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ABSTRACT

The effect of dissolved oxygen on the photocatalytic reduction of Cr(VI) with illuminated
TiO2 was studied in this work with variation of the solution pH, contact time, and initial Cr
(VI) concentration. Oxygen or nitrogen gas was used as a purging gas. Overall, the removal
efficiency of Cr(VI) decreased as the solution pH increased. The removal of Cr(VI) by UV/
TiO2 increased by decreasing the solution pH because of the increased potential difference
between the conduction band of TiO2 and Cr(VI)/Cr(III) as well as the anionic-type adsorp-
tion of Cr(VI) onto the TiO2 surface. The removal efficiency of Cr(VI) increased in purging of
nitrogen gas compared to that of oxygen gas because of less competition between dissolved
oxygen and Cr(VI) in the reaction with the electron in the conduction band of TiO2. The
reduction pattern was better described by the first-order kinetic model.
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1. Introduction

Chromium is widely used for several industrial
purposes such as in metal processing, industrial plat-
ing, textiles, and leather [1,2]. The fate of chromium
within the environment is closely related to its chem-
istry. Chromium found in industrial wastewater is
both Cr(VI) and Cr(III). Compared with the Cr(III), Cr
(VI) is very toxic, carcinogenic and mutagenic for
human and environment apart from being mobile to a
large extent [3–8]. Therefore, Cr(VI) reduction to Cr
(III) is highly required in order to reduce the toxicity
of chromium as well as to retard its mobility. The gen-
eral processes for the treatment of industrial wastewa-
ter containing organics and metallic elements are ion

exchange, reverse osmosis, direct precipitation, and
adsorption with activated carbon. These methods
require a greater exposed liquid surface area and long
detention periods. Besides these, most of these meth-
ods need high capital cost and recurring expenses
such as chemicals. These factors act as a huge burden
on the management of a small-scale industrial facility
[9–12].

To conquer these problems, the development of
new or cheap adsorbents instead of the above meth-
ods as well as the application of advanced oxidation
processes (AOP) have attracted much attention as tal-
ented techniques [13–28]. Overall AOPs, generating
hydroxyl radical (�OH), have been widely used to
destroy organic compounds that cannot be oxidized
by conventional oxidants such as oxygen, ozone, and
chlorine [17,20–23]. The hydroxyl radical can be*Corresponding author.
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