-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Hydrodeoxygenation of Biopolymer Precursors with Base Metal Catalysts

Khokarale, Santosh Govind; Shunmugavel, Saravanamurugan; Riisager, Anders

Published in:
Book of Abstracts Sustain 2017

Publication date:
2017

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Khokarale, S. G., Shunmugavel, S., & Riisager, A. (2017). Hydrodeoxygenation of Biopolymer Precursors with
Base Metal Catalysts. In Book of Abstracts Sustain 2017 [C-6]

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/144130865?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/hydrodeoxygenation-of-biopolymer-precursors-with-base-metal-catalysts(3ebac2c9-7632-4db5-a491-66f37a7213ba).html

Sustain Conference

Hydrodeoxygenation of Bio-polymer Precursors with Base Metal Catalysts

Santosh G. Khokarale,* Shunmugavel Saravanamurugana,’? Anders Riisager*!

1: Centre for Catalysis and Sustainable Chemistry (CSC), DTU Chemistry, Kgs. Lyngby, Denmark
2: Center of Innovative and Applied Bioprocessing (CIAB), Mohali, Punjab, India
*Corresponding author email: ar@kemi.dtu.dk

Future projections of declining and more expensive fossil reserves have stirred the chemical industry to find
new pathways to convert biomass into renewable chemicals and fuels. The dominant storage form of
carbon in nature is glucose accounting for 40-60 wt% of lignocellulosic biomass as cellulose. Industrial
glucose processing involves its conversion to fructose, which is a key intermediate in reaction pathways
towards furanic and carboxylic acid platform chemicals like, e.g. 5-hydroxymethylfurfural, 2,5-
furandicarboxylic acid, lactic acid and levulinic acid [1].

Lactic acid (LA) is produced industrially in large scale from glucose by a fermentative process, however
attractive, alternative chemo-catalytic processes based on Lewis acid zeolites are also emerging [2]. LA is an
important feedstock to bio-degradable plastics, but can also serve as a feedstock for producing precursors
(e.g. methyl propionate, MP) to existing acrylic plastics such as poly(methylmethacrylate) (PMMA).
Currently, the preferred MP production route in industry is methoxycarbonylation of ethylene with carbon
monoxide and methanol using a Pd-based homogeneous catalyst in a batch reactor despite major
drawbacks such as, e.g. cautious handling of reactant as well as tedious catalyst recovery and recycling [3].

Here we report highly selective and efficient hydrodeoxygenation (HDO) of alkyl lactates to the
corresponding alkyl propionates in alcohols with cheap and reusable base metal catalysts (Scheme 1).
Under optimized reaction conditions an excellent yield of 77% MP was obtained from ML over Fe-Ni/ZrO; in
methanol. Importantly, the introduced catalyst system proved generally applicable for HDO of compounds
with a-hydroxyl groups, thereby making the system highly interesting for biomass valorization.
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Scheme 1. HDO of ML to MP in methanol
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