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ABSTRACT

This study provides an attempt to evaluate sanding wastes, generated from a chemical company as a reused adsorbent.
Organic impurities in the raw sanding wastes were removed by calcination at 550°C. Aluminum was a major inorganic
composition in the raw sanding wastes and increased from 29.09% to 52.73% after calcination. Dissolved concentrations
of heavy metals from the calcined sample were below 0.3 mg/L in a stability test at pH 2. From the pH-edge adsorption
experiments with the calcined sanding wastes, As (V) was found to follow an anionic-type adsorption. Adsorption
isotherm obtained with variation of the dosage of the calcined sanding wastes was better described by Freundlich equation
than Langmuir one. Freundlich constants of K and 1/n were 4.244 and 0.316, respectively. The As (V) adsorption capacity
of calcined sanding wastes estimated from Langmuir isotherm was 13.25 mg/g. From this study, the calcined sample was
identified as a good reusable adsorbent in the view point of stability and adsorption capacity on As (V).
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Table 1. Changes in the chemical composition of sanding
wastes by calcination

Relative inorganic Sanding wastes  Sanding wastes-550

composition (Wt%) (Wt%)
P 0.36 0.25
Ti 0.29 0.28
Zr 0.17 0.08
Al 29.09 52.73
S 0.03 0.06
Na N.D. 0.13
Ga N.D. 0.01
Si N.D. 0.06
Fe N.D. 0.03

ignition loss 61.9+0.2 -
water 0.72 -
: Not detected
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Fig. 1. Scanning electron microscope showing sanding wastes
before (a) and after (b) calcination at 550°C (x75).
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Table 2. Properties of sanding wastes after calcination

Sanding wastes

Property Unit after calcination
Effective size mm 0.003
Geometric mean size mm 0.013
Surface area m’/g 234
True density kg/m? 2863
Porosity em’/g 0.17
Average pore size A 57.5
pH' 7.0
pHp 7.0
Surface sites concentration mM/L 0.70

*: Measured in supernatant of soil suspension (soil:liquid = 1 : 500
by mass)
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Fig. 2. Dissolution of heavy metals as a function of time at pH
2.0 (5 g/L calcined sanding wastes).
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Fig. 3. Adsorption of As(V) onto raw and calcined sanding
wastes as a function of time (pH =7.0, As(V) =10 mg/L, ionic
strength = 0.01 M NaNQO;).
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Fig. 6. Adsorption isotherm of As(V) onto sanding wastes after
calcination at pH 7.0 and model predictions.
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Table 3. Adsorption isotherm parameters for arsenate and correlation coefficients of sanding wastes after calcination

Langmuir adsorption isotherm

Freundlich adsorption isotherm

b (L/mg) R?
0.9807

Amax (M)
13.245 0.2659

K (mg/g)(L/mg)™

1/n (dimensionless) R?

4.2442 0.3161 0.9982
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