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| possible biobased synthesis pathways

gasification, pyrolysis:
C1- (C2-, C3-) building blocks

extract major components:
starch, sugar, vegetable oil
remains: energy use

biomass
products

separate ,all* components:

cellulose, lignin, use of whole
plant, biorefinery
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| interaction of some major drivers
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land-area use: +1.5°C, high pop. variant

M7 in 2100:
CO, 464 ppm
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| calculation of exergy

exergy of a material stream

N
E;= Z(Ei,chem + Ei,phys )+ AE mix
i=1

chemical exergy of a material stream

J
(o) (0]
Ejchem = 4" G; +Zvi,jEj,chem

i=1
physical exergy of a material stream
ik iF & 4
E; ohys = IC,-(T)dT+\/,- (PR -Py)-Ty j?c,(r)dr
Ty Ty
+ exergy losses in processes and equipment
=% PEPs
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chemical exergy of various materials
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| chemical exergy of various materials
40 T T T
20 F ehydrogen
00 o &
80 PYANZ
60 P
= £ Q@ =
e methane, natural gas S N0 @
50 - fossil  eethene < LoV E T
R
e crude oil ; A
40 - eplant ol .Qo"o‘bo&b@ i
L .Q?“c;b{c) O\b.
30 ethanol A 0T T
ecoal & Q(‘/,bc}\
methanol N
20 | amylose, < glycerol P> 4
glucose! reactinn @ lactic acid ?
10 glucose *CO T
fermentation
. . H,0, CO,
fossil biomass intermediates products
feedstock
8  Université
de Liege |}




A fossil raw materials
® bio-based feedstock
O conventional polymers
@ bio-based polymers

crude oil
“ve PEPs
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| synthesis pathways to PET
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comparision of the processes
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| exergy demand for different routes

" I biobased feedstock
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land-area use 2050 for different routes
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| process ideas

plant-based
material paraxylene terephthalic acid

plant-based ‘ i w
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evaluation of selected options

exergetically favorable

no diluted aqueous solution

no complex mixture

liquid or gas as feedstock

gasification, pyrolysis of entire biomass

methanation of entire biomass

) starch and sugar to oxygen-rich products
evaluation:

not tested plant oil to conventional products
good
acceptable
infeasible

separate cellulose and lignin
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| evaluation of options

= exergy is general energy measure
= mix of feedstock and technologies
= results (integration limited):
0 extraction/separation of direct valuables
2 glucose — products with more oxygen
o plant oil —» products with less oxygen
o rest to methanation
0 energy demand for processes will increase
o land area required for biobased feedstock:
200 to 800 m?/capita (food ~ 7000 m?/capita)
= integration:
agriculture - production - consumer needs
=% PEPs
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