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ABSTRACT. The effect of temperature on the performance and kinetics of
the ultraviolet (UV) disinfection process was investigated using a single
lamp annular UV reactor. The reactor was operated to disinfect secondary
treated domestic wastewater at 10,.20, 30, 40 and 45°C. The first order rate
model and the student t-test were used for data analysis. The effect of temp
erature in the normal operating range of most treatment plants, i.e., 20 to
40°C, was found not to be statistically significant on the kinetics of the UV
disinfection process. The kinetics of the UV disinfection process was highly
affected by system operations at extreme temperatures, i.e., at 10and 45°C.
In a temperature range of 20 to 40°C, the inactivation rate constant of fecal
coliforms was about 590 cm2/mW.sec. A relatively high inactivation rate
constant of 770 cm2/mW .sec was noted when the temperature of the disin
fected wastewater was increased to 45°C. The inactivated rate constant at
100 e was relatively low at 350 cm?/mW.sec. The minimum UV dose re
quired to meet the MEPA fecal coliform standard of 200 organisms/lOO ml,
for effluent discharge, was about 180 m'W.sec/cm''.

1. Introduction

Increasing research on chlorination has revealed that residual chlorine imposes high
toxicity to aquatic life, even at low concentrations, and leads to the formation of car
cinogenic by-products'Y", The use of ultraviolet radiation in wastewater disinfection
has received considerable attention as an emerging viable alternative to chlorina
tion. The main advantages of the process are its effectiveness in killing viruses, the
absence of harmful by-product, safety in handling and cost-effectiveness'Y''
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