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Lignin is a complex polymer of
aromatic compounds that make up
the structure of a plant's cell walls,

alongside cellulose and hemicellulose.

million
tons

Lignin is found in
hardwood trees, as well
asin t_:irasses and
agricultural crops.

Only 2% of over 10 million
tons of lignin generated in
the pulp and paper industry
are commercially used

“The Energy Independence and
Security Act of 2007 sets the
goal of producing 36
billion gallons of biofuels a year
by 2022."2

A variety of enzymes are
identified to catalyze

specific reactionsto | ---------------- comame
break down the lignin | Catalysts work to initiate or
structure ; speed up chemical reactions
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Yeast is a unicellular, or
single-celled, fungus

/T;ese enzymes ﬁ
then genetically
engineered into
yeast cells, that
will act as 4
transporters that |
will hold the '

enZymes _/
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vessel that holds the enzymes that
will break down the lignin
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A series of genetically modifie
yeast cells are cultured with the
lignin, and the enzymes cause
specific breaks in the chemical |

bonds ineachround -

OCH3

One of these reactions is enzymatic
demethoxylation, which means the
methoxy groups in the lignin
structure are broken off, leaving |
the rest of the lignin intact _~

While the methoxy groups of the lignin are
turned into methanol, we can now utilize the
remaining structure of compounds in lignin.
These compounds of interest can be degraded

further into fuel additives, such as benzeil_gf‘

The methoxy groups in a lignin
polymer, once isolated, can be
converted into methanol 1

_through Fenton's reaction -~

Methanol is normally used as car fuel, but can also
be easily converted to dimethyl ether, a heating
and cooking fuel, or ethylene and propylene,
which are building blocks for creating plastics .~

' Ragauskas, Arthur J., Mr. "Lignin Valorization: Improving Lignin Processing in the Biorefinery.” American Association for the Advancement of
Science 335.6072 (2012): 1126. American Association for the Advancement of Science, 23 June 2014. Web. 15 Dec. 2015,
<http//www.cerl.ucr.edu/research/ses/Lignin Valorization improving.pdf>.

2 Department of Energy. "Biomass Basics: The Facts About Bioenergy.” Biomass Basics: The Facts About Bioenergy (n.d.): n. pag. Energy.gov.
Department of Energy. Web. 15 Dec. 2015. <http://www.energy.gov/sites/prod/files/2014/04/114/biomass_basics.pdf>.

3 Suzuki, Yo, Dr. "Using Synthetic Biology to Access Lignin" Interview at the J.Craig Venter Institute, 10 Dec. 2015

Produced with permission from Dr. Yo Suzuki
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This infographic was created by students from High Tech High North County in San Marcos, CA, as part of the U.S. Department of Energy-
BioenergizeME Infographic Challenge. The BioenergizeME Infographic Challenge encourages young people to improve their foundational
understanding of bioenergy, which is a broad and complex topic. The ideas expressed in these infographics reflect where students are in
the learning process and do not necessarily reflect the state of knowledge of the U.S. Department of Energy or other experts in the
bioenergy industry.
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