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Damage of Minerals in the Preparation of Thin Slice Using Focused
Ion Beam for Transmission Electron Microscopy
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ABSTRACT : Focused ion beam (FIB) technique is widely used in the precise preparation of thin slices
for the transmission electron microscopic (TEM) observation of target area of the minerals and
geological materials. However, structural damages and artifacts by the Ga ion beam as well as electron
beam damage are major difficulties in the TEM analyses. TEM analyses of the mineral samples
showed the amorphization of quartz and feldspar, curtain effect, and Ga contamination, particularly
near the grain edges and relatively thin regions. Although the ion beam damage could be much
reduced by the improved procedures including the adjustment of the acceleration voltage and current,
the ion beam damage and contamination are likely inevitable, thus requiring careful interpretation of
the micro-structural and micro-chemical features observed by TEM analyses.

Key words : Focused ion beam (FIB), transmission electron microscopy, mineral, beam damage,
amorphous
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Fig. 1. Amorphization of K-feldspar near grain surface by the Ga ion beam during the focused ion beam
preparation of thin slice for transmission electron microscopy. (a) K-feldspar grain adhered on carbon tape and
coated with carbon deposit. (b) Grain surface was transformed into amorphous material with loss of K. (c-f)
Energy dispersive X-ray maps of K, Si, Al, and O. (g) Energy dispersive X-ray spectrum of the amorphous
materials. (h) Energy dispersive X-ray spectrum of the K-feldspar.

Sohn, 2011; Jeong and Achterberg, 2014; Jeong
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Fig. 2. Amorphization of quartz near hole (a). (b) Electron diffraction pattern of quartz. (c) Electron diffraction

ring of amorphous silica.
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Fig. 3. Curtain effect along the Ga-ion beam
directions (arrows) leeward from the goethite crystals.
Goethite is the weathering product of chlorite.
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