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Abstract—Experimental investigations on the removal of Cu(ll) from aqueous solution were carried out through
various foam separation techniques; foam fractionation, precipitate flotation, and adsorbing colloid flotation using
sodium lauryl sulfate as collector.

The optimum pH for Cu(ll) removal was found to be in the range of pH less than 6 for the foam fractionation, to be about
9 for the precipitate flotation, about 7 for the adsorbing colloid flotation with Fe{OH)3 and about 8 for the adsorbing col-
loid flotation with Al({OH);.

The working ranges of pH (6.5-9.0) for an effective removal of Cu(ll) could be extended by the addition of Al([tI) on ad-
sorbing colloid flotation with Fe(OH)3.

The effective removal of copper(ll) could be achieved by adsorbing colloid flotation due to coprecipitation and carrier
flotation at lower pH than by precipitate flotation.
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Fig. 1. The batch apparatus.

1: nitrogen supply 7: fritted glass sparger
2: valve 8: reagent syringe

3: humidifier 9: drain and sampling

4: glass wool column 10: foam discharge port
5: needle valve 11: discharge foam

6: rotameter
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Fig. 2. Effect of pH on Cu(I) removal by foam
fractionation (initial Cu(II) concentration
was 50 ppm, the gas flow rate 160 m//min,
flotation time 80 min, and NLS 450 ppm).
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Fig. 3. Effect of pH on Cu(Il) removal by the pre-
cipitate flotation (initial Cu(Il) concentra-
tion was 50 ppm, the flotation time 30 min,
the gas flow rate 80 m{/min, and NLS 100

ppm).
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Fig. 4. Effect of pH on Cu(I) removal by adsorb-
ing colloid flotation with Fe (OH); (initial
Cu(Il) concentration was 50 ppm, Fe(IIl)
concentration 100 ppm, the flotation time
30 minutes, the gas flow rate 80 m//min,
and NLS 50 ppm).
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Fig. 5. Effect of pH on Cu(Il) removal by adsorb-
ing colloid flotation with Al (OH); (initial
Cu(Il) concentration was 50 ppm, Al (IIT)
concentration 100 ppm, the flotation time
30 minutes, the gas flow rate 80 m{/min,
and NLS 50 ppm).
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Table 1. Adsorbing colloid flotation of Cu(Il) with

Fe(OH);, AI(OH),.
H 6 7 10
Fe(ll Al B 8 9
Residual Cu(II) concentration (ppm)
100 0 64 012 024 0.65 5.6
130 0 62 0.12 025 070 5.2
150 0 6.1 0.12 0.26 0.63 6.2
0 100 23 1.3 045 0.70 1.1
0 130 21 14 042 065 1.2
0 150 215 1.2 045 072 1.3
100 30 38 0.1 01 01 1.3
100 50 39 01 01 01 15
30 100 16.2 0.12 04 0.6 1.2
50 100 142 0.11 04 05 1.3
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Fig. 6. Effect of pH on Cu(II) removal by adsorb-
ing colloid flotation with Fe (OH); and Al
(OH); (initial Cu(ID concentration was 50
ppm, Fe(IIl) concentration 100 ppm, Al
(III) concentration 30 ppm, the flotation
time 30 minutes, the gas flow rate 80
m//min, and NLS 50 ppm).
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