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1. Introduction – The countries with olive oil production face serious environmental problems for to 

management of the large amounts of olive mill wastewater (OMW) [1]. OMW are characterized by 

slightly acidic pH, dark red to black color, foul-smelling, large suspended solids content, high turbidity 

and organic load [1,2]. The agricultural waste products are unused resources, with high environmental 

and management costs, reason why it has been essential to develop a solution for the valorization of this 

material. The aim of the present work was to: (1) characterize plant by-products (chestnut burr, almond 

skin and almond hull), (2) apply plant-based powder as coagulant in OMW treatment by coagulation-

flocculation-decantation (CFD), (3) optimize adsorption process with bentonite clay and (4) evaluate the 

combination of both treatment processes.  

 

2. Experimental - The different plant by-products were dried and ground. A 10% (v/w) solution of 

ferrous sulfate was prepared. The CFD experiments were performed in a conventional model jar-test, 

using 500 mL of effluent, at a temperature of 25 oC and a sedimentation time of 12 h. The adsorption 

assays were performed using 150 mL of effluent, at a temperature of 25 oC and under constant agitation 

for 48 hours. The evaluation of the treatment efficiency was made through the measurement of the 

parameters: dissolved organic carbon (DOC), turbidity, total suspended solids (TSS) and total 

polyphenols (TP). 

 

3. Results and Discussion - The FTIR analysis indicates that the natural coagulants contain proteins, 

fatty acids, carbohydrates, cellulose and lignin in their constitution. The plant-based coagulants achieve 

higher efficiency at pH 3.0, with a dosage of 0.1 g L-1. The agitation that improves the performance of 

coagulants: for the almond skin are fast mix – 120 rpm/1min and slow mix - 20 rpm/30 min, while for the 

almond hull and the chestnut-burr are fast mix - 150 rpm/2min and slow mix - 50 rpm/30 min. Thus, the 

removal rates achieved with CFD process to concerning turbidity, TSS, DOC and TP for each coagulant 

were respectively: 75, 60, 12 and 87% for almond skin, 78, 64, 11 and 88% for almond hull and 80, 66, 

57 and 83% for chestnut burr. The adsorption process achieves higher efficiency at pH 3.0 and 3.0 g L-1 

of bentonite clay, with a DOC and TP removal values of 13 and 54%, respectively. Therefore, the global 

DOC and TP removal percentages at the end of OMW treatment were: 55 and 96% for almond skin; 58 

and 96% for almond hull; and, finally, 65 and 99% for the chestnut burr.  

 

4. Conclusions - The plant-based powder coagulants are carbon compounds, which can become more 

difficult to remove the organic matter present in the effluent through the CFD process. However, the best 

performance relatively to the DOC removal in CFD process was observed with the chestnut burr. The 

combination of CFD and adsorption processes proved to be efficient in removing carbon from the OMW, 

achieving DOC removal values greater than 65%. Therefore, the use of plant-based coagulants is a 

promising alternative to conventional chemical coagulants for olive mill wastewater treatment. 
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