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-]]TRODUC?ION

-here Is no doubt about the growing needs
:f active carbons wlth a low produclng cost.
=rd having adequate adsorptlve properties
:nd other  speci f ic  propert ies.  This paper
:eports some basic informatj-on on the
:Csorptive properties of active carbons
:: 'epared from oLive stones, a waste-product
-rom the manufacture of o11ve oil ln medi-
-,erranean countriesr dDd from aLmo¡fl sl¡s' l ' ls.
3oül ¡aw materlals are rather abundant and
1ow priced, and have adequate botanical
structures (1) to give hard actlve carbons
allowing re-cycling 1n adsorption
t rocesses .

fXPERIMENTAL

olive stones ancl almond shells were crushed
and washed in dlluted sulphurLc acid fol-1o
ved bp refluxing in water to total" acid
removal. The raw materials were üren carbo
ni-zed under nltroqen wlth a heating rate
of 5eC min-1 at B5oeC with a soaking time
cf l- hour, the yle1d beinq about 2'l% f.or
o l ive stones and 23 % for  a lmond shel ls .The
carbonized products were actlvated 1n
carbon dioxi-de at B25eC for different
periods of t ime to give a wide range of
burn-off.

The adsorptj-on of N. at 77 K and CO, at 195
and 273 x has been óarr ied out  us inf  conven
t ional  l {cBain s i l ica spr ing balances (2) .
the volumes of meso- and macroporosities
were determined using a mercury porosimeter
manufactured by CarLo Erba. Che¡nfcal- ana-
lyses of the raw materiaLs and carbonlsed
oroducts are qiven 1n Table L.
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Fig.  1 and Fig.  2 as o-C and A-C,  respect l -

As it can be deduced from Fig. 1 and Fig. 2,
activated olive stones adsorb Ín a greater
extent than ürose from almond shel1s. The
surface areas of all samples are included
fn Table 2.
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RESUI,TS

ExampLes of  adsorpt ion lsotherms of
nitrogen aE 77K on active carbons from
ol ive stones (samples named O-t ime of
activation) and from al-mond sheIls
(samples named A-tj-me of activation) are
contained in Fig. 1. The adsorptlon
isotherms of  Co^ at  273 K on the same
samples are j-ncfuded j-n FLg. 2. The
adsór¡gtion lsotherms of the carbonized and
not. actlvated products are included ln

The as-carbonlzed materials exhlblts some
restriction of nltrogen adsorption at 77K
and thfs  is  character ls t i -c  of  d i f fus ional
resctrLctive processes in ultramicroporous
carbons (3) ,  rest r ic t Íon whlch is  e l lminated
wi-th activatlon.

fhe variatlon of surface area with tlme of
activation ie shown 1n Fig. 3 (from carbon
dioxide adsorptlon at 273K) where there Ls
a l-inear increase in surface area wlth the
time of actl-vation 1n both klnds of aetive
carbons, but the lncrease 1s faster for the
act lvated oLÍve stones"

The mersury poroslmetry measurements show
the devel-opment of poroslty on activation¡
there 1s a development of mesoporosity in
the aetivated carbon from olive stonee ln
a higher extent than in those from almond
sheJ-J-s, but in the Later actfve carbons
there is a greater develppment of macropo
rosity. In both cases the-mor-e activated
sarnplás have about o,3 cm3 g-1 of pore vo-
lume in pores of 2OO nm to 2OO l*m diameter
i.n the case of carbons fmm aIrñond shells
and about 0.6 cm3 g-1 1n the case of carbons
from ol lve stones.

Since according to Dubfnin (4) the gradient
D of the equatlon of Dubinin-Radushl<evich
Ts a measufe of üre dlameter of the mlcro-
porosity of the adsorbent, the variation of
the gradient D from l-sotherms of adsorption
of carbon dioxide at 273 K rvith extent of
act ivat ion ls  in  F lq.  4.  As Í t  can be seen,
the diameter of microporoslty is larger in
active carbons from oLlve stonea and i4
creages faster with actlvatlon.

ConseguentJ-y wlth the above conslderations,
1t can be deduced that ollve stones and
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-r lm¡rnd sl-rpl I  s- ]-¡oth verv abundant j :r  raedite
r rancan ccunt i : ies  car r  y ie ld  ac-u ive
cari)cns wi th larqte ef fect ive surface

areas ,  re la t i ve l i /  h i r r l r  hardness  and the
spec ia l l y  i rnpor tan t  ch¿r rac ter is t i cs  o f  ve :
lov ¡  ash  contc :n t  . rnd  low su lphur  conten t .
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