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Towards green MCA

 Monochloroacetic acid (MCA): 700 kton/yr

e Used In agricultural chemicals, consumer
goods, personal care, etc

e AkzoNobel Is market leader

 Produced from fossil-derived acetic acid
(20,000 kton/yr)

e “Planet Possible”: AkzoNobel has need for
biobased acetic acid
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Biobased acetic acid

* Main challenges current fermentation
methods (vinegar, homoacetate):
« Acetic acid toxicity

» Recovery of acetic acid from watery
fermentation broth

 Solution by Wageningen UR:
e Convert sugar into ethyl acetate
« High volatility: product recovery in gas phase

« Chemically convert ethyl acetate into acetic
acid and ethan ‘)’/

° WAGENINGEN
.sSUIKER UNIE A AN AkzoNobel




Acetic acid and Ethanol via

Ethyl acetate

Advantages:
e Easier DSP
Sug Ethyl acetate _ ] ]
ar 9) e Glacial acetic acid as
product

="« Ethanol as product

(energy carrier)

Acetic

acid (1) * No product
accumulation in broth
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Ethyl acetate production

 AkzoNobel & Wageningen UR

e Conceptual process design /
economic evaluation: Go!

 New enzyme family discovered
that converts acetyl-CoA and
ethanol in ethyl acetate

 New enzymes allows ethyl
acle_tate production in yeast and E.
coli

» Patent pending
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R&D programme: to commercial

application

Enzyme engineering
Sermopt

ugar

: ermentation _
Ignoceliu doye Upscghn N
Qco g to pilot R
cialisation
DSP development plant
Legend: Conceptual process design

BBEG Techno economic evaluation

/
¥ WAGENINGEN )/
e UMIVERSITY & RESEARCH

AkzoNobel

SUIKER UNIE




Acknowledgements

e Olaf van Baal ~ * Alex Kruis
e Mark Levisson
 Frank van

Noord . Astnq Mars
e Serve Kengen

e John van der
QOost

e Johan Sanders

e Ruud
Weusthuis

'SSUIKER UNIE

g WAGENINGEN
UNIVERSITY & RESEARCH

e Joana Tsou
* Tony Kiss
e Marco Waas

D4

AkzoNobel



Thank you!
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