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Acid hydrolysis of biomass using a percolation reactor (fixed-bed flowthrough reactor) is a high-yield, yet energy-intensive process due to the large amount of liquid throughput applied in the process. We have investigated on acid hydrolysis of corn stover hemicellulose with a special interest of minimizing water throughput. In percolation reactor operation, the sugar yield has inverse relationship with sugar concentration. Large amount of liquid throughput increases the yield but lowers the sugar concentration. With repeated experiments over wide range of reaction and operating conditions, we have identified the process and operational conditions considered to be optimum from an economic standpoint. Such an optimum condition calls for low-liquid throughput and high sugar concentration. The process we devised therefore uses dry feedstock without presoaking, which is directly subjected to hot acid solution. Among the notable findings derived from our experiments are as follows. Liquid throughput less than one reactor void can be applied in order to maximize the sugar concentration. Use of high acid concentration improves the hydrolysis rate as well as the product concentration. There exists an optimum flow rate for a given reaction condition that maximizes xylose concentration and yield. The hydroysates of this process contain primarily xylose, its oligomers, and small amount of glucose. The xylose oligomers are easily hydrolyzed by dilute acid without causing decomposition. The oligomers are also hydrolyzed by the action of the xylanase normally embodied in “cellulase” enzymes. The enzymatic digestibility data for treated solid samples and additional details of the process and operation strategies including recycle of the reactor effluent are presented. 

