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Abstract— Experimental investigations on the removal of Direct Blue from an aqueous solution were carried out through

two foam separation techniques: ion flotation and adsorbing colloid flotation with Fe(Il). The residual concentration of

Direct Blue can be lowered to below 0.5ppm in 3 minutes by ion flotation and below 0.1 ppm in 2 minutes by adsorbing

colloid flotation from the aqueous solution containing 25 ppm of Direct Blue. The optimum pH for the removal of Direct

Blue was found to be 4 for the ion flotation and 3-5 for the adsorbing colloid flotation. The effects of surfactant, foreign

ions, and AI(III) addition on the removal of Direct Blue are discussed. The adsorption and separation mechanism on the re-

moval of Direct Blue by the foam separation techniques of ion and adsorbing colloid flotation were also observed.
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Fig. 1. Schematic diagram of experimental system.

1. Air tank 7. Sample outlet

2. Valve 8. Sparger

3. Humidifier 9. Flotation column
4. Glass wool column 10. Inlet

5. Needle valve 11. Discharge foam
6. Air flowmeter
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Fig. 2. Effect of flotation time on Direct Blue Removal(For ion flo-
tation, initial Direct Blue concentration was 25 ppm, air flow
rate 100 mL/min, [HTAB)/[DB] 3.5, pH4.0. For adsorbing
colloid flotation, initial Direct Blue concentration was 25
ppm, air flow rate 100 mL/min, SLS concentration 60 ppm,
Fe(III) concentration 80 ppm, pH 5.0).
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Fig. 3. Effect of pH on Direct Blue Removal(For ion flotation, in-
itial Direct Blue concentration was 25 ppm, air flow rate 100
mL/min, [HTAB}/[DB] 3.5, pH4.0. For adsorbing colloid flo-
tation, initial Direct Blue concentration was 25ppm, SLS
concentration 60 ppm, Fe{IIl) concentration 80 ppm, air flow
rate 100 mL/min.).
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Fig. 4. Effect of HTAB concentration on Direct Blue Removal by
ion flotation(Initial Direct Red concentration was 25 ppm, air
flow rate 100 mL/min, [HTABJ/[DB] 3.5, pH 4.0).
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Fig. 5. Effect of SLS concentration on Direct Blue Removal by ad-
sorbing colloid flotation(Initial Direct Blue concentration

was 25 ppm, air flow rate 100 mL/min, SLS concentration 60
ppm, Fe(IIl) concentration 80 ppm, pH 5.0).
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Fig. 6. Effect of Fe(Ill) concentration on Direct Blue Removal by
adsorbing colloid flotation(All the other conditions are same
as Fig. 5).

Table 1. Effect of foreign salts on Direct Blue Removal by ion flo-
tation

NaNO, Na.SO, Ca(NO,), Residual concentration
(M) (M) M) (ppm)
0.0 - - 0.32
0.1 - - 2.69
0.2 - - 347
0.3 - - 4.08
0.4 - - 4.83
0.5 - - 5.39

- 0.0 - 0.32
- 0.1 - 6.59
- 2 - 7.24
- 0.3 - 7.61
- 0.4 - 7.89
- 0.5 - 7.92
R - 0.0 0.32
- - 0.1 6.09
- - 0.2 6.74
- - 0.3 7.11
- - 0.4 7.39
- - 0.5 7.42

Direct Blue=25ppm, [HTABJ/[DB]=3.5, pH4.0, air flow rate=100ml/
min, flotation time=3 min,
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29l Na'E E3ta gl= NaNOwel vlsl] dgke] F& o + 3%
cF. o]& kel sfol el Na' o] £k ol7ke] o) £l Ca”
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Table 24l &2HE =
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Table 2. Effect of foreign salts on Direct Blue Removal by adsorb-
ing colloid flotation

NaNO, Na,SO, Ca(NO,), Residual concentration
(M) M) M) (ppm)
0.0 - - 0.03
0.1 - - 1.03
0.2 - - 1.57
0.3 - - 261
0.4 - - 2.92
0.5 - - 313

- 0.0 - 0.03
- 0.1 - 0.72
- 0.2 - 2.53
- 0.3 - 4.89
- 0.4 - 7.36
- 0.5 - 10.51
- - 0.0 0.03
- - 0.1 0.58
- - 0.2 2.02
- - 0.3 391
- - 0.4 6.62
- - 0.5 9.46

Direct Blue=25ppm, SLS=60ppm, Fe(Il)=80ppm, pH35.0, air flow
rate=100 ml/min. flotation time=2 min.

Table 3. Effect of AI(III) on Direct Blue Removal by adsorbing col-
loid flotation

Na.SO, Ca(NO,). Fe(I1I) AI(III) Residual concentration

M) (M) (ppm)  (ppm) (ppm)
0.5 - 80 0 10.51
0.5 - 80 5 3.86
(1.5 - 80 10 1.00
0.5 - 80 20 0.60
0.5 - 80 30 0.59
- 0.5 80 0 9.46

- 0.5 80 5 2.64
0.5 80 10 1.12

0.5 80 20 0.80

0.5 80 30 0.50

Direct Blue=25ppm, SLS=60ppm, pHS5.0, air flow rate=100 ml/min,
flotation time=2 min.
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