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Because of the world's growing food shortage, the availability of edible vegetable oils as feedstock is being recently a critical issue for the biodiesel production. Therefore, many attempts have been made to produce biodiesel from nonedible plant oils and waste oils. However, high free fatty acid (FFA) content of these feedstocks results in serious problems in alkali catalyzed transesterification. Deacidification of oils by an appropriate pre-treatment method can be considered as a solution to these problems. Therefore, the present study was addressed at investigating the feasibility of liquid-liquid extraction for deacidification of high-FFA oils as biodiesel feedstock. 

The deacidification of oils by liquid-liquid extraction is based on the equilibrium data of the “oil+FFA+solvent” systems. The experimental data published in the literature have usually been obtained by using model systems, which consist of "refined oil+FFA+ solvent". Since high-FFA oils contains significant amount of partial glycerides besides FFAs, the results obtained with the model systems exclude the effect of partial glycerides on the liquid-liquid equilibrium data. Therefore, the specific aim of this study was to determine the effect of partial glycerides on the equilibrium data. With this aim, because of its specific feature, black cumin (Nigella Sativa) seed oil was used as unrefined oil. High lipase activity in ground black cumin seeds increases both FFAs and partial glyceride content of the seed oil rapidly, which provides an opportunity to obtain oils with varying FFA and partial glyceride content. In the first step of this study the equilibrium data for “unrefined black cumin seed oil + methanol” system at 303.2 K were obtained. The experimental data were correlated by using the binary interaction parameter (BIP) regression utility of the ChemCAD process simulator. The regression based on the UNIQUAC activity coefficient model indicated a good fit of the tie-line data for this system. Then, by using the correlated experimental data deacidification of high-FFA oils by liquid-liquid extraction was simulated in the extraction module of ChemCAD process simulator. The results proved the feasibility of liquid-liquid extraction for deacidification of high-FFA oils as biodiesel feedstock.

