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ABSTRACT

In this work, bismuth oxyiodide (BiOI) photocatalyst which is capable of responding to visi-
ble light was prepared and characterized by X-ray diffraction (XRD), Scanning electron
microscopy (SEM), Transmission electron microscopy (TEM), and UV–vis diffuse reflectance
spectroscopy (UV–vis DRS). Photocatalytic activity of this material was evaluated by using
reactive brilliant red X-3B as a representative dye wastewater. It was found that BiOI had a
strong visible light absorption, and the band gap energy was estimated to be 1.76 eV. This
material exhibited good photocatalytic activity under visible light irradiation. For example,
the removal efficiency of reactive brilliant red X-3B by BiOI was as high as 95% within 2-h
visible light irradiation under the specific conditions: initial reactive brilliant red X-3B con-
centration of 10mgL�1, catalyst dosage of 2.0 gL�1, and initial solution pH of 7. The photo-
catalytic degradation of reactive brilliant red X-3B by BiOI under visible light irradiation was
found to follow the pseudo-second-order reaction. The results of the recycled experiments
indicated that the photocatalytic activity kept stable in the photocatalysis. Furthermore, it
was found that the degradation of methyl orange (MO) was also effective under visible light
irradiation. From the viewpoint of energy efficiency and conservation, BiOI is an efficient vis-
ible light-responsive photocatalyst for the degradation of azo dye wastewaters.
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1. Introduction

Reactive dyes are widely used in textile industry
in the recent years owing to their superior perfor-
mance, but they are environmentally hazardous and
difficult to treat effectively by classical methods

because the textile wastewater is resistant to the con-
ventional biological treatment due to their stability
and toxicity. To resolve this problem, several methods
such as adsorption [1], nanofiltration [2], ozonation
[3], electrochemical [4], etc. were used to remove the
dyes from wastewater. In the meantime, photocataly-
sis for the purification of the dye-containing

*Corresponding author.

1944-3994/1944-3986 � 2013 Balaban Desalination Publications. All rights reserved.

Desalination and Water Treatment
www.deswater.com

doi: 10.1080/19443994.2013.766647

51 (2013) 6517–6525

October




