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Transformation of Solar dust to Earth dust
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The oxygen isotope exchange rate between amorphous silicate dust and disk

gas was determined by low-pressure experiments along with the temperature dependence of the exchange

rate and the reaction mechanism. The oxygen isotope exchange between amorphous silicate dust and
disk gas was found to be controlled by diffusion in the amorphous silicate. A theoretical equation
predicting the temperature at which chemical reactions effectively occur in dust moving in a
protoplanetary disk with steady accretion was constructed, and the oxygen isotope exchange
temperature of submicron-sized amorphous silicate dust was determined. Oxygen isotope exchange is
completed at 650-800 K and 750-900 K for amorphous forsterite and amorphous enstatite dust,
respectively, indicating that the evolution of oxygen isotope composition from solar-type dust to
Earth-type dust occurred in the early Solar System.
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