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ABSTRACT : The solvent extraction method was applied on a spent solution containing copper, which
was produced in a printed circuit board process, to recover copper and to reuse the etching solution. Lix
64 N (a-Hydroxyoxime + B-Hydroxybenzophenone Oxime) was used as a solvent. The acidic spent copper
solution was mixed with and alkaline copper solution to pH=2. The solvent including 30 volume% of Lix
64 N extracted 17.1gr/l of copper from the mixed spent copper solution. In the continuous bench scale
experiment, 4 stages for extraction, 2 stages for stripping and 4 stages for washing were used. Recovered
copper was recycled as copper sulfate and the raffinate was reused as copper etchant. The percentage of

copper recovery and the purity of copper sulfate were higher than 99.9%, respectively.
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ZZ (Extraction) :
2RH(O) + CuCly(A) ===== R,Cu(0) + 2HCI(A)

& 52 (Stripping) :
R,Cu(0) + H,SO4 ===== 2RH(O) + CuSO,

R : Lix 64 N (a-Hydroxyoxime + B-Hydroxybenzop
henone Oxime)

O : Organic Phase,

A : Aqueous Phase

Table 1. The concentration of alpaine and spent copper chloride solution
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Copper chloride
112gr/1 - 95g1/1
soln.
22 ERREx 495 49 1 297y 48 A5

EFE Y ZMixer-Settlen) & 0] &3 WA Fre @

& FAEE Fig. 19 Y A8 Aled &
€4 Fd Zdr] ¥ FddY Fo FEI)

of 85gr/l 2 ¥&Fol 7] W&ol Lix 64 N9 Ry
&2 30vWvHE 3Tt
EFREFzE FEF 49, AFHR 29, 95222
@, Aldzx 2gdeg FAHY e O/A (&9
) ¥l&E 512 #A3lE 0/AY 3
2 g

EgdxdAe AF AL 1802 nFsHIeH
FEZ 4L pH=2& #AF7 A8 FRYlsrt
AFPZE FAHJY. 4 DA EFxY A
7}Y2 10cm, AlZ 10cm, %¥°] 10cm o]on gz
€ AlZ 70cmZ Zo] o] Qi)

3. d3 % HE

F71 8wl F&ol FE2H= EErIF(11]E o)
%, Z3}E(Complex), 3HSolvation)5o] loH
Lix 64 olen@d o Hydly 2z o

FEshe wgde ey 2o

N2 5&

B4z 7] Aol HgolA Fo =71 4, 10,
16, 24gr/l o2 WY w pH W3l 2 YYPFZE
FS Fig. 29 YelA) Lix 64 No| 5 & 59
< pHel o}F @& FFE won pH=10A FZo]
doju}7] AAEHL pH=2.5 A H1 FE8S U
BT & Fol T FEI ¥E AS gRrE
el 25T 59 T2 A 3¢ F
Fol 779 BAdiFHeE Fo F Za
Bl T FEIt oFF & A FY FEFe
E3to] F7b7b ok Fig. 394 pH=2% o
%9 #71&uolA STg1e] FEFL
Lix 64 No] R3uujge] we} 5o 5L HFF
o7 Zylslgom Lix 64 No 2Rujulgo] 30%9
F71 8ol BE FE2FL 17.1gm1 oAtk 18
pH =3 o|FdllX e €714 @3ts Fzol A =

O

& B9 F2Fe AgolNe 59 wEol o o
A5 pH=2 M9 BYFEIHE FaRen

¥ A Langmuir-Hinshelwood FHEje] FIZxx
CHFig. 4). @3t °L§}°] =

3371 A24 A1S



50 QY 271F AZAZANA SAH= /R SFS o3 48

B3 ggoz go|slA o FHrh

g xel 5 ¥EE Table 2 o] YehUTH

Organic Solvent

C8 Cco | C10

Aque&)us Feed Rafﬁmte

C1, C2, C3, C4 : Extraction stage
C5, C6 . Washing stage
C7, C8 : Stripping stage
C9, C10 : Washing stage

Waste Water

Strip Washing Water;

Solution

Fig. 1. Flow diagram of solvent extraction for spent copper solution.
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Copper Loading (gr/liter)

Fig. 2. Copper loading variation with pH and copper

concentration in aqueous phase on lix 64 N of 30v/v%.
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Table 2. The copper concentration at each extraction stages

Aqueous Feed | Stage #1 Stage #2 Stage #3 Stage #4 Organic Feed

Organic Phase - 16gt/1 4gr/l 0.5gr/1 20ppm 0.0

Aqueous Phase 85.3gr/1 17gr/1 4grfl 0.1gr/1 Sppm -
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Fig. 3. Increase of copper loading with volume% of lix

64N in organic phase.
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Fig. 4. Equilibrium extraction of copper in lix 64N.
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Table 3. The composition of recovered

coppersulfate (CuSO,.5H;0)

Ni, Ca, Na,
Cu Fe Zn As
Sn, Cd
25.61 %| 2 ppm | 3 ppm |0.1 ppm trace
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