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Mechanism and Experiment of Degradation of EDTA-Ni Electroplating Wastewater by

Modified Ti/SnO,-Sb Electrode
ZHAO Xin'*", MA Guimin', YIN Juan', WANG Zhengchuan', LI Helong', XU Qiang'

(1. Shenzhen Guanghuiyuan Environment Water Co., Ltd., Shenzhen 518011, China;

2. Guangdong Province Urban Water Environment and Water Information Engineering Technology Research Center, Shenzhen
518011, China)

Abstract EDTA-Ni is a common organic heavy metal pollutant in nickel plating wastewater. Traditional wastewater treatment
technology is difficult to achieve deep breaking ability and thorough purification of EDTA-Ni. In this paper, oxidative breakdown and
reduction removal of EDTA-Ni by electrocatalysis was considered and explored. The removal ability of Ti/SnO,-Sb, Ti/Sn0O,-Sm-Sb,
and Ti/SnOx-La-Sb electrodes in EDTA-Ni wastewater were studied in comparison. Electrochemical reduction behavior of Ni was
verified by the characteristic spectrum of Ni on the surface of the cathode. Results showed that the oxygen evolution potential of the
modified Ti/SnO,-Sb electrode directly restricts the removal efficiency of complexed Ni in EDTA-Ni wastewater. More than 90% of the
complexed Ni could be removed by electrolysis of Ti/SnO,-Sm-Sh and Ti/SnO,-La-Sb electrodes with high oxygen evolution potential
for 30 min. The degradation reaction rates are 1.35 times and 1.17 times that of Ti/SnO,-Sh electrodes. The complexed state Ni in
EDTA-Ni could be reduced by the cathode after breaking the network in the electrochemical system, and separated and recovered
from the wastewater in time by ion exchange method.

Keywords electroplating wastewater Sn-Sh electrode electrocatalysis
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Tab.1  Comparison of Treatment Technologies of Different EDTA-Ni Wastewater

LR VIR T RV BE /(mg - L) R4 A bR Z:7% 30k
LT -1 f 50 BB TR 10 g,20 °C 2% 24 h 57.2% [7]
2 B 100 FA A SRR AN N 1.65 mg/mL 82.0% (8]
% jff 20 RN 20 /L, )W 2 h 10.0% [9]
JES3 2 200 LI 90.0% [10]
pAruE=Rld 50 TN 2.0 o/L, 1,0, BN H 35.2 mmol/L, pH {H 4 2.5 99% [11]
HAIF 100 Ti/Ru0, Na,SO, MK 1 o/L, LN 80 mA/em? 99% [12]
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&2 EDTA-Ni BOKEEAME S
Tab.2 Basic Property Parameters of EDTA-Ni Wastewater

e[ty HufE
pH i 7.65
ALFR (mS - em™) 3300
CODW/(mg-17) 3254
Cl/(mg 17 216.2
2 Nif(mg-17) 62
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f# 30 min BITT25B% 90% L EAOZEA 25 Ni, BRI
3 S8 Ti/Sn0,-Sh AR AY 1.35.1.17 £%.
2.3 NiEBRBE
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Ni 75 H figh 2 72 v i) fie

#3 AR Sn0,-Sh HK FEA#E EDTA-Ni (AR 0T3RS 3 2 240
Tab.3  Degradation Rate, Mineralization Rate and Kinetic Parameters of EDTA-Ni Degradation by Different Modified SnO,-Sh

Electrodes
EER EDTA-Ni %B%% (30 min) CODg A&BE3(30 min) pH 4 KU R?
Ti/Sn0,-Sh 87.3% 67.4% 7.60~7.25 0.107 0.875
Ti/Sn0,-Sm-Sh 98.7% 88.3% 7.60~7.12 0.145 0.908
Ti/Sn0,-La-Sh 97.2% 75.6% 7.60~7.22 0.119 0.951
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FA M 5.58 mg/L; HELf# 10 min Ji , IR P N
WRERR R 1.45 mg/L, ilad B Fac 4 n] Lok Hift—25
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Tab.3  Comparison of Water Quality before and after Reconstruction

Ferma{H EEIE Fe/ME
IKIFHE bR
ORI i e e ey el ey
VEDRJE /NTU 0.1 0.09 0.097 0.06 0.05 0.02
CODy,/(mg-L™) 1.45 0.85 1.28 0.46 0.94 0.32
B/ (mg- L) 0.24 0.3 0.26 0.24 0.12 0.11
=i H e 0.58 0.12 0.26 0.03 0.25 0.01

FEARE 0.46 mg/L, FRFRZFEH 44.8% 45 % 80.1%),
MR E = (=< BB ) R 0.26 FEAKE 0.03, T
B T 2988.5% , 58 i i Wk FE 1 0.093 mg/L FEAR 2
0.015 mg/L.
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