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1. Introduction

The world is suffering from heavy metal wastewater 
that is hazardous to human being. The industrial activi-
ties such as mining, smelting and electroplating indus-
tries represent important pollutant sources. The removal 
of toxic heavy metals or decreasing their concentrations 
to permitted discharge levels is a serious problem facing 
numerous industries [1,2]. The specifi c gravities of heavy 
metals are greater than 5.0 and copper is one of these. 
Copper is an essential trace element for living things, but 
it is potentially toxic if its amount is in excess. Copper
has been identifi ed as a pollutant of concern by the U.S. 
Environmental Protection Agency (EPA) because of its 
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A B S T R AC T

In this article, DTC-S, a kind of heavy metal capturing agent, was chosen to evaluate the removal 
effects of complex copper solutions. The complex copper was 5.0 mg/l. The Cu(II)-NH3 was 
easily removed due to its similarity of free Cu2+ in aqueous solution, and the suitable condi-
tions were initial pH 9.0, 20 mg/l DTC-S and one hour’s precipitation. The Cu(II)-EDTA and 
Cu(II)-Cit were more stable due to their ligands. To reach the standard, the optimal dosage of 
DTC-S was doubled, and the initial pH was adjusted between 9.5−11.5. The removal rate slightly 
decreased when external metal ions existed in Cu(II)-EDTA solution. Infrared spectra and SEM 
micrographs showed the DTC-S was a dithiocarbamate compound, whose functional groups 
could chelate copper ions in copper complexations.
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widespread occurrence and toxic impact in the environ-
ment [3]. And for human copper will cause stomach 
upset and ulcer, mental retardance, liver and brain dam-
age, and so on [4]. Copper has been used with capturing 
agents in the most case, such as ammonia (NH3), eth-
ylenediaminetetraacetic acid (EDTA), citric acid (Cit). 
For industrial uses, the copper ion is chelated by these 
capturing agents because it is more stable. The complex 
copper leave behind in the wastewater, which are Cu(II)-
NH3, Cu(II)-EDTA, Cu(II)-Cit respectively according to 
the different ligands.

The heavy metals are not biodegradable and tend 
to accumulate in living organisms [5]. The methods of 
heavy metal removal from wastewater have been per-
formed by chemical precipitation, adsorption, cemen-
tation, electrolysis, ion exchange, membrane fi ltration, 




