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1. Introduction – The direct release of high strength agroindustrial wastewaters are threatening our 

hydrological resources. Therefore, searching efficient methodologies to remove pollutants are required. 

However, expensive technologies are normally a limiting factor for companies [1]. Conventional 

Advanced Oxidation Processes (AOPs), such as Fenton’s reagent and photo-Fenton process are receiving 

great attention as promising technologies due it higher efficiency for the degradation of organic pollutants 

[2]. This work presents the treatment of elderberry processing wastewater, using conventional AOPs with 

UV-C and UV-A radiation in photo-Fenton experiments. 

 

2. Experimental – Batch experiments were performed using 500 mL of elderberry wastewater. In Fenton 

reagent, initially the pH was adjusted to 3.0 and then FeSO4.7H2O was added to the solution. The assays 

started with H2O2 addition. The photo-Fenton experiments started when the radiation was switched-on. 
Samples were withdrawn at periodic interval for TOC analysis. UV-C radiation was obtained from a low-

pressure mercury lamp (Heraeus TNN 15/32, =254 nm) and UV-A was obtained from a matrix of 12 

InGaN LEDs (Roithner APG2C1, =365 nm). 

 

3. Results and Discussion – Several Fenton and photo-Fenton experiments were performed in order to 

observe the influence of two different radiation sources (UV-C and UV-A) on TOC removal efficiency. 

From Figure 1 it is possible to compare the results obtained. Firstly, using 25 ppm of Fe(II) Fenton 

reagent oxidation was ineffective, while photo-Fenton experiments led to 87% and 75% of TOC removal 

for UV-C and UV-A radiation, respectively. In these cases, the 

radiation promotes the photo-decarboxylation of ferric 

carboxylates yielding additional radicals by photolysis. Using 

50 ppm of Fe(II) improved the TOC removal. Higher dosage 

promotes the generation of more HO• radicals and the 

consequent oxidation of recalcitrant species. From both UV 

sources the results obtained were relatively similar (99% of 

TOC removal after 120 min), which revealed that Fe(II) and 

H2O2 can be successfully photo-activated at both wavelength. 

 

4. Conclusions – Elderberry wastewater can be successfully 

treated by photo-Fenton process reaching almost complete 

organic matter degradation (99% of TOC removal). Although 

different radiation sources presented similar TOC removal efficiency, UV-A should be seen as a 

promising alternative, since it uses environmentally friend LED lamps, thus suggesting less operational 

costs. 
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Figure 1- TOC removal efficiency after Fenton and 

photo-Fenton processes. Operational Conditions: 

[H2O2]0=12.6 mM; pH=3.0. 
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