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【 Outline of survey 】

The demand to reduce sulfur content in fossil fuels such as gasoline and diesel oil becomes

stronger and stronger year by year. The sulfur compounds in fuels are converted to sulfate and cause

acid rain. In addition sulfur will damage the denitrogenation catalysts which removes the NOx produced

in the engine. S. Ted Oyama has found that the metal phosphides show high activity for

hydrodesulfrization reaction. We initiated the international collaboration to develop the novel metal

phosphide catalysts for hydrodesulfrization reactions of fuels. The mission of our Japanese team is to

develop a fast-scanned in-situ EXAFS system and to reveal the catalytic reaction

mechanisms.EXAFS(Extended X-ray absorption fine structure) is an X-ray absorption spectroscopy

which provides us a local structure around an X-ray absorbing atom even in the reaction conditions.

We are now designing a new cell to enable high pressure and high temperature EXAFS measurements.

These work will reveal the reaction intermediates and reaction mechanisms which will help to produce

advanced hydrotreating catalysts. Another mission of the Japanese team is to investigate the surface

reaction and its structure of Ni2P single crystal as a model catalyst. This fundamental research will

help us to understand the hydrotreating reaction in more details. .

【 Expected results 】

We will reveal reaction mechanisms of the novel metal phosphides hydrotreating catalysts by

taking stroboscopic pictures of metal phosphides during the reactions using fast-scanned in-situ

EXAFS spectroscopy. Based on the knowledge about the in-situ structures of catalysts, one can

design more effective metal phosphide catalysts. In addition, the fast-scanned in-situ EXAFS

techniques are not only limited to the hydrotreating catalysts but are available in other catalytic

systems. We try to apply the fast-scanned in-situ EXAFS and contribute to the development of

catalytic science.
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