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1. Introduction – Salt curing is the most traditional method used by tanneries for preserving hides. The 

optimum percentage of salt (NaCl) for efficient hide preservation is around 40 – 50 % wt [1]. Considering 

the worldwide predominance of this preservation technique, hundreds of thousand tons of contaminated 

salt end up in wastewater or are landfilled every year [1]. At the same time, significant amounts of saline 

waters ( 7.5 – 8 % wt. NaCl), i.e., brines, are consumed in the pickling stage by tanneries. In this 

context, the reutilisation of contaminated salt in the preparation of pickling brines would present a 

circular solution for this industrial sector. To assure sufficient quality for this application, suitable 

treatment methods must be sought. Electrocoagulation (EC) process has been successfully used for the 

treatment a wide range of wastewater sources [2]. EC is based on in situ formation of coagulants from a 

sacrificial anode, such as iron and/or aluminium, which is oxidized by the applied electric current. This 

way, contaminants can be removed without the addition of chemicals. The goal of this work is to valorise 

contaminated salt from hides’ preservation, through the treatment of the respective brine, by EC, aiming 

its later use in the pickling stage of the tanning industry. 

 

2. Experimental – A composite sample of real contaminated salts was provided by a Portuguese tannery 

industry. The salt was firstly sieved (< 4 mm) to remove coarse contaminant particles (manure, hair, 

blood, etc.). Then, it was dissolved in tap water, obtaining a contaminated salt-derived brine. The brine 

had approx. 7.5 % wt. NaCl and total organic carbon (TOC) of 138.0 mg/L, which is a usual 

concentration used the pickling stage. Central composite experimental design and response surface 

methodology were used to plan the experimental work and to analyse the results. Aiming to reduce the 

brine’s organic load, the effect of electrolysis time (7.0 – 13.0 min) and current intensity (1.0 – 7.0 A) 

was evaluated. A total of 12 experiments were carried out including 4 repetitions at the central point. The 

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). After the 

pre-defined electrolysis time, the power supply was turned off and the brine was transferred to a 

graduated cylinder for 1 hour of settling. Then, the supernatant was collected and characterized in terms 

of TOC concentration. For each experimental condition, a sample of the obtained treated brine was tested 

in lab-scale pickling trials to evaluate the hides’ properties (e.g., hide contraction temperature, grease 

content, free fatty acids (FFA), chromium oxide content, among others). 

 

3. Results and Discussion – The TOC removal observed in the brine 

treatment by EC ranged between 65 – 85 % (Figure 1). Both operating 

variables had a statistically significant effect on TOC removal (p-value < 

0.05). The higher the electrolysis time and current time intensity, the 

higher the TOC removal. However, for current intensity above 3 A (for 

any electrolysis time) the hides’ grease content was greater than 3 % and 

the FFA exceeds the limit of 0.1 %. Thus, considering the results of the 

hides quality after the pickling trials (not shown), the following EC 

conditions are recommended: electrolysis time between 7 and 13 min and 

current intensity between 1 and 2 A, corresponding to a 75 – 80 % of TOC removal. 

 

4. Conclusions – The salt brine from the hides’ curing phase was successfully treated by EC. The 

operating conditions selected guarantee a quality of the hides (after pickling) which is at least equal to 

that obtained with virgin brine. This work contributes to improve the sustainability and circularity of the 

tanneries’ industrial process by exploring solutions to reduce the consumption of raw materials (salt and 

water) and the emissions into the environment. 
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Figure 1- Effect of current intensity and 

electrolysis time on the removal of TOC, 

by EC.  
 


