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Preparation of Lead Removal Absorbent from Pulverized Oyster Shell

ZHOU Qiang, YU Yan
(College of Materials Science and Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract: An absorbent for lead removal was prepared by a direct shaping method without any calcined process using oyster shell as
a main raw material and Portland cement as a binder. The effects of raw material composition, initial lead concentration and pH value
in waste water on the lead removal efficiency were investigated to determine the suitable conditions for lead removal. The micro-
structure of the samples before and after lead removal was analyzed by scanning electron microscopy. The results show that the bending
strength of adsorbent sample is 11.26 MPa, and the lead removal efficiency can reach 90% at pH value of 5 when the optimum raw ma-
terial composition is oyster shell powder of 90% and Portland cement of 10%. The lead absorption mechanism with the oyster shell mate-

rials belongs to both physical and chemical adsorptions.
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Table 1 Prescription of adsorbent sample w/%

Sample No. Opyster shell powder Portland cement
A 80.0 20.0
B 82.0 18.0
C 86.0 14.0
D 90.0 10.0
E 94.0 6.0
F 96.0 4.0
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Fig. 1 Lead removal efficiency of adsorbent samples
Experiment condition: 22 ‘C, pH=7, the waste water containing lead initial
concentration of 5 mg/L, adsorbent samples of 2 g, waste water solution of
80mL.
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Fig. 2 Bending strength of adsorbent samples
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Fig.3 Influence of initial concentration in waste water on lead-
absorbed capacity (Q,) of sample D
Experiment condition: 22 ‘C; pH=7; adsorbent sample 2 g; waste

water solution 80 mL.
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Fig. 4 Influence of pH value in waste water on Q. of adsorbent
sample D
Experiment condition: 22 ‘C; Wastewater containing lead initial
concentration of 5mg/L; Adsorbent samples 2 g; and waste water

solution 80 mL.
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(d) Enlarged photograph of Fig. 5(c)
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Fig. 5 ESEM photographs of adsorbent sample D before and
after lead removal
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Fig. 6 EDS spectrum of flake crystal in Fig. 5(d)
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Tabel 2 Element composition of flake crystal

Element Mass fraction/% Mole fraction/%
(¢} 6.05 40.67
Si 1.54 5.89
Ca 2.52 6.77
Pb 89.89 46.67
Total 100.00 100.00
3% %
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