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The design and scale-up of an effective pretreatment process has been tested in a commercial fuel ethanol plant using commercial scale equipment.  This pretreatment process requires multiple steps and unit operations.  First the substrate feed enters a mixing tank where the solids (corn fiber at 60% moisture) and liquid (stillage) are combined.  The resulting slurry is heated through a combination of stem injection and heat exchange.  The heat exchanger transfers heat from the fiber/stover stream leaving the pretreatment reactor to the fiber/stover entering the pretreatment reactor, and the second injection served to attain the final operating temperature 160(C.  The hot fiber/stover stream entered a plug-flow reactor (snake coil) and was held for less than a half hour.  This was sufficient to dissolve about 60% of the dry weight of the corn fiber.  The resulting oligosaccharides gave both hexoses and pentoses upon enzyme hydrolysis.  Subsequent fermentation trials showed that the hydrolysate was fermentable without any obvious inhibition.  This paper reports physical and compositional changes of the fiber as a consequence of the pretreatment, as well as material and energy balances for the process.  A model that relates pretreatment conditions to changes in the fiber structure, composition, and hydrolysis upon subsequent addition of enzyme is described.  A first estimate of the economics for the process will also be discussed.

