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Inhibitors formed during wood hydrolysis constitute a major problem in fermenting dilute acid hydrolysates to produce ethanol. High levels of aldehydes, organic acids and phenolic compounds drastically lower the ethanol productivity. However, by applying a fed-batch technique the levels of inhibitory compounds can be held low enabling high ethanol productivity.

In the present work a previously developed fed-batch strategy was implemented in a PDU-scale reactor. In previous lab-scale experiments, the control algorithm was based on the CO2 content in the exhaust gas. However, since no nitrogen was flushed through the reactor in the PDU-scale experiments, the total gas evolution, measured with a mass flow meter, was used as input variable in the control algorithm in the PDU-scale. The results from the lab-scale fermentations were well reproduced in larger scale. Importantly, the feed rate in the PDU-scale fed-batch experiments could be properly controlled based on the total gas evolution from the reactor. In experiments made with TMB 3000, an inhibitor tolerant strain of S. cerevisiae isolated from spent sulphite liquor, close to 100 % of the glucose and mannose present in the hydrolysate was fermented. In comparison, less than 20 % of these sugars were fermented in a batch process.

