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Introductlon

Charcoals have been obtalned by carbo-
nlzatlon ln the presence or the absence of
potasslum hydroxlde of low rank coal (1).
In the present paper the mlcropore slze
dlstrfbutlon of these charcoals ls descrl-
b e d .

Experlnental

A low rank coal (Menouna, Algeria) has
been carbonlzed 1n the presence of KOH as
descr ibed e l .sewhere  (1 ) .  The KOH conten t
before calbonlzation r.ras 33 i  by weight.
After isothermal heat treatment at 1073 K
for t  hour the potassium salt was el lmina-
ted by ref luxlng in di luted HCI solut ion
and then washed in dist l l led water (sarnple
¡l-T). A coal sample M $ras also carbonlzed
in absence of KOH.

Adsorptlon isotherms of CO2 at 2?3 K
were carr led out volumetrLcal ly uslng a
Mlcromerit lcs 2100 D equtpment. Enthalpies
of l¡n¡¡ersLon at 30? K lnto benzene, n-
hexane, cyclohexane, carbon tetrachlorlde
and o-pinene nere measured ln a calorlmeter
of the Calve¿ type using a procedure des-
c r ibed e lsewhere  (2 ) .

Results and Dlscusslon

Carbon Dloxldq Adsorptlon. The adsorptlon
characterist lcs of the charcoals have been
determlned by uslng the Dubinin-Astakhov
equat lon ,

w = wo exp { - ln r  rn  (po lp )  lg lo l2 l  ( t )

where Wo, Eo and B are the well known para-
meters of the D,ubinln theory. From the
l lnear sectlon of the Dublnln plots one
obtalns W6r the micropore volume and Ee,
the characterist ic free energy for the
adsorption of a reference gas. fn the case
of CO2 the aff lni ty coeff icient B ls egual
to  0 .414.  The adsorp t ion  charac ter l -s t i cs  o f
the two samples are given in Table 1.

TabLe 1 .  Adsorp t ion  Charac ter is t i cs  o f  the
Charcoa ls .

Charcoal Eo (kJ/nroJ.e) Wo (c¡n¡,/9)

¡.{
M-T

2 4 . 2
2 5 . 4

0 . 1 7
0  . 3 9

I t  ls seen that.the mlcropofe volume of
sanple M-T carbonlzed in the presence of
KOtt is two t imes larqer than for the other
sample .

Enthalpy of lm¡nersion. Stoeckl i  and
ffio!,rn that the enthalpy
of i¡nmersLon of act i .ve carbon into organic
I iquids is given by the fol lowlng equation,
provlded that the lrettlng of the external
surface is negl lgible

-AHi  (J /9 )  =  BwoEo (1  +  aT)  ñ /z  vn  (2 )

where c = thermal expanslon coeff lcLent of
the l lquid f i l11n9 the mlcropores and Vm =
molar volume of the l lquld. Hence, knowing
$, a and Vm for a glven l iquld one may de-
termine the volume of mlcropores l{6 f l l led
by the l lguld by neasurlng AHi and uslng
equatlon (2) .  The enthalpy of l .¡nmerslon of
sample t j l  into the l lgulds l lsted ln Table 2
is negl lgible, indicating that only CO2 can
penetrate into the micropore system. Uoreo-
ver, the contr ibution of the external sur-
face to AH must be also necessarl ly negl i-
gible. The enthalples of lmmerslon of sam-
ple M-T as weII as the micropore volume

Table 2. Enthalpy Im¡nersion Characterlstjcs
of Sanple M-T.

-AHt w o A 0

n-Hexane 1 1 0
Cyclohexane 50

9 2  0 . 4 0
4 7  0 . 5 6
3 4  0 . 6 0
1 5  0 . 8 0

4 4
1 8

0 . 3 6
0 .  ' t 8

0 .  1 3
0 .  0 6

24

cc14
a-Plnene



fJ,lJed .b|r eac/t Jzgruld are indicated ¿¡z
Tab1e 2. lhe percentage A of volume f l l led
by each llguid as compared to the total
volume of micropore determined by CO2 ad-
sorption, is also given ln Table 2 with the
molecular size 0 of each l lquld.

It 1s seen that 95 $ of the rulcropore volu-
me determined by CO2 adsorption iÁ also
avai l .able to benzene. Comparing this result
to the one obtalned for sample Ir1, i t
appears that the presence of KOH durlng
carbonizatlon lncreases the width of tñe
micropores. Hoqrever, molecular sieve
effects and/or a dlstr ibutlon of mlcropore
sizes are st i l l  present slnce larger rnóle-
cules l lke c-plnene are conslderably less

adsorbed -ín t/te m-ícropore system.

Conclusion

Carbonizatlon of a low-rank coal in
the presence of KOH j.ncreases the mj.cro-
¡rcre voluure of the resulting charcoal . A
nplecular sleve effect.has been revealed
for thls type of charcoal.
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