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ABSTRACT 

The proposed research program aims to provide a novel and sustainable 

solution to the treatment of wastewater of agricultural origin containing 

pesticides, insecticides, etc, characterized for their high toxicity and 

resistance to biodegradation. United Nations estimates that, less than 1% of 

all pesticides used in agriculture, actually reaches the crops. The remainder 

ends up contaminating the land, air and particularly the water. As only a 

small amount of the wastewater containing these substances is presently 

treated (due to the lack of available on-site treatment technologies), this 



constitutes a major accumulative problem with unpredictable consequences. 

The proposed project has as main objective the use of two solar 

photocatalytic methods to degrade the recalcitrant and toxic components 

that exist in wastewater, so that the pre-treated wastewater will be amenable 

to complete degradation in a constructed wetland, reducing the relevant 

environmental impact and creating water suitable for reuse (e.g. irrigation). 

Photocatalytic processes, (i.e. TiO2-photocatalysis or photo-Fenton) are of 

special interest because natural light can be used for the activation of 

catalysts allowing the contribution of solar energy to the process of 

environment cleaning and restoring. Solar photocatalytic technologies are 

particularly suitable to such applications, since the presence of sun and 

intensive agriculture coexist throughout the Mediterranean. On the other 

hand, constructed wetlands are attractive ecological systems for wastewater 

treatment based on mechanisms and pathways which are similar to those 

that occur in natural ecosystems. The principal novelty of the project is the 

combination of a solar photocatalytic method with a natural process also 

strongly influenced by solar light, allowing the contribution of solar energy to 

the process of effective cleaning and restoring the environment. 
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