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Abstract

As(V) adsorption on aluminum oxide powder which was recycled from industrial wastes containing aluminum hydroxide was

evaluated. Aluminum oxide powder in this study was prepared by calcinating aluminum hydroxide wastes at 550°C.

Spectroscopic analysis indicated that the aluminum hydroxide wastes were changed to aluminum oxide by calcination. Arsenic
adsorption isotherm was conducted with variation of ionic strength and multiple-ion systems using Ca(Il) and Cu(Il). As(V)
removal showed typical anionic adsorption characteristics that the removal efficiency decreased with increasing pH in single
As(V) system as well as in binary and ternary system. More than 80% of As(V) at an initial concentration of 5x10° M was
removed from aluminum oxide powder in As(V) single system. The effect of ionic strength on As(V) adsorption was
negligible, which indicated the strong bonding between aluminum oxide powder and As(V). The removal efficiency of As(V)
was higher in a binary system with Cu(II) than in a binary system with Ca(II).
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Table 1. Composition of ingredients on raw sanding wastes

(PW)

Ingredient Content (wt. %)
Al(OH); 40 ~ 60
Polymer 30 ~ 45

Co-polymer 1~5
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Fig. 2. XRD pattern of raw sanding wastes (PW) and
aluminum oxide powder at 550°C (CPWssp).
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Fig. 3. Adsorption of As(V) onto CPWsso at (a) 5x10° M As(V) and (b) 5x10™ M As(V).
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Fig. 4. Adsorption isotherms for As(V) on CPWsso with (a) Freundlich equation and (b) Langmuir equation.
Table 2. Parameters of langmuir and freundlich adsorption isotherms
Langmuir adsorption isotherm Freundlich adsorption isotherm
Q (mg/g) a R’ logK I/n R’
CPWsso 4.46 0.224 0.997 0.332 0.174 0.966
a: Langmuir constant, n: adsorption coefficient
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Fig. 5. Removal of As(V) in binary and ternary system (a) without reused aluminum oxide and (b) with reused aluminum oxide.
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