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Objectives 

Monitoring of toluene
removal

Monitoring of reaction intermediates
formation and removal

Reaction mechanism
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Experimental set-up

120 L static reactor

Mass spectrometer + Gas chromatograph

Thermodesorption
system

Flame Ionisation 
Detector

Detection limits < 100 pg ; 50 ppt for a sampling volume  of 1 L
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Toluene removal at ppb level
What is the influence of toluene initial concentration ?
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Toluene removal at ppb level
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���� Same effect of H 2O(g) at
ppm and ppb level

+•+ + →+ HHOhOH hTiO ν,
2

2

k : kinetic rate ; K : adsorption rate
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TolueneToluene reactionreaction
intermediatesintermediates atat ppb ppb levellevel

CH3

?hνννν/TiO2
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Toluene photooxidation intermediates
Which compounds are formed during the removal of toluen e ?

�16 similar intermediates under dry air and wet air (RH = 50 %)
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Toluene photooxidation intermediates
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Same diversity of compounds under static
conditions than Sleiman et al. (2009) & 
Mo et al. (2009)
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Toluene photooxidation intermediates
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shorter carbonyls ���� persistant compounds
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High amount formation, no removal noticed

���� Accumulation into indoor air…?
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���� Accumulation into indoor air…?
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Conclusion

Photocatalytic oxidation of toluene / C i = 50-800 ppb / static reactor
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Conclusion

Photocatalytic oxidation of toluene / C i = 50-800 ppb / static reactor

Enhancing of the removal rate of 
toluene with water

First step of degradation : aromatic reactions
→ formation of benzaldehyde and cresols

Second step of degradation : aliphatic reactions
→ formation of carbonyls

Well fitting with Langmuir-Hinshelwood model
even at ppb level

No influence of humidity on the nature of 
reaction intermediates
at ppb level
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Conclusion

Photocatalytic oxidation of toluene / C i = 50-800 ppb / static reactorPhotocatalytic oxidation of toluene / C i = 50-800 ppb / static reactorPhotocatalytic oxidation of toluene / C i = 50-800 ppb / static reactor

Further investigations on others compounds and on mix tures
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