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The Effect of Reaction Time, Ozone Dosage and
Relative Humidity on The Performance of
UV/O3 Process in The Removal of
Benzene From The Airflow
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Abstract

Introduction: UV/O; process is an adva-
nced oxidation process that can be used to
break down volatile organic compounds.
This study was designed to examine the
effectiveness of the UV/O; process in the
removal of benzene from the airflow, con-
sidering the effects of such intervening fac-
tors as relative humidity, ozone dosage, and
exposure time.

Methods & Materials: The present study
was an experimental research that was carr-
ied out on a laboratory scale. The labor-
atory equipment included an air pump, an
injection pump, a mixing chamber, a rotam-
eter, an ozone generator, a low-pressurel5-
watt UV-C lamp, and a humidity gener-
ating system (consisting of an impinger and
a heater). A concentration of 80 ppm of
benzene was constantly exposed to the
combined UV/Oz; process under varying
conditions of changing humidity levels,
changing ozone dosages, and changing
exposure times and the different conce-
ntrations of benzene were measured and
compared before and after exposure to the
UV/O; process. The data were analyzed

Accepted: 5 Mar. 2013)

using descriptive and inferential statistics
and three-way ANOVA.

Findings: The findings showed that all thr-
ee factors of relative humidity, ozone dos-
age, and exposure time affected the effect-
iveness of the UV/O; process in removing
benzene. Elevation of relative humidity
enhanced the effectiveness of the system in
removing benzene up to 60%. In addition,
increasing ozone dosage and exposure time
led to improvements in the removal of
benzene up to 24.5% via the UV/O; pro-
cess.

Discussion & Conclusion: Given the ease
of use and feasibility of performing the
UV/O; process under common environ-
mental conditions, this method can be used
as a powerful procedure in removing benz-
ene from the airflow. Additionally, chang-
ing variables such as relative humidity, ozo-
ne dosage, and exposure time can enhance
the effectiveness of the system.

Keywords: volatile organic compounds, be-
nzene, ozone, ultraviolet radiation, airflow
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