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Abstract— A study on the electro-extraction of copper from synthetic wastewater has been performed. And foam-type
nickel electrode was fabricated using electroless-deposition as cathode. Copper was removed from synthetic wastewater at 99 %
by electro-extraction. Extraction percentage of copper was increased as hydraulic retention time(HRT) decreased and apparent
current increased, but it was not affected as distance between cathode and anode increased. Cathodic current efficiency was in-
creased as HRT and apparent current decreased, but it was not varied as distance between cathode and anode increased. Design
factors required for scale-up of reactor can be correlated by the equation : Sh=1.24 Re**Sc**(De,/L) ¥ (Dyo/L) %
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Fig. 1. Schematic diagram of copper recovery system.
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Fig. 2. Scanning electron microscope for the deposit of electroless nic-
kel plating on poly-urethane substrate.
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Fig. 3. Cathodic polarization curves as a function of scanning rate
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Fig. 4. Variations of extraction percentages of copper as a function
of apparent current at D, =2.0 cm.
(a) HRT=7.25 min, (b) HRT=2.42 min, (c) HRT=1.45 min.
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Fig. 5. Variations of cathodic current efficiencies as a function of ap-
parent current at D.,=2.0 cm.
(a) HRT=7.25 min, (b) HRT=2.42 min, (c) HRT=1.45 min.
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Fig. 6. Variations of extraction percentages of copper as a function
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Fig. 7. Variations of cathodic current efficiencies as a function of dis-
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(@) 0.5A, (0) 1.5A, () 25A.
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Fig. 8. Variations of extraction percentages of copper as a function
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Fig. 9. Variations of cathodic current efficiencies as a function of hy-
draulic retention time(HRT) at 1.5 A.
(@) D¢y=1.5 cm, (b) D¢,=2.0 cm, (¢) D4=2.5 cm.
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Fig. 10. Cathodic polarization curves for ferricyanide ion reduction
as a function of (a) hydraulic retention time(HRT), (b) dis-
tance between cathode and anode(D.,), (¢) distance between
wall and cathode(Dy,) at 25 °C.
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Fig. 11. Relationships between In(Sh) and (a) In(Re), (b) In(D.,/L),
(©) In(Dy,/L).

Sh : Sherwood number
Sc: Schmidt number
D¢, : distance between cathode and anode
Dy : distance between wall and cathode
L :length of electrode in solution

Re : Reynolds number
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C. :concentration of chemical species i in solution [M]
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: distance between cathode and anode [cm]
: distance between bath wall and cathode {cm]
: diameter of reactor [cm]

: diffusion coefficient [cm’/sec]

: Faraday's constant [C]

: mass flux (zup) [g/cm’ - sec]

: limiting current density [A/cm’]

: peak current [A]

: current density [A/cm’]

: mass transfer coefficient [cm/sec]

: length of electrode in electrolyte [cm]

: molecular weight of chemical species i [g]
: number of electron in reaction

: charge passed in reaction [A - sec]

: Reynolds number

: Schmidt number

: Sherwood number

: average velocity [cm/sec]

: deposited weight of chemical species i [g]
: charge number of chemical species i
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10.

11.
12.
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14.
15.

: cathodic current efficiency [%]
: viscosity [g/cm - sec]

: potential scan rate [V/sec]

: density [g/em’®)

: function defined by Eq. (9)
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