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Abstract

In this study, the adsorption of Cu(II) ions on the uncalcined and calcined nanocrystalline hydroxyapatites was investigated. The 
nanohydroxyapatites were prepared by wet coprecipitation method and their physicochemical properties were investigated using 
XRD, BET and SEM-EDX analysis. The uncalcined and calcined hydroxyapatite samples have crystal sizes smaller than 100 nm 
and a specific surface area of 325 m2/g and 69 m2/g, respectively. The effects of solution pH, adsorbent dose, initial solution 
concentration and contact time have been studied in the batch adsorption experiments. At pH = 7 and ambient temperature, the 
uncalcined and calcined hydroxyapatite samples have high Cu(II) removal rates of about 94.62 % and 90.31 %, respectively. The 
Cu(II) adsorption on both uncalcined and calcined nanohydroxyapatites followed a pseudo-second order model. The results 
obtained showed that the hydroxyapatite, especially as the uncalcined form, possessed good adsorption ability towards Cu(II).
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1. Introduction

One of the great concern worldwide continue 
to be the water pollution with heavy metals (Cu, Pb, 
Cd, Cr, Hg, etc.), issued by the industries such as 
electroplating, metal finishing, textiles, storage 
batteries, mining, ceramic and glass. Copper ions are 
particularly discharged from industrial waste streams 
such as: plating and metal cleaning baths; pulp, 
paper, paperboard and wood industries; preservative-
employing mills; fertilizers industry etc. Water and 
food are the primary sources of copper exposure in 
developed countries. Copper is essential to human 
life and health but, like all heavy metals, is 
potentially toxic as well (IPCS, 1998). 

Different methods are applied for removal of 
heavy metals (Cu, Pb, Cd, Cr, Hg, etc.) from 
wastewaters such as chemical precipitation, 
membrane filtration, ion exchange, electrolysis and 
adsorption (Barakat, 2011; Fu and Wang, 2011). The 
adsorption is one of the more used methods for 
removing the heavy metals from wastewater. 

Various solid materials such as biomass, 
activated carbons, zeolites, clays, phosphate 
minerals, etc. have been used on this purpose (Aber 
et al. 2013; Babel and Kurniawan, 2003; Buema et 
al., 2014; Chen et al., 2014; Harja et al., 2015; Matei 
et al., 2015; Rusu et al., 2014).

As a calcium phosphate ceramic, the 
hydroxyapatite (Ca10(PO4)6(OH)2, HA) has more 
applications in medicine because of its excellent 
biocompatibility, osteoconductivity and mechanical 
properties (Dorozhkin, 2015). Also, due to its 
specific structure, hydroxyapatite has ionic exchange 
property and adsorption affinity for many polluting 
substances such as heavy metal ions and organic 
compounds (phenols, dyes, etc.) (Ciobanu et al., 
2009; Elliott, 1994; Lin et al., 2009). The 
hydroxyapatite can be obtained from natural sources 
(coral or bone) or through chemical synthesis, such 
as: wet precipitation, sol-gel, hydrothermal, 
biomimetic, electrodeposition, plasma spray etc. 
(Ciobanu et al., 2008; Ferraz et al., 2004).


