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Abstract

To obtain a flat polished surface for microchemical analyses such as EPMA, SIMS, and ATR micro-FTIR, a glass plate with
a grooved surface was developed for hand polishing with an abrasive film. It eases the polishing process by minimiz-
ing slipping or sticking, and results in negligible relief in the sample surface.
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Introduction

The flatness of the polished surface is important in the
preparation of samples for microanalysis by techniques
such as EPMA, SIMS, and ATR micro-FTIR, which are
essential techniques in the quantitative analysis of geo-
logical samples. Conventional polishing techniques
involve final buffing with a cloth, which leads to unde-
sired relief that develops on the polished surface near
the boundaries of relatively soft and hard materials, for
example soft glass inclusions in hard quartz phenocrysts
and hard glassy ash particles mounted in soft resin.
While the unevenness is essential for the examination,
identification, and textural interpretation of ore minerals
using the reflected light microscope (Craig et al. 1981),
such unevenness may interfere with successful analysis
with either micro-FTIR spectroscopy (Lowenstern and
Pitcher 2013) or the electron microprobe (e.g., Lengauer
et al. 1997). The method of hand polishing described here
uses a newly developed glass plate with a grooved surface
that greatly aids in achievement of a flat polished surface.

Conventional polishing techniques

Conventional polishing techniques use either a polish-
ing cloth or an abrasive film on a flat surface-plate. While
soft material tends to wear down, hard materials endure
the abrasion. The flexibility of the polishing cloth causes
it to follow, and so accentuate, the resulting surface
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and indicate if changes were made.

difference between hard and soft materials. As a result,
unevenness develops on the polished surface (Fig. 1). An
abrasive film is more rigid than a cloth and so does not
follow the surface differences between different materi-
als. However, direct interaction between the flat abrasive
film and the flat polishing surface can result in sticking
(Fig. 2a), or a thin fluid film between the polishing sur-
face and the abrasive film can cause the abrasive film to
slip (Fig. 2b). Because of these problems, the abrasive film
was hardly used for finishing.

Grooved glass surface-plate

The newly developed glass surface-plate allows ideal
interaction between the flat polishing surface and an
attached abrasive film (Fig. 3). The surface-plate pro-
totype itself is approximately 200 by 300 and 8 mm
thick (Fig. 4a). The top of the plate contains grooves
that are <100 pm deep and 4 mm wide along the entire
length of the plate. The grooves are separated by ridges
3 mm across (Fig. 4b, c). Sample size should be larger
than threefold the spacing of grooves. The depth of the
grooves can be shallower; empirically, 25 um is enough.
A polishing film (e.g., diamond-impregnated film Suzuko
POLYMOND, alumina-coated film 3M Scotch wrapping
film sheet) is stuck to the wet glass plate like a suction
cup. The rigidity of the abrasive film reduces the impact
of the variation in hardness of phases within the sample.
The grooves prevent the formation of a film of polish-
ing fluid (water) and also provide channels for egress of
waste particles. Flat ridges between the grooves give a flat
polishing surface. Although the use of grooved cast-ion,
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Fig. 1 Conventional polishing and relief that can develop as a result
of use of a traditional buff cloth (cross section)
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Fig. 2 Polishing with abrasive film on a adhered to a flat surface
(cross section). Star indicates sticking or scratching
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Fig. 3 Polishing with abrasive film on the grooved glass surface-plate
(cross section). This system prevents fluid build-up between sample
and polishing material and provides optimal contact

copper, or lead laps also allows preparation of excellent
relief-free sections (Craig et al. 1981), they require con-
stant resurfacing.

The grooves on a glass surface can be made by etch-
ing using dilute hydrofluoric acid on a masked float glass
plate by a trained chemist. Shallow grooves can also be
drilled into a hard metal such as bronze, in lieu of using
glass. Plates with the listed specification are also available
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Fig. 4 Grooved glass surface-plate prototype. a Overview (200 mm

x 300 mm x 8 mm). b, € Cross section

commercially from a Japanese dealer (Tsukuba-hikari-
kagaku Co, Ltd; Product No. TH-025; FAX: +81-29-851-
4696; WWW: http://t-h-k.jp).

Efficiency

The grooved surface-plate allows a flat polished surface
even if the sample comprises both relatively hard and
soft materials (Fig. 5). The flat surface encourages ideal

Fig. 5 Comparison of optical microphotographs. a Polished surface
using conventional buff. b Re-polished surface using grooved glass
surface-plate. mt magnetite. px pyroxene. gl matrix glass. An arrow
Rounded edge of magnetite



http://t-h-k.jp

Miyagi Earth, Planets and Space (2017) 69:1

contact between the flat sensor head of ATR micro-FTIR
and the polished surface. As a side effect, the flat surface
requires more effort to locate melt inclusions in gold-
coated phenocrysts when using a reflected light micro-
scope imaging. However, inclusions should be easily
found with backscatter imaging, which is not affected by
sample relief.
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