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Conversion of sugars into important chemical imtermediates over solid Lewis acid
catalysts wokable in water

Kiyotaka, Nakajima
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Lewis acid sites on early transition metal oxides and their mixed oxides are
found to be active in water. They can convert 1,3-dihydroxyacetone, a triose sugar, into lactic acid
through stepwise dehydration and hydride transfer reactions. This finding is one important technology for
the development of environmentally benign production of important chemicals from renewable plant-derived
carhobydrates after diminising fossil fuel resourses.
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Figure 1. Difference FT-IR spectra for TiO,
samples at 298 K. (a) Pyridine adsorbed on
dehydrated TiO,. Prior to pyridine
adsorption, the sample was heated at 473K
for 1 h wunder vacuum to remove
physisorbed H,O. Gas phase pyridine
pressure: 0.67 kPa. (b) After vacuum
evacuation (298 K, 60 min) of (a). (c)
Pyridine adsorbed on TiO, in the presence
of saturated water vapor. Water vapor
pressure: 2.0 kPa. Gas phase pyridine
pressure: 1.4 kPa. (d) After vacuum
evacuation (298 K, 60 min) of (c). (e)
Pyridine adsorbed on Phosphate/TiO, in the
presence of saturated water vapor. Water
vapor pressure: 2.2 kPa. Gas phase
pyridine pressure: 1.1 kPa. After pyridine
adsorption, the sample was evacuated at
298 K for 60 min.
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Table 1 Catalytic activity for lactic acid production from 1,3-DHA

over acid catalysts.
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Figure 2. XRD patterns of WO,/ZrO,
samples with various W contents.
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Figure 3. Raman spectra of WO,/ZrO,
samples with various W contents.
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Figure 4. Catalytic activities of WOx/ZrO,

and reference catalysts for lactic acid
formation from 1,3-DHA in water
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