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Kinetic and Spectroscopic Studies of Catalytic Mechanisms
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This work focused on the catalytic hydrodeoxygenation (HDO) of the cyclic five-membered ester y—
valerdlactone (GVL-C5H;Oy) and the kinetic analysis of reaction network of GVL on NpP/MCMH41.

In addition, a special focus was given to the adsorbed species on the catalyst surface durng the
reaction were monitored by n situ nfrared spectroscopy measurement to support the proposed
reaction sequence. The determination of the reaction pathway and the estimation of the reaction
constants of each step by a contact time study were nvestigated. Simulated fitting results to a first—
order network showed good agreement with the experimental results. In situ nfrared spectroscopy
meastrements indicated that an intermediate with greater number of CH, groups than GVL was

formed at reaction conditions, and this gave support for the proposed reaction mechanism, n which
the mitial reaction led to the production of pentanoic acid which has more CH, bonds than GVL.

Overall, the combined kinetic and spectroscopic results give a consistent picture of the mechanism of
GVL hydrodeoxygenation on NoP/MCVH41.

o OIE L S&E A2sZ A2z 20195

o
b
Oy
Jon



