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T i O j is known to be an excellent pholocalalys l for comple te mineralization of organic contaminants in water. However , the 
separation of T i O , pan ic l e s creates problems in practical application of the process . It is found Iha t -T iOi can be readily 
supported o n polythene films without inhibiting the pholocalalyl ic activity. A s an example , data on photocatalytic degradation 
of p h e n o l by T i O , supported on polythene films is presented. . 
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1. Introduction 

It is now established (hat organic contaminants in 
water can be completely mineralized by irradiation in 
the presence of oxygen and the pholocatalysl T i 0 2 

J1-7J- Light absorbed by the catalyst generates electron-
hole pairs that rapidly lunnel into the solution. Moles 
are accepted by O i l - ions in the solution to generate 
highly oxidative hydroxy! free radicals (011°) which 
degrade the organic molecules (8j. Electrons are con­
sumed by dissolved oxygen to yield 0 2 ~ and the charge 
transfer cycle is completed by reaction of 0 2 " with 
H* ions. 

Various classes of potentially hazardous compounds 
(e.g. chloronromnlic, organophosphorous compounds 
c(c.) have been leslcd and results confirm I h c wide 
applicability of T i 0 2 based photocntalysis [3,9-12]. How­
ever, a practical limitation of (he method is separation 
of the calalysl, once the process is completed. Several 
authors have shown that the problem can be circum­
vented by supporting I h e catalyst on a suitable, substrate 
[13-20]. We have found that polythene film is an effective 
cheap substrate for binding T i 0 2 particles. T i 0 2 can 
be bound to the surface of polythene films, simply by 
ironing film sprinkled with T i 0 2 powder. We found 
that 'J'i02 in such films are phulocntnlytically active. 
As nn example, data on pholodcgradalion of phenol, 
in the presence of T i 0 2 coated polythene film, is 
presented. 
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2. Experimental 

; The anatase form of T i 0 2 (Aldrich 99.9%) of specific 
surface area ~3.8 m l g~' (as measured by lloriba 
particle size distribution analyzer (CAPA 7 0 0 ) ) was 
coated on polythene film (commercial polythene film, 
thickness O.OOd cm), by the following method. Cleaned 
polythene film was laid horizontally on n talbe (pref­
erably on a clean sheet of glass). The film was evenly 
sprinkled with T i 0 2 powder at a coverage of ~ 10 X lO"* 
g cm" 1 (powder can be made to spread evenly on the 
surface of the film by rubbing with cotton wool). A 
sheet of paper is (hen placed above the film and ironed 
(temperature of the iron ~ 7 4 "C, weight = 1.9 kg, surface 
area = 1 5 5 cm 2). The film is rinsed with .sodium hydroxide 
to remove grease, washed with water to release loosely 
bound pjirlicles of T i 0 2 and dried. The difference in 
weights of coaled and the bare films gave T i 0 2 coverage 
as 8 . 8 X 1 0 - 5 of cm" 1 . 

Photolysis experiments were carried out in a 5 0 0 ml 
water-cooled (26 °C) photochemical reactor (Applied 
Pholophysics) will) a cylindrical quartz inner jacket 
(diameter ~ 5.7 cm). T i 0 2 coated polythene film ( 1 4 X 1 5 
cm J) was wrapped around the quartz cylinder. The light 
source ( 4 0 0 W medium pressure mercury lamp) was 
mounted at the central axis of I h e cylinder. Photolysis 
solution ( 4 0 0 ml of 1 0 " ' M phenol) was placed in the 
annular region (width of 0 .65 cm) between the quartz 
cylinder and the double walled pyrex outer jacket. 
Solutions were kept purged will) oxygen at a bubbling 

• rate of 1 5 nil min ~'. Phenol concentration was estimated 
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