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Introduction

Heavy metal ions have become serious environmental 
hazards [1] and more and more attention has been given 
to water environmental pollution [2]. Metallic copper has 
excellent mechanical and physical properties [3], corro-
sion resistance [4], electrical and thermal conductivity and 
so on. Appropriate concentration of Cu2+ has great sig-
nificance for humans, aquatic organisms and microorgan-
isms [5], but excess Cu2+ (more than 1.0 mg/L in drink-
ing water) would cause harm and even poisoning of living 
organisms [6]. Therefore, the removal of excess Cu2+ is a 
quite meaningful topic.

Various technologies are currently available to remove 
Cu2+ from wastewater, such as precipitation, ion exchange, 
adsorption and film processing [7–9]. Among these, 
adsorption is considered to be an effective and economical 
method of heavy metal wastewater treatment [5, 9]. How-
ever, the adsorbents would cause secondary pollution to 
water and high cost in the adsorption separation process. 
Environment-friendly and low-cost biomass adsorbents 
have become a crucial field at present [10].

Chitosan (CS) is a natural biodegradable polysaccharide 
and has no toxicity effect on the living environment. The 
structure of chitosan contains a large number of free and 
active groups of amino (–NH2) and hydroxyl (–OH), which 
can be connected to the empty orbital of metal elements 
to form coordination bonds [11, 12]. Therefore, CS was 
regarded as a promising adsorbent. In particular, CSs as 
adsorbents have the advantages of being low cost, environ-
mentally friendly, abundant, multifunctional and renewable 
[13]. To improve the coordination effect of chitosan, ethyl-
ene diamine (EN)-modified cross-linked magnetic chitosan 
resin [14] and triethylene tetramine (TN)-grafted magnetic 
chitosan [15] were synthesized as absorbents.
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