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FIGURE 2. 

RATE OF ADSORPTION OF WATER 

VAPOUR BY COAL AT 25
°
c AND 2.1 cm,Hg.
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8. 

TABLE 4. 

Diffu�ion Coefficient of Wate� Vapour at 21.mJIJ. •. H.g. 
and Diffe;ren.t TemPerf-ttures for Three Coal Samples. 

niffusion Coefficient Average Act. Energy 
Sample 

X 10 13cm2/sec. Kilo .cal/mo 1.

25
° 38°

60
°

B 4.8 5.8 6.4 2.8 

C 6.4 7.6 8. 2 2.4 

A 5.2 6.4 7.4 2.1 

By plotting log D against i straight lines are obtained 

the slopes of which correspond to the activation energies given in 

Table 4. 

Since molecular streaming is only dependent on ft,and 

the results clearly indicate an exponential dependence on the 

temperature
4
it must beconcludod that a considerable proportion 

of the total diffusion must be by surface flow which is an activa

ted process. 

The quantity of oxygen adsorbed at any time,as well 

as the amount adsorbed at equilibri.um�were found to change with 

temperature in such a way that the�- vs. vt curves at 30° and 

60° for each of the coals studied,coincided closely. However, 

since there are indications that a definite chemical reaction 

takes place between oxygen and coal at about 6o0c, no further analysis 

of the results can be made. 

The Effect of Porosity. 

The coals used for the adsorption rate measurements 

(A, Band C) provided a fair range of porosities. According to 

the results in Table 2, the diffusion coefficients of oxygen and 

water vapour did not change appreciably at the experimental con

ditions under which the measurements were made. 
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12. 

The procedure finally adopted for preparing test pieces 

was to select typical lumps of coal (plus 41 1) from the run-of-mine 

coal produced at selected collieries. The lumps were cut along 

the bedding plane by means of a high speed masonry · saw to pro-

duce a plane surface. Cores of about 2.6 cm. diameter were then 

produced from the prepared lumps by drilling holes vertically to 

the bedding plane with a small diamond core drill. 

Discs, 2 - 3 mm. thick, were cut from the cores with a 

hack saw and these were then ground to the final thickness*) and 

diameter (2.6 cm.) on a plate of glass using carborundum grinding 

powder. 

Preliminary experiments proved that the rate of passage 

of gas through discs of 2 mm. thickness was so low that it was 

impracticable to use them. 

On the other hand discs of about 1/2 mm. thickness had 

insufficient mechanical strength to withstand the pressure differ

ence that had to be used to ensure flow, and invariably ruptured. 

This lack of mechanical strength also placed an upper limit on 

the diameter of the discs. 

Practically all the work,therefore,w�s doDe on discs of

about 1 mm. thickness and a diameter of 26 mm. 

All the coals tended to swell to some extent when ad-

sorbing gas or vapour and to contract during outgassing. With 

c.oals having air dried moisture contents of the order of 7% and 

higher,the contraction was so marked that cracks invariably 

developed in the discs. 

The flow rate measurements had, therefore, to be confined 

to coals having air dried moisture contents below 6% i.e. on sam

ples B, C and D of Table 1. 

Prepared in the Institute's coal petrology section. 




































