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Cellulose Creation Dehydration Synthesis
Before the plants are used for energy, cellulose Ihe glucose molecules are joined together into
first must be produced by the plant larger cellulose molecules which are incorporated

into the plant matenal [1].
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Clucose

This hexagonal molecule carries a large amount of
energy, and it can easily be linked together with
other glucose molecules to create cellulose.
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Photosynthesis

A plant uses the energy from sunlight to convert
water and carbon dioxide into glucose and oxygen.
some of this ﬂucnse IS converted again into
cellulose, the hard, rigid parts of a plant [1].

Cellulose Breakdown

1.Pretreatment

The plant material's structure
i5 broken down so that all of
the cellulose fibers of the

biomass are exposed in future

steps [2].
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The cellulose molecules are
further broken down into
individual glucose
monomers.[2]
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These enzymes trigger
the reaction and make

sure that the
molecules are broken
up quickly and cleanly.
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Microbial "Digestion”

3.Fermentation 4.Distillation

lo separate the ethanol from the
yeast and other substances in the
mixture, the whole mixture is
heated up to just the right
temperature, so that just the
ethanol evaporates. | 3]

These microbes are yeast
cells. While they may look like
bacteria, they are actually a
fungus' [3]
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The yeast cells
consume glucose
molecules in large

quantities n‘nccnallv
when the molecules
are readily available.
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The yeast obtains
energy from the
glucose through a
process called
anaerobic IEEDIIHTIU[I.
One of the products of
anaerobic respiration
15 ethanol (the process
also releases some

carbon dioxide) CO
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The evaporated ethanel is captured
and collected. This ethanol can now
be used for all kinds of fuel'
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The fermentation process
releases some carbon

. Cellulosic Ethanol can be domestically
m produced and could help make us
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Than traditional fossil fuels. [5]
Ethanol has a lower

Almaost | |

Any

Plant and organic
material can be used to
produce ethanol. [6]

relative to other fuels. [5) 'I
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This infographic was created by students from Smithtown High School EAST in 5t. James, NY, 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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