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olives[3]. The organic content of OMW 
consists mainly of phenols, polyphenols, 
polyalcohols, sugars, tannins, pectins and 
lipids at concentrations of up to 200 g 
chemical oxygen demand (COD) per L [4,5]. 
These values are about 200–400 times higher 
than those of a typical municipal sewage. 
Total polyphenols (TP) in the wastewater 
range between 2.7 g/L and 6.2 g/L depending 
on the olive species and the processing 
technique. Among the phenolic compounds 
commonly present in OMW are three 
important families: (1) cinnamic acid 
derivatives such as coumaric, caffeic, and 
ferulic acids, (2) benzoic acid derivatives 
such as hydroxybenzoic, gallic, vanillic, 
gentisic, protocatechuic, veratric acids and 
(3) compounds related to tyrosol such as 
tyrosol and hydroxytyrosol acids [6,7]. The 
concentration of phenolic acids in OMW 
may vary from as low as 0.05–0.2 g/L to as 
high as 10 g/L depending on the type and 
origin of the effluent [7,8].  
The high strength of OMW, its seasonal 
production, and the presence of some classes 
of recalcitrant organic compounds such as 
lipids and phenolic acids [4,7] render OMW 
inappropriate for conventional biological 
treatment [9].  Hence, there are needs for 
alternative technologies capable of treating 
these wastewaters, thereby reducing the 
environmental and health impacts of olive oil 
processing. 
Advanced oxidation processes (AOPs) are 
promising technologies that offer viable 
alternatives [10].One available technique in 
the area of advanced oxidation process is 
based on the Fenton's reagent capabilities in 
the production of hydroxyl radicals, OH . 
Many metals have special oxygen transfer 
properties which improve the usage of 
hydrogen peroxide in treating wastewaters. 
Ferrous salts catalyze the hydrogen peroxide 
degradation, which yields OH  and OH−  
(Eq.(1)). The generated Fe (III) can be 
reduced by reaction with the exceeding H2O2 
to again form ferrous ion in a catalytic 

mechanism (Eqs.(2) and (3)). Hydroxyl free 
radical is one of the most reactive chemical 
species known with an extremely high 
oxidation potential, OH /H2O2=+2.73V[11]. 
Organic substances are oxidatively and 
nonselectively degraded by the generated 
hydroxyl radicals. 
 
Fe (II)+H2O2→Fe (III)+•OH+HO− (1) 
 
Fe (III)+H2O2→HO2

•+Fe (II)+H+ (2) 
 
Fe (III)+HO2

•→Fe (II)+O2+H+ (3) 
 
Radiation can play different roles leading to 
increasing reaction yields so a combination 
of hydrogen peroxide and UV radiation with 
Fe(II) or Fe(III) oxalate ion, the so-called 
Photo–Fenton process, produces more 
hydroxyl radicals in comparison to the 
conventional Fenton's reagent (Fe(II) with 
hydrogen peroxide), and promoting the rates 
of degradation of organic pollutants. Also, 
the Fe (II) needed in the Fenton reaction is 
regenerated (Eq.(4)). The irradiated process 
may also involve photolysis of a Fe (III)–
H2O2 complex to form high-valence Fe 
intermediates, which can directly oxidize 
organic pollutants [12]. 
 
Fe(OH)2++hν→Fe2++•OH  (4) 
 
AOPs have demonstrated the degradation of 
phenolic compounds in many wastewaters 
including OMW [7,12,13,14].  Various forms 
of AOPs have been investigated for treating 
synthetic wastewaters containing refractory 
OMW contaminants, including phenolic 
acids and relevant derivatives.  These include 
the use of TiO2 photocatalysis [15,16],Fenton 
and photo-Fenton oxidation [14,17,18], 
pyrylium-salt photo-induced oxidation [12], 
non-catalytic and catalytic wet oxidation 
[19,20], ozonation [21], and sono-chemical 
oxidation [22]. Fenton’s reagent, a 
homogeneous catalytic system comprised of 
hydrogen peroxide and a ferrous salt, is 
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