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The removal of heavy metals by crab shell in aqueous solution
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In order to examine the availability and effectiveness of crab shell for the removal of heavy metals in aqueous
solution, the crab shell was compared with cation exchange resin (CER), zeolite, granular activated carbon (GAC)
and powdered activated carbon (PAC) on aspects of heavy metal removal capacity, rate and efficiency. In the
removal of Pb, Cd and Cr, the heavy metal removal capacity of crab shell was higher than those of any other
sorbents (CER, zeolite, GAC, PAC), and the order of heavy metal removal capacity was crab shell > CER >
zeolite > PAC = GAC. However, in the removal of Cu, the result of crab shell was slightly lower than that of
CER. The initial heavy metal removal rate was affected by the sorts of sorbents and metals. In all heavy metals,
the heavy metal removal rate of crab shell was higher than those of any other sorbents. Under the heavy metal
concentration of 1.0 mmole/ £, the heavy metal removal efficiency of crab shell was maintained as 93~100 %,
which was much higher than those of any other sorbents.

Key words : biosorption, crab shell, cation exchange resin (CER), zeolite, granular activated carbon (GAC),
powdered activated carbon (PAC), heavy metals
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Table 1. Comparison of the removed Pb, Cd, Cr, Cu
amounts at goy and qQio.

Pb Model (r* value) Qoge Quoe
Langmuir |Freundlich (mmole/g) | (mmole/g)
Crab shell 099 0.90 0.96 129
CER 099 0.86 097 1.23
Zeolite 0.9 0.83 048 054
GAC 0.78 0.86 0.03 0.08
PAC 093 093 0.12 0.13
Model (7 value) Gote ioe
Cd
Langmuir | Freundlich (mmole/g) | (mmole/g)
Crab shell 099 055 1.37 1.77
CER 0.99 091 090 1.20
Zeolite 099 0.94 0.20 0.27
GAC 099 0.9 0.01 0.03
PAC 0.96 0.79 0.01 0.03
o Model (/% value) Qo Qioe
Langmuir TFreundiich | (mmole/g) | (mmole/g)
Crab shell 0.93 0834 095 1.06
CER 099 099 065 084
Zeolite 0.11 0.60 0.04 0.04
GAC 0.96 0.99 001 0.04
PAC 0.37 061 0.02 0.02
Cu Model (£ value) Qote Q1o
Langmuir | Freundlich | (mmole/g) | (mmole/g)
Crab shell 0.82 0.71 088 0.98
CER 098 0.87 0.94 118
Zeolite 099 095 0.20 0.23
GAC 089 0.9 0.04 0.08
PAC 0.90 095 0.00 007
*qo1 and quo represent the removed heavy metal

amounts(mmole/g) at the equilibrium concentrations
of 0.1 mmole/{ and 1.0 mmole/ £, respectively.
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