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Polylactic acid (PLA), a type of bioplastic, has higher production costs compared to
conventional petroleum-based plastics. To reduce the costs, it is essential to develop catalysts
that enhance the yield of lactic acid. This study focuses on the reaction that converts glucose,
a monosaccharide, into lactic acid. The conversion reaction can be primarily divided into three
steps: (1) the isomerization of glucose, (2) the retro-aldol reaction of fructose, and (3) the
isomerization of C3 intermediates. Since steps (1) and (3) are assumed to proceed via similar
mechanisms, this study focuses on steps (1) and (2). Quantitative evaluation of lactic acid yield
is generally challenging. Therefore, in this study, density functional theory (DFT) calculations
of lactic acid and the energetic span model" were used to predict trends in yield. As the catalyst,
a cluster model of beta-type zeolite supported with metals was adopted. The metals considered
were Sn, In, and Pd, which were pre-screened and supposed to be incorporated into the zeolite
framework (referred to as Sn-BEA, In-BEA, and Pd-BEA, respectively). The energetic span of
Sn-BEA was estimated to be 24.1 kcal/mol for step (1) (involving intramolecular and molecule-
catalyst hydrogen transfer) and 33.5 kcal/mol for step (2) (involving C-C bond cleavage and
molecule-catalyst hydrogen transfer). The results for In-BEA and Pd-BEA will be discussed
during the presentation.
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