Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 1998

25} FRARINE ST DA A% 89 F (el B

uhzlo), e
Aaddistal 88t st
(jina0829 @skku.edu’)

Separation of Copper(Il) Ions from Aqueous Solution

by Liquid Emulsion Membrane Using Ultrasonic Homogenization

Jin-Ah Park’, Tai-Soo Chung
Department of Chemical Engineering, Sungkyunkwan University

(jina0829 @skku.edu’)

AE

o]&o] A% Fd Hoj7te F&3 AU S5 FEALY FFo= st AFF
Eolu HAle] o] g I Wk oyl AUIEY EaFeo HA Fe FHEHo A=
7t 3 Ao]g FA AAA olfE & BAS FiL Utk olHd frtE S
3¢, wE, 5, AAE ddAA dEste WS A AY RS TEs s dE
o7l Fd] xR AgEo $oH1-3] AAAQ "delA vs fEd wHes o
o] glom H&9 FAA Y A S o] &atel = AT A o] Fo XL
ATH dute 3 E F 5 AR FE AUdoz HistE gre woln F3s)
= YA A7l Yste] B ste aA e T 2A, §49] &Ik e oA &4
o A ALl o] 3}8FA 1WA (chemical affinity)ol] ¢ #2]3ch. F45¢ FAAH o
TS A& AxU7EE detstEe AlEY, A5 T EhEY de fUrEEAES 3
T, FFHA AT L sF=dS Ao)&stde AU F, ofd, AR, 92, v,
TohE S SR o Fo XA UTH4-6]. EgH HubHe] glojia = F&Holo] 1w
Eufe] Jo g Fegdol H7| wie] #& &AqoRFYH F&Ho2Y FFo] s
of FAA™ Fokddl A F&ole 3ot HaeAgEokel §&%HL ATHT7] oEH
Y duks o] g3 gl ], w5 #e dF= B TAR3A B ¢ UE
Hpo} zro] AH A A| 2= sorbitanAl Yt polyamined 2] H] o] A AHBA A F2 9
|5, oA = G AN gt iv F2 o] &5 gtk

2 AT

2

L &9 AT E AVRsle] ol w3k 342 D2EHPA(di-dthylhexyl

phosphoric acid)& 9AZ Xt HAS o] &3t ik 58 FoA FE()o]
=5 Y% JdoA Foed AHEAAQ Span 80 T, W/O/W oHA Fofaf
YH-=8A AAn] HSO, T2 e E2ass dolH g

i
ot

Aulo] o) F&ol&S HEs AF AA AGer FREAY. FHolol A}
= R dEdder RS s, of AEALL A FUIH Wi
Ggor T ol AAFom o] AT of7|A ool g2 oHEAS
TS E F714E EatH, o] U1 FEHA A 2 ARSHAR T4
o] 9laL, o] AMEGAR Qlste] {74 Wiol WHFEAFS nadd Yz BEo
W/O(water in oil) IEHAS FAHTTH ole} o] FAH oBAS Q8o A4t



Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 1999

AZIA =W, F-FE&A Fol EASte a&ol=0] F714 T FEFAE 3 Ui
TEHFoE ol FF 7F o] FojZch B A¥e W/O/W(water in oil in
water) o2 A FEZ oJF ol FE(I)e]=o] EAstaL, F7174Q0 Aute] F=
T ol dAFZE S AL A HSO,-2M) SN o7 A 5 o]
o714 & HFo 7 YEFE Ao Fhol FTRHT U
T (I)o]=o] Hu YREFgddoz Feya, yisgaid
o] FrolLe 9RFE s
yE 5] FEI(I)o] =2
Fo R olsdte AW
e FEEHe 4o H

B G Mg Ao

= I e
o
£
e
it

I
&

o

o, ¥o

E)
ofy
lo

ox N
i off

2
(o

r f
T
=
12 4 o\

N
>

g ©
‘Ho}-r‘U“)‘
L i

=
S

o

rlo

CuSO; * 5H,0(DukSan Chem., <%= 99.0%)
s THIT &fdstz, pHE AE3A Y. 742 pHE pHUIE(Model : 720A, Orion
Research Inc., USA)ZE ZA3gom, 371 S 332 3}7](Ultrasonic Generator
Model 450, Branson Ultrasonic Co., US.A)E AFg3t9 1 HE7]0 AFEH wdbr|e] wl
HEE T = digital®@ @1 7= Glas—ColAFe] GT24 stirring system(Model 099D HST220)S
AbEste] At el W& A (HoSO~2M) 3 wH-& A (Al H A A + A 241
+D2EHPA)S o8] T3 &2 4olx 2&972379 flat tip(1/2 in. diameter)S A}
Gt ZAFER-RRZ F3AA WO0E oEHdES Azt FshrldA] Axs W/
Ae HEz7]A A2 CuSOs - 5HO 200ppm F8&Ho] Al A W/O/WE EoH
As e 283 FA¢l D2ZEHPAS] w25 WSHA7]aL wyh7| 2 £ WyHkAZE
S WA 7| kst $ol AAHAIZE S AAA T ARE AFH ] YAFFE
24 7] (Atomic Absorption Spectrophotometer, Model : Z-6100, Hitachi Co., Japan)® &4
ERsa=

