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Abstract

In order to recover pure alumina from black dross, leaching of mechanically activated black dross with NaOH solution
resulted in an aluminate solution containing a small amount of Si(IV). Selective adsorption of Si(IV) onto hydrotalcite was inves-
tigated from 5 M NaOH solution where the concentration of AI(III) and Si(IV) was 13000 and 150 mg/L, respectively. Only
Si(IV) was selectively loaded onto hydrotalcite, while Al(IIT) remained in the solution. Effect of the calcination treatment of
hydrotalcite and concentration of calcined hydrotalcite and NaOH on the loading of Si(IV) was investigated. Although the load-
ing percentage of Si(IV) was low from 5 M NaOH solution, most of the Si(IV) was removed by adjusting the concentration of
NaOH by 48 times dilution with water when the concentration of calcined hydrotalcite was higher than 4.5 g/L.. The loading
of Si(IV) onto calcined hydrotalcite followed Freundlich adsorption isotherm.
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Table 1. Variation of chemical composition of the solution
with dilution
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dilutions | NeOH (M) | Al (mg/L) | Si (mg/L)
Stock Solution 5.00 13000 150
3 1.67 4333 50
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Fig. 3. Effect of calcined HTC concentration on the loading
percentage of Al(III) and Si(IV).([NaOH] = 1.67 M;

[Aqueous] = Al(III) 4.3 g/L, Si(Il) 0.05 g/L; [calcined
HTC] = 0.05-6 g/L)
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Fig. 4. Effect of calcined HTC concentration on the loading
percentage of Al(IIT) and Si(IV). ((NaOH] = 0.83 M;
[Aqueous] = AI(II) 2.2 g/L, Si(l) 0.025 g/L;
[calcined HTC] = 0.05-6 g/L.)
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Fig. 8. Effect of calcined HTC concentration on solution pH.
([NaOH] = 5 M; [Aqueous] = AI(IIT) 13 g/L, Si(II)
0.15 g/L; M : diluted 3T, [ : diluted 6T, @ : diluted
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Table 2. Freundlich isotherm data for the adsorption of
silica(IV) using calcined HTC

Dilution Cor;erz;a;zr; of (mgg) n R?
3 50 0.01 0.63 0.941
6 25 0.48 1.26 0.985
12 12.5 0.70 1.19 0.986
24 6.25 1.27 1.26 0.996
48 3.125 2.03 1.38 0.958
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