
Accepted Manuscript

Solvent and catalyst effect in the formic acid aided Lignin-to-liquids

Mikel Oregui-Bengoechea, Inaki Gandarias, Pedro L. Arias, Tanja Barth

PII: S0960-8524(18)31315-4
DOI: https://doi.org/10.1016/j.biortech.2018.09.062
Reference: BITE 20478

To appear in: Bioresource Technology

Received Date: 18 June 2018
Revised Date: 10 September 2018
Accepted Date: 11 September 2018

Please cite this article as: Oregui-Bengoechea, M., Gandarias, I., Arias, P.L., Barth, T., Solvent and catalyst effect
in the formic acid aided Lignin-to-liquids, Bioresource Technology (2018), doi: https://doi.org/10.1016/j.biortech.
2018.09.062

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.

https://doi.org/10.1016/j.biortech.2018.09.062
https://doi.org/10.1016/j.biortech.2018.09.062
https://doi.org/10.1016/j.biortech.2018.09.062


  

Solvent and catalyst effect in the formic acid 

aided Lignin-to-liquids  

Mikel Oregui-Bengoechea*a,b, Inaki Gandariasb, Pedro L. Ariasb and Tanja Bartha  

a Department of Chemistry, University of Bergen, Allégaten 41, 5007 Bergen, Norway 

b Department of Chemical and Environmental Engineering, School of Engineering, 

University of the Basque Country (EHU/UPV), C/Alameda Urquijo s/n,48013 Bilbao, 

Spain 

Abstract 

The effect of the type of solvent, ethanol or water, and a Ru/C catalyst were studied in 

the formic acid aided lignin conversion. The best results were obtained in the presence 

of the Ru/C catalyst and using ethanol as solvent at 300 °C and 10 h (i.e. 75.8 wt.% of 

oil and 23.9 wt.% of solids). In comparison to the water system, the ethanol system 

yields a significantly larger amount of oil and, at 300 °C and 10 h, a smaller amount of 

solids. The main reasons for this positive effect of the ethanol solvent are i) the 

formation of ethanol-derived esters, ii) C-alkylations of lignin fragments and iii) the 

generation of more stable lignin derivatives. The Ru/C exhibits significantly higher 

lignin conversion activity compared to other Ni-based catalysts, especially at 300 °C, 

which is related to the enhanced activity of the Ru0 sites towards hydrogenolysis, 

hydrodeoxygenation and alkylation reactions.   
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