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STUDIES ON THE INDUSTRIAL APPLICATION
OF SHIRASU ( Report 18)
Glass-Forming Regions in the System Shirasu Voleanic Glass
(SVG) —MgO—ZrO, and Some Properties of the Glasses in This System

Kinji SHIMADA, Yasuo FUKUSHIGE, Yoshihiro HIRATA
and Shigenobu IDA

Shirasu, which is a sort of volcanic ejecta and widely deposited in southern
Kyushu, consists mainly of volcanic glass (shorten as SVG ) with a fixed chemical
composition, In this paper, glass-forming regions were examined for the system
SVG—MgO—2Zr0, , furthermore the alkaline durability and crystallization property
were investigated on the glasses for GRC ( Glassfiber Reinforced Concrete ).

The batches of the system were heated at 1400 C and 1500 °C, and quenched into
cold water, The compositions of clear or partially crystallized glasses are shown in
Fig.1. The SVG—MgO—ZrO0, glass particles (2.5¢g) were immersed in 2N NaOH
solution (100 m¢) at 70 C for 24 h. The weight loss of the glass particles decreased
with an increase in particle size and also in MgOQ or ZrO, content of the glasses
(Fig.2). Heat treatment of the glasses at 1200 °C for 1 h caused the formation of
monoclinic zirconia, tetragonal zircomia, zircon, and forsterite crystals. The formation
regions of the crystals precipitated from the SVG—MgO—ZrO, glasses by heat treat-

ment are shown in Fig. 3.
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Table 1. Chemical compositions of volcanic glass
separated from Shirasu (wt% ).

Ig.loss 5102 M.z()3 Fe,05 Ca0 MgO Nazo K0  Total

0.61 75.66 13.36 0.63 1.73 0.69 4.00 3.27 99.95
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Fig. 1 Glass—forming tendency of melts
in the SVG—MgO—Zr0: system.
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(‘0 by 1400 glass
@ 1500 glass
® 1500 partially crystallized glass

F: forsterite
Zm: monoclinic Zr0,
Zt: tetragonal zro,
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Fig. 2 Weight loss and MgO or ZrO2 content in the
SVG —MgO — ZrO: glass particles (2.5¢ )

after immersed in 2N NaOH solution (100
mé) at 70°C for 24 h.
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Fig. 3 Crystalline precipitated from the SVG —

MgO — ZrO: glass by heat treatment at
1200C for 1 h.
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