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Progresses on Analysis Methods for Glass Surface
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Surface and depth profile analyses are powerful to understand the surface properties of
glasses. Recently, improvements of depth profile analysis for glasses have advanced
remarkably. Especially, novel ion beam sputtering system using carbon cluster has recently
combined to X-ray photoelectron spectroscopy (XPS) and time-of-flight secondary ion mass
spectrometry (ToF-SIMS) apparatus, and largely improved there reliability of data. This
paper reviews the special features and the recent progresses on analysis methods for glass
surface.
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Fig.1 XPS depth profiles of fractured surface of soda-lime-silica glass (24.6Si, 0.6Al, 2.5Mg,
2.7Ca, 9.5Na, 60.10 in mol%) using the ion beam of (a) Ar, (b) Cgg and (c) coronene.
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Fig.2 XPS depth profiles using Cgg ion beam on (a, ¢) top and (b, d) bottom face on soda-
lime-silica glass (24.6Si, 0.6Al, 2.5Mg, 2.7Ca, 9.5Na, 60.10 in mol%) (a, b) without and
(c, d) with SO, treatment, respectively. The concentration of Na, Ca, Mg, Al, Sn are
monitored with the signals of Nays (close diamonds), Cays (open squares), Mgys (close
triangles), Alp, (close squares) and Sngags (open circles). That of Cy is eliminated from
the calculation for the detailed comparison on the glass component.
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Fig.3 XPS depth profiles of (a) Nays, (b) Cays, (c) Mgy, on top face of soda-lime-silica float
glass (24.6Si, 0.6Al, 2.5Mg, 2.7Ca, 9.5Na, 60.10 in mol%) using coronene ion beam.
Depth scale is calculated by the sputter rate of the thermal oxide film on the silicon wafer.
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Fig.4 ToF-SIMS depth profile of Na in silica glass using
Ceo ion beam with primary ion of Biz** (solid line)
and Lindard-Scharff-Schiott simulation (dotted line).
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Fig.5 SIMS depth profiles of normalized 'H/3%Si intensity
in float glass. Top and bottom faces are marked with
close and open diamonds without SO, treatment,
and close and open circles with SO, treatment,
respectively.
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Fig.6 NRA depth profile of hydrogen concentration in
soda-lime-silica glass (25.5Si, 3.5Ca, 11.0Na, 60.00
in mol%). The vertical scale in 6 (a) is expanded in
6 (b).
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