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Measurement of Surface Diffusion Coefficient of Sulfur on Nickel

Satoshi TSUKAWAKI, Osamu KUWANO,
Kenichi HASHIZUME and Masayasu SUGISAKI

The experimental apparatus for measurement of diffusion coefficient of sulfur atoms adsorbed on a solid

surface has been developed on the basis of scanning Auger electron microscopy.

By using this apparatus,

the surface diffusion coefficient of sulfur adsorbed on a polycrystalline nickel surface has been measured in a

temperature region from 673K to 773 K.

The diffusion profile has been analyzed with a Boltzmann-Matano

method and the concentration dependence of the diffusion coefficient has been determined: The diffusion

coefficient decreases with increase of concentration.

The concentration dependence of the frequency factor

and the activation energy have been also determined from the temperature dependence of the diffusion coeffi-
cient: The activation energy increases with decreases of concentration.
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Schematic description of the geometrical arrange-
ment of the experimental apparatus.
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Fig. 3 Auger electron spectra during the purifiéation proc-

edures of the specimen surface.
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Fig. 4 Change of concentration profile of sulfur with diffu-

sion time. The series of profiles (a), (b) and (c) are
obtained temperatures at 673, 723, 773K.
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Arrhenius plot of diffusion coefficient for several
sulfur concentration. The figures of 0.3, 0.5, 0.7
and 0.8 represent the sulfur concentration which is
defined as unity for saturated concentration.
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Table. 1 Concentration dependence of frequency factor
(Do) and activation energy (Ea).
Conc. Do (cm?s™Y) Ea(eV)
0.3 0.107 0.95
0.5 1.35X1073 0.71
0.7 2.45X107° 0.50
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Fig. 6 Comparison of diffusion coefficient obtained in the

present study with previously reported data. The
values ‘of grain boundary diffusion coefficient are
calculated from the data reported by Pierantoni.®
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Table 2. Comparison of the activation energy obtained in
the present study with previously reported data.
investigators Ea(eV) T (K)
present study 0.46~0.95 673~773
Ladna & Birnbaum 1.10 623~723
Blaszczyszyn et al. 0.65~1.2 400~500
Kellogg 0.30 107~114
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