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Abstract: The effect of specific current, initial pH, duty ratio and aeration intensity on nickel and
chromium removal in real electroplating wastewater was investigated by using pulse electrocoagulation
technology with iron plate as electrodes, and the response surface method was used to optimize the
electrocoagulation process. When the specific current was 122 A/m’ | duty ratio was 48% , initial pH was
7.1 and aeration intensity was 2. 4 L/L, the removal rate of Ni’", Cr’" and total chromium were
99.65% , 100% and 100% respectively after electrolysis for 30 min, and specific energy consumption
was 0.757 kW + h/m’, which was 11.87% lower than the traditional single factor test. The wastewater
treatment scale of the process was 30 m’/h. According to more than 400 days of operation, the
electrocoagulation process optimized by response surface method had been running stably, and the
effluent quality had reached the standard.
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Schematic diagram of experimental device
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Tab.2  Variance analysis of nickel removal rate regression
equation
TiOH [ CFOTA | A | BTF F P
FER | 2.4 9 0.27 32.54 | <0.000 1
A 0.002 3 1 0.0023| 0.29 0.609 1
B 0.65 1 0.65 79.51 | <0.000 1
C 0.098 1 0.098 11.97 0.010 6
AB 0.07 1 0.07 8.56 0.022 1
AC ]0.003 4 1 0.003 4| 0.41 0.5413
BC |0.011 1 0.011 1.34 0.285 8
A? 0.17 1 0.17 20.17 0.002 8
B 1.14 1 1.14 139.20 | <0.000 1
¢ ]0.14 1 0.14 16.94 | 0.0045
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Tab.3 Variance analysis of total chromium removal rate

regression equation

W H |V | BEE | B F P
FEE | 0.94 9 0.1 18.64 | 0.000 4
A 0.43 1 0.43 | 76.55 |<0.000 1
B |0.19 1 0.19 | 33.48 | 0.0007
c |0.009 1 0.000 | 1.61 | 0.2447
AB  |0.18 1 0.18 | 31.97 | 0.000 8
AC | 0.004 1 0.004 | 0.75 | 0.42
BC |0.0004] 1 0.0004 0.071] 0.80
A2 | 0.061 1 0.061 | 10.82 | 0.013
B 0.0l 1 0.01 1.72 | 0.23
¢ |0.04 1 0.04 7.16 | 0.032
ol 4xiR2% 0.04 7 0. 006
Je ) | 0.032 3 0.011 | 5.5 | 0.067
ARz | 0.008 4 0.002
MRz | 0.98 16
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Tab.4  Determination and verification of experimental optimal conditions
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Fig.2 Effect of specific current and pH on heavy metals
removal rate
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