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Photocatalytic semiconductor thin films have proven their abilities to degrade volatile 

organic compounds (VOCs) which cause numerous health problems such as leukaemia, 

nausea, and headache. The group of VOCs called “BTEX” known as Benzene, Toluene, Ethyl 

benzene and Xylene have been abundant in houses and indoor of automobiles. The anatase 

phase of TiO2 has a band gap of 3.2 eV, which means that the UV radiation of wavelengths 

less than 387 nm is required for the photogeneration of electrons and holes in TiO2 particles. 

Ironically the band gap of TiO2 can be decreased significantly when it is doped with Nitrogen. 

In this research, N-doped TiO2 nanopowder was prepared and characterised using UV-Vis-

NIR spectrophotometry, PXRD, SEM and by AFM. N-TiO2 has been used in the VOCs 

degradation present in indoor air. N-TiO2 was made in sol-gel method and Triethylamine 

(TEA) was used as N precursor. Modified quartz cell was used for measure the photocatalytic 

degradation of toluene. Sun stimulator (200 W xenon lamp 330 nm – 800 nm) was used to 

illuminate the samples, to measure the N-TiO2 degradation kinetics, photocatalysts was coated 

on a (1 cm2) thin glass plate using the doctor-blade method, with toluene added in to gas cell, 

then was illuminated on 2 h. Initially the system was kept undisturbed for 35 minutes for the 

equilibration and then the illumination on same time period. This method was repeated with 

P25-TiO2 sample instead of N-TiO2.The kinetics of photocatalytic degradation of toluene by 

N-TiO2and P25 has been compared. 

In the present study using the modified quartz cell, photocatalytic efficiency changes 

with film thickness and the amount of N-doped TiO2 have been monitored. The degradation 

rate was taken as C/C0 which varies with time, where C0 is the initial concentration and C is 

the concentration at a given time. And efficiency (η %) was taken as η %=(C0– C/ C0)×100%. 

The onset of absorption of the N doped TiO2 sol is located at 410.3 nm and hence its band gap 

is 3.02 eV can be activated by the visible light of wavelength less than or equal to 410 nm. 

When the thickness of the N-TiO2 films has been changed, the photocatalytic efficiency also 

changed. When the mass of N–TiO2 in thin films is varied, the photodegradation efficiency is 

increased from 42% to 82% and further increase in the thickness of the thin film results gradual 

decrease in the photodegradation efficiency. N-TiO2 could be coated on wall panels, window 

panes and dash boards of the vehicle interior for photo-degradation induced by the visible light 

in static air trapped in the vehicles. 
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