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TEA and LCA as tools for sustainability

assessment

Techno-economic
assessment (TEA) °

Life Cycle
Assessment (LCA) -

* CAPEX

OPEX

* Quantification of environmental

emission
Measure sustainability

* Combined assessment

Together

provides both
environmental/economic
overview

* Aids decision support
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Systems assessed

S-Acn PLE-EtOH ‘ PLE-EtOH-oll
* 50°C * 80°C * 80°C
* 75% Acetone and water * 75% or 100% Ethanol and * 75% ethanol and water
* Solvent:DW = 11 water * Solvent:DW = 500

* Solvent:DW =100

TEA-LCA Polyphenol Extraction
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Early-Design LCA
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S-AcN PLE-EtOH-75 PLE-EtOH-100 PLE-EtOH-oil
B Grinding (Electricity) W Drum Drying (Electricity) Drum Drying (Steam)
® Milling (Electricity) Acetone (make up) B Liquid CO2 (make-up)
W Compressor (Electricity) W Compressor (Duty cooling water) M Extraction oil (Electricity)
Ethanol (make up) Water (make up) m Polyphenols extraction (Electricity)
B Polyphenols extraction (Steam) MW Spray Dryer (Steam) H Condenser (Cooling)
M Flash CO2 Recovery Distillation heating (Steam) Distillation cooling

H Other
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Optimized system through TEA
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8.6 £/kg GA 7.9 €£/kg GA 9.5 £/kg GA 8.6 €/kg GA 8.1 €/kg GA 5.6 €/kg GA
S-AcN-5 S-AcN-2 S-EtOH-5 S-EtOH-2 PLE-EtOH-10 PLE-EtOH-5
M Financing ® Plant related Labourrelated ™ Acetone ® Ethanol CO2 mHeat M Electricity
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Mid-point impact category results from LCA
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Fine Fossil Freshwater ~ Freshwater Global Human Human non- lonizing Land use Marine Marine Mineral Ozone Ozone Stratospheric ~ Terrestrial ~ Terrestrial Water
particulate resource ecotoxicity eutrophication ~ warming  carcinogenic carcinogenic  radiation ecotoxicity eutrophication  resource formation, formation, ozone acidification  ecotoxicity  consumption
matter scarcity toxicity toxicity scarcity  Human health  Terrestrial depletion
formation ecosystems

B S-Acn-5 MS-Acn-2 B S-EthOH-5 W S-EthOH-2 B PLE-EthOH-10 M PLE-EthOH-5
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NORMALIZED IMPACT
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S-AcN-5 S-AcN-2 S-EtOH-5 S-EtOH-2 PLE-EtOH-10 PLE-EtOH-5

o

I Average Score B Global Warming Score == = Ayg gcceptable value == = GW acceptable value
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0.00 8.6 €/kg GA 7.9 €/kg GA 9.5 €/kg GA 8.6 €/kg GA 8.1 €/kg GA 5.6 €/kg GA

S-AcN-5 S-AcN-2 S-EtOH-5 S-EtOH-2 PLE-EtOH-10 PLE-EtOH-5 S-AcN-5 S-AcN-2 S-EtOH-5 S-EtOH-2 PLE-EtOH-10 PLE-EtOH-5
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Conclusion

TEA and LCA can be used to pinpoint hot spots
in the production

— These results can be used to proactively
optimize the design of a technology

Iterative process

But what if the TEA and the LCA point towards
different choices?

— Need extra decision support or quantification
of your values...more on that in 15
minutes....

TEA-LCA Polyphenol Extraction
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Questions?
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