
Desalination and Water Treatment
www.deswater.com
1944-3994/1944-3986 © 2011 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2011.2174

*Corresponding author.

28 (2011) 255–259
April

Removal of heavy metal ions from aqueous solutions by
poly(methyl m ethacrylate-co-ethyl acrylate) and
poly(methyl methacrylate-co-buthyl m ethacrylate) membranes

Cemal Cifci*, Omur Durmaz
Afyon Kocatepe University, Faculty of Science and Arts, Department of Chemistry, 03200 Afyonkarahisar, Turkey
Tel. +90 272 2281339/2281198; Fax: +90 272 2281235; email: cifcicemal@hotmail.com

Received 26 July 2010; Accepted 21 February 2011

A B S T R AC T

This study deals with the removal of Fe(III), Cu(II) and Co(II) ions from dilute aqueous solu-
tions by using batch equilibration technique. Poly(methyl methacrylate-co-ethyl acrylate) and 
poly(methyl methacrylate-co-butyl methacrylate) membranes were used for adsorption of 
metal ions from aqueous solutions. The effects of contact time, pH and concentration of metal 
ions on the adsorption properties of membranes were studied. As the pH of solution and initial 
concentration of metal ions increased, the adsorption of metal ions on the membranes also 
almost increased in our studies. Adsorption equilibrium was reached in about 120 min for 
Fe(III) ions and 75 min for Cu(II) and Co(II) ions. The maximum adsorption of metals was 
found as 2.56 mmol/m2 for 1 × 10–3 Cu(II) solutions at pH of 6.0 by using poly(methyl meth-
acrylate-co-ethyl acrylate) membrane. All adsorption values were provided by the Langmuir 
adsorption isotherm model.
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1. Introduction

Heavy metals are discharged into environment 
through different industrial processes. Heavy metals 
such as nickel, lead, cadmium and copper in wastewa-
ter are hazardous to the environment. In order to reduce 
heavy metal pollution problem, heavy metals in the envi-
ronment are removed by some processes such as adsorp-
tion, chemical precipitation and membrane p rocesses [1].

Adsorption process has been considered as important 
separation technique because of its simple processing. 
Traditional adsorbents have been designed in particle 
forms in adsorption process. When particle form adsor-
bents are applied in batch operation, fi ltration is gener-
ally required for removing them from liquid solution. 
Nowadays, membranes have been used to remove heavy 

metals from effl uents with many advantages [2]. Several 
advantages of membranes are large surface area, easily 
removable from fl uid without extra fi ltration, low pres-
sure drop and short diffusion path for adsorption [3–8].

Membranes have been used for separation of spe-
cies from mixture [9]. Some of the properties of the 
membranes affecting the separation are their chemical 
nature, surface morphology and presence of charge [10]. 
Membranes have been made from different materials 
such as polysulfone [11], polysaccharide [12], and cel-
lulose derivatives [13]. In order to combine advantages 
of some polymers, composite membranes have been 
made. Chitosan/cellulose composite membranes were 
made for developing an affi nity of membrane with good 
mechanical and chemical properties [14]. Sodium algi-
nate was blended with fl exible polymer poly(vinyl alco-
hol) (PVA) to reduce the relaxation taking place during 
pervaporation [15].


