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1. Introduction – Agro-industries such as olive oil extraction give rise to highly contaminant wastewaters. The olive mill 

wastewater (OMW) is a major environmental problem in Mediterranean countries in general and, particularly, in certain 

areas of Spain and Portugal where there are many small plants. Most of these wastewaters pollutant properties have been 

ascribed to phenolic compounds, because of their toxicity and power to inhibit biological treatments. As a consequence of 

this situation and the more stringent regulations concerning effluents released into public rivers and streams, new 

technologies have been developed to reduce these refractory contaminants. Among them advanced oxidation processes, 

including Fenton processes [1,2], are increasingly used for the reduction of organic contaminants present in a variety of 

wastewaters from different industrial plants. 

 

2. Experimental – The chemical oxidation experiments of OMW were undertaken in a stirred jacketed glass batch reactor. 

Typical experiments were carried out with 500 mL of diluted OMW to which a weighed amount of FeSO4·7H2O was added 

and dissolved under stirring. The Fenton oxidation began with the addition of hydrogen peroxide solution (30%, w/w). 

Samples were withdrawn from the reactor at pre-determined times and reaction stopped by adding excess amount of 

Na2SO3, which instantaneously consumes the remaining hydrogen peroxide. Control experiments were performed in the 

absence of either Fe2+ or H2O2. 

 

3. Results and Discussion - To determine the weight ratio (R=H2O2/COD) effect in the OMW depuration, there were 

performed some experiments varying the concentration of H2O2 and Fe2+. Figure 1 shows the COD reduction over time at 

pH 3.5, initial temperature 30° C and molar ratio H2O2/Fe2+=15. The control experiment without H2O2, reveals a residual 

conversion of COD: 0.5%. COD removal occurs principally at an initial 

period (10-20 minutes) and as the reaction time increased the COD 

concentration profile was approaching a plateau. A temperature range of 

10 – 50ºC was studied in order to observe the temperature effect on 

Fenton’s treatment. It can be deduced, that the optimal temperature is 

30° C. Qualitatively, the results indicate that by increasing Fe2+ ion 

concentration in solution increases the conversion of COD. However, is 

desirable that the amount of iron used must be a compromise that can 

minimize the production of sludge from iron complex. The ORP values 

present a characteristic performance: at an early stage, after the addition 

of the oxidizing agent, H2O2, occurs a high increment on ORP, achieving 

values of about 600 mV. This is due to the presence of species with a 

high oxidation potential such as HO• in the reaction media.    

 

4. Conclusions - The application of Fenton’s reagent is a feasible method to partially treat olive mill wastewaters allowing 

achieve a significant decrease of COD. Fenton’s reagent at initial pH 3.5, temperature=30ºC, molar ratio H2O2:Fe2+=15 

and weight ratio R=H2O2/COD=1.75, leads to a COD reduction of 70%. The results and analysis of the overall behavior of 

ORP in all experiments suggest, for maximum efficiency, that the value of oxidation-reduction potential should be 

maintained between +400 mV and +800 mV. 

 

Acknowledgements - Project INTERACT – Integrative Research in Environment, Agro-Chains and Technology - 

NORTE-01-0145-FEDER-000017. 

 

5 - References 

0 10 20 30 40 50 60

0

10

20

30

40

50

60

70

 

 

 H
2
O

2
/COD=1.75

 H
2
O

2
/COD=1.05

 H
2
O

2
/COD=0.35

C
O

D
 r

e
m

o
v
a

l 
(%

)

Reaction time (min)

Figure 1 - Effect of weight ratio R = H2O2/COD on the 

COD reduction in OMW treated with Fenton reagent.  
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