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Esterified egg-shell membrane as a novel green sorbent for highly selective uptake of arsenate and speciation of inorganic arsenic
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Introduction and Results: Egg-shell membrane (ESM) is a promising adsorbent for the uptake of heavy metal species. However, carboxylic groups on the surface of ESM are barriers for the adsorption of arsenic. In the present study, the ESM is modified by esterification of carboxylic groups on its surface. The methyl esterified egg-shell membrane (MESM) possesses positive charge within pH 1-9, as shown in Fig.1. As a novel green sorbent material, MESM exhibits a 200-fold improvement on the sorption capacity of arsenate with respect to the bare ESM. Furthermore, the MESM provides an ultra-high selectively of 256:1 for the uptake of As(V) against As(III)(Fig. 2). On this basis, a speciation procedure for arsenate and arsenite is developed with detection by hydride generation atomic fluorescence spectrometry. By loading 4.0 mL sample solution within 0.05-5.00 μg L-1 As(V), followed by elution with 300 μL HCl (1.5 mol L-1), a detection limit of 15 ng L−1 is obtained. A RSD of 3.5% is derived at 0.5 μg L-1. Total amount of inorganic arsenic is achieved by converting As(III) to As(V) and then following the same sorption process. 
[image: image1.emf]Fig. 1.Surface potential analysis of the bare egg-

shell membrane (ESM) and the methyl esterified

product (MESM) at different esterificationtime. 

Fig. 2.pH dependence of the adsorption efficiencies for 

arsenate and arsenite by the MESM surface. 

Sample volume: 4 mL; MESM: 10 mg; concentration of 

arsenic: 2 



g L

-1

; adsorption time: 10 min. 
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