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Fig.1 The surface temperature of the Mg0

substrate as a function of the retention
time after heating at 800°C in the air.
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Fig.2  XPS(Mg 2p,0 ls,and C 1s) spectra of the Mg0Q substrate surface.
(a) Nonheating, and heating at (b) 200°C, (c) 300°C, (d) 400°C,
(e) 500C, (f) 600°C, (g) 700°C, (h) 800°C, and (i) 900°C.
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Fig.3 Relations between the atomic concentration and the heating temperature.
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Fig.4 XPS(O 1s) spectra of the MgO substrate Fig.5 XPS(C ls) spectra of the MgO substrate
surface. surface after heating to 200°C.
Heating at (a) 700°C, (b) 800°C, and Heating by (a) the electric furnace,
(c) 900°C. (b) the hot plate, (c) the hot plate

after ethanol rinse, and (d) the hot
plate after acetone rinse and (e)as

received.
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Fig.6 XPS(Mg 2p,0 ls,and C 1s) spectra of the MgO original surface state

reappearance experiment.

(a) As received, (b) wetted with H:0 after heating at 800°C, and it
exposed at the atmosphere for an hour, {(c) Exposed to the atmosphere
for a week after heating at 800°C, and (d) the heating at 800°C.
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Fig.7 XPS (Mg 2p,0 1s,and C ls) spectra of the MgO substrate surface

after decontamination by (a)

and (b) the heating at 800°C.
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Fig.8 XPS(Al 2p,0 1ls,and C 1s) spectra of the Al:0s substrate surface

by the heating in the air.

(a) Heating at 800°C and (b) as received.
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Fig.9 XPS(Dy 4d,0 1s,and C 1s) spectra of the Dy:0s powder surface

by the heating in the air.

(a) Heating at 800°C and (b) as received.
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Effect of Decontamination on Metal
Oxides by the Heating in the Air

Katsuaki YANAGIUCHI
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kfg0033 1@niftyserve.or.jp

In order to obtain a standard spectrum of
standard material, the removal of its
surface contamination is very important.
By means of XPS, it was found that the
contamination on some metal oxides
decreased effectively after heating the

sample 800°C in the air.  The result
on MgO single crystal substrate was
discussed. AS shown in Fig.1, - the
surface temperature of heated MgO
decreased rapidly. Therefore it is
preferable to transfer the sample into
vacuum chamber within 2 min after
heating it in the air.  XPS spectra of MgO

pretreated in the range of temperature from

- MgO was composed of

room temperature to 900°C are shown in
Fig.2 and 3. Beside the decrease in the
intensity of CH peak (C 1s at 285.0eV),
the peaks corresponding to CO (C 1s at
287.0eV and 289.9¢V,0 1s at 531.8eV)

increased after heating at 200 and 300°C.
The origin of CO species was assumed to
be the contaminant on the wall of electric
fumace, crucible, or hot plate used in the
pretreatment. The residual carbon was
attributed to graphite. On the other hand,
OH peak decreased at the temperatures of

800 and 900°C as shown in Fig.4;
Thus cleaned MgO surface was wetted by
pure water and maintained in the air for'
one hour again. The observed C 1s and
O 1s spectra was similar to the initial
pattern as illustrated in Fig.6. These
results indicated that the contamination on
ordinary
hydrocarbons and surface species such as

MgCO3 - Mg(OH)2
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