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Study of the Removal of Pb** from Aqueous Solution by Poly—y-glutamic Acid

Coated Magnetic Nanoparticles

ZHANG Juan' > DENG Hui-ping' YABUTANI Tomoki® YASUZAWA Mikito

(1. Key Laboratory of Yangtze River Water Environment Ministry of Education Tongji University Shanghai 200092 China; 2. The
University of Tokushima Tokushima 770-8506 Japan)

Abstract: In this study a novel low cost magnetic adsorbent material prepared by poly—y-glutamic acid ( yPGA) coating Fe,0,
magnetic particles which was called coated magnetic namoparticles( PG-M) was developed for the removal of Pb** from water by Dr.
Yasuzawa. The particle size of PG-M was about 120-320 nm and there was no significant difference in Fe, O, and PG-M particle size

Fe, 0, was only as the support of PG-M core and did not directly involve in the reaction. The shape of PG-M was irregular cubic
structure. The experiments were applied to quantify adsorptive time pH competitive ion and organics on the removal effect of Ph>*.
The results showed that PG-M was effective in removal of Pb’*; the equilibrium amount of adsorptive was as high as 93. 3 mg/g and the
optimized condition of pH value for metal ions removal was 7.0 while contact time was about 45 min. The removal efficiency of Pb**
was not significantly influenced by Na* while was reduced with the increasing concentration of Ca’* . The removal of Pb’ " was enhanced
with the presence of organic matter( humic acid HA) when the concentration of HA was below 5 mg/l. and decreased when the
concentration of HA exceeded 5 mg/L. Langmuir isotherms fitted the experimental data better compared to Freundlich isotherms.
Pseudo second order model well described the sorption kinetics of Pb’*. The used PG-M can be desorbed by 0. 1mol/L HCI and
became reusable. PG-M is nontoxic and eco-riendly which have a good prospect in water treatment.

Key words: adsorption; poly—y—glutamic acid( yPGA) ; coated magnetic nanoparticles( PG-M) ; Pb>"; ion exchange
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