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High-Solids Enzymatic Saccharification of Cellulose 
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Batch enzymatic hydrolysis of pretreated lignocellulosic material was investigated at high insoluble solids levels (>25% w/w) in shake flasks reactors and a novel bench-scale reactor capable of handling high solids slurries.  While high-solids enzymatic hydrolysis of cellulose is advantageous for reducing capital and operating costs, operating an enzymatic saccharification reactor at high insoluble solids levels presents a unique set of physical and reactor-dependent challenges such as mass transfer, temperature control, mixing, pH control, and sugar inhibition.  This work partially focused on characterizing the effects of these problems.  Specifically, we quantified cellulose hydrolysis rate limitations due to mass transfer and sugar inhibition showing that it is possible to achieve >80% cellulose conversion using enzymatic hydrolysis of dilute acid pretreated corn stover (PCS) at initial insoluble solids concentrations of 25% by weight (equivalent to 13% cellulose) using a Spezyme CP cellulase (40 mg protein / g cellulose or 10.7 FPU / g cellulose) and water-washed PCS solids at 45oC and pH 5.  A final glucose concentration exceeding 140 g/L in the liquid fraction of the saccharified slurry was obtained.  























































































































































































































































































































































