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1. Introduction – The disposal of agro-industrial wastewaters such as olive mill wastewater (OMW) and 

winery wastewater (WW), are serious environmental problems, if they are not properly treated, due to the 

high organic matter and total polyphenols content [1]. In this work, it was studied and optimized the 

nitriloacetic acid (NTA)-photo-Fenton process for the treatment of a red and white winery wastewater 

(WW) and an olive mill wastewater (OMW). The aim of this work was (1) optimize the NTA-photo-

Fenton process and (2) evaluate the removal of phenolic compounds by high performance liquid 

chromatography (HPLC). 

 

2. Experimental – The photo-Fenton process was optimized by variation of pH (3.0 – 7.0), hydrogen 

peroxide concentration (48.5 – 194 mM), ferrous ion concentration (1.0 – 10 mM), NTA concentration 

(0.5 – 10 mM) and radiation type (UV-C and UV-A). The extraction of phenolic compounds was 

performed in accordance with Comandini et al., [2]. The phenolic composition was assessed by HPLC 

(Gilson) with a diode array detector (Finnigan/Surveyor UV/VIS DAD). 

 

3. Results and Discussion – The optimization of the NTA-photo-Fenton process showed that under the 

best operational conditions pH = 3.0, [Fe2+] = 1.0 mM, [NTA] = 1.0 mM, [H2O2] = 194 mM, temperature 

298 K, radiation UV-C (254 nm), time 240 min, it was achieved a TOC removal of 89.4, 83.6 and 91.4%, 

for red WW, white WW and OMW, respectively. The HPLC analysis reveals the presence of gallic acid, 

hydroxytyrosol, syringic acid, epicatechin and ferulic acid in red and white WW. In OMW, it was 

observed the presence of gallic acid, hydroxytyrosol, syringic acid, epicatechin, ellagic acid, chicoric acid 

and isorhamnetin. After the photo-Fenton process, it was observed a decrease of the total phenolic content 

from 71139 to 5453 µg g-1 (red WW), 9838 to 2197 µg g-1 (white WW) and 78782 to 22452 µg g-1 

(OMW). 

 
Figure 1. Chromatogram of OMW. Retention time = 60 min. 

 

4. Conclusions – Based in the results, it is concluded that the NTA-photo-Fenton process achieves a high 

TOC removal of red and white WW and OMW, with a high polyphenolic reduction. 
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