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a b s t r a c t

Dyes are one of the most important existing pollutants in textile
industrial wastewater. These compounds are often toxic, carcino-
genic, and mutagenic to living organisms, chemically and photo-
chemically stable, and non-biodegradable. Acid red 18 is one of the
azo dyes that are currently used in the textile industries. Photo-
catalytic degradation offers a great potential as an advanced oxi-
dation process, in this study photocatalytic degradation of Acid red
18 by using BiOI/ZnO nanocomposite was evaluated under visible
light irradiation. The influence of most essential parameters such
as pH and BiOI/ZnO dosage were studied for optimum conditions.
The dye removal efficiency was 85.1% at optimum experimental
conditions of pH of 7, and BiOI/ZnO dosage of 1.5 g/L. The data had
a good agreement with pseudo first-order kinetic model. Thus, the
BiOI/ZnO/UV is an efficient process for dye degradation.

& 2017 The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
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Specifications Table

Subject area Environmental engineering
More specific
subject area

Advanced oxidation process

Type of data Figure and table
How data was
acquired

– A reactor (6 cm diameter×16 cm height) was equipped with five hallogen lamps
(60 W, Osram).

– A given concentration of Acid red 18 (20–100 mg/L) was poured in the reactor.
– A given dosage of BiOI/ZnO nanocomposite (0.5–3 g/L) was used as photo-catalyst.
– Sample was taken after designated time (60 min) for Acid red 18. The residual
concentration of dye was measured by a UV–vis spectrophotometer model V-530
at 505 nm (Jasco, Japan).

Data format Analyzed data
Experimental
factors

The effect of solution pH and BiOI/ZnO dosages was evaluated during the experi-
ments of Acid red 18 degradation.

Experimental
features

Acid red 18 degradation by BiOI/ZnO/UV process

Data source
location

Environmental Technologies Research Center, Ahvaz Jundishapur University of
Medical Sciences, Ahvaz, Iran, 31°19′13″N 48°40′09″E

Data accessibility Data are present in this article only

Value of the data

� A novel and promising photocatalyst of BiOI/ZnO nanocomposite was developed to photocatalysis
of Acid red 18 from aqueous environment.

� This dataset would put forward a facile system of BiOI/ZnO/UV for oxidation of recalcitrant pol-
lutants like azo dyes from wastewater.

� The data also showed that BiOI/ZnO/UV process is highly active in neutral media; this would be
beneficial from economically point of view as most of the wastewaters have a neutral pH and no
further material is required for pH adjusting.

1. Data

Data presented in this paper described the effectiveness of BiOI/ZNO/UV process in Acid red 18
degradation. Figs. 1 and 2 show the effect of pH and BiOI/ZNO dosage on the photo-catalytic
degradation of Acid red 18, respectively. Also, Table 1 represents pseudo first-order kinetic model for
Acid red 18 degradation by BIOI/ZnO /UV process.

2. Experimental design, materials and methods

Acid red 18 used to determine the performance of the catalyst was bought from Alvan Sabet Co.
Hamadan, Iran. All stock solutions were prepared using double-distilled water. Zinc nitrate (Zn
(NO3)2.6H2O), potassium iodide (KI), bismuth nitrate (Bi(NO3)3·5H2O), sodium hydroxide (NaOH) and
sulfuric acid (H2SO4) were provided from Fluka Co. ZnO/BiOI nanocomposite were synthesized by a
facile chemical bath method at low temperature [1].

A glass reactor was used in this study and irradiations were carried out using five visible light
halogen lamp (300 W, Osram). The distance between the halogen lamp and the Acid red 18 solution
container was 10 cm. The reactor was filled with a 200 mL of defined concentration of dye and then
the nanocomposite was added.
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