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Ultra-low Thermal expansion property of Lithium Aluminosilicate

IREE—T, RILIEET, ekt
Yuichi Kobayashi, " Masaki Katayama® and Mika Kato

Abstract Thermal reaction of petalite (LiAlSi4O4) and petalite/kaolin mixtures were examined with respect of

phase change of petalite to spodumene (LiAlSi,O¢) via metastable $-quartz solid solutions and of thermal expansion

properties. By a thermal reaction of petalite with silica and alumina, B-quartz solid solutions appeared in wide

temperature range between 1000 and 1200°C. Ultra-low thermal expansion property of B-quartz solid solution is

expected to perform in many applications as superior thermal shock resistant materials.
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Table 1 Chemical composition of raw materials

Components Petalite N.Z Kaolin

Si0, 75.30 49.07
ALO, 17.20 36.05
Fe,05 0.12 0.24
TiO, 0.00 0.08
CaO 0.00 0.03
MgO 0.00 0.01
Li,0 4.16 0.00
K,0 0.51 0.08
Na,O 0.51 0.17
Ig.loss 2.20 13.81
Total 100.00 99.54
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Table 2 Mineral composition of raw materials

Minerals Petalite ~ N.Z.Kaolin
Petalite 85.28 0
K-feldspar 3.01 0.47
Na-feldspar 4.32 1.44
Kaolin 4.09 90.2
Quartz 1.56 5.71
Total 98.26 97.82
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Mullite 15-0776 40.8 M
B-Spodumene 35-0797 283 Sp
B-Quartz 31-0707 19.9 B-Q
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Fig4 Thermal expansion curves of specimens (P-0 +NZu)

heat-treated at various temperatures.

Table 3 Thermal expansion coefficient of specimens (P-0 +

NZu) heat-treated at various temperatures

Temperature / °C

Fig.3 Phase change of mixtures with petalite (P-0)
and kaolin (NZu)
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Fig.5 Phase change of heat-treated mixture (P-6 +NZu)
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Fig.6 Thermal expansion coefficient of heat-treated specimens
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Fig.7 Effect of purification of kaolin on thermal reaction
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Fig.8 Thermal expansion curves of sintered specimens with a
mixture of P-0 and NZ1.

Table 3 Thermal expansion coefficient of sintered ceramics

heat-treated at each temperature

Temperature / °C T.E.C.(10%/°C)
1000 4.0
1050 2.0
1100 0.30
1150 1.8
1200 2.0
1250 1.8
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Fig.10 Effect of kaolin additives on phase development of
spodumene.
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