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Effect of UV radiation intensity on photocatalytic removal of
E. coli using immobilized ZnO nanoparticles
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Abstract

Aims. The advanced oxidation process is one of the conventional methods for wastewater treatment that
can degrade a wide range of organic pollutants and microbial agents with high efficiency. The aim of
this research was to study the effect of UV light radiation intensity on E. coli photocatalytic removal
using ZnO nanoparticles immobilized on the glass plates.

Materials & Methods. Characterizations of ZnO nanoparticles were determined using scanning electron
microscope equipped with EDX system and XRD method. The powders of ZnO nanoparticles less than
50nm were immobilized on glass plate with thermal method. Water samples including different amounts
of E. coli were irradiated in a plug flow reactor with UVA‘and UVC lamps of 4 and 8 watts and the
effect of operational variables such as UV irradiation intensity, UV irradiation time, initial concentration
of the bacterium and reactor flow on the photocatalytic removal of E. coli were examined.

Results. The efficiency of photocatalytic process increased with increasing of irradiation intensity; But
in the high dose of irradiation, no increasing of efficiency was observed. Increasing of lamps distance
from water surface decreased radiation intensity and reactor efficiency. Numbers of immobilized ZnO
nanoparticle layers had no effect on the photocatalytic process efficiency.

Conclusion. Photocatalytic process using immobilized ZnO nanoparticles can remove E. coli from water
with UVA radiation intensity of 240 uW/ecm>by two 8 watts lamps during 30 minute.

Keywords: ZnO Nanoparticle; UV Radiation, Water Treatment, E. coli, Radiation Intensity,
Photocatalytic Process
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