Journal of Water Resources Research 7K B4, 2019, 8(3), 260-266 Hans XM
Published Online June 2019 in Hans. http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2019.83031

Aniline Removal Process Conditions in
Wastewater by Electrochemical Oxidation

Weixiao Zhong’, Xiutian Zhang, Zhaolian Zhu*

Key Laboratory of Industrial Water Saving and Emission Reduction in Jiangsu, School of Environmental Science and
Engineering, Nanjing Tech University, Nanjing Jiangsu
Email: 1044638152@qqg.com, “zInju@njtech.edu.cn

Received: May 7™, 2019; accepted: May 23", 2019; published: Jun. 5%, 2019

Abstract

In this paper, the aniline removal process conditions in wastewater degradation by electrochemical oxi-
dation were studied. The effects of current density, initial concentration of wastewater, pH value, reac-
tion time and electrolyte concentration on the aniline degradation during electrochemical treatment
were investigated. The experimental results show that the degradation rate of aniline increases with the
prolongation of reaction time, and the degradation rate levels off after 240 min of reaction. The aniline
degradation rate increases with the increase of current density. When the current density is 20 mA/cm?,
the aniline removal rate reaches 97% after 120 min of reaction. The degradation rate of aniline is the
highest under acidic conditions. When the initial concentration is 50 mg/L, the reaction is almost com-
pletely degraded after 150 min. The initial concentrations of 100 mg/L and 150 mg/L require 300 min
of electrolysis to be completely degraded. The electrolyte NaCl concentration has a great influence on
the degradation rate of aniline, and the degradation rate of aniline increases with the increase of NaCl
concentration. When the NaCl concentration is 0.1 mol/L, the degradation rate can reach 95.17% after
150 min of reaction, and the degradation rate can reach 95.11% when the NaCl concentration is 0.5
mol/L.
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Figure 1. Electrochemical degradation of aniline device
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Figure 2. The effect of initial concentration on aniline degradation
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Figure 3. The effect of initial concentration on energy consumption

[ 3. #IaARE X REFERISINT

3.2. JBW pH EX R ERFEARAR N

FEWIUEWE N 100 mg/L LI FE Y 10 mA/em? . HLAR TR N 0.05 mol/L (#1464 N 2 249 pH 7 %119 3.
7 10 B AR AR R AR RE RIS . S0 25 Ran i 4 F1E 5 Fraw

120 ——pH=3 —&-pH=7 —— pH=10
100
g 80 |
¥ 60
¥
¥ 40 -
20
0 1 1 1 1 | 1 J
0 50 100 150 200 250 300 350
HL A BN 8] (min)

Figure 4. Effect of solution pH on the degradation rate of aniline
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Figure 5. Effect of solution pH on the energy consumption
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Figure 6. Effect of current density on the degradation rate of aniline
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Figure 7. Effect of current density on the energy consumption
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Figure 8. Effect of electrolyte concentration on the degradation rate of aniline
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Figure 9. Effect of electrolyte concentration on the energy consumption
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