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Study on the Treatment of Nickel-Containing Wastewater by Three-Di-
mensional Electrolysis
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Abstract: In this paper, nickel-containing wastewater is used as the research object, the graphite plate
is the cathode and anode, the oxidizing activated carbon is the filler, and the bottom is connected with
an aeration device to construct a three-dimensional electrolysis system. Single factor analysis and the or-
thogonal experiment analysis were used to investigate the voltage, initial pH value and electrolysis time
of the three-dimensional electrolysis system. By calculating the degradation rate of chemical oxygen de-
mand (COD), the effect of the system under different conditions was studied; and the stability of acti-
vated carbon in the three-dimensional electrolysis system was investigated. The results show that the op-
timal process parameters of the three-dimensional electrolysis system are voltage 17.5 V, initial pH 7
and electrolysis time 3 h. Under these conditions, the removal rate of COD reaches 94.02%. The influ-
ence order of three factors on three-dimensional electrolysis system is: voltage > pH > electrolysis time.
At the same time, it is proved that activated carbon has very good stability in the system and can be re-
used.
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Fig.1 Effect of voltage on the COD degradation rate
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Fig.2 Effect of initial pH on the COD degradation rate
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Tab.1 Orthogonal experiment results

B | HIEV pH | HLfit /b | COD BEM#R/%
1 15.0 3 1 35.78
2 15.0 5 2 59.22
3 15.0 7 3 68.01
4 17.5 3 2 65.45
5 17.5 5 3 90.45
6 17.5 7 1 85.69
7 20.0 3 3 61.27
8 20.0 5 1 75.77
9 20.0 7 2 85.26
EHIEL | 5433 54.17 65.75
EHIE2 | 80.53 75.15 69.98
FHES | 7410 79.65 73.24
2 26.20 25.48 7.49
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