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Abstract : Red mud is generated as a waste byproduct during the production of aluminum hydroxide/alumina
from bauxite ore in the Bayer process. In this study coagulants for wastewater treatment were prepared by
leaching iron and aluminum from red mud with hydrochloric acid. The removal efficiency of heavy metal
ions by the red mud coagulant increased with increasing the adjusted pH value of the synthetic wastewater.
When the red mud coagulant was prepared, the leaching efficiency of Fe decreased with increasing the
weight of red mud, while the pH value of the red mud coagulant increased. The solution of the red mud
coagulant mixed with water was reacted again with red mud to produce the leached solution, which had
higher concentrations of Fe and Al and a higher pH value than the red mud coagulant. Also, its pH value
was comparable to that of other coagulants: FeCl; and Fey(SOu)s.
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Figure 1. Effect of pH on Pb>* removal with various dosages
of red mud coagulant (10 g of red mud + 100 ml
of 9 M HCl) and FeCls.
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Figure 2. Effect of pH on Cd* removal with various dosages
of red mud coagulant (10 g of red mud + 100 ml
of 9 M HCI) and FeCls.
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Figure 3. Leaching efficiency of Fe and Al from red mud and
pH value of red mud coagulant as a function of
weight of red mud (condition 1: red mud +100 ml
of 7 M HCI).
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Figure 4. Leaching efficiency of Fe and Al from red mud and
pH value of leached solution (condition 2: 100 ml
of red mud coagulant (10 g of red mud + 100 mi
of 9 M HC(l) diluted with water).



Table 1. Composition of Fe and Al, and pH values in red mud
coagulant (10 g of red mud + 100 mi of 9 M HCI),
leached solution (condition 3: 10 g of red mud + 100
ml of red mud coagulant (26 g of red mud + 100
ml of 7 M HCI) diluted with water (80 vol%)), and
commercially available coagulants

Coagulants Fe (wt%) Al (wt%) pH
Red mud coagulant 2.6 0.7 258
{ached solution 41 1.6 3.41
FeCl, 10.5 0.02 3.30
Fex(SOy); 10.5 0.06 331
Al(SOy); 0.007 5.3 4.23
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