasification of metallurgical coke to which Fe had been added was studied at 1000, 1200, 1400°C with
Ar-CO-CO, mixtures.

The rate of gasification was accelerated by Fe addition. As the results of X-ray diffraction, carbon in
coke was roughly classified into two groups, crystal and non-crystal carbon. However, there was no effect
of Fe addition on carbon crystal size. Kinetic analysis was carried out on the basis of modified Langmuir-
Hinshelwood type rate equation ( K= k; S+ P(;()2/<1 + kyPco + ksPco,), St: ratio of total adsorption site
to carbon atom), which has been adopted for conventional metallurgical coke. From the rate constants
obtained for Fe doped coke, it was found that the high reaction rate was caused by decreasing of k, and

k3, which were inhibition term of reaction by CO and CO,, respectively.
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reaction mechanism.
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Fig. 1. Schematic diagram of reaction apparatus

for Fe addition to coke.

Table 1. Results of ICP analysis of Fe in coke
(mass% ).
Before After heat After
experiment treatment gasification
Undoped 0.42 0.40 0.31
4%Fe doped 1.60 0.80 0.75
l s%ledoped 2.28 1.57 1.62
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Fig. 3. Relationship between La and temperature.
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Fig. 5. Comparison of TCS for Fe doped and
untreated coke. The arrows in the figure mean
the change with Fe addition.
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Fig. 6. Comparison of TCS for Fe doped graphite
with untreated graphite (1000°C). The arrow in
the figure means the change with Fe addition.
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