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ABSTRACT 

 

In this work the photocatalytic degradation process of petroleum aromatic components 

was evaluated, irradiated under mercury vapor lamp of high pressure (400 W) without the 

protecting involucre and solar light, using AEROXIDE® TiO2 P25 and the surfactants: 

sodium dodecyl sulphate (SDS), cetyl trimethyl ammonium bromide (CTAB) and 

polyoxyethylene octyl phenyl ether (Triton X-100). The phenanthrene was used as "model" 

compound of polyaromatic hydrocarbon of petroleum. It was observed through the 

integration of the areas of the emission spectra for fluorescence that the photocatalytic 

degradation of the phenanthrene in oil of silicon was favored significantly in the presence 

of the cationic surfactant (CTAB), reducing the relative concentration of PAH from 150 

mg/L to 21 mg/L in the micelle environment, after 100 hours of irradiation under mercury 

vapor lamp without the protecting bulb. The kinetics of pseudo first order for the 

phenanthrene consumption in the photocatalysis with CTAB happened with kobs same to 

3.8×10-2 h-1. The effect of the anionic surfactant (SDS) in the micelle photocatalisis 

reduced to 66 mg/L the relative concentration of the phenanthrene and the no ionic tense-

active (Triton X-100) lowered to 98 mg/L, while in the conventional photocatalysis the 

phenanthrene concentration lowered to 67mg/L and in the natural process of degradation 

(photocatalyser absence or surfactant), the PAH presented relative concentration of 

92mg/L. All of the surfactants tested in the photocatalytic environment disfavor the 

degradation process of the petroleum aromatics irradiated under mercury vapor lamp 

without protecting bulb. The area of the spectrum of fluorescence synchronous of the 

petroleum after 100 hours of photocatalytic process was corresponding to 79% when 

compared that of the oil no irradiated and it varied between 81 and 84% in the 

environments containing the tense-active. It was observed that the anionic surfactant 

(SDS) disfavor the degradation process of the petroleum aromatics during the 

photocatalysis of the petroleum film irradiated 100 hours under solar light. The kinetics of 

pseudo first order for consumption of PAH and asphaltene in the petroleum photocatalysis 

with SDS happened with kobs same to 1.5×10-2 h-1 and 2.2×10-2 h-1, respectively. The 



CTAB and Triton X-100 tenseactives did not influence in the photocatalytic degradation of 

the fluorescent components of the oil. The reduction of the petroleum fluorescence due to 

the phototcatalysis with SDS was approximately 40% and in the photocatalytic 

conventional process, as well as in the environments containing CTAB and Triton X-100 it 

happened around 50%. The photocatalytic process with TiO2 and the photocatalysis with 

surfactants contributed to the increase of the asphaltenic fraction of the petroleum 

irradiated for 100 hours under solar light. 
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