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Complexing Ion  Exchangers and Determination of 
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The present paper is devoted to sorption concentration of copper (II) from different solutions on 
a number of complexing ion exchangers and subsequent determination of Cu (II) in a phase of 
amphoteric ion exchanger AMF-2T of macroreticular structure by diffuse refl ectance spectroscopy. 
The sorption properties of the sorbents were investigated. The apparent stability constants for copper 
complexes in ion exchanger phase were calculated. The sorption-spectroscopic method is proposed 
for Cu (II) determination in aqueous solutions. The calibration curve is linear at concentration range 
0.05 – 3.0 mg/L (sample volume is 25.0 mL) and the detection limit is 0.03 μg/mL. The presence of Ni 
(II), Co (II), Cr (III), Fe (II,III), Zn (II) as well as C2O4

2– and PO4
3– (100-fold excesses) does not hinder 

the determination of Cu (II).

Key words: copper, ion exchange, sorption, diffuse refl ectance spectroscopy.
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Introduction

The production technologies applied in 
chemical industries often suppose the formation 
of wash water and waste water with different 
contents of heavy non-ferrous metals and 
various salt compositions [1]. For example, the 
hydrometallurgical production of chemical power 
sources from manganese ores and concentrates 
is based on complete purifi cation of manganese 
salts from impurities of non-ferrous metals 
(Cu2+, Co2+, Ni2+, Zn2+), as their contents should 
not exceed 10-6 % [2-4]. The purifi cation of such 
water from metal impurities can be carried out 

by precipitation, electrochemical or ion exchange 
and adsorption methods [5-9].

It is known that heavy metal ions act 
harmfully on vital processes of men and animals, 
coming into living organism together with 
natural water. In view of that, the standards for 
water quality are getting higher, and the contents 
of heavy metal ions in waste and fresh water 
are under a strict control [10,11]. The sorption 
purifi cation of water [12,13] is considered 
one of the most effective methods for water 
purifi cation, as it allows water recycling after 
the recovery of non-ferrous metal ions (Me2+) by 
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