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Harsh process conditions (temperature, acidity, H,/O,,
high moisture) impose significant barriers

Thin metal oxide coatings via atomic layer deposition
(ALD) developed for next-gen heterogeneous catalysts
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TiO, ALD: Increased Activity, Improved Thermal Stability and Sulfur Tolerance
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Al,0; ALD overcoat improves stability
in muconic acid conversion to adipic
acid, an important bioproduct

Improvements demonstrated with
ALD fabrication at multiple scales
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Pd leaching during Muconic Acid HYD
Leaching Leaching
Catalyst | (Pdppm) | Rate (ugp, h)
Uncoated
(PAITIO,) 14 0.7 0.32 .
100-mg ALD- | 5 404 0.07
coated
10-ALD- | 08 +0.04 0.02 ’
coated
100-g ALD- | 45 40,01 0.01
coated

ALD-enabled catalysts show superior
performance vs. conventional catalysts in
hydrogenation reactions

Observed leaching and stability benefits
maintained upon ALD synthesis scale-up

Ongoing work focused on improving
leaching resistance in oxidative
environments
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