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Control of Oxygen Partial Pressure of Atmospheric Gas for High Accuracy Measurement
of Surface Tension at International Space Station (ISS).
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Watanabe

*Tokyo Metropolitan Univiersity, Hino, Tokyo 191-0065.
E-Mail: shumpei.ozawa@tmu.ac.jp

Abstract: Zirconia oxygen pump and sensor were applied to control oxygen partial pressure of

atmospheric gas during surface tension measurement of molten nickel. The temperature

dependence of the surface tension exhibited a kink due to competition between the temperature

dependence of oxygen partial pressure and that of the oxygen adsorption equilibrium constant as

in the case of the surface tension measured under reducing gas atmosphere of Ar-He-5 vol. %H,.

The result of surface tension measurement implied that the influence of dissociation of H,O

should be considered for accurate evaluation of oxygen partial pressure of atmospheric gas

prepared by oxygen pump
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Table 1 chemical composition of nickel (ppm)

C N H 0) Al Fe Co
40.0 0.5 0.3 0.3 0.1 2.8 1.3
Cu Si S Ti Ru Sn Ni
0.3 0.1 0.3 0.2 <0.2 0.2 Bal
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Fig. 1 Temperature dependence of oxygen partial
pressure of atmospheric gas evaluated through the
Gibbs energy of formation of H,O
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Fig. 2 Surface tension of molten nickel measured under
Ar-He gas and Ar-He-5%H2 gas. Oxygen partial
pressure of Ar-He gas was controlled to 3.8x107'°Pa at
873K through the zirconia oxygen pump.
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