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Abstract—Experimental investigations on the removal of Cr(VI) from aqueous solution were carried out
by adsorbing colloid flotation using sodium lauryl sulfate as a collector. The optimum pH for the removal
of Cr(VI) was found to be about 4.0-4.5 using Fe(OH); as an adsorbing colloid and about pH 4.0-6.5 using
FeSO, as a reduction agent, The effects of surfactant(sodium lauryl sulfate), foreign ions(Na*, Ca**, NO;
SO27), and AI(III) on the removal efficiency were investigated. The adsorption and separation mechanism
on the removal of Cu(Il) ion by the foam separation techniques were observed.
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Fig. 1. Schematic diagram of experimental system.
1. Nitrogen supply 7. Fritted glass sparger

. Valve 8. Reagent syringe

. Humidifier 9. Drain and sampling

. Glass wool column 10. Foam discharge port

. Needle valve

. Rotameter

11. Discharge foam
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Fig. 2. Effect of pH on Cr(Vl) removal by adsorbing col-
loid flotation with Fe(OH)s.
[Cr(VD) : 50 ppm, Fe(IIl): 500 ppm, flotation time
:30min, gas flow rate: 100 ml/min, NLS: 100
ppm]
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Fig. 3. Effect of pH on Cr(VI) removal by reduction with
Fe(SO)4 to Cr(l1I) followed by adserbing colloid
flotation with Fe(OH).

[Cr(VI) : 50 ppm, Fe(II) : 500 ppm, NLS : 100
ppm, flotation time :30 min, gas flow rate : 100
ml/min ]
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Fig. 4. Mechanism of adsorption and coprecipitation on
the removal of Cu(VI).

Table 1. The effect of initial surfactant concentration on
Cr(VI) removal by adsorbing colloid flotation
with Fe(OH):

Initial surfactant

Residual Cr(VI)

concentration(ppm) concentration(ppm)
10 8.
20. 5.
30. 12
40. 1.0
50. 0.5
100. 0.5
150. 0.8
200. 1.7
300. 9

[Cr(VI) : 50 ppm, Fe(Ill) : 500 ppm, gas flow rate : 100
ml/min, flotation time : 30 min, pH : 4.5]
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ey gich
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Table 2. The effect of initial surfactant concentration on
Cr(V]) removal by reduction with Fe(SO), to Cr
(I1I) followed by adsorbing colloid flotation with
Fe(OH),
Initial surfactant
concentration(ppm)

Residual Cr(III)
concentration(ppm)

50 15.
100. 0.5
150. 05
200. 05
250. 0.9
300. 26

[Cr(VD) : 50 ppm, Fe(IIl) : 175 ppm, gas flow rate : 100
ml/min, flotation time : 30 min, pH : 6.0]
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Fig. 5. Effect of foreign anions on Cr(VI) removal by ad-
sorbing colloid flotation with Fe(OH);.
[Cr(VI) : 50 ppm, NLS: 100 ppm, flotation time :
30 min, gas flow rate : 100 ml/min, pH : 8.0]
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Fig. 6. Effect of foreign anions on Cr(VI) removal by re-
duction with Fe(SO), to Cr(III) followed by adsor-
bing colloid flotation with Fe(OH),.

[Cx(VI) : 50 ppm, Fe(III) : 500 ppm, NLS : 100 ppm,
flotation time : 30 min, gas flow rate : 100 ml/min,
pH:45]
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Fig. 7. Effect of foreign cations on Cr(VI) removal by ad-
sorbing colloid flotation with Fe(OH),.
[Cr(VD) : 50 ppm, NLS: 100 ppm, flotation time :
30 min, gas flow rate : 100 ml/min, pH : 8.0]
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Fig. 8. Effect of foreign cations on Cr(VI) removal by re-
duction with Fe(SO), to Cr(llI) followed by adsor-
bing colloid flotation with Fe(OH).

[Cr(VD) : 50 ppm, FedIl) : 500 ppm, NLS : 100
ppm, flotation time : 30 min, gas flow rate : 100
ml/min, pH:45]
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Fig. 9. Effect of AI(III) addition on Cr(Vl) removal by
adsorbing colloid flotation with Fe(OH),.
[Cr(VI) : 50 ppm, Fe(Ill) : 500 ppm, NLS : 100
ppm, flotation time :30 min, gas flow rate:100
ml/min]
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Table 3. The effect of AI(I1I) addition on Cr(VI) removal
by reduction with Fe(SO), to Cr(IlI) followed
by adsorbing colloid flotation with Fe(OH),

Na,SO, AI(IID) Residual Cr(VI)

(M) (ppm) concentration(ppm)
0.01 0 244

0.02 0 30.1

0.03 0 42.3

0.05 0 50.

0.01 20 0.5
0.02 20 0.5
0.03 20 10.

0.05 20 40.

[Cr(VI) : 50 ppm, Fe(III) : 175 ppm, NLS : 100 ppm, the
gas flow rate 100 ml/min, the flotation time 20 min, pH :
60]
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