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Structural Chemical Elucidation of Negative Thermal Expansion Mechanism and
Development of New Thermal Expansion Materials
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In this study, we focused on zirconium tungstate phosphate (Zr2wp2012),

which is known to show negative thermal expansion without exhibiting structural phase transitions in
the temperature range from room temperature to 500 degree Celsius.

In-situ observation at high temperature using XRD, etc., the volume contraction mechanism was
clarified by refining the atomic position with temperature change and quantifying the thermal
vibration amplitude by the temperature factor from Rietveld analysis.

Furthermore, (1) by reducing the voids that contribute to heat shrinkage by replacing with ions of
different sizes, and (2) by substituting with ions with different chemical binding properties, we
worked on the development of a substance that can freely control thermal expansion by suppressing
thermal vibration in the void.
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