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Pd-catalyst assisted organosolv process to isolate ethanol organosolv lignin retaining compatible characteristics for producing lignin monomeric compounds
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Notwithstanding many efforts to produce reliable lignocellulosic bioethanol, several critical barriers were still remained unsolved. One of the natural barriers is existence of lignin. Lignocellulosic biomass contains up to 30% of lignin, however it cannot be utilized to produce bioethanol, and it is rather inhibiting the enzymatic hydrolysis of cellulosic fibers. Thus recently, plenty of researches have been conducted to isolate lignin from the cellulosic fiber during the pretreatment. However most of isolated lignin during the pretreatment has low value due to high degree of condensation. Therefore, we applied palladium catalyst to the organosolv pretreatment process. Palladium is mainly researched in pyrolysis process to encourage hydrogenation, thus we expect to hinder the condensation of lignin fragments and produce more ethanol organosolv lignin (EOL). Sugar production was slightly declined as pretreatment temperature increased from 145˚C to 160˚C due to decomposition of glucan. However palladium treatment mitigated glucan decomposition, and above all EOL yield was significantly enhanced by palladium treatment, especially at 160˚C (from 13.36 g to 16.30 g). Furthermore, it prevents cleavage of ether linkages and condensation reaction of lignin fragments. High yield and ether linkage rich EOL released significantly larger amount of lignin monomeric compounds. After pyrolysis-GC/MS analysis, released amount of syringol was significantly decreased while pretreatment temperature increased (from 25.8 mg/g to 6.1 mg/g), however it was remarkably recovered when palladium was introduced (from 6.1 mg/g to 29.3 mg/g).


