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1. Introduction – The wastewater that results from the fruit postharvest process that takes place in agro-

industrial facilities contains fungicides that are added to prevent fruit from rotting. In this work, it was 

treated using advanced oxidation techniques in order to remove contaminants and enable to reuse the treated 

water for irrigation. In banana postharvest, imazalil is the most used fungicide: it can be found in 

wastewaters in concentrations even larger than 45 mg·L-1 while the maximum level regulated is normaly 

set at 0.05 mg·L-1. Imazalil can be only partially oxidized using biological techniques so advanced oxidation 

processes (AOPs) can be an option to obtain better water quality. 

 

2. Experimental – Homogeneous processes as Fenton and photo-Fenton and heterogeneous photocatalysis 

were tested. Initially these were carried out at lab-scale and subsequently at pilot scale. Next, a design and 

economic assessment for a treatment in industry was proposed. 

 

3. Results and Discussion –The compound imazalil may be totally removed by heterogeneous TiO2 

photocatalysis, although the water matrix exhibits a strong influence. An inhibition effect due to the 

addition of chloride, sulfate, bicarbonate and aluminum ions was verified. Imazalil is instantly removed 

from wastewater by using Fenton or photo‐Fenton. The necessary Fe(II) and H2O2 to attain the 

detoxification of this wastewater are much lower for the photo‐Fenton process. Complexation of iron with 

chloride and sulphate ions is the limiting factor for the Fenton-based techniques and the Fe(II) dose was 

optimized by a factorial design. Homogeneous and heterogeneous photocatalysis were also tested under 

solar radiation obtaining the results shown in Table I. 

 
 

4. Conclusions – Homogeneous and heterogeneous catalysis are suitable for the treatment of wastewater 

from the postharvest process of fruit. Solar photo‐Fenton requires less energy to achieve the same results 

than those obtained by solar heterogeneous catalysis. However, from the economic evaluation for the design 

of a plant to treat 10 m3, the investment cost is much higher for solar reactors than for the Fenton reactor. 
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Table I. Efficiency of the solar processes 
 Solar-heterogeneous 

photocatalysis 

Solar photo-Fenton 

Reaction time 37 h 24 min 18 h 32 min 

Imazalil removal/% 100 100 

Detoxification (Vibrio 
fischeri) 

yes yes 

Mineralization/% 84 71 

  

 

 


