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Treatment of Wastewater Containing Cyanide by Electro-Oxidation
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Abstract — This research has been performed to study the oxidation of cyanide and recovery of copper in wastewater. The concen-
tration of cyanide and copper reduced by 80% through the electrochemical treatment. The oxidation rate of cyanide aey the recov
rate of copper increased as the hydraulic retention time and the distance between cathode and anode decreased. Angré¢hose rates
proportional to the increment of applied potential. Cathodic and anodic current efficiency however increased as thegdtential a
distance between cathode and anode decreased. The hydraulic retention time showed no effect on the current efficiency.
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Table 1. Electrochemical reactions for copper cyanide synthetic waste

solution
No. Electrochemical reactions =
- cathodic reaction
3 Cu+e - Cu E°=0.52V
4 Cu(CNg +e - Cu+3CN E°=-1.09V
5 Cu(CN), +e&" — Cu+2CN E°=-0.43V
6  2H,0+2€ - H,+20H" E°=-0.83V
- anodic reaction
7  CN +20H - CNO™ +H,0+2¢ E°=-0.97V
8 CNO +20H - CO,+1/2N,+H,0+3¢€ E°=-0.76 V
CU(CNE +60H - Cu+3CNO +3H,0+66 E°=-0.69 V
10 40H - O,+2H,0+4€ E°=0.40V

o

i

T He A2 93

[

Fig. 1. Schematic diagram of system for oxidation of cyanide and re-
covery of copper.

1. Power supply

5. Water bath

2. Reactor 6. Anode(DSA)
3. Pump 7. Cathode(Ni-foam)
4. Reservoir

Table 2. Synthetic waste solution concentration

Component Concentration(M)
CuCN 0.008
NaCN 0.024
NaOH 0.2
pH 11
Copper ion 508 my/
Cyanide ion 832 my/
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Fig. 2. Variations of (a) G5\ /C&y ratios and (b) anodic current efficiency

as a function of applied potential at [3;5=2.0 cm and HRT=2.42
min.
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Fig. 3. Variations of (a) G¢,/Cg, ratios and (b) cathodic current effici-

ency as a function of applied potential at B,=2.0 cm and HRT=
2.42 min.
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Fig. 4. Variations of (a) G\ /C&y ratios and (b) anodic current efficiency
as a function of distance between cathode and anode(p) at 3 V
and HRT=2.42 min.
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Fig. 5. Variations of (a) C},/CZ&, ratios and (b) cathodic current effici-
ency as a function of distance between cathode and anodg(lp
at 3 V and HRT=2.42 min.
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Fig. 6. Variations of (a) G}y /C2y ratios and (b) anodic current effici-

ency as a function of hydraulic retention time at [2,,=2.0 cm
and 3V.
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