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Terrestrial biomass, especially lignocellulosic biomass, is an alternative to fossil fuels and an
imperative, sustainable feedstock for producing valuable chemicals rather than fuels. On the
one hand, fuels can be substituted with renewable energies, such as solar and wind, from a long-
term perspective due to the steady decline of confined fossil resources. On the other hand,
producing chemicals from any biomass becomes indispensable as there are no carbon sources.
The transformation of biomass-derived substrates to chemicals by means of heterogenous
catalysis is one of the appealing and intriguing approaches due to their wide array of inherent
physico-chemical properties. Notably, zeolite- and metal oxide-based catalysts have been well-
documented in the past decade due to their characteristic features, such as surface area, pore
volume, pore size, adsorption/desorption, porosity, plane, exposure of active species,
crystallinity/ amorphous, defective sites (oxygen vacancy/oxophilic sites). Biomass
transformation generally entails a range of reactions such as oxidation, reduction, dehydration,
isomerisation, hydrodeoxygenation and reductive amination to produce target chemicals in high
yields.

This presentation focuses on the catalytic production of carboxylic acids/esters (e.g., lactic acid
and 2,5-furandicarboxylic acid), ketoses (e.g., aldoses to ketoses), dehydration products (e.g.,
5-hydroxymethyl furfural) amine via reductive amination (e.g., furfuryl amine) from biomass-
based substrates. Importantly, how the characteristic features of the employed materials
(zeolite- and metal oxide-based ones) play a key role in the transformation are discussed during
the presentation [1-8].

References

[1] L.T. Mika, E. Cséfalvay, A. Németh, Chem. Rev. 118 505 (2018)

[2] M. S. Holm, S. Saravanamurugan, E. Taarning, Science 328 602 (2010)

[3] H.Li, S. Saravanamurugan, S.Yang, A. Riisager, Green Chem. 18 726 (2016)

[4] S. Saravanamurugan, M. Paniagua, J. Melero, A. Riisager, J. Am. Chem. Soc. 135 5246
(2013)

[5] P.Pal H. Li, S. Saravanamurugan, Bioresour. Technol. 361 127661 (2022)

[6] P.Pal, S. Saravanamurugan, ChemSusChem 15 202200902 (2022)

[7] K. Saini, S. Kumar, R. Kaur, S. A. Babu, S. Saravanamurugan, Catal. Sci. Technol. 13
1666 (2023)

[8] S.Kumar, M. M. Devi, S. K. Kansal, S. Saravanamurugan, Catal. Sci. Technol. 10 7016
(2020)



Catalytic biomass valorisation to chemicals: an
indispensable future direction

Shunmugavel SARAVANAMURUGAN

Center of Innovative and Applied Bioprocessing (CIAB), Sector -81 \ y |
(Knowledge City), Mohali, INDIA - <¢ ’
saravana(@ciab.res.in \ \ "|

BIO

Dr. S. Saravanamurugan is Scientist-F at the Center of Innovative and Applied Bioprocessing
(CIAB), Mohali, India. He obtained his PhD in the field of heterogeneous catalysis from Anna
University, India, in 2005. He worked as a research scientist/post-doctoral fellow at
KAIST/Inha University, South Korea. He worked as a Post-doctoral fellow and Senior
Researcher at Centre for Catalysis and Sustainable Chemistry, Technical University of Denmark
(DTU), Denmark, for over eight years. His main research topics include biomass transformation
with zeolite/zeotype and mixed oxide catalysts. He has over 80 peer-reviewed publications and
10 book chapters, and he has co-edited two books and seven patents filed/granted with more
than 6000 citations (h-Index 35). He received a DST-DAAD Fellowship during his doctoral
studies (2004), the Early Career Research Award (SERB) (2017) and was admitted as a fellow
of the International Society for Energy, Environment and Sustainability (ISEES) (2020). He
was a visiting professor at Guizhou University, China (2015-2021) and is an adjunct Associate
Professor at the Regional Centre for Biotechnology, India. Notably, he has been elected as a
Fellow of the Royal Society of Chemistry (FRSC) (2021).



