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ABSTRACT

The obligations arising from European legislation, and thus implementation of the National Indicative

Target to increase the share of bio-components in liquid fuels imply that the technologies of the

production of 2nd generation bioethanol attract the interest of not only research teams, but also of

entrepreneurs. In this paper the basic parameters of the pilot plant including the modules such as:

substrate preparation (fragmentation), pretreatment, enzymatic hydrolysis, fermentation and

distillation were presented. The substrate tested in the plant is energetic willow (Salix spp.).

According to the adapted strategy, lignocellulosic biomass is fragmented to obtain a fraction of < 1.0

mm, and then subjected to pretreatment and enzymatic hydrolysis in a reactor built for this purpose,

with a capacity of 300 L, resistant to acid environment, and the conditions of high pressure (approx.

10 bar) and high temperature (approx. 140°C) characteristic for the pretreatment. Three reactors were

planned as a part of the pilot plant in order to ensure continuity of production. Enzymatic hydrolysis is

preceded by a process of detoxification and neutralization of the reaction medium. The combined time

of reaction related to the initial and enzymatic hydrolysis is approx. 60 hours. The next step involves

separation of the hydrolysate, using a fraction separator, from where the liquid fraction containing

monosaccharides is transported to one of two digestion tanks with a capacity of 100 L, after a prior

concentration. The water recovered in the osmosis is collected and returned to the reactors for

pretreatment and enzymatic hydrolysis. The separated solid fraction is automatically collected for a

further utilization for biogas purpose. Fermentation is conducted at a temperature of <38°C for

approx. 48 h. The last step comprises distillation in order to obtain a product of the highest possible

concentration of ethanol. In the course of balance analyses of the efficiency of processing Salix sp.

chips to obtain 2nd generation ethanol it was concluded that it is necessary to consider parallel

processes, including those related to the utilization of post-process residues, leading to other market

bioproducts.
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