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Effects of gas injection on the copper recovery from industrial waste water in a fluidized-bed electrolytic reactor were
investigated. Effects of gas injection on the individual phase holdup and efficiency of copper recovery for given operating
variables such as liquid and gas velocity (0.1~0.4 cm/s), current density (2.0~3.5 A/dmz) and amount of fluidized solid
particles (1.0~4.0 wt%) were examined. The solid particle, whose diameter and swelling density were 0.5 mm and 1100
kg/m’, respectively, was made of polystylene and divinyl benzene. It was found that the holdup of gas and solid phases
increased, but that of the liquid phase decreased with increasing velocity of gas injected into the reactor. With increasing gas
and/or liquid velocity and increasing amount of fluidized particles is not needed, the rate of copper recovery increased to a
maximum value of and subsequently decreased. The recovery rate of copper increased almost linearly with increasing current
density in accordance with Faraday’s law.
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Effects of Gas Injection on the Recovery of Copper Powder from Industrial Waste
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1. reactor 6. waste water reservoir 11. T-controller

2. electrode 7. thermocouple 12. cooler

3. pH meter 8. screen 13. Cu powder reservoir
4. sampling tap 9. liquid motering pump 14. liquid flowmeter

5. A-V meter 10. distributor 15. compressor

Figure 1. Experimental apparatus of three-phase fluidized bed
electrolytic reactor.

Table 1. Composition of Waste Water from Electronic Industry
after Pre-treatment

Element Cu Fe Mn Ni Zn
631 wt% 0.29 ppm N.D.
(N.D. : Not Detected)

Content 0.43 ppm 13.11 ppm
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Figure 2. XRD analysis of copper powder recovered in the reactor
(Lac=1.5 em, Ug=0.1 em/s, U.=0.2 cm/s).
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Figure 3. Individual phase holdups in three-phase fluidized bed
electrolytic reactors (W =1.0 wt%, 1=3.5 A/dmz).
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Figure 4. Recovery rate of copper with variation of gas velocity in
three-phase fluidized bed electrolytic reactors (W =1.0 wt%, Lac=
0.5 cm, UpL=0.1 cm/s, I=3.5 A/dm’).
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Figure 5. Change of pH with reaction time in the three-phase
fluidized bed electrolytic reactors (W =1 wt%, Lac=0.5 cm, UL =
0.1 cm/s, 1=3.5 A/dm?).
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Figure 6. Recovery rate of copper with variation of liquid velocity
in three-phase fluidized bed electrolytic reactors (W =1.0 wt%,
Lac=0.5 cm, Ug=0.1 cm/s, I=3.5 A/dm’).
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Figure 7. Recovery rate of copper with variation of current
density in three-phase fluidized bed electrolytic reactors (W =1.0
wt%, Lac=0.5 cm, Ug=0.1 cm/s, U, =0.1 cm/s).
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A : surface area, m’
H : height of bed, m
1 : current density, A/dm’
Lac : length of anode and cathode of electrode, m
AP : pressure drop, N/m?
R : recovery ratio of copper powder, %
t : reaction time, min
UL : liquid velocity, m/s
Uq : gas velocity, m/s
W : weight ratio of solid particle, wt%
Ws : amount of fluidized solid particle, kg
Jz|ojA 2Kt
£G : gas holdup
€L : liquid holdup
BN : solids holdup
# A
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