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On the Hydrogen and Carbon Contained in the Volatile Matter

of Metallurgical coke

Synopsis :

Tongshik CHANG and Mitsuru TATE

A fundamental study on the dependency of hydrogen and carbon contents in the volatile matter

of coke on temperature and particle size has been carried out.

The results obtained are as follows :

1) Small size coke (or coke breeze) contains more hydrogen in volatile matter than large size

coke.

2) The degree of volatilization of hydrogen depends on both of teniperature and particle size, but

the effect of the former is more remarkable.

3) Main elemental components in the volatile matter are hydrogen and carbon, and the C/H ratio
varies from 2:0 in case of small size coke to 2'6 in case of large size coke.

4) Experimental formula expressing the dependency of the hydrogen volatilization on temperature

and particle size are obtained.
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Fig. 1. Schematic diagram of experimental apparatus.
Table 1. Experimental conditions.
Condition (A) (B) (@)
4°3~10'0mm 4:3~10-0mm 6°73~9°52mm
Coke size 20-0~250mm 20°0~25'0mm 9-52~12-70 mm
46%¥ mm 46* mm 12:70~15'0 mm
Sample weight 2g 6g 30 g (coke bed)
Temperature 800°C Room temp.~600°C 700, 900, 1100°C
Carrier gas O, Super dry N, Super dry N,
Gas flow rate 50~100 m{/ min 11/ min 11/ min

* Harmonic mean diameter of large size coke.
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Table 2. Chemical analysis of tested coke.

22 nd operation | 23 rd operation
Fixed carbon 87-909% 86682,
Volatile matter 2-009%, 2172,
Total sulpher 0-439% _
Ash 10-10%, 11-15¢9,
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Fig. 2. Volatilized hydrogen content from coke
of 50 g at 900°C
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Fig. 3. Relation between particle size and hydrogen
content.
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Fig. 5. Relation between hydrogen resulting from
vaporized adsorption water and temperature
on several particle sizes.
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Fig. 6 . Dependency of volatilized hydrogen on temperature and particle size.
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