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I. Abstract  
Development of renewable, ecofriendly and sustainable energy resources have been emphasized in view of rapidly depletion of fossil fuel reserves, enormous economic development and environment constraints. Bioethanol fuel from abundantly present lignocellulsoic biomass (LB) serves as best alternative for conventional fuels. The bottleneck in the bioconversion of LB into bioethanol is its recalcitrant nature, which requires extensive pretreatments prior to enzymatic saccharification. Conventional pretreatment strategies are cost intensive, energy consuming, and leads to the formation of inhibitors. Recently emerged ionic liquid (IL) based pretreatment of LB is a novel environmentally benign approach for the dissolution and pretreatment of wide variety of biomass. However, the high cost of IL makes the process less economical. In order to overcome this, IL pretreatment can be combined with some other traditional approaches like alkali or other mild agents like surfactants. Alkali pretreatment degrades ester and glycosidic side chains, causes alteration of lignin, and partial decrystallization of cellulose. The present work deals with the two step pretreatment of sunflower stalks (SFS) with IL and alkali in combination as well as standalone for enhanced enzymatic saccharification. SFS biomass contains 38.5% cellulose and 33-35% hemicellulose. The sugar yield obtained after combined pretreatment was more in comparison to both alone IL and alkali pretreatment. Alkali pretreatment followed by IL pretreatment resulted in 1.9 and 2.44 fold increased sugar yield as compared to alone alkali and IL pretreatment respectively.  Further the structural alterations in IL and alkali pretreated biomass were analyzed using physiochemical techniques (FTIR and SEM).
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Untreated sunflower stalks (a), IL+ alkali pretreated sunflower stalks (b)
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