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>90% of production is for energy-based chemicals
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Bio-based refinery: combine low and
high values chemicals
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- Need to valorize 100% of the biomass (as in a petrochemical refinery).
- Opposite product distribution to petrochemcials
- Biogas (syngas) could be easily transported




Top twelve cellulose-derived platform
chemicals using chemical routes

Commercial scale

Cellulose-derived products from fermentation

Pretreatment

""" o] N SO
Complex \)H/K/ i Biigar

substitutes

Ribulose-5P

1
]
feedstock -4 sugars -——»
(food waste) ! '
i I
| I
v P 3
Other organic | 1 T
compounds ! ! Vitamin B2 =
& minerals 1 1 o,
_______________ i £
¥
PEP <o i s >
S s
l TR Vanillin
P P
<— Pyruvate Teea
Ethanol l s+
. =
I
U Acetyl-CoA --=» Fals
A\ . . N
/ \ e - Resveratrol
Higher J \ . “ /\( ~n -
/ \ ' i
alcohols ' " < 1
1 \ N 1 |
/ \ ~a /i !
4 \ 2 |
‘\ ;
i N 0 \ ney e |
N;A\/\)ﬁ/‘\/”\ “in & o ¥
’ Lecithin Other aromatics
Monoterpenes i
i
1
A\

Polyterpenes

Ergosterol
(Provitamin D2)

24/03/2016



Lignin valorization

low volume - high value market 10000 €/t
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from the pyrolysis of lignin
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monomeric phenols from the pyrolysis of lignin

Highest value from combining routes
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The leftovers: energy
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Low-volume/high-value is key to competing
with low oil prices

The majority of the volume of this potential market (89%) is currently in five products, namely, lysine, MSG,
citric acid, lactic acid, and glutamic acid
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