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A B S T R AC T

In this study, photocatalytic-solar disinfection using immobilized layer of TiO2 in the polyeth-
ylene tube, which transmits solar UV from itself , is investigated. The aim of this research is 
surveying the effi ciency of these tubes in water disinfection instead of chlorination method 
supplying drinking water for small communities. Index of coliform was considered as con-
tamination index. This research was based on pilot studies that consist of three tubes. The fi rst 
one was a polyethylene light-transmitter tube with an interior coating of immobilized TiO2. 
Second tube was similar to fi rst tube and had not any TiO2 coating. Third tube was an ordinary 
polyethylene tube without light-penetrability coated by TiO2 layer. At fi rst decomposition of 
colour solution of methyl orange was investigated. The initial concentration of methyl orange 
was 4 ppm. Water retention times in tubes were 120, 240 min. For the effect of sunlight intensity, 
tests were implemented in midday from 11:00 to 15:00. Tests results showed that in the fi rst tube 
inactivation of the coliforms was 99.01%. The infl uence of temperature on system’s effi ciency 
was obvious. The 4 ppm concentration of methyl orange became less than 0.2 ppm in 12 d.
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1. Introduction

Study about generating safe and clean water particu-
larly in rural areas with insuffi cient facilities and fi nding 
more cost-effective methods by using clean energies is a 
necessity. Nowadays, with regard to energy supply crisis 
as well as existence a clean and renewable energy source 
with the name of “Sun”, man is increasingly consider-
ing using this kind of energy. In this regard, advanced 
oxidation activities have been used as a substitution of 
current treatment methods in recent years [1].

The main idea of this study has been derived from 
existing researches carried out on the useful photocatalysts 

characteristics and also tubes with capability to transmit 
solar UV. Titanium dioxide (TiO2) as a photocatalyst is a 
material with disinfection capability. It produces super-
oxide and hydroxide by absorbing UV released from the 
Sun. These hydroxyl radicals have oxidation and disin-
fection characteristic and therefore are capable to remove 
pathogenic micro-organisms.

To initiate this process, one TiO2 layer is fi xed on the 
inner surface of polyethylene tubes which can transmit 
UV radiation of the Sun. By fl owing water inside these 
tubes contacting TiO2 layer and UV radiation, existing 
micro-organisms in the water (water pollution indica-
tor) will be disinfected.

Capability of these kinds of tubes in decomposi-
tion of colored methyl orange solution and also in 
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