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Furfural

Aromatic aldehyde
Obtained from dehydration of pentoses

Used for solvents, resins and chemicals production

Intermediate for plastics, fuel and lubricants

. M \
Cellulose l‘
See= - | Hemicellulose OH OH (.-~ A

: A |_|gn|n Pentoses /
k _J N FURFURAL Y




L 5*CIAB
Furfural from xylose e

——————————————————

Xylose ' Isomgflzatlon .
Main pentose in hemicellulose H Lews acid '
Functional isomer: xylulose
. OH OH
Furfural produced from their Xylose Xy|u|ose

dehydration

————————————————————————————————————

(To increase furfural production: | =T
Brgnsted acid

| i %rgbnsted acid
- Catalysts O\”/
- Organic solvents
g J

Furfural O

__________________




L 5*CIAB
Furfural from xylose & &

——————————————————

\

Furfural O

Xylose Isomgrlzatlon .’
. . . L id ".

Main pentose in hemicellulose OH ewis acl

Functional isomer: xylulose

Furfural produced from their OH OH O OH

P Xylose Xylulose

dehydration 4
- ~\ : Dehydration 5 ; Dehydratlon
To increase furfural production: Brgnsted aC|d Bmhsted -

- Catalysts

B

( subW-CO,




subW-CO,, for furfural production

Subcritical water (subW)

(Water above 100°C\
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subW-CO, for furfural production

Subcritical water (subW) + CO,

4 )

ﬂ Pressurizing agent for subwW > 200 mli
ﬁ Solvent-free biphasic system 4~ 50 bar
ﬂ Only water and carbon dioxide y 2 180 °C
g CO, acting as a Brgnsted acid \’ 4 hours

COQ (aq) + HQO = HgCOg (aq)




subW-CO, for furfural production

Subcritical water (subW) + CO,
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subW-CO, with no catalyst added
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subW-CO, with no catalyst added &

Subcrltlcal water (subW) + CO, moles of furfuralg
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subW-CO, + homogeneous catalysts
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subW-CO, + heterogeneous cata\ysts‘w

Subcrltlcal water (subW) + CO,
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- Montmorillonite K10
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Dissolved in the water,
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subW-CO, + Nafion NR50

Subcritical water (subW) + CO,
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subW-CO, and corn stover
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Conclusions & ~

subW showed catalytic effect for furfural production from xylose

subW-CO, improved furfural yield due to its Brgnsted acid effect

subW-CO, + homogeneous and heterogeneous catalysts further improved furfural yield
CrCl; was the fastest catalyst, while Nafion resin was the most selective towards furfural

Nafion resin could be reused at least 10 times without losing effectivity with xylose

55K 55K s5K sk sk Bk

CrCl; and Nafion resin produced > 30 % furfural yield from corn stover

subW-CO, is a promising solvent-free biphasic system, greener than traditional ones
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