ProcessNet-Jahrestagung und 32. DECHEMA-Jahrestagung der Biotechnologen
12.-15.09.2016, Aachen, Germany

Methodik zur schnellen
Bewertung von Syntheserouten
auf Basis von Exergiebilanzen

Philipp Frenzel, Andreas Pfennig
andreas.pfennig@ulg.ac.be
Products, Environment, and Processes (PEPs)
Department of Chemical Engineering
Université de Liége
.. PEPS www.chimapp.ulg.ac.be
+ + @ CHEMICAL Université
o o @ ENGINEERING de Liege

outline

= wWhy exergy?

= short-cut method

m example process

= results: comparison
m conclusions

~+% PEPs !

© -+ @ CHEMICAL 2 Université
o o o ENGINEERING de Liege

l."




| 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
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physical exergy of a material stream
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| exergy as measure sorting the options
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basic process scheme with recycle
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separation by distillation cascade
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| synthesis pathways to PET
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comparison of routes and methods
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order almost unchanged by short-cut
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A fossil raw materials

® bio-based feedstock
(O conventional polymers
@ bio-based polymers
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evaluation of options

exergy as universal measure:

o short-cut gives proper order

o can be used on variable level of refinement
glucose — products with more oxygen

plant oil — products with less oxygen

energy demand for processes will increase

land area required for biobased feedstock:
200 to 800 m?/capita (food ~ 7000 m?/capita)
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CO, of diesel may not be as good as it seems
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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

biotechnology

separate ,all* components:
cellulose, lignin, use of whole
plant, biorefinery
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results of exergy analysis
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comparision of the processes
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