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In-situ Heating TEM Observation of the Dynamic Behavior of Colloid in Glass

Kazuto NAKAMURA
Mayumi ABE

A transmission electron microscope (TEM) is capable of high-resolution observations, allowing nano-order

structural analysis. Recently, there have been increasing demands for in-situ, nanometer-order observations of

behaviors during actual processes, such as heat treatment of materials. We investigate a method for preparing in-

situ heating TEM samples for lightly colored white glass, which is known to be decolorized in high-temperature heat

treatments, and demonstrate in-situ heating TEM observation of lightly colored white glass for a long time at high

temperature. As a result, we realize real-time observations of structural changes during heating and clarification of

the decolorization mechanism.
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Fig.1 A TEM image of the thin white glass
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Fig.2 A brightfield STEM image and EDS maps of a
particle in the thin white glass

'

Fig. 3  Electron beam diffraction patterns (a)the observed
pattern (b)the simulated pattern of bee Fe [111]
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Fig. 4 ATEM image of transparent glass after annealing
any particle are not observed in the FIB lamella
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Fig.5 Dark-field STEM images of a silicon lamella covered
completely with tungsten particles : (a)before heating
(b)afetr heating at 1000deg C
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Fig.6 STEM Darkfield images of non-damaged silicon

. 110 [nm]

Fig. 7 Abrightfield STEM image and an EDS map of the Fe
colloid in the thin white glass placed on the heating
chip
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Fig. 8 The temperature profile of in-situ heating TEM
observation
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Fig.9 In-situ TEM images of the Fe colloid in the thin white
glass : (a)before heating, (b)after holding at 1300deg C
for 40minutes, (c)60minutes and (d) 70minutes
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Fig.10 A bright-field STEM image and an EDS map of the Fe
colloid in the thin white glass after holding at 1300degC
for 40minutes
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