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1. Introduction – Brines produced by the cod industry have a significant negative environmental impact 

and inherent high treatment costs, due to their high concentrations of salt (sodium chloride) and organic 

matter loads. On the other hand, large quantities of saline water ( 7.5 – 8.0 % wt. NaCl) are used by the 

tannery industry, namely in the pickling stage. Therefore, conditions are met to establish a symbiosis 

between the two industries by using the treated cod brines in the hides’ pickling and, this way, reducing 

water and salt consumption, as well as wastewater generation. To allow for this symbiosis, enough quality 

of the brines must be guaranteed. Advanced oxidation processes, namely electrochemical (EC) treatment, 

show great potential to achieve that goal. Electro-Fenton (EF) is an EC process where iron electrodes and 

hydrogen peroxide (H2O2) are used to generate highly reactive and non-selective intermediate species like 

●OH radicals, which initiate the oxidation of organic compounds [1]. This work aimed to optimize the 

application of EF process in the treatment of contaminated cod brines for later use in the pickling of 

hides. 

 

2. Experimental – Real contaminated brine ( 30 % wt. NaCl; total organic carbon, TOC=13.4 g/L) from 

the Portuguese cod industry was treated by EF process. The central composite experimental design and 

response surface methodology (RSM) were adopted in the optimization of EF operating conditions. The 

effects of three independent variables (current intensity: 1.2 - 2.8 A; electrolysis time: 4.9 - 15.1 min; and 

H2O2 concentration: 150 - 250 mM) on TOC removal were evaluated. A total of 17 experiments were 

performed, including 3 repetitions at the central point. Experiments were performed in a batch reactor (1 

L), at room temperature, with two iron electrodes with 39.6 cm2 of contact area, placed 10 cm apart, 

connected to a D.C. power supply (MLINK, RYI). The initial brine’s pH was adjusted to 3.5 with 

hydrochloric acid (HCl; Merck, 37 % v/v). The H2O2 (Fisher Scientific, 30 % v/v) was the oxidant used, 

and its addition to the reaction mixture marked the beginning of electrolysis time. After the pre-

established electrolysis time, the power supply was turned off and the brine was transferred to a graduated 

cylinder for a settling period of 1 hour. At that point, samples of the supernatant were taken and 

characterized in terms of TOC content. RSM was used in the statistical analysis of the experimental 

results using the StatSoft Statistica® v. 8.0 software. 

 

3. Results and Discussion – Some of the results obtained in this work 

are shown in Figure 1. TOC removal ranged between 15 and 41 %, when 

200 mM of oxidant was used. Current intensity and electrolysis time was 

the two independent variable that statistically (p-value < 0.05) 

influencing TOC removal. The optimal performance of EF was achieved 

with iron electrodes operating at a current intensity of 2.75 A, 

electrolysis time of 5.64 min and H2O2 concentration of 156 mM, 

achieving a TOC removal of 41 % from cod brine.  

 

4. Conclusions – At optimal conditions, moderate (41 %) TOC was 

removed from actual cod brine by EF process. This removal, together with 

the necessary dilution of the brine to values of  7.5 – 8 % wt. NaCl, allows its use in the pickling stage in 

the tannery industry without compromising the quality of the processed hides (data not shown). 

 

5. References –  [1] F. Ghanbari and M. Moradi, “A comparative study of electrocoagulation, 

electrochemical Fenton, electro-Fenton and peroxi-coagulation for decolorization of real textile 

wastewater: Electrical energy consumption and biodegradability improvement,” J. Environ. Chem. Eng., 

vol. 3, no. 1, pp. 499–506, 2015, doi: 10.1016/j.jece.2014.12.018.  

Figure 1- Effect of current intensity and 

electrolysis time on the removal of TOC, 

by EF. CH2O2 = 200 mM. 


