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Biodiesel is a renewable fuel produce from vegetable oils using different techniques. Enzymatic transesterification on the industrial scale recently became feasible because of decreasing prices on lipases (perspective but freakish catalysts). Computer modeling allows fast simulation of different scenarios and facilitates optimization of then process. In order to design the complete reaction model, we have divided the complex process into several individual blocks. This work presents analysis of esterification and hydrolysis illustrated by a simplified general scheme F + C ↔ W + B, where F = fatty acid, C = alcohol, W = total water and B = biodiesel. Catalytic features of the liquid lipase Callera Trans L (TLL) were investigated and compared to the results obtained earlier with the immobilized enzyme Novozym 435 (N435). The corresponding rate constants were evaluated. The most interesting observation concerned difference in the apparent equilibrium constants (KeqTLL > KeqN435), which apparently contradicts the laws of thermodynamic. We explain this effect by different chemical activities of micellar water in these two systems. Water phase under the reaction with liquid TLL is apparently dispersed to a lower grade if compared to the reaction with Nvz435. The carrier particles of the latter are suspended in the oil – biodiesel phase and come into a periodical contact with the water phase under agitation. Small droplets of water are physically adsorbed on the surface of these particles, which help to disperse water in the organic phase. Transitions between different physical forms of water can be approximated by a scheme W + W ↔ WW, where W (superfine reverse micelle) has high hydrolytic activity and WW (large droplets) have low activity. In the TLL system the balance is shifted to WW if using agitation similar to that of N435 system. Therefore, substitution of a “dry catalyst” N435 by “wet catalyst” TLL will not cause a dramatic accumulation of F under biodiesel conversion. Another difference between “dry” and “wet” catalysts concerned dependencies of the reaction velocity on the enzyme concentration (linear and hyperbolic, respectively). Liquid enzyme is dissolved in water and requires a contact with oil-water interface. The suitable sites are gradually saturated, and the excessive enzyme does accelerate the reaction. The relevant data are still under acquisition.

