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Recovery of Copper from Waste Water by H. Reduction
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ABSTRACT

The recovery of copper from a-Etchent waste and pure copper solution was studied by the Hp reduction
process. The results of test were as following:

1)

The recovery of copper was increased with increasing hydrogen pressure and stirnng speed up to 300 pst
and 500 rpm, respectively, and was decreased in the higher values. But the recovery of copper was
not affected with reaction temperature. It was revealed that the maximum recoveries of copper from
the fresh copper solution and ¢-Etchent solution reached 90% and 60%, respectively And in all tests
the copper recovery from pure copper solution is higher by 30-~-40% than that from o-Etchent solution.

2) The recovery of copper was increased up ta 30 minute of reaction time, and after then it became constant.
The copper particles prepared in the initial 30 min have the needle-like shapes and in the longer reaction
time than 30 min the shape was changed inlo noudle-like form. The average particle size was about
2~3 um.
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Table 1. The Composition of a-Etchent
Element | Cu | Ni | Pb | Fe | & | As
Content {wt%)| 14 | 0.1 | 0.001 | ND. [ ND. | N.D.
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Fig. 1. Schemalic diagram of experimental apparatus.
1) pressure gage
2) reaction vessel
3 slirrer
4) sampling out
8) temperature controller
6) heating element
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Fig. 2. Effect of hydrogen pressure on metallization of
copper.
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Fig. 3. X-rav diffraction pattern of copper powder pre-
pared.

shie 14 2WE o=z sRga
A o] o= homogeneoust'}"olti
Fig. 2% %9 Z7|%< 115 g/100 ml, *
pH 8.6(=k¢ pH), ®#-5-2A17F 127} :LEJ el =
500 rpm 0.2, Ao Fo] &<l v A
dgkL vleldl Aotk o] _‘_—,'_%oi] 218}y
a-Etchent %] 4z E-9te] 300 psvlAl= %94 = g0)
77t 3 o4l M ade e Holw giv)
d7)4] %5 Ea98) 5480 p-Fichent L84 K
©}35% 7R EE AL A G415 2ol Ho] 5025k

A o), A 39 A 335, 1994



10 B - SEE - LA

93 100

60 7O 80
L !

50
I

E_,/B\BJE

Q@ Cupric sulfate
g o—Etchant solution

Recovery (%)
30 40

20

T T T T T
200 300 400 500 gog 700 BOO

Stirring speed (rpm)

10

Fig. 4. Effect of stirring speed on metallization of cop-
per.
(Cu initial conc. : 11.5 g/100 m!, Temp. : 206T,
Hydrogen pressure @ 300 psi)
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Fig. 5. Lffect of lemperature on metallization of cop-
per.
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Fig. 6. Recovery of metallic copper as a function of
reaction time.
{(Cu imtial conc. @ 11.5 g/100 mf, stirring speed ©
500 rpm, Hydrogen pressure : 300 psi, Temp. :
205%)
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Photo. 1. SEM micrographs of Cu powders prepared by Hy reduction at various reaction time.
(a) 30 min ¢h) 45 min {c) 60 min
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