It

23 9 37

1. AAlH &4 A2 Span 80 w=2] 33k

Fig. 1& &4 Fe(l)ol< F%+ 200ppm, v Ao e =53 #43}7]9]
ZAMY = 93watt, ZAAIZE 0secd] Ao 2 WHEFEN H.SO-2M, WiHF=8d/44 g
AA g AU 1/1, AEA/ /LAY AAN 1/4, HE7] 2] wHEE 500rpm <]
Z7o A AAEA A el Span 802 &= W3le] wE copper(ll) o229 Halg&S e
ok AAEAdA Span 809 FE7F 9% Y wi= do] FAA A Aure] HAd
FASHE At 2EATY] F7FE copper(Il)e] FEla&o] HojdS & 4+ Aok AW
A7 7%, HEA 105N A 99.03%(1.95ppm) 2] 7HE £& B8 E S-S YehyA ek

of

2. WO/W o8 Fozfo] 2 33k
Fig. 2= W/O/W ol Fojgfe] wsle] w2 copper(ll)o]22] 2 &&S e
ATE 2P ZA A B G Aol odEAY o] HE AFo= B EEo] "ol o
HAEA A ZAMuko] oyl copper(ll)o]&o] &F/dolA UFAdoez Fi=Ed HS$-
copper(Il)o] &S F+E& F v T HSO, & Ao EAafoF st 1 o] Ao
o=z B & 3 HEA|Ro] AYyAEA 9 g g Qs yFde] fEo] dojur)
wolth, W/O/WelldH Fogko] 1:4Y HEAIZE 10514 99.02%(1.97ppm) &. &2 7}

T T BYEeS eI

ofetZete O/EH EE MH9Z Mz 20035



Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2000

3. g AAn o gk

Fig. 3= W& A9 A A no] W& copper(ll)o]2] FEla&el vA+= FFS v
BRI Th HoSOy 88 / AHEAdA &Ao AAn7 2/10 A Sole e FAdste=
AHSGA &Ho] FFH3ste] wro] ghAl PAF o] Aol "HoyAw, AAH 7 /15t
Z Agdde s P4t AR o] HE FHA FASA "ok AAH7E 1/3Y
A= ol FAYA L a7 A EHHAG Ao TR Q] FHEET7F HojA
9749l copper(ll)o]=o] WFHdo=z Faste AS of@A vhEo] #Ea&s ol
Aok, HeSO, &4/ AdddAd L&A AABZE 1/1, HEFAIZE 10204
99.1%(1.79ppm) 2] 7} £ FEl2& S YERITH

4. HoSO, %ol W2 93

Fig. 4+ HoSOy &4 Fxo mE 7
B A W59 HoSOs s=7F A-ZTE 9549 opper(H)O]QJ %F/]E
stA #oh 2y AAR HzSO4 %57} 27}5 % o g 8ol ‘%IO] *7%} ]_ %=
ool AEANe = Qs 4
= °F715}3’~ R SR ﬂ—’?%# 5 —EX}%O] i—'i% J‘A (eSS ’\Poi OWLO E3) 4
ol sS st HEENS i, Iuye FUME dogA "k HSO, §=7F 2MY o
@ﬁf—/\] 103l A 71 £& 22 &89 99.06%(1.88ppm)= LHEF AT

1. Abou-Nemeh, I. and van Peteghem, A. P. : "Kinetic study of the emulsion
breakage during metals extraction by liquid surfactant membranes (LSM) from
simulated and industrial effluents”, J. Memb. Sci., 70, 65-73 (1992).

2. Kakoi, T. Nishiyori, T. Oshima, T. Kubota, F. Goto, M., Shinkai, S. and
Nakashio, F. : "Extraction of rare—earth metals by liquid surfactant membranes
containing a novel cyclic carrier”, J. Memb. Sci., 136, 261-271 (1997).

3. Chakraborty, R. and Datta, S. : "Extraction of Te(IV) by liquid surfactant
membrane”, Hydrometallurgy, 43, 169-174 (1996).

4. Bhowal, A. and Datta, S. : "Studies on transport mechanism of Cr (VI)
extraction from an acidic solution using liquid surfactant membranes”, J.
Memb. Sci., 188, 1-8 (2001).

5. Juang, R. S. and Jiang, J. D. : "Recovery of nickel from a simulated electroplating
rinse solution by solvent extraction and liquid surfactant membrane”, J. Memb.

ci., 100, 163-170 (1995).

6. Reis, M. T. and Carvalho, M. R. : "Recovery of zinc from an industrial effluent by
emulsion liquid membranes”, J. Memb. Sci., 84, 201-211 (1993).

7. Chakravarti, A. K., Chowdhury, S. B. and Mukherjee, D. C. : "Liquid membrane
multiple emulsion process of separation of copper(Il) from waste waters”, Coll &
Surf. 166, 7-25 (2000).

ofetZete O/EH EE MH9Z Mz 20035



Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2001

100 30
% —e—span80 1% —— W/O/W 1:3
—=— span80 3% o5 | —=—W/O/W 1:4
80 ——span80 5% ——W/O/W 1:5

70 —>—span80 7%
20 |

—*—span80 9%

60 |

Concentration of Copper (ppm)
o
o

Concentration of Copper (ppm)
e

40 |
10 |
30
20 &
5 |
10 |
0 o ‘ ‘ ‘ ‘
2 5 8 11 14 2 5 8 11 14
Contact time (min) Contact time (min)

Fig. 1. Effect of Span 80 surfactant Fig. 2. Effect of the amount of W/O

concentration on copper(Il) ion emulsion solution on copper(II)
Separatlon. ion Separation.
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Fig. 3. Effect of H;SOs/surfactant ratio in Fig. 4. Effect of H,SO, concentration on
(W/O)emulsion on copper(Il) ion copper(Il) ion separation.
separation.

ofetZete O/EH EE MH9Z Mz 20035



