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Introductlon

The adsorptlve characterlstlcs of actlvated.
carbons change ¡rlth continued actlvatlon. In a
general way these changes have been assoclated wlth
changes 1n pore structure and surface area. In
thls paper a closer lnvestigatlon ls ¡nade of the
actual changes taklng place ln the pore structure
and its effect on adsorptlve cha¡acterlstlcs.

Exl¡erlnental Procedure

Three actlvatlon serles ¡¡ere studled r¡hereln the
base or startlng ¡naterlals wele coconut, bLtumlnous
coal and Ilgnlte. The ¡rater lsother¡n rnetfrod (I,2)
r¡as used to deternlne the pore stnrctures; the
adsorptlon branch of the lsother¡n was used to ca,l-
culate the pore cavlty dla¡neter dlstrlbutlon and
the clesorptlon b:canch to determlne the pore con-
strlctlon dlameter illstrlbutlon. Thts ¡nethod
covered the d.lameter range fro¡n -?i to ^2,000i.
Total pore volunes, co:=esponding to 100,000A pore
dlaneter, r¡ere determlnect by neasurlng the carbon
volu¡ne by hellurn and nercury dlsplace¡nents (t_). 

"Pore size d.istrlbutlons between 2,OOOA and 100,0001,
nornally measured. by nercury penetronetry, rrer€
estl¡n¿ted 1n thls study slnce they dld not enter
lnto the calculatlon ln a slgnlflcant ¡nanner. pore
structure deter¡nlnatlons wer€ further supported by
vapor ancl aqueous phase lodlne adsorption aata (2).
Effect of pore st:r¡cture. on acetone, carbon tet:ca-
chloz.l-cle and benzene vapor adsorption nas done
accordlng to procedures descrlbed in reference l.

n-p"rlgg"tr]_¡g!g}g

Flgures I, 2 and, J show famllies of complete pore
slze dlstrlbution curves for each of the base
naterlals. The base ¡naterlal has a very predornln-
atlng effect on the relative mlcro- and ¡nacropore
volu¡nes. In coconut carbons 64% of the total pore
volu¡ne ls nlcropore, whl1e the percentage dropi to
about J0 for the coal base and about 20 for the
llgnlte .base. Com¡non to all, continued activation
increases the total pore volune and lncreases the
nlcropore dlaneters, r¡lth the cavity diameters
lncreaslng at a faster :ate than the constrictlon
dlaneters. Table I presents calculated areas based
on the constrlctlon and cavity d.laneters; calcula-
tlons were nad.e by the nethocl descrlbecl 1n refer-
ence 2. The last colu¡nn shows a decrease ln cavlty
area/constrlction area ratlos for each group of
carbons as actlvation is contlnued. Thls decrease
ln :atlos further supports the above observatlon
that the cavlty dla¡neters enlarge at a faster rate
than the constrlction dla¡neters.

Iodlne vapors ad.sorb 1n nlcropores, pores(30i,
clla., by pore fllIlng acconpanled by rnonolayer
coverage of the .rnacropores cluring or after the pore
fi11lng process. Flgure 4 presents conelations of
the theoretlcal adsorbecl wei_ghts as a functlon of
experlmentally observed weights. The good agreenent
between the calculatecl polnts and the so1id 1ine,
which rep:resents a perfect co:relation, supports the
nlcropore volu¡ne ¡neasure¡nents as derlved fro¡n rater
atlsorptlon clata.

Iotllne in aqueous phase ls adsorbed by nonolayer

Table I. Surface a¡eas fron po¡a constrlctlon-
ancl cavlty-dla¡¡eter cllst¡Lh¡tlon curyea

Surface q4ea, nz/g Area ratlo,
Ca¡bon Constifcüions---6LTG Cavlty/Const.
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sur:face covel:age, hence, lt 1s a ¡neans for deter_
nlnlng the portlon of surface a¡ea assoclated rlth
pore constrlctlons and cavltles. Flgure J shors
colrelatLons of tt¡eoretlcal a,mount aclsorbed as
calculated, fro¡n the constrlctlon and cavlty dla¡r_
eter curves nhen plotted as functlon of actual
a¡nount adsorbed. The polnts calculated fro¡n the
cavlty-cllarneter cllstrlbution curves are close to
the sollcl l1ne, representlng perfect correlatlon.
Polnts calculated fro¡n the constrlctlon-dia¡neter
dlstrlbutlon curves ilevlate fro¡n the so1ld 1lne
w1ür l-ncreaslng cllvergence for carbons of lncreased
actlvity. These test results shor¡ that as actlr¡a_
tlon continues, the surface associated wlth cavl_
tles becomes the rnajor part of the total surface
area. Refe:rlng to Table I, the surface areas
calculated for the cavltles a¡e then closer to the
true surface area than those calculated for the
constrlctlons.

The effect of pore stmcture on the ca¡bonrs
ablllty to adsorb carbon tetrachlorld.e, benzene and
acetone ls st¡orn ln Figure 6. Tro sets of test
results are shown, one at 1or relative va,por pr€s-
sures and one at high relative vapor pr€ssures, as
gj.ven belo¡¡: 
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In pores of the d.ia¡reter belng consldered, adsorp-
tion proceetls by pore f1111ng, hence, at the glven
P/p., pores rilL fll-I rlth adsorbed llqulcl ilo the
diañeter glven ln the last column. Th'e procedures
for nraklng these calculatlons are glven in refer-
ence J. As shown ln the figure, adsorptlon at the
hlgher n/n^.tttts the mlcropores, whilé adsorptlon at
the Loner ñ/p^ ffff" only the snallest nlcropores.
iflth contlnued actlvatlon the ablllty of the carbon

:g_"d::"} 
at 1or p/po decreases rh11á at the hlgher

P/Po it lncreases.
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