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Context
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Case study

Polylactid acid (PLA), the most produced bioplastic (31% of global
production — 0.68 MT/y?)

Design of novel sustainable catalysts includes objectives at
a catalytic scale, reactor scale, and process scale. The
current design process needs improvement.
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Goal
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Develop a computational multi-scale methodology for
the design of sustainable catalysts.

Multi-scale model = = {%
A

Reactor scale

111111

Devolatilizer 4 :

Process scale @ Slelele

Simultaneous
phenomena

—o

PLA MW: 100 kDa 3 Flowrate: 8 785 kg/hr; Purity: 99.7% wt; PolyNRTL model

Goal: compute catalyst’s kinetic descriptors 1, 12,13 - Fovap = ki @int * (Cog — Ciiq)

k; and a;,; depend on liquid film
thickness and MW, op. Temp. reactor
geometry and blade velocity

: . . , . Step-growth kinetics
from its synthesis variables using Machine

Learning techniques.
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Multi-objective Optimization

Optimization algorithm implemented in the python interface.

e.g.. min f;(x) = CO, /kg PLA
min f,(x) = OPEX + CAPEX

X = Tgevolatilizer reactor

Life-Cycle-Analysis for
environmental impact,
e.g. CO,/kg PLA.
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Techno-Economic Analysis,
for economic KPI's, e.g.
OPEX+CAPEX.
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