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Abstract

A study for recovering of copper and lead from electronic scraps has been carried out using a combination of bioleaching and
solvent extraction. It was found that the citric acid generated by Aspergillus niger could be an imporant leaching agent acting
in the solubilization of copper, iron, lead and tin from the electronic scrap. Copper could be selectively extracted by 10% LIX84
from the leaching solution and it recoved 99.9% of metallic copper by electrowinning process. Tin and iron were extracted from
the remaining solution by 10% Alamine336 and stripped by NaCl solution. Finally, tin could be recovered as a metallic pre-
cipitates from the mixed solution of tin and iron by cementation with iron powder.
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Table 1. Concentration of elements in samples (unit : ppm)
Al Fe Co Ni Cu Zn Sn Pb
186 | 1,000 | 183 25 | 2,600 259 | 1,200 | 900

pHZ 258202 243l AEsi9ed A& 24
& Table 13} 2t}

FollMet o) custd snel FEIF 4 26 gL
12gLE &2 2 9ol Fe 1.0g/L, Snc] Pb 0.9 g/l
°|3L, Al, Co, Ni, Zn o] FlF22 sl 3t
SV, Aspergillus niger 7% WiH njeg} AEdd=
F7Ih At 2 S0l A4 E=H], HPLCE 1%
ate] REAE B4 A o 0.008 M S 0.4
Me] tAste] AFEE BRIBIAT
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sene)oll 848k #7143} Alamine336(Henkel Co.)&
ZAA(Xylene)ell 4T 771745 ARSIt 23
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B3 (Separatory funnel)ll 4] shaking® 3+ v A
27t HEE oF K A= AAANAT. TS e
A & FEAY Fo| FEYES ICP-AESE ©]8-3}
o 7} FEHEY BEE TR 7] FE44
FEoA FE2Fe gt F&o|LFERE I
F71de e 588 gt 9, 18l 9
3 F2E 771859 Feloles A st &

g olgstd FEAES 2L wyoer ¥4

Y

(strippingyd 8- Asigiem BAEE 9N FEEH
2 o R 3tk rElE e BEY 8o

FE THE 502 3] s AAAFH
(Electrowinning)d-2 |83l 4502 3]43i9). ¢
H, FE7t AAE AEQezHy 48 5531 9
sl Alamine336°] 9|3 &riFE FH XY
(Cementationy& ©]-83l] FA4E 3|43t WM oL
B =

3.4, LIX84 0l 28t Fal(Cu)el 2| &%
F7rESe] 2w gz WA Fs AdF
o= ¥o)-d5alrl sds) e15E T1eg HEaAE
o oln) &AL Felo e el 2%

2 1



EFATH ety B ENE 72 2 749 kel A5 #ik 43

AE Hoz A YUE LIXS4E ALEgrh?
LIX84c] 2%t F2ukg-2je thax) 7o wkgaog
Q3% 98-8 3

=)
Z
N
=
olo
kS
ofy

Cu®*jq+ 2RHy = CuRy o +2H',,

A HEeEe] A (pH) Biglel] me Fao] &
Z-g9) WglE aFsed old e AFAE Fig. 1
of Yeplilth. 2doRYE AEAFe] 27) 1Y F
7t 26 gL S, AEAY pHrt 7Kgl w7
29 FE82-F7) A%E Bo|X YT pH 3.05-2lA
9%l 3ol FE&E UERME IS & F A &

100 /.,_.\.
n
-

90 | /
3
O "
5 80L
X
[=
92
B L
% 70

60 |-

50 1 1 L

1 2 3 4 5
pH

Fig. 1. Effect of initial pH on the extraction of Copper.
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Fig. 2. Effect of LIX84 on the extraction of Copper.
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Fig. 3. McCabe-Thiele Diagram of Copper extraction.
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Fig. 4. Stripping percentage of Cu at various H,SO,4 concen-
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Fig. 5. Concentration of Cu in stripping solution at various
phase ratio(O/A).
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Fig. 6. Extraction % of metal ions at various leach solution
using Alamine336.
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Table 2. Stripping percentage of metal ions from loaded organic phase at various stripping agents

Fe (ppm) Sn (ppm) Pb (ppm)

Metal ions in Organic phase 1,097 41
Pure water 2.5(0.9%) 2.2(0.2%) 6.7(16.3%)
Stripping 1.0M Citric acid 4.8(1.8%) 1.8(0.16%) 6.8(16.6%)
agent 1.0M NaOH 140(52.6%) 789(71.9%) 4.0(1.0%)
1.0M NaCl 198(74.4%) 734(66.9%) 3.7(9.0%)

271l Wt F&8o| Friske A Bolx 3t
I 99 thE 49 Aee FEE0] rEiit. o
24 5-10% Alamine336& FEAZ AT 7% Fe
o} Sn ¥He MEF oz &3, Pbel 7IEF HEES
FEAdFog drjozy Bt rhsslitte Ag &
AUt

Alamine3369l #&EH F4% 353 fsiMe gA
FHE Aok 3l=dl Alamine3360l= Sndt Fe 1]
I AR FFEH Pot EAI3HT. oietA] WA oF 3
Ao tigk g4 AsS 2ARP] H8) gAA SRl
HE gAE AT, gAAREE 255 2 Citic
acid, NaOH, NaCl®] 47k« ZFHol disied 71 48
A& ololl thst AFE Table 20 VeI
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Ae ZAHRo0) S AHEo] P st
2 Frhs g 15T NaCHR-9-S g7A2 A
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1,097ppm 2 47ppm%d A+ 1.0M NaClellA O/
A=1, 102 744%9] Fedl 66.9%2 Sng) A7}
7Fe3alaaL Pbe] A= EAge] vIvisigith uhebr
A7) 47EA EAA FollA] 7P RS & & Ik
Fig. 72 EAAZ NaClg AFEE 4%, NaClgx® ®
sl wet ZF g4 gAES Ve adelt. g
O B2HE NaCls%E =719 @4 Fe9t Sn 9 A$:=
gAEe| Frkshe AW Holi X, Feo] A
70% A= €482 Hollt Pbe A$E 10% ©I
oM & Wt give AE ¢ F AT

T, Sn 2 Ferb @AE @AgHoN F48 34
3] $3ke HRTE o838 AFEE ol 83Tt o]
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Fig. 8. Flow sheet for recovery of Cu and Sn from the bioleaching solution.
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