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- Renewableenergyworld.com, 2013. 1. 2 -
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- Green Car Congress, 2012. 11. 23 -
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- Pointcarbon.com, 2012. 12. 19-
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- Capture Carbon Journal or www.euelectric.org, 2012. 12. 13 -
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- Reuters, 2013. 1. 10 -
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Bioethanol Production from Lignocellulosics by Acetic Acid Fermentation Process
Author Name : Shiro Saka
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Abstract:

New bioethanol production process which involves hot-compressed water treatment coupled
with acetic acid fermentation and subsequent catalytic hydrogenolysis has been proposed as
in Fig.1. Lignocellulosic materials, such as Japanese beech and Japanese cedar woods, were
significantly hydrolyzed and decomposed by the semi-flow type two-step hot-compressed water
treatment. The obtained various hydrolyzed products, such as oligo- and mono-saccharides,
| their decomposed compounds, such as furfurals and organic acids, and lignin-derived products,
l such as coniferyl and sinapyl alcohols and their condensed dimmers, were mostly found
i to be converted into acetic acid efficiently by fermentation with co-culture of Clostridium
‘ thermoaceticum and Clostridium thermocellum. Interestingly, acetic acid was able to be
produced from not only hydrolyzed and decomposed products but also lignin-derived products
by this fermentation step. The obtained acetic acid was then converted to bioethanol by two-step
method including esterification and hydrogenolysis. Consequently, it was revealed that esterified
acetic acid was completely converted to bioethanol with the copper-zinc catalyst. By combining
these three steps, novel bioethanol production process from lignocellulosics was developed. With
this process, most of all carbons of lignocellulosics could be converted into bioethanol without
emitting any carbon dioxide as in Eq.1. Therefore, more resourceful bioethanol production
‘ and more effective reduction of carbon dioxide have been accomplished, compared to the
B conventional yeast fermentation.

b l - . Hot-compresse:
A Lignocellulosics wateroh'egtment) fs;ﬁ::hﬁa—)&stenﬁcaﬂon

Partly

Bicethanol

Hydrugenolysig

1} Fig. 1 Schematic diagram for newly-developed bioethanol production from lignocellulosics
i by acetic acid fermentation process
|

CgHiz0s + BH, —> 3CH,CH,0H + 3HO

D-Glucose Hydragen Ethanol Water

Eq. 2 Bioethanol production by acetic acid fermentation.

Key Words:

Bioethanol Pr_oduction, Lignocellulosics, Acetic acid fermentation, Hot-compressed water,
Hydrogenolysis
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