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Abstract: Simulated liquid waste containing 50 ppm cobalt ion was treated by precipitate flotation using the surfactant of sodium lauryl sulfate.
The effects of initial cobalt ion concentration, pH, surfactant concentration, removal time, gas flow rate and foreign ions were estimated on removal
efficiency. 356% H:0» was added for pre-treatment stage before precipitate flotation. As the result of pre-treatment, optimum removal pH and the
pH of treated water being discharged were lowed and optimum removal pH range was broadened. For the result of this experiment, 99.8% removal
efficiency was obtained at the condition of 50ppm of initial cobalt ion concentration, pH 95, 70 mL/min of gas flow rate, and 30 min of removal
time. Attraction between precipitate and surfactant was supposed to be influenced by solubility and chemical affinity among species in sloution as
well as zeta potential. The influence of foreign ions such as, NOs, SO; 72, Na’, Ca” on the removal efficiency was also observed. Removal efficiency
by precipitate flotation containing 0.1 M of SO4 ion decreased to 90% due to the decrease of zeta potential and interruption of precipitation.
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1. nitrogen supply 6. mass flow controller
2. valve 7. fritted sparger

3. humidifier 8. reagent syringe

4. glass wool column 9. sampling port

5. needle valve 10. foam discharge port

Figure 1. Experimental apparatus.
2. AE 9y

21 A <

FYE Rojsole) AZE st 95% CoCl - 6,0 &
THF A ALY collectors A GFe] Lol
A4 sodium lauryl sulfate (99%)S AMLelgc), ZwE o)
AYE st 5% H0. AFstRTh 9%o]l 9] g3re
371 st el 29 AL 995% CaCly - 6H:09 995% NaCle,
Fol29 A 99% NaSO:% 9% NaNO:Z ZH5ol &84 A
Ag-3H T}

o oo
we dob rg o

2.2, M¥Ex

Figure 12 & d¢d AL43 Fx9 AFrold Afgye
PYREX glass® W7 47 mm, ¥°] 100 cm2 A&3Q}, AZe
Aa7teE £A% F22%A (Buchner funnels, porosity F, 4~
55 ym)E Tt AYAAY Fa7tAE LA U] g
do] 22 ¥ 0L, Furd Ry AAE AAY] Yo
A3 E SANAY. FYY $Eoz JAE TFE] 9%
o Pl 24717} %% mass flow controller (Brooks Model
S80E)E AHgatgon, 9 Alzte] A £ £ £o] BEs}
T FLECLY FEE 245 95t WX AP Tan
Y 4Z& A3t atomic analyzer (PERKIN ELMER 1100B)E
AHgsle] R F £ Yo do} e 3LECRY AE kre
57430t Zeta potential®l 23L& DELSA 440 zeta potential
meter (COULTER)E o] &3t}

2.3, Myary
25~100 ppm ¥ FWE TdsAL 1000 ppme) F AL A}
$3t] AU HOp2A A= S 22 yolA] v
o] Z dojUER HO02 7}e}y] de] Ronele] pHE WA o
Ze4 (pH 9522 3 o2 K03 789t HOy= A
olmE U7t Foe 499 pHIL i Yol AL BAY
T e FEG AEYG TuE ¥ A Yi= pHE 9
g m7k2] AA8) NaOHE 7}ete] 948} pHE 2430}
AL 94 2y WRd HA f402 AAE IS UL 2
vE 2} 200 mLE IEAoR ZY 4R FYA o

s}, 4 10 9 A 1 3, 199

SEERPE

40

oo a:treat with H,0,

b: no treatment
30 - \

Q

20 4

-10 -

Zeta potential[mv]

-20 4

-30 4

7 8 9 10 11 12
pH
Figure 2. Zeta potential of cobalt hydroxides, concentration of
Co(Il): 50 ppm.
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Figure 3. Effect of pH on cobalt hydroxide removal by the
precipitate flotation. Initial concentration of Co(Il): 50 ppm, flotation
time! 30 min, gas flow rate: 70 mL/min, and NLS :100 ppm.

a : treat with H:O» and flotation, b : treat with HxO; and filtera-
tion, ¢ : no treatment and flotation, d : no treatment and filteration.
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Figure 4. Effect of NLS concentration on cobalt hydroxide
removal by the precipitate flotation at pH 9.5. Initial concen-
tration of Co(I): 50 ppm, flotation time: 30 min, gas flow rate:
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Figure 5. Effect of flotation time on cobalt hydroxide removal

by the precipitate flotation at pH 95. Initial concentration of

Colll): 50 ppm, flotation time: 30 min, gas flow rate: 70 mL/min,

NLS: 100 ppm.
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Figure 6. Effect of gas flow rate on cobalt hydroxide removal
by the precipitate flotation at pH 95. Initial concentration of
Co(Il): 50 ppm, flotation time: 30 min, NLS: 100 ppm.
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Figure 7. Effect of foreign ions on cobalt hydroxide removal by
the precipitate flotation at pH 9.5. Initial concentration of Co(II):
50 ppm, flotation time: 30 min, gas flow rate: 70 mL/min, NLS:
100 ppm.
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Figure 8. Effect of cobalt concentration on cobalt hydroxide
removal by the precipitate flotation at pH 95. Initial concen-

tration of Co(I): 50 ppm, flotation time: 30 min, gas flow rate:
70 mL/min.
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