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Synthesis of Microerystalline Miea by Crystallization
of Fluorine-Containing Germanate Glasses

Nobuo Taxusacawa*®, Naohiro Kamiva™®*,
Kunio Krrajmva®**

Fluorine germanate-mica composition glasses containing 1~5 wt% ZrO: as a
nucleation reagent were prepared by the quenching method, crystallized by heat-
treatments into microcrystalline micas, and characterized by scanning electron
microscopy (SEM) and X-ray diffractometry (XRD). A considerable amount of nuclei
precipitated in the glass containing 1 wt% ZrQ., and 97% of the glass phase was
converted into microcrystalline mica by a 2-step process consisting of heatings
at 520°C for 2 hr and at 850°C for 4 hr. The synthesized mica particles were
smaller than 10 pm in diameter, of which 20% were smaller than 5 pm. SEM pho-
tographs showed the mica particles to be easily fractured by grinding in a mortar.
No swelling phase was observed by XRD with aqueous suspensions of the synthe-

sized mica particles.
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Fig. 1 DTA curve of 1wt% ZrO:-containing
NaMg.1iGe;O1F: composition glass.
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Fig. 2 Crystallinity vs ZrO, content of the samples
heated at nucleation temperature.
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Fig. 3 X-ray powder diffraction patterns of the samples crystallized
at defferent temperatures.
a) 520°C (2hr)
b) 520°C (2hr) +800°C (2hr)
c) 520°C (2hr)-850°C (2hr)
d) 520°C (2hr)+900°C (2hr)
“800cps” and“4000cps” show the full scale of diffraction intensity
Arrows show the line of Li:MgGeO, phase.
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Fig. 4 Crystallinity vs heating time at different
crystallization temperatures.
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Fig. 5 Weight loss curves of mica powder.
Samples were powdered by dry-method (&)
and suspended in water (b)
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Fig. 6 SEM photographs.
(&) fractured surface of crystallized sample
(b) powdered mica particles
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