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Abstract: The simulated cupric wastewater was treated by electrolysis-enhanced microelectrolysis coupled method. The
influence of different processing conditions on residual Cu?* concentration of effluent was studied, the reductive
electrodeposition process and crystalline process of copper ion were analyzed by electrochemical workstation and SEM.
The results show that the optimum process conditions of electrolysis-enhanced microelectrolysis coupled method are that
the electrolyzing voltages is 12 V, pH is 4, and mass ratio of iron to carbon is 3:1. Residual Cu?" concentration of effluent
is only 4 ng/L, the water quality of effluent is far superior to those of the separate use of microelectrolysis and electrolysis.
The external electric field on microelectrolysis padding can make the reduction peak voltage of copper ion move to
positive potential, reduce the reactive over voltage, and promote the reduction reaction working quickly. At the same time,
the electrodeposited copper crystals on the surface of activated carbon can be refined significantly because of external
electric field.
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Fig. 1  Schematic diagram of electrolysis-microelectrolysis
coupled method: 1— Flume; 2 — Peristaltic pump; 3 —
Electrolysis-enhanced microelectrolysis equipment; 4—Flume;

5—DC power supply
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Fig. 2 Effect of voltage in simulated waste water on residual

Cu*" concentration at mass ratio of Fe to C of 1:1

Th A, S ETHE 12 VI, 5B R R,
WP RAR, ARSI H R BIR JE S T s 2 0
DABE H s S0 F IR AR RN, 2 TR s —
THERE T Al b Cu AR SR H iR, 59— 5 T B4
(R4 A A T P A L AR SR A A T i, SR T
Cu* PEBIRR R THIRAF LTI IE S5, e 13 V HUR 4%
RN, Cu™ 5k B R B S i b et el 3ok vy A9 R
MY AR IR IR AT A SO, AR HARR DR )=
ST BEAS T Cu® e R T 145 L il 7
TR B0 Cu ik PV P (KT o, RS S A S I i
MR 12 Ve

2.2 K[ pH 3 Cu®' 5% Bk E RN

Z BRI R K (p(Cu* =100 mg/L, ¢(Na,SO4)=0.1
mol/L)/EF R i bl 1:1. HUfEHIE N 10 V &4 F
ARG pH XFHIZK Cu* 5% Bk EEsEm, LK 3.
WP 3 w1, HK Cu® Bk BRVR FERERE pH F T i
A, 4 pH b 4 I, SRR FERAC, 4Rt pH ik
B FE PR E T o 2 BT AR pH 23 Fak ARk RiAE,
JE T pH ARG AR RN B A b AU N TR, B
157 Cu® YIRS R SR R, 3 ST pH AR
T RIE RN, 1Y pH FFEr#) 5 i, Cu*' 7
A P PR A O R e A B K G, RS K
HYHE AT B oL e, [ I i pH BRIRT
o i H gt S R AR R SR ZURR BE  JD T L IR AR
o, IREANE T CuP IR E R NI IEAT o ORI R K
£ pH K 4.

W
(=]

o] (98] B
S (=} (e
T T

—
S
T

Residual Cu?* concentration/(mg-L™")

S
T

10 20 30 40 50 60
Time/min
B3 Bu ROy 11, WRHEY 10 VB K A
liil pH {ED6F Cu® Bk B I BE 1) 5
Fig. 3  Effect of pH value in simulated cupric waste water on
residual Cu®" concentration at mass ratio of Fe to C of 1:1 and

electrolysis voltage of 10 V
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Fig. 6 Morphologies of copper crystal on surface of activated carbon: (a;), (a;), (a;) Electrolysis-enhanced microelectrolysis

method; (by), (by), (b;) Microelectrolysis method
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