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Study on Oxidation Mechanism of Zirconium with Auger Electron Spectroscopy and
Contact Potential Difference Method

Yasunari SHINOHARA, Naoki HIDESHIMA, Harini Sosiati SUDARMINTO,
Kan SAKAMOTO and Masayasu SUGISAKI

Initial oxidation process of zirconium was examined under an oxygen pressure of 1X10 7torr and in a
temperature region from 400 to 500°C by measuring the contact potential difference of zirconium with respect
to gold, in which surface oxygen concentration was monitored with Auger electron spectroscopy. The
contact potential difference of zirconium with respect to gold was negative : Its absolute value initially increased
on oxidation and then decreased through the minimum value after the surface oxygen concentration exceeded
the solubility limit in zirconium. When the oxygen supply was stopped, the contact potential difference
changed with time due to the inward diffusion of oxygen. The diffusion coefficient of oxygen was evaluated
from the change of surface oxygen concentration with time at 400°C and 500°C. The obtained diffusion

coefficients were in agreement with the values reported by previous investigators.
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Table 1 Impurities included in zirconium specimen
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Fig. 1 Schematic description of experimental apparatus
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(a)before oxidation

~~Zr (147¢V) + S (152eV)

(b)after oxidation

O (510eV)

100 200 300 400 500

kinetic energy (eV)

Fig. 2 Auger electron spectra for zirconium (a) before
and (b) after oxidation
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Fig. 3 The contact potential difference of zirconium with

respect to gold. The first figure in a box stands for the
coverage of sulfur in the unit of ML and the second
one represents the surface oxygen concentration.
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Fig. 4 Phase diagram of zirconiumoxygen system'®
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Fig. 5 Change of contact potential difference with time

after stop of oxygen supply at 400°C
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Fig. 6 Change of contact potential difference with time

after stop of oxygen supply at 500°C
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Fig. 7 Leastsquares fitting of the theoretical curve of

surface oxygen concentration to experimental data
at 400 and 500°C
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