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A B S T R AC T

In this study, photocatalytic removal of Cr(VI) and Ni(II) by illuminated TiO2 was investigated 
with variation of solution pH, contact time, TiO2 dosage and initial Cr(VI) and Ni(II) concentra-
tion. From the photocatalytic reaction, near complete elimination of Cr(VI) and Ni(II) occurred 
from the adsorption of Cr(VI) and Ni(II) on the surface of TiO2 as well as reduction of Cr(VI) 
and Ni(II) to Cr(III) and Ni(0), respectively. Reduction was recognized as a signifi cant elimina-
tion process for the treatment Cr(VI) and Ni(II) from wastewater. Removal of Cr(VI) decreased 
with increasing pH while removal of Ni(II) increased with increasing pH. TiO2 dosage was also 
an important parameter for the removal of Cr(VI). As the TiO2 dosage increased up to 1 g l−1, 
removal of Cr(VI) and Ni(II) was continuously enhanced.
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1. Introduction

Rapid industrialization and urbanization have been 
contaminating the existing water resources by organics 
and heavy metals. The presence of heavy metals in the 
aquatic environment is a serious concern in the living 
organisms because of their toxicity [1,2]. Heavy metal 
ions such as Cr(VI) and Ni(II) are assimilated, stored, 
and concentrated by organisms those are exposed to 
low concentrations of these substances for long periods 
or repeatedly exposed to high concentrations of them 
for short periods [2–5]. The fate of chromium and nickel 
in the environment is closely linked to its chemistry. In 
aquatic environments, chromium presents as Cr(VI) and 
Cr(III). And nickel presents as Ni(II) and Ni0 [2,3,6,7]. 

Cr(VI) and Ni(II) is extremely toxic to human while 
Cr(III) and Ni0 is only slightly toxic. In addition, removal 
of Cr(III) and Ni0 through adsorption on solid phase is 
not an effi cient method compared to Cr(VI) and Ni(II) 
[8,9]. The safe and effective treatment of wastewater con-
taining heavy metals is always a challenging task due 
to a fact that cost-effective treatment methods are not 
much available. Ion exchange, direct precipitation and 
adsorption are the widely used methods in the removal 
of dissolved heavy metals. These methods require large 
surface area exposed to liquid and long detention peri-
ods. Moreover most of these methods need high capital 
cost and recurring expenses such as chemicals, which 
are not suitable for small-scale industries [10–13].

To overcome these problems, advanced oxida-
tion processes (AOP) have been widely studied and 
are recommended as a talented technique [14–16].




