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1. Introduction – Cork wastewaters have been subjected to several chemical, biological and physical 

methods of treatment, in order to reduce their high organic content, and therefore producing an effluent 

whose characteristics allows its discharge either into the environment or into municipal collectors for 

further treatment in the wastewater treatment plants or it allows their reuse in other processes. 

In cork processing industry, the membrane processes applicability has been studied, due to the possibility 

of permeate and concentrate reutilization. 

Geraldes et al. [1] studied the concentration of cork wastewaters using NF membranes and the tanning 

experiments results shown a satisfactory conversion of the skins into leather, with a 71ºC shrinking 

temperature –inside the typical range of shrinking temperature (70-85ºC). The nanofiltration experiments 

show that the TOC rejection coefficients had an average value of 95%, indicating that nanofiltration has a 

good ability to concentrate the tannins and produce a permeate with a low content in organic matter.  

The fractionation of the cork wastewaters was studied by Bernardo et al. ([2], and the results shown a 

general decrease on the pollutant content of permeates, and an increase of its biodegradability, with the 

use of membranes with decreasing MWCO. 

In this work, it is envisaged to concentrate the cork wastewaters tannins in UF/NF concentrates and then 

used them in the tanning industry. 

 

2. Experimental - Ultrafiltration (UF) and nanofiltration (NF) membranes were used in order to 

concentrate cork wastewater for testing the possibility of their use in the leather industry. For this 

purpose, a UF membrane of polyethersulfone (U2540 PES) of 4700 Da and a NF membrane of 

polysulfone-polyamide (DS-5 DK) of 125 Da were used. Two types of experiments were carried out: in a 

first step an UF membrane was used in the cork wastewater concentration, and then the UF concentrate 

and UF permeate were both concentrated with NF membrane. After the concentration step the tannin 

UF/NF concentrates were used in the tanning process and its performance was assessed.  

 

3. Results and Discussion - The results shown that the cork wastewaters cannot be discharged without 

treatment, but their concentration with UF and NF membranes, allows the use of concentrates in the 

leather industry and the re-use of the permeates, as process water. The tanning tests showed that these 

concentrates can be used in the tanning of skins. A preliminary economic analysis showed that the 

concentration of tannins, present in the cork processing wastewaters, by membrane processes envisaging 

its use in the tanning industry is feasible and profitable. 

 

4. Conclusions - The study permitted to conclude that the cork wastewaters concentration with UF and 

NF membranes, allows: i) the use of concentrates in the leather industry (because they are enriched in 

phenolic and tannic compounds) and ii) the re-use of the permeates, as process water (due to its low 

organic/phenolic content). The tanning tests, regarding the concentrates tanning ability, showed that these 

concentrates can (with some restrictions) be used in the tanning of skins. A preliminary economic 

analysis showed an economic feasibility. 
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