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Abstract—In order to investigate the characteristics and the optimum condition of the gas-liquid interface adsorp-
tive separation of metal sulfides, the coagulation-dispersion and the adsorptive separation of the single and mixed
systems were experimentally carried out, and the adsorptive separation model was considered.

Theoretically, the separation rate of fine particles by gas-liquid interface adsorption was derived under the assump-
tion of adsorption by coilision between rising bubbles and particles. The relation between the residual concentration of

fine particles and the bubbling time was obtained as follows and this equation proved successful with the experimental
results.

C - Co exp [~(3/4)f{Gh/Va)1]

The effects of air flow rate, column height and ethythexadecyldimethylammonium bromide(EHDA-Br) concen-
tration on the collection efficiency have experimentally been investigated.

The collection efficiency was maximum at the optimum concentration of EHDA-Br for the coagulation, i.e., 0.06-0.13
moles of EHDA-Br per unit mole of metal sulfides.
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Fig. 1. Apparatus for bubble foam adsorptive se-
paration,

1. Compressor 2. Humidifier

3. Rotameter 4. Column

5. Feed tank 6. Feed pump

7. Level controller 8. Feed flow

9. Foam breaker 10. Foamate flow
11. Circulation water 12. Micrometer
13. Bottom flow 14. Distributor

A. Air flow B. Bulk liquid flow

o

3-2, 55 ¥ =Y

Fad FET 4AFPEH7) (shimadzu model
AA-670/GV-5)% ZRsleich, st Faeriol 2
ARA 7 Addehe A FEudue A8E 348
the FHEE A =% Taldch

Z1- A Faell ARE T34 sulfided] U7¥2
£ AF9E +4734 (Coulter counter TAII, Coul-
ter Electronics) & AH&-3lo] #4313} (Fig: 2).

FA4Y d=dzz8e 738 CuS, CdS ¥ ZnSY
ARHE YA474L 27 5.9, 6,3, 5.5umel9l

3-3. SHE-E A

olaizte) ]-WA FEeE ANS Aol o1

HWAHAK KONGHAK Vol. 27, No. 1, February 1989



36 AR5 - w47 B - AR

40 1.0

30k .

Conc. of metal sulfide/initial cons. of metal sulfide

S
e
g
o 20
(=1
(5]
£
. -
>
r=- -
10F
i —
— —d -‘l
J ==
i r - 0 i 1
. . 1 1
) = e AN 0 15 3 45 G 75x 1074
0 5 10 20 .
. . Concentration of EHDA-Br (mole//)
Particle size (um) . .
. . . L . Fig. 4. Coagulation of metal by EHDA-Br.
Fig. 2. Particle size distribution of metal sulfide. Metal sulfide: (O) ZnS, (&) CdS
----- , CdS; , CuS; —-—-, ZnS
ok gtr},

5% sulfide®] 7]-o84lm FzhRelol«] EHDA-
Br(Eastman Kodak)®ol =23 4% Axs glst
o] Cu(ll), Cd(I1) % Zn(I1) 48 500 m/el 1,05
kel Na, S48 7tslol pH7ol4 347k mat
stod 38t ukR-2]7l c}%, EHDA-BrE #7}elo] 28
Zb aekstz ul7d 3, 7cem, LO] 30cme] A 7batol —lr
},04 101[‘711” HOLZ], 7171-/(]«;] ol]njo =] H El ]
cm?l Aol A A5 % Hete] AFTEE FEE ’:—c}
o] #4743 EHDA-Br w=ofl cidlod %.4]5}eich(Fig

0.8

067t

j__,

0.4

Concentration of CuS/initial conc. of CuS

0.2 S AYe TE5 F=slE 20- 160mg//,
EHDA-Br #5324+ 0,4X10°%~ 75X 10 mole/ !
o]
. . k) 2.0 2.5 -
’ Conce(:ltsration olf(;iHDA-lBr(mole/l x 10%) - 4. 2% o 0¥
Fig. 3. Coagulation of CuS by EHDA-Br for con-
centration of Cu) =100), 4K2), 4-1. ST-BLBHA
80(2), 120(0), and 160 (0), g/l X 10°, 7|-lA™ Fato 7 olald He|dlein AmgdEa
of d=HE A siAtAAe] FUE4E Aty A
Azl A SAdA e G H AHBLEA] £ FEErE Fobele], LAY AT ARYAr e
712l 71-odAlE §abg o] &3l FAYAE AR Fadtoe Ao aAfFrst Ayl 4
off FAFHAIA Feldhe Helmr AliggdEae] § elof] th3k & ¥t "ol %79l EHDA-Br sxol
ko] 2AAE-S sheind o Akl iEt 23S A Hsted CuS, CdS % ZnSel #AF5= of 271z e]

stetZst M2TA H1E 1989 23



FE4 55 AAY J- A FEee A AT 37

W% vehd Fig. 3, 4% X3 ohed 2e S o
4+ ik,

EHDA-Br #7}gke]
dehded CuSt $1-4

7ol w2} 3 A
g S5t
o] & QAIFE 4tole] M} ui$ Fo} EDHA-
5ol BE S -4 o ofuisiA HEe o
4 Ak, CuSE=9 22 EHDA-Br A7} Fx7kol
© AAAQl A (Fig, 5)7F & A33tw] EHDA-Br
1mole24] CuS 14moled $AE 4 Urt,

CdSet ZnS+ §4-F4ke] ¥ AFE Alolo] W
7} CuSHt} Yo] CuSAHz $A-EAE4bo] vidkalx]
= 9o, Cd9t Zndl 27|1¥% 80mg/lolA A
EHDA-Br 5%+ 7t7} 0,96X 1074, 1.68X10 *mole
/1019

A Abo]

fsa

He

ol

]
A

g
olf oo

-

oE
o 0O
=

I

ox

4-2, 7|-HAIH &=

EHDA-Broll 93 3<% sulfided] 3-44% Az}
o4 EHDA-Brg AH&3bd 71-4Ald §iez 23
4 sulfide®] &=l Hej7}t d4bE

W7 5.5cm, %o 105cme Fj@g AREdlo]
pH7, €% 25%1C, 371+ 2,5cm®/secoll4] Cu

2
N
=
x
3
<)
E
St
5
<
a
o)
m
B 1
o (e
2
£
=
g
c
S [ (@)
g
3
£
& (@)
0 I 1 i
0 40 80 160

Initial concentration of Cu(II) (g/! x 103)

Fig. 5. Relation between optimum concentration
of EHDA-Br and CuS concentration of su-
spension,

(pH = 7, mixing time =2 min and settling
time = 10 min )

100

80

50

40 [

Concentration of Cu(II)(g/1 x 103)

20F

0 i
0 1000 2000 3000 4000
Time (sec)
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NOMENCLATURE

: radius of bubble [cm]

: concentration of particles [g/cm®]

: initial concentration of particles [g/cm3]
: diameter of bubble [c¢m]

: collection efficiency [-]

: volumetric flow rate of air [cm®/sec]

. height of liquid [cm]

: number of bubbles per second [sec™]

: radial distance [cm]

. time [sec]

: volume of liquid [em®]

: volume occupied by a bubble rising through li-

quid [cm?)

: liquid volume in which particles are captured by

a rising bubble [cm?]

: adsorption rate of particles [g/sec]

. dimensionless distance defined by r/a [-]

. function of stream line [~]

: angle (radian)

: distance across which particles are adsorbed to

bubble surface by coulombic attraction [cm]

. distance perpendicular to x-axis [cm]
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