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Effect of UV-C Radiation on Benzene Removal Rates from Humid
Airflow in UV/O; Process

Rajab Rashidi', Seyed Gholamreza Moussavi?, Ali Khavanin®

Original Article
Abstract

Background: Benzene is one of the most widely used volatilganic compounds showing severely
adverse effects on human health. Removing benzernethe airflow or controlling its amounts, is oofe
the issues put to discussion in the field of emmnental engineering. The objective of this study wa
examine the efficacy of the Ultraviolet-C (UV-C)rations on removing benzene from the airflow under
conditions of varying humidity and reaction timetle UV/G; process.

Methods: This was an experimental study which was performedh laboratory scale. The testing and
measurement system included an air pump, an iajegiiimp, a mixing chamber, a rotameter, an ozone
generator, a heater, an impinger, and a steelaraah 45 cm long, and with a net volume of 1.3%L
which a 15-watt UV-C lamp with a wavelength of 2B was placed. Different concentrations of
benzene were continuously exposed to the Y\p@cess under varying conditions of reaction tane
humidity. The concentrations of benzene before aftdr exposure to the treatment process were
measured taking aforementioned factors into accoliné data were analyzed using descriptive and
inferential statistics and three-way ANOVA test.

Findings: The results demonstrated that increasing the htyne&Vels up to 60% led to an increase in the
efficacy of UV-C in the removal of benzene, whihéstefficacy decreased at humidity levels above 60%
Additionally, the findings indicated that increagithe reaction time can lead to the highest benzene
removal rates in the presence of humidity (13.2%,0P001).

Conclusion: Given the improvement in the efficacy of benzenaaeal as a result of the simultaneous
use of UV and humidity, and the effects of increbseaction times in a process involving the
simultaneous use of the UV rays and relative humjidi can be concluded that the use of UV-C rays i
an airflow containing humidity levels of 50% to 60€an have a positive potentiating effect on the
efficacy.
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