Solar separation of olive mill wastewater into condensate and biofuel.
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Abstract

The present study was conducted on a pilot scale level using solar still units to separate olive mill wastewater (OMW) into condensate and solid residuals. Inside the solar still units, the air and OMW temperatures follow the ambient air temperatures trends; however, the air and OMW temperatures did not exceed 45 °C and 55 °C respectively. The condensate is acidic (pH 3.8), colorless, transparent and free of suspended solids. The turbidity and total nitrogen were reduced in the condensate by 100% and 99% respectively, while the loads of chemical oxygen demand, biochemical oxygen demand, total organic carbon and total phenols, were reduced by 96%, 99%, 97.5% and 99.9% respectively. Although the removal efficiencies of pollutants are very high, the condensate still contains various concentrations of dissolved volatile organic and inorganic compounds. Florescence measurements for several condensate samples reveled low concentrations of polyphenols, chlorophyll with its derivatives and vitamin E. Germination experiments with pH adjusted condensate showed 63.3% and 18% germination rates for wheat and barley respectively while no germination was obtained when using the condensate or the OMW. These results suggest that the condensate cannot be used in agriculture without a proper treatment. The average calorific values of the solid residuals (potential OMW-Biofuel) were 24 kJ/g and the results of the proximate analyses indicate a high combustible portion (83%) of OMW-Biofuel. These results suggest that the OMW-Biofuel can be used as a new biofuel. 

Keywords: Olive mill wastewater; Solar still; Condensate; Biofuel; Removal of pollutants.

