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A B S T R AC T

The use of ion exchange technology is studied for the removal of chromium (III) from acidic 
waste solution by Amberlite 200 resin. Batch and column experimental tests were conducted 
to provide data for theoretical models and verify the system performance of the removal pro-
cess. Results of batch equilibrium tests indicated that Langmuir isotherm describes well the 
adsorption process, whereas experimental data also provide evidence that, under the present 
experimental conditions, the rate law which controlled chromium (III) adsorption by Amberlite 
200 resin depends of the resin particle size; on the other hand, the theoretical model used in 
the present investigation was found to predict reasonably well the ion exchange breakthrough 
performance.
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1. Introduction

Metallurgical industries are constantly being forced 
by the more stringent regulatory and cost pressures to 
reduce the amount and environmental sensitivity of 
the various effl uents they produce. Since heavy met-
als are considered as non-biodegradable toxic pollut-
ants which may be released in the environment by the 
various industrial activities, they removal represents 
a necessary environmental challenge. In the case of 
liquid effl uents, there are many methods available for 
the removal of these metals: chemical precipitation, 
coagulation, solvent extraction and membrane pro-
cesses, and among them, adsorption and ion exchange 
processing have been merged as economical feasible 
alternatives.

Thus, ion exchange and adsorption are becoming 
popular methods that are being receiving much attention 
for the removal of metallic species from aqueous solutions 
[1–10]. Some of the potential advantages of ion exchange 
include the possible recovery of the metal and the possi-
bility of working with no-clarifi ed solutions, lower sludge 
volume produced and the meeting of strict discharge 
specifi cations, whereas certain lack of selectivity may be 
the main drawback of the technology.

Different industrial applications call for various 
forms of chromium. Such as chromite, ferrochromium, 
chromium metal, chromite refractory bricks, chromite 
foundry sands, chromic acid, and other chromium com-
pounds, while the principal industrial applications of 
chromium and its compounds included non-ferrous 
and ferroalloys, refractories, chemicals (metal fi nishing 
and corrosion control, leather tanning and fi nishing, 
pigments, wood preservative, etc.).




