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XP8 Depth Profile of Mica Using Argon Sputtering
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The depth profiles of natural mica were determined by XPS using Ar* sputtering. The localities and the chemical
states of the atoms were studied under proper analysis conditions. The Ar* beam with an energy of 1 keV was used to
make the sputter rate slow enough. A low take-off angle (20 degrees) was used to obtain a fine resolution of the depth
profiles. As a result, the periodic variations in atomic concentration were observed al the peaks; O(1 s), Si(2 p), Mg
(2 p), and K(2 p). The variations indicate periodic stacking of sheets; tetrahedral sheet, octahedral sheet, and interlayer
cations. A periodic variation in the Al(2 p) binding energy in the range of 74.20 1 74.28 eV was observed, and it sug-
gests that the tetrahedral Al and the octahedral Al atoms existed alternately in the erystal structure along with an axis

perpendicular to the surface.
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Fig. 1 Structure of mica.
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Fig. 2 XPS depth profiles of mica (Ar" beam energy=3

keV).
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Table 1 Atomic concentrations of mica analyzed by angle
resolved XPS.

Atomic concentration [mole%]  Molar ratio[—]
TOAY O Si Al Mg Na K Fe Si/Al

60.91 1671 1477 131 051 3520 060 1132
+0.11 £0.05 £0.08 +0.04 £0.01 £0.02 +0.02 £0.007
58.43 1799 1563 164 041 529 061 1151
+0.45 2028 £0.19 +0.12 £0.01 £0.15 £0.02 £0009

70°

20°

U Take off angle.
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Fig.3 XPS depth profiles of mica (Art beam energy=1

keV).
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Fig. 4 Relaticnship between the deviations of the atomic
concentration from their average values and the sputs
tering time.
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Fig. 5 Relationship between the sputtering time and the Al
(2 p) binding energy.
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