
Lawrence Berkeley National Laboratory
LBL Publications

Title
A Comparative Study of Dilute acid and Ionic Liquid Pretreatment of Biomass and Model 
Lignocellulosics

Permalink
https://escholarship.org/uc/item/89x8z9c9

Authors
Li, Chenlin
Arora, Rohit
Manisseri, Chithra
et al.

Publication Date
2009-12-18

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/89x8z9c9
https://escholarship.org/uc/item/89x8z9c9#author
https://escholarship.org
http://www.cdlib.org/


 

A Comparative Study of Dilute acid and Ionic Liquid Pretreatment of 
Biomass and Model Lignocellulosics  

Chenlin Li
1, 2 

Rohit Arora
1, 2

, Chithra Manisseri
1

, Ken Vogel
3

, Blake Simmons
1, 2

, and Seema Singh
1, 2 

 

Joint BioEnergy Institute, Physical Biosciences Division, Lawrence Berkeley National Laboratory, Emeryville, CA
1

,  

Sandia National Laboratories, Energy Systems Department, Livermore, CA
2

,  

and United States Department of Agriculture, Lincoln, NE
3 

 

Lignocellulosic biomass has great potential to serve as a low-cost and abundant feedstock for bioconversion 
into fermentable sugars, which can be subsequently fermented into biofuel. There are several obstacles that 
remain to be solved in this conversion process, specifically lignin content, crystalline cellulose structure and the 
presence of ester linkages between lignin and hemicellulose in the plant cell wall limit the enzymatic 
accessibility of the recovered polysaccharides for efficient saccharification into sugars. Various physical and 
chemical pretreatment methods are currently employed to break down the biomass recalcitrant structures, and 
increase their susceptibility to enzymes. Among these techniques, dilute acid pretreatment has been shown as a 
leading pretreatment process. However, dilute acid hydrolysis can lead to degradation products that are often 
inhibitory and significantly lower the overall sugar yields. Glucose and xylose degradation products that result 
from the pretreatment methods include hydroxymethylfurfural (HMF) and furfural, which produce levulinic 
and formic acids, respectively, which inhibit the subsequent fermentation of sugars to ethanol. Recently, ionic 
liquids have demonstrated great promise as efficient solvents for biomass with easy recovery of cellulose upon 
anti-solvent addition. However, to date, no comprehensive side-by-side comparative analysis has been 
conducted in order to evaluate the dilute acid and ionic liquid biomass pretreatment processes. In this study, we 
compare ionic liquid and dilute acid pretreatments acting on switchgrass with numerous analytical techniques 
to gain a better understanding of both techniques and the resultant saccharification yields of fermentable sugars. 

  




