
Accepted Manuscript

Glycerol as an Ionic Liquid Co-Solvent for Pretreatment of Rice Hulls to En-
hance Glucose and Xylose Yield

Joan G. Lynam, Charles J. Coronella

PII: S0960-8524(14)00794-9
DOI: http://dx.doi.org/10.1016/j.biortech.2014.05.086
Reference: BITE 13494

To appear in: Bioresource Technology

Received Date: 26 February 2014
Revised Date: 21 May 2014
Accepted Date: 22 May 2014

Please cite this article as: Lynam, J.G., Coronella, C.J., Glycerol as an Ionic Liquid Co-Solvent for Pretreatment of
Rice Hulls to Enhance Glucose and Xylose Yield, Bioresource Technology (2014), doi: http://dx.doi.org/10.1016/
j.biortech.2014.05.086

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.biortech.2014.05.086
http://dx.doi.org/http://dx.doi.org/10.1016/j.biortech.2014.05.086
http://dx.doi.org/http://dx.doi.org/10.1016/j.biortech.2014.05.086


  

1 

 

Glycerol as an Ionic Liquid Co-Solvent for Pretreatment of Rice Hulls to 

Enhance Glucose and Xylose Yield  

Joan G. Lynam and Charles J. Coronella
*
 

Chemical & Materials Engineering Department, University of Nevada, 1664 N. Virginia St. MS 

170, Reno, Nevada 89557 USA 

*
Corresponding author.  

Tel: +1-775-784-4253. Fax: +1-775-784-4764. email: coronella@unr.edu 

Abstract: 

Rice hulls, a widely-available secondary agricultural residue, can be pretreated with ionic liquids 

(IL) prior to enzymatic hydrolysis to enhance glucose and xylose yields. The high cost of ILs is a 

deterrent to commercial deployment at present. ILs 1-ethyl-3-methylimidazolium acetate, 1-

ethyl-3-methylimidazolium formate, 1,3-dimethylimidazolium dimethylphosphate, and 1-ethyl-

3-methylimidazolium diethylphosphate were investigated for rice hull pretreatment. Effects of 

diluting ILs with glycerol were investigated for biomass pretreatment efficacy, and for solvent 

recovery. When diluted with 50% glycerol, rice hulls treated in 1-ethyl-3-methylimidazolium 

formate was found to give glucose and xylose yields after enzymatic hydrolysis better than rice 

hulls treated in pure 1-ethyl-3-methylimidazolium formate. Dilution in glycerol resulted in an 

increased rate of solvent recovery after pretreatment, as much as six times that when pure 1-

ethyl-3-methylimidazolium formate was used. Diluting 1-ethyl-3-methylimidazolium formate 

with 50% glycerol was found to decrease solvent viscosity at the pretreatment temperature (110 

°C) helping explain improved biomass pretreatment.  
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