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A B S T R AC T

The removal of chromium (VI) from aqueous solutions by activated alumina has been investi-
gated as a function of solution pH, initial chromium concentration, adsorbent dose of activated 
alumina and temperature. The pH and the adsorbent dose of activated alumina are the most 
signifi cant parameters affecting chromium (VI) adsorption. The chromium concentrations 
were analyzed by reaction with 1,5-diphenylcarbazide. This method has been validated accord-
ing to the French standard XPT-90-210. In order to optimize the effect of the main parameters 
and their mutual interaction for the adsorption process, a full factor design of the type nk has 
been used. Thus, the total number of trial experiments needed for an investigation is 24. The 
Freundlich and Langmuir models have been applied and the equilibrium adsorption data were 
found to best fi t the Freundlich and Langmuir adsorption isotherm. A comparison of kinetic 
models applied to the adsorption of chromium (VI) on activated alumina was evaluated for 
the fi rst-order and the second-order models respectively. Results show that the second-order 
kinetic model was found to correlate the experimental data well.
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1. Introduction

The increasing contamination of urban and indus-
trial wastewaters by toxic metal ions causes signifi -
cant environmental pollution [1–3]. All over the world, 
chromium is abundantly available in nature. The most 
common forms of chromium are trivalent chromium
[Cr(III)] and hexavalent chromium [Cr(VI)]. It is used 
in various many industries such as electroplating, glass, 
ceramics, fungicides, rubber, fertilizers, tanning, mining, 
metallurgical, etc. [4–11]. Cr(VI) is highly mobile and 
considered toxic, carcinogenic and mutagenic to the 
living organisms. This results in a variety of diseases such 
as dermatitis, bronchitis, perforation of nasal septum, 
bronchogenic carcinoma, liver damage, ulcer formation 
[12–17]. Therefore, it is necessary to eliminate Cr(VI) 

from the environment, in order to prevent the deleteri-
ous impact on ecosystem and public health. Because of 
the stricter environmental regulations, a cost effective 
alternate technology for the treatment of Cr(VI) contami-
nated wastewater is highly desired by the industries [18]. 
There are various treatment technologies available to 
remove Cr(VI) from wastewater such as chemical pre-
cipitation [19,20], ion-exchange [21,22], membrane sepa-
ration [23], electrocoagulation [24], solvent extraction 
[25], reduction [26], reverse osmosis [25], biosorption 
[27–29] and adsorption [16,30]. Adsorption is a very 
effective process for a variety of applications, and now 
it is considered an economical and effi cient method for 
metal ions removal from wastewaters [31].

The present investigation deals with the applica-
tion of activated alumina in the removal of chromium 
(VI) from aqueous solutions. The amount of chromium 
removed was determined on the basis of the following 


