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Contribution to the Coking Problem of Bituminous Coal,

(Laboratory Coking Apparatus and Its Coke)
Masao Kuao

The subject in this investigation is to obtain the small la oratory eoking apparatus
by which the hardness of coke produced corresponds with that of coke manufactured
in fhe practical coke oven

The experiment Legan with the retort, which 100 grams of conl was charged in and
heated electrically. The conl charge was <‘0mprcsse(1 ‘by the piston type lid londed
during coking period, and evolving gas was expelled upwnrd through the small holes
drilled in the lid. The eoke produced from the coal offering high fluidity during the
plastic state by this apparatus, was highly swollen and spongy as observed through the
crucible test. This faet would Dbe atéributable to the thickness of the coal charged
having beeun thinmer than that of one plastic layer of that coal and the divection of
eas flow having been toward the cold wide of the layer of the coal charged.

Therefore, the hardness of the coke, which was determined by the small drum of
which the Iength was 150 mam. and the diameter was 250 man., did not correspond with
that 'of practical coke; that of the coke produced from the high volatile and Tow fluidity
coal was highest among those of the cokes from the coals tested.

Then, the charging mass of coal having been enlarged to two times of the first
one, the properties of coke were almost same as in the first experiment.

In next experiment, thus, the new apparatus was used which one kilo of coal was
charged in and evelving gas was expelled from the bottom being the heating surface,
the same ns in the practical oven

The high volatile and high fluidity conl developed no more expanding pressure in
this apparatus. Though the hardness of coke produce from the dry coal did not covre-
spond with the one of practieal coke, that of coke from the wet coal of which moisture
5

content was more than 5 percent perfectly corvesponded with that of practical one,
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Furthemore, some observations referring to the phenomena cecured in these expe-
riments are executed as follows;

1. The expansion of caking coal. The degree of expansion of caking coul is related
to the thickuness of charged coal, owing to that of charged c¢oal +eing the sum of
expansion of plastick layer and contraction of coke layer. Another factor referred to
that is the divection of gas flow.

The expansion pressure of the charged coal which is of high volatile matter md high
fluidity, in case of the gas flowing toward the cold side, would be higher than that in
eage of the contrary gas flow. For gas permeability of the cold side would be expected
cousiderably lower than that of the hot side, owing to the formation of resistant
Inyer for gas flow through dispersing of tlre adjacent lower temperature conl occured
by the fluid substance of plastic state.

The low volatile and good coking eval, in any case, shows the expansion pressure,
This fact secms responsible for the gas permeability of coke layer being lower than
that of high volatile and high fluidity coal, according to ne fingery fissure in the
coke.

2. Factors influencing upon the hardness of coke. 'The influences of the size of conl
particle, the loaud on the conl charge, nud the moisture content of coanl uypon the
hardness of coke were observed. The diminishing of coal size, ast well ag the inereasing

¢ the load on the charged conl during coking period, iuercases the hardness of coke
producod from the low fluiditv coking coal. but the decrease of bulk density of the
coal charge by means of increasing of moisture coutent considerably lowers that of the
coke. TFurthermore, a relation hetween the fluidity during plastic state of the cond tested

and the hardness of cokes from these conls is deseribed.
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