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Abstract: We started to perform oscillating drop experiments for measurements of thermophysical
properties of high-temperature molten oxides using electrostatic levitation furnace (ELF) in ISS.
The experiment is a part of Interfacial Energy (IE) project to measure interfacial tension between
iron melt and molten oxide by modified oscillating drop technique. Electrostatic levitation (ESL)
experiments of molten oxide on ground condition is difficult from the evaporation problems. On
ground conditions, ESL needs ultra-high vacuum in the chamber for avoiding electric charge spark
at the electrodes by large electrical fields for sample levitation, therefor molten oxide easy to
evaporate and to change its compositions. However, under microgravity ESL can be performed
under normal pressure in any gas atmosphere with even small electrical fields to keep sample
position without large levitation force. For this reason, we expect to be able perform precise
measurement of thermophysical properties of molten oxides without evaporation problems by ESL
under microgravity. In this report, we show the confirmation of avoiding evaporation problems of
ESL under microgravity in ISS from the results of mass measurements and surface morphology
observation of oxide samples returned from ISS after oscillating drop experiments. Also, we discuss
about the effect of gas convection around the levitated droplet on evaporation from them by these
observations.
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Fig.1 Drop shape of molten oxide (a) observation
image and (b) fitting image by sampling outline of
observation image shown in (a).
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Fig.2 Temperature profile and drop volume during
levitation experiment by ELF in ISS.
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Table 1 Mass of samples before lunching to ISS
and after processing in ELF.

Sample No. Before lunch Returned
[mg] [mg]

Si0,-CaO-Mn304-TiOx#17  11.66+0.01  11.61+0.01
Si0,-CaO-Mn304-TiO2#18  12.05+0.01  11.86+0.01
Si02-CaO-Mn304-TiOx#19  12.60+0.01  12.51+0.01

Fig.3 Photograph of returned samples from ISS to
earth. (a)Optical image, (b)X-ray radiograph image,
(c) SEM image (low magnification) and (d) SEM
image (high magnification).
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