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Study on Adsorption Performance and Recovery about the Complex Absorbent
of Bamboo Charcoal/Chitosan for Silver(I)

WANG Guixian, ZHANG Qiwei "
(Lishui University, Lishui 323000, Zhejiang, China)

Abstract: The kinetic and the thermodynamic parameters were studied for adsorption of the complex
absorbent of bamboo charcoal/chitosan(BCCTS) for silver (I) in aqueous solution. And the recovery tests
of silver(I) were also studied. Results of kinetics showed that adsorption of the BCCTS for silver(I) can
deal with pseudo first-order reaction with the apparent adsorption activation energy of £,=29.2 kJ/mol.
The apparent adsorption rate constants and activated energy were determined at different temperature.
Results of thermodynamics showed that the adsorption behavior of the BCCTS for silver (I) obeys the
Langmuir isotherm model. The heat of adsorption AH=40.8 kJ/mol, it means that the sorption process is a
endothermic process, and the sorption process is mostly chemical adsorption. AG<<0 means that the
sorption process is a spontaneous process. The tests of adsorption recovery showed that the complex
absorbent can be applied to the recovery of silver.

Key words: physical chemistry; complex absorbent of bamboo charcoal/chitosan (BCCTS); adsorption;
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Fig.1 The mensuration of adsorption equilibrium time
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Fig.2 Determination of sorption rate constant
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Fig.3 Determination of activation energy
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Tab.1 Results of isothermal adsorption at 298 K
Wig 0.05 0.1 0.15 0.2 0.25 0.50
0O./(mg/g) 512 45.7 40.6 364 329 217
c./(mg/L) 165.867 139.067 118.800 102.933 90.333 55.333
c./Qe 3240 3.043 2926 2.828 2.746 2.550
Ef% 17.1 30.5 40.6 485 548 723
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Fig.4 Langmuir isotherm curve
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Tab.2 The equilibrium constant and thermodynamic

parameters at different temperatures

7K 298 308 318 328
Ki/(L/mol) 3049 5568 9257  1367.6
Ink, % T %5 InkK;=22.24-4908.0/T (R>*=0.9957)
AH/(KI/mol) 40.8
AG/(kI/mol) -142  -162  -181  -19.7
AS/(JK-mol) 1845 1850 185.1 1844
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Tab.3 Adsorption recovery effect for silver(I)-containing

solution
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