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Preparation of Inorganic Coagulants Using Red Mud
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ABSTRACT

Red mud is generated as a by-product during the production of aluminum hydroxide
from bauxite ore. In this study inorganic coagulants were prepared by leaching
aluminum and iron from red mud with acids under various operating conditions. The
optimum leaching efficiency of Al and Fe was obtained by contacting red mud with
acids of 5 M H2S0s and 9 M HCI with the ratio of 1/10(g/mL) at 85C and 25T,
respectively. In addition, the removal experiments of heavy metal jons(Pb®*, Cd*",
Ccu®*, zn?*, Cr*"). turbidity and phosphate phosphorus(POs*-P) in aqueous solutions
were also studied in various experimental conditions. As a result, the developed
coagulants are found to show a good removal performance of heavy metal ions,
turbidity and phosphate phosphorus in aqueous solutions.

Key Words : Red Mud, Inorganic Coagulant, Heavy Metal Ion, Turbidity,
Phosphorus, Wastewater Treatment
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Fig. 1. Schematic diagram of red mud coa-
gulant manufacturing.
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Measurement of heavy metal, Turbi meter
w

turbidiity, phosphate phosphorus

Fig. 2. Schematic diagram of coagulation
experiment procedure.
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Fig. 3. Leaching efficiency as a function of
H2S0s4 concentration (conditions: tem-
perature 25C, red mud 10 g, H2S0s4

100 mL).
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Fig. 4. Leaching efficiency as a function of

H2S04 volume (conditions: tempera-
ture 25C, red mud 10 g, H2S04 5 M).
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Fig. 5. Leaching efficiency as a function of
temperature (conditions: red mud
10 g, 5 M H2S0s 100 mL).
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Fig. 6. Leaching efficiency as a function of
HCI concentration (conditions: tem-
perature 25T, red mud 10 g, HC
100 mL).
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Fig. 7. Leaching efficiency as a function of
temperature (conditions: red mud
10 g, 9 M HCI 100 mL).
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Table 1. Analysis of heavy metals in red mud coagulants and commercial coagulants

Pb (mg/L) Cd (mg/L) Cu (mg/L) Zn (mg/L) Cr (mg/L)

Red mud coagulant A 4.2 0.02 1.0 5.1 4.4
Red mud coagulant B 8.3 0.04 0.9 8.3 4.4
Commercial coagulant

A : Fes(SO)s 114 0.08 2.7 259.0 105.6
Commercial coagulant

B : FeCls 4.2 0.03 277.7 113.0 155.0

Commercial coagulant 0.06 0.01 0.01 0.13 0.08

C : Al(SO4)3 ’ : ’ : '
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° X 51 = = metal ions (pH control reagent : 5 N
NAE W ARl AP 23S AALY WHE Y motal ions (o c o

EFRS S, Fig. 99 109+ 30 mg/Le HY-23 A
FARE Ao FFE50)2 AALY e Y r

WLt 2els4e] pH WakAl7|o] B9 Az} 100} *—g—a—Q -
pH 501 4%E Algs4sE Eaixo) pH 120]4 sl 7:/ ]
RE AHo] YYHAD, pH 121 & RE 234 _ I

o] 60% °4 WAsA AALAY. HYYA g oo} y ]
g FUWS 2% pH 8 ol AelA Ca* & A3 S d

e 2350280 95% o4 AAYNG. 7 g 40r —o-Rt
592 FeCls® $UAZ AHg3tel pH 4ol o ol o or ]
¥ Fe(OH); ¥Hlze AWE B8 W43 Ue -z
Feloleg AAtE 4Pe ST o] Agol of —o-c
M 258 A9 £ wak pH 7~8 o] Aol 0 2 4 6 8 10 12 14
A Felo] o] AA, AAET Basyct B A pH (-)

=) L 2+
TAMANE pH 8 cl4elA CuTel AARE] Fig. 9. Effect of pH on removal of heavy

2 Aoz Yy, metal ions by red mud coagulant A
+22 AYULHA FUFe wE FI&o)e at dosage of 30 mg/L.
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Fig. 11. Effect of dosage on removal of heavy
metal ions by red mud coagulant A
at pH 8.
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Fig. 12. Effect of dosage on removal of heavy
metal ions by red mud coagulant B

at pH 8.
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Fig. 13. Effect of dosage on removal of heavy
metal ions by red mud coagulant A
at pH 10.
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Fig. 14. Effect of dosage on removal of heavy
metal ions by red mud coagulant B
at pH 10.
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Fig. 15. Effect of pH on turbidity removal at

red mud coagulant dosage of 5
mg/L (initial turbidity = 100 NTU).
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Fig. 16. Effect of red mud coagulant dosage
on turbidity removal at pH 8 and 10
(initial turbidity = 200 NTU).
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red mud coagulant dosage of 100
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Fig. 19. Effect of red mud coagulant dosage
on PO -P removal at pH 6 and 8
(initial POs>-P concentration = 100
mg/L).
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