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Removal of heavy metal complexes by UV/Fe(Il) process:
Performance and mechanism

DING Yuxin', YANG Zhengheng', MA Xiaoming®, YU Jin?, JIN Qinghai*, HE D/’
(1. School of Ecology, Environment and Resources; Key Laboratory for City Cluster Environmental Safety and Green
Development of the Ministry of Education, Guangdong University of Technology, Guangzhou 510006, P. R. China;

2. Shenzhen Pangu Environmental Protection Technology Co., Ltd., Shenzhen 518055, Guangdong, P.R. China)

Abstract: The UV/Fe(lll) process is a new combined process for treating heavy metal complexes. This process
first releases free metal ions through the replacement of Fe(lll), then, it degraded the organic ligands via UV
irradiation, and finally, heavy metals were removed by alkaline precipitation. In this study, heavy metal
complexes, Cu(ll )-EDTA and Ni(Il )-EDTA, were removed by UV/Fe(lll ) process. Through the comparison

of removal effects and mechanism analysis, the internal mechanism of the difference in removal effects of the
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combined process was described, and the corresponding optimization scheme was proposed. The results showed
that the removal efficiency of Cu( Il )-EDTA and Ni(Il )-EDTA was quite different, and the removal rates of Cu
and Ni were 70% and 41%, respectively. The main reason for the difference in removal efficiency between
Cu( I )-EDTA and Ni(II)-EDTA was determined through high-performance liquid chromatography (HPLC),
spectrophotometric analysis, and benzoic acid (BA) probe experiments, showing that Fe( [l ) had a noticeable
difference in displacing Cu( Il ) and Ni(Il ), with replacement rates of 85% and 22% , respectively. Optimal
Fe(lll ) dosages and reaction temperatures were separately optimized for the Ni( Il )-EDTA replacement process.
The results showed that the reaction temperature optimization can significantly improve the Fe([ll ) displacement
efficiency on Ni( Il )-EDTA. When the reaction temperature was increased to 35 ‘C, the removal efficiency of Ni
was increased from 41% to 60%. The reaction temperature is very important for the removal of Ni( [l )-EDTA
by UV/Fe( lll) process, proper heating is helpful to increase the replacement rate and further improve the
removal efficiency.

Keywords: heavy metal complex; ferric iron displacement; UV irradiation; alkaline precipitation; reaction
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