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A B S T R AC T

A bio-organic substances (BOS) was isolated from urban bio-refuse undergoing aerobic bio-
degradation. The isolated BOS was characterized for chemical composition and performance 
as sensitizers for the photodegradation of azo-dyes in solution. Three commercial sulphonated 
azo-dyes, i.e., ethylorange (EO), Orange I (OI) and Orange II (OII), were selected as probe mol-
ecules. For these molecules high abatement rates (60–100%) were obtained within few hours of 
irradiation in the presence of BOS, whereas almost no abatement was observed in the absence 
of BOS. A delay in the color bleaching was observed, in comparison to the dyes degradation; 
coloured intermediates were identifi ed. Acute toxicity tests showed a low toxicity for the sam-
ples at the end of the degradation process.
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1.Introduction

The wastewater purifi cation is of great worldwide 
concern due to the continuous increase of water con-
sumption for domestic, agricultural and industrial use. 
The traditional treatments such as adsorption on acti-
vated carbon, ultrafi ltration, reverse osmosis, etc., even 
when effi cient do not represent an ultimate solution of 
this problem, since they are non-destructive processes. 
They mainly consist in a phase transfer of the pollutants 
and a successive waste treatment is therefore needed. 
Biological treatments are fi nalized to achieve pollut-
ant mineralization but, unfortunately, many organic 

compounds are recalcitrant to biodegradation. For 
these reasons, in the last decades, great attention has 
been devoted to the study of the so-called advanced 
oxidation processes (AOPs) [1,2]. These techniques 
(e.g., UV photolysis, heterogeneous photocatalysis, 
UVperoxide hydrogen or UV-ozone) are based on the 
generation (often using light energy), of highly reac-
tive radical species, as •OH radicals, able to promote 
the destruction of organic substrates, including recal-
citrant compounds. Hopefully, the pollutants should 
be transformed to non-toxic or less toxic products, and 
ultimately mineralized. Natural organic matter (NOM) 
in terrestrial waters and soils contains light-absorbing
species which are able to promote photochemical reac-
tions and therefore allow water auto-remediation 
[3–5] from organic pollutants originating from human 

3rd International Conference on Small and Decentralized Water and Wastewater Treatment Plants (SWAT-III), Skiathos, Greece, 14–16 
May 2010




