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Research on Cadmium Adsorption by Modified
Granuar Activated Carbon
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Abstract : Cadmium adsrption behaviour of modified granular activated carbon was investigated. Ex-
periments were conducted to study the efect of parameters, such asionic strength, pH , equilibrium
time and initial cadmium concentration. The adrption capacity of modified granular activated carbon
enlarged with an increase in pH , and reduced with an increase in ionic strength. The adorption pro-
cessfollowed pseudo-second order rate modd. Thermodynamic calculation was employed based on ad-
Prption iotherms at different temperatures. The average change of sandard adsorption heat A H was
- 25.29 kJ. mol ~*. NegativeA H andA G valuesindicate the adsorption processfor cadmium onto the
studied activated carbon is exothermic and gpontaneous.
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1
Tab.1 Firg-order, sscond-order and intraparticle diff usion rate constants
T/ K K/ (10° % min-Y) R? q¢ ¢ mol. vo/ @ mol. g2 kd @ mol. R?
hL g—l) g-l.mn-l) g'l.m'n'uz)
293 2.46 0.906 18.83 0.0440 0.999 1.421 0.989
298 1.53 0.985 16.67 0.028 9 0.999 1.186 0.983
308 1.16 0.915 12.79 0.021 2 0.974 0.237 0.995
315 1.46 0.984 22.68 0.047 9 0.994 0.481 0.999
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315 K 308 ( Langmuir  Freundlich
K 12. 790 mol. g~ *,315 K : 2.
22.68u mol. g *. Vo,
60 - o 293K
ki Kd = 298K B
S0 4308k ¥
y = 315K *
oo 40 x .
2 30 "
g o" a R *‘
308 K ER
(S
' 10La4
0 100 200 300 400
ce(Cd*")/ (umol . L")
2.4
5 , p(FEWH) = 1.5 g.L™1,pH=6.0,
1=0.010 mol.L™!
: 4 5
-1
50U mol. L , 293 315K , Fig.5 Cadmium adsorption isother ms of modif ied
, 308 K granular activated carbon
2 Freundiich  Langmuir
Tab.2 Freundlich eguation and Langmuir equation constant
Freundich Langmuir
T/ K
1 n K @ mol.g™ b R? an/ mol.g™ %) b (Lol Y R?
293 0.568 2.39 0.938 51.02 0.031 86 0.967
298 0.622 1.647 0.975 42.92 0.035 53 0.962
308 0.506 1.689 0.947 24.51 0.054 15 0.998
315 0. 604 1.432 0.949 31.06 0. 055 46 0.996
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Tab.3 Thermodynamic parameters of the cadmium adsorption on modif ied
granular activated carbon at different temperatures
Kg T/ K Ka A G/ (K. mol ™Y As/@.mol L K™Y A H/ (k3. mol ~ %)
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