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Recovery of Copper Powder from MoO, Leaching Solution
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Abstract A two-step recovery method was developed to produce copper powders from copper chloride waste

solution as byproducts of MoO, leaching process. The first step consisted of replacing noble copper ions with

external Fe*" ions which were formed by dissolving iron scraps in the copper chloride waste solution. The

replaced copper ions were subsequently precipitated as copper powders. The second step was cementation of

entire solution mixture to separate (pure) copper powders from aqueous solution of iron chloride. Cementation

process variables of temperature, time, and added amount of iron scraps were optimized by using design of exper-

iment method and individual effects on yield and efficiency of copper powder recovery were investigated. Copper

powders thus obtained from cementation process were further characterized using various analytical tools such as
XRD, SEM-EDS and laser diffraction and scattering methods.Cementation process necessitated further purifi-
cation of recovered copper powders and centrifugal separation method was employed, which successfully yielded

copper powders of more than 99% purity and average 1~2um in size.
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Fig. 1. Experimental procedure of the cementation.

Table 1. Component analysis results of the leaching waste
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Fig. 2. Microstructures of the cemented Cu powder by
reaction temperature. (reaction temperature=(a) 25 and
(b) 60°C)
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Fig. 3. XRD patterns of the cemented Cu powder by reac-
tion temperature. (reaction temperature=(a) 25 and (b)
60°C)

Vol. 16, No. 5, 2009



354 ZHA - A3kA
ATH16-17]. 2 ATl 934 F EAsl v

PAke} o] Fe) AESAL Qe B5ES] 9%

22 QI8 AXxFA Foll I el Askd A

o2 Hold =3t w2t 2 U] A%

Wk Fe] AAEE whel el Fle] St

sl SAA m i vl AREshe wEEl]

x| F7tel wet ko] Absh Fide] AAE A
L2 g B A9 3 FelA s
CuO =+ Cu,0 2R B84 22397 ¢

Z2xo] A wt S AT F S A
2 Halt},

>

o & rlf

32. B3I AlZoll e SEYol Y

PaTe] A8 Aeold N8B F A%
FES FUYR F 30 ¥ F ARE FRge] v
F22 a9 4o dehigleh WA o 5 2
A 22 AKTH @) FARA 011
um 2712 ZHe YAE AAEg e, YAz A
3 glo] TRP. 105 E3F W FEH
4O TR 13 um Z7)E e Se] A
Rglom, Fazte] S5 WA T QAT vlwH
o] hmw AYAe] G BB AL 5 9)
oo}, WRgAIZEE oF 208 AT B A4

FAAE -

w}A)
fliey |

ol

4(c)), FF TEEE AR 789 23 um Z|E
ZH= dAkeE 1 oum o3t =719 78 A ExiH
o] ATk 30 FF v FEEEH 4d)e
T3] 2 um 2715 e QAR AR &
AEe e 23 um =719 SRA G Bes HE
& 4 Qe SR Al Bl aiet 2iape)
e A% 7RI 9lewd, slae) dEtE
aste Ao uelth wak A Qe 34
M7} Z7154e] 45 um =718] S AR,

2 5o 9ATE WREAS ool T
< sk 0% Fab weld S TEae
EDS 34 A3 epielet. S B Cu Y
o7} BEHA LS, Felo) kS o oA T
=9 BRug 98 4 Yook =B AWbs F 4
22 2H51= Cl(chlorine)= $x]2] 3AE E3|
A A7 " Aez FMEH.

A AT o 3 FEEe] XRD ¥4 2
I a8 6ol e 3 TR AAH e
= HRSAIZEL Agle] st TRk R B4 3
o}, 3 ukSAzke] 5 Fel 34 TR A$-
H 6(a) 7 =2 34 =T vehld. Y
o] AbSlE = UubHQl 2712 FREe] Fo| dof
UE BTEY oFeerd AxE B9 S B4

Fig. 4. Microstructures of the cemented Cu powder by reaction time. (reaction time=(a) 5, (b) 10, (c) 20 and (d) 30 min)
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Fig. 5. EDS analysis of the cemented Cu powder. (a) anal-
ysis area and (b) analysis result
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Fig. 6. XRD patterns of the cemented Cu powder by reac-
tion time. (reaction time=(a) 5, (b) 10, (¢) 20 and (d) 30
min)
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Fig. 7. Graph of reaction time and recovery rate by Fe/Cu
ratio.
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Fig. 8. Microstructures of the cemented Cu powder by Fe/Cu ratio. (Fe/Cu ratio=(a) 5, (b) 10, (c) 15 and (d) 20(wt%))
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Fig. 9. XRD patterns of the cemented Cu powder by Fe/Cu
ratio. (Fe/Cu ratio=(a) 5, (b) 10, (c¢) 15 and (d) 20(wt%))
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