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The expansion of different charcoal rods due to the adsorption of methanol has bdeer
determined together with the coefficient of linear thermal expansion of the evacuated rode,
and Young's modulus of elasticity of the methanol-free and methanol-imbibed charcoals, and the
results are found to confirm the theory of adsorption expansion proposed by Bangham et al.

Blocks from five kinds of wood were cut in longitudinal or transverse sections and
charred at temperatures between S00° and 1100°C. The adsorption extension, coefficient of
thermal expansion, and elasticity constant of the carbons are found to be anisotroric,
esvecially when carbonization is at the lower temperatures,

The expansion increases with the quantity of alcohol adsorbed and in no case a contrac-
tien 1s Yound to precede the expansion at low surface coverages. Plcts of percentage
exprsaion {x) versus reciprocal of the amount adsorbed (s) resemble very closely the F.A
diaeramg of condensed films on licuid substrates, in agreement with the assumption of Panghan
#* al. that the expansion on sorption
meauras the two-dimensional surface
pre~sure of the adsorbate. Typical
rec..ita are shown in Tig. 1. The extra-~ P T 0T T
priatinn of the linear portion of the x vs. 20— —
t/s ¢:rves to zero expansion enables us to
cdaicuiate the specific surface area of the
carbens, on the assumption that the limit-
ing area occupied by a methanol molecule
is the same as that obtained with normel
aliphatic alcohols on the surface of water,
namely 21 sqe. §. Specific surface areas
obtained from these limiting values are in
excellent agreement with the values com-
puted from the application of the Pickett-
Anderson=Dellyes equation to the adsorption
data using 18 sq. X as cross-sectional area
of the methanol molecule. These values
agree also with the specific surface areas
calculated from low-temperature nitrogen
adsorption. Furthermore, charcoal rods
cut in longitudinal or transverse sections [V
are found to give the same limiting values
of 1/s, and, consequently, the.same specific
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surface area, although they may differ in 1S (oM /oMy
their adsorption expansion. This is :

. 11lustrated in Fig. 1, in which the saturation
expansion of Charcoal I (Casuarina Pig. 1

equisetifolia carbonized at 500°C) along the
grains is almost half the expansion at right
angles, -

Percentage expansion (x) vs. reciprocal
amount adsorbed (1/s)

IA, Longitudinal; IAKk, transverse sections
VA, VB and VC are carbdboniged
at 500, 650 and 800°C
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Young's modulii of elasticity were determined experimentally on compression of methano.-.
free and methanol-imbibed charcoals by measuring the contraction resulting from 2rplying
loads on the movable jaw of the same extensometer uvesed for the adsorption expansior meazuare.
~ent3s. The two sets of values are very close, and are of the same order of magnitude a= the
modulii calculated from adsorption expansion data by Rangham and Maggs' relation
E, = 100237 /X , where E, is Young's modulus, /9 the true density of the material, =,
the specific surface area, and Jg. , the constant of vrovertinnality defined bty x = X F.

It is found that the adsorntion expansion and the coefficient of thermal exmarcicr
decrease with rise of temperature of carbonization, whereas Young's modulus increases. The
svecific surface area, on the other hand, increases with rise of temperature to a maximum
for carbons prepared at f00°C, and then decreases rapidly. Typical results are represented
in.Fig. ¢, which showe the dependence of adsorrtion expansion, coefficient of thermal
exransion, elastic constant, and svecific surface area, on the temperature of carbonization
o7 Charcoal ¥ (Noseypium barabadense stalkei.
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Fig. 2 y
Lependence of the properties of Charcoal V on tempersture
.0of carbonization
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x,, 'onniayer expancion (ver cent) A&

X, . Saturation expansion (per cent). & _11
EA’ Young's modulus calculated from adsorption expansion x10 |, ¢
£ {air), Young's modulus of methanol-free charcoal x10-11 17 ™
E,ialc), Young's modulus of methanol-imbibed charcoad x107°7 @

}::, Specific surface area (sq.m./é.), o)



