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vol. %, 3594 D.EHPAY ¥% 5~7vol. %, ©73Al paraffin 0il®] 5% 10vol. % Fov, YRFgolo gist Ede v 0.1, £714 o

@ Wgegae vE 100 HAs.

Abstract : The stability of liquid membrane in the extraction process was investigated through the extraction of the Zn component by
using W/O/W emulsion type liquid surfactant membrane which was D;EHPA-Kerosene-Span 80-H2SO; system. The highest stability
for liquid membrane through the Zn extraction process was obtained under the following conditions. That conditions were that span 80
concentration, as surfactant, of 2~3 vol. % ; D:EHPA concentration, as extractant, of 5~7 vol. % ; paraffin oil concentration, as membrane
strengthening agent, of 10 vol. % ; emulsion volume ratio to the external aqueous phase volume of 0.1, and internal aqueous phase volume

ratio to the organic phase volume of 1.0.
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Fig. 1. Experimental apparatus of liquid surfactant membrane
Process.
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Fig. 2. Mass flow diagram for the preparation of emulsion and
the extraction of zinc using liquid surfactant mem-
brane process in this study.

HEE o¥ JEA sy 4L 24 YAME 3
A= AHESE DEHPAS 457H80] sle 840 Apg
of sfmg & 01?01]*1% Li" o]2& AR&atginh w4
E3 LiT o]&& & d7oMY F2EAU DEHPAY A

= 23 DoEHPA°ﬂ dgaf F71dez olFHA FHES
o}‘}iE}. et ol gd A EY 28 A ¢A o2
NEAZAA dFe vieh 2o wWgoz EdL Az

=3
B
o
o
=2

%
5
&
=]
g3
2
e

LL{‘E;‘?‘:

ot

J. of Korean Ind. & Eng. Chemistry, Vol.8. No.4, 1997



554 23

A Ay @%‘9] tracer24 1500ppm Li' & #7Fsio]
I olFA oHAL I FLAM] Bk
FelEA oA AAPRoT Q3
Atomic absorption spectrophotometerE

L olEEe) FoEE 94 A0 o)

9

AH8-dte] A Fatg

3

(3) gAY AF A 24

1249 A& d49 4L daME 94 gy s
2 LiT o] 29 AMgglol FHARY 22S 93 AL
Azxste] AL Rggdde] BAXFEY oly oumsay
4& 4AFY & BUg Agsdd ge duEds
membrane filter(pore size:0.45 pm)Z 93 Ze3¥). o)
A Qe g Rgolage] Bo oA 4oz YT B
oz ANHBZ Azl WE B9 %S TN P&
&2 g 24389

(4) 1EH 2 morphological T2
011””44 JJr=4 &V‘L e 3% fﬂ’b“’ﬂ e gAY Fe
B Z(MEIADE AME-3)

4.1, AlgAR S| STt datel ool ojxis Y

F5Y Anzel glo) by Fad AE N ATE o
o} 2ol T Avhemulsion)S AZHE Zo|t uhe] m)
EBEY F4% A R0 $247 B © ol y
Sagel BolslE 4 8942 FEATZEA 239 sed
A TEY (M9 7S FAGo 2N 22582 Wojma)
£ 89le] ¥t

WA 2 Ao WA B Ade] AW FAAZ AL
steishe span80e] F% Wse]l wE oWl A T
2RIt Fig. 3% Fig. 4% W% $4d02 15004 34
% paraffin oil 10vol. %, D:EHPA 3vol. %, §7]4F] ojé
W8] RHE(Vi/V,) 10, RS that oju A
FAA(Ve/Vio) 01 22T IWEEE 200rpme] ZA0E
A7) span80e] FEW el w2 olu mhyjgy) o}31} 3]
R4 KE bl Aotk Y vhelzto] spang0e] uh
33 &0] span80e] FE7F EolAfE u wan In(1- ¢ )7}
R Tk ol Fig. 49 Yehd vy $E44 K,
HAME dedE ulel Zo] AWBHA span0e 9REg
Ho] 7nel AL 1%xgE= 2%AXEE d3mst wre 3
A & eta AR,
Fig. 5& 9] kAo @3 mo}

Ao BES JehFE 84s Ao

=

§J’¥J
o)
b

A

i

>

feie)

lo

~

off
N
)
\1
N
-
=2

“.Ln_\gu
E
E’J
1]
[}
ey
K
o
L g T
_L;a
oo
N
kY

An

£ ¥ 1o o o
2

j=d
v‘i’—"é T ZfL"‘(coallescence)?4_’2}‘3] doju}
o_)]]_o,] HULo]—OE ;d

Jr 12 e
- 42 o O
o

ng e
2,

O
© lo

o
>,
o

ol

o
o2

B3 A 8 A A 4 3, 1997

F 34 -

AR - ol dH
0.0 . . : 1 - :
u\;”\\\";%;\ -
\@\\, \\\T\\:!;\\
- i Y i
o 05 \&\ — Ty
I S~ \\\
) spanB0(vol%) \ )
o o1
5 -
-1.0 |- ° 2 ~
7 3 o
v 5
-1.5 s : . .
0 2 4 6 8 10 12
Time(min)
Fig. 3. Effect of span80 concentration on the breaking up
emulsion.
0.10 T T T T T
0.09 |-
0.08 |-
P
X 0.07 |
0.08 |-
0.05 |- -
e _ g
0.04 It 1 1 H I
0 2 3 4 5 6
span80(vol%)

Fig. 4. Constant of breaking up emulsion on the various span
80 concentration.

1.15 . T . - ;
> span BO(vol%)
< 01
% 1.10
o
15y
ap
B
3
3
17]
g 1.05 |
o
w
3
2]
=
1.00 | L i 1
0 2 4 6 8 10
Time(min)
Fig. 5. Effect of span80 concentration on emulsion swelling
rate.
i Ohtake[20, 2115¢] 2§ ol23 ¥ 94X sn Q. 1
P ojd) AWSHA BT Wt ojyz Apgas @A, &
o, e Ao FRd g e Auaxdms =2
FFS WS F glonz A PP Exye 2 ol



(@t=0

(¢) t = 10min

Fig. 6. Optical micrographs of emulsion phase during the extraction with agitation time(Magnification : 600 times).
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Fig. 19. Effect of stirring speed on the breaking up emulsion.
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Fig. 20. Constant of breaking up emulsion on the various
stirring speed.
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A interfacial area for water permeation [m’]

A, : area of the membrane [m’]

Cs ' concentration of surfactant in oil phase [wt%]
C. : breakup tracer concentration [mol/m’]

¢ solute concentration [mol/m’]

g ! osmotic coefficient

Jv : volume flux of water [m*m >s™']

Ky : breakup rate constant [s ]

ky, : mass transfer coefficient of water permeation [m/s]
L, : hydrodynamic coefficient of emulsion

R : gas constant [KJ’K "mol™]

T : absolute temperature [K]

t :time [s]

Ve : volume of mechanical entrainment [m’]

Vi : volume of internal water phase [m’]

oy © volume of aqueous solution [m’]

Je|a 2x

¢ : volume fraction of inner water phase in w/ o emulsion [-]
€ degree of breakup [-]

vy - molar volume of water

A X
0 :t=0orC=0
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1,2 : the less concentration and the more concentration solu—
tion on the two sides of the membrane, respectively

e | external aqueous solution

I internal aqueous solution
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