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Change in Surface Area of Anthracite on
Heat Treatment

Mages! and Malherbe®, among others, hove shown
that conl behoves as o molecular sieve natorial,
‘That the adsorption of nitrogen and argon at
77° K. s restricted because of activated diffision
into pores of molecular dimensions and gives data
only on the readily aecessible macropore ares of conl,
From heats of wetting and gas-adserption data ut
higher temperntures, the macropore aren is shown {o
vepresent an insignificant part of the tolal surface
arew of most eoals,

The presence of w lurge micropore aren in coal
affeels many of its propertics.  Une properly which
is thought te be markedly affected is the thermal
stability of anthracite on pyrolysis,  Rnw anthracite
when uswd as a metailurgical fuel is suseeptible lo
thermal shocl, usually resolting in the lowering of
its physieal strength and subseguent size degradation.
This phenomenon is thought to be primarily caused
by the lurge inereaso in gas pressure in the mieropares
produced by the difficulty of releasing volatile matter
from these pores upon heat tresiment. 16 is with this
thought in mind that o comprehensive programme
has been initinted to study the nature of the miero-
pore surfuce aren in anthracites, its change with heat
treatment, ond its relation to decrepitalion.  An
initial resull of interest is being reporied ub this time,

The anthracite studied has the following proximato
anulysis on the as-received basis : water, 3-4 per cont ;
volatile matier, 20 por cent; ash, 7-1 per cent ;
{ixed curbon, 866 per eent ; and sulphur, 0-54 per cent.
Adsorption studics” were performed on  minus-60
mesh samples (Tyler series} of raw and ealeined
anthracite. Caleination was conducted in a redueing
atmosphere with saomples heated to 1,200° (' in two
lours and maintained at ithis temperature for twao
additional hours.  Burface arens of tho anthrucite
were determined  from nitrogen  adsorption  at
77-2° K. and earbon dioxide adsorption ab 1%4-6° K.
uging the procedure and Brunauer-Ennmoett—Feller
equation discussed by Bmmett®. nal adsorpion
pressures wero read after 30 min. oven though
equilibrium was not completely attained.

Table 1 presents the surfacs aren dotn. The
nitrogen value can be considered cssentinlly the
macropore area, whereas the earbon dioxide wvalue
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ean be vonsidered essentinlly the total area. The
nitrogen value would be expected o consist ol some
micropore aren, and the carbon dioxide value would
be expested to be somewhat less than the total ures
sinee equilibrivim was not resched.  Naturally, any
arbitrary adsorption time of reasonable dwration has
the above limitutions, and this fact must be kept in
mitnd when interpreting the datu, It should ulso be
puinted out that good agreement of swrface areas
from nitrogen and carbon dioxide adsorption on
carbons known Lo have nn insignificant mivroporosity
has been obtabeed®,

Table 3. SURFACE AREA oF RAW AND CALUINED ANTIHILAGITE

Trentizent N, oarea, nuigm, CCh area, w3 jEm.
Haw 1i-2 156
Calelned 0-78 B

It is seen el for the raw snshiraeite the micropore
aren represents at least 88 per cent ol the totel ares,
wherens for the caleined materinl only sommewhat
more thane 72 per cent need be in mderopores. OF
greater significuncs is the marked decrease in Mhe
magnitude of micropore areiw upon caleinabion. At
least 48 per cent of the micropore nren has been
destroyed or Dlocked from acecss to the exterior
surface on ealeination ut 1,200° (L

(aleination of the anthrocite prodeced  appeoxi-
malely o 15 per econt volume-shrinkage,  In the light
of the aren results, 16 appears that this shrinkuge
purallels the removal of the majority of micropore
aren {frome she anthreacite,  Indeed, authraeito whiclh
hats Been caleined ab o very low heating rale® shows
good thermal stability  when afterwards  plunged
apidly fnto a bol wone, which is Lo be expected if the
microporosity and oceluded guses Tve been rémnoved,
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