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ABSTRACT

The phase separation of low-alkali borosilicate glass with the composition of 6. 25Na0-18. 758,05 75. 00510,
(male %) suhstituting LisQ for NazQ was studied.

The phase separaticn in the temperature range of transformation was examined with various heating temperatures
and soaking times.

Durability to water, thermal expansion and specific density of the specimen were investipated and the microst-
racture of the separated phase was also abserved by transmission electron micrograph techniques. The maximum
alkali exiraction result with the best phase separation effect was obtained when Naz0 of the base glass was
replaced with 1. 82Liz0 (mole %) and eleciron micrograph of carbon film replica of 1. 88Lix0-4. 37Na:0-18. 75
Bx03:75. 005102 (mole %) glass showed that the glass consisted of homogeneous two phases.

The minimum specific density was shown with the specimen treated at 570°C and it was also shown that the
longer the trealing time the lower the specffic density.

The apparent activation energies of approximately 45 keal/mole by the alkali extraction and 48keal/mole by

the thermal expansion method were derived from the Arrhenius plots, respectively.
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Sample Mole{ %) W (%
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© 75,00 18. 75 6. 25 — 72, 67 21. 07 6.25 —
1 75.00 18. 75 5.00 1.25 73.17 21.19 5.03 0. 61
2 75.10 1875 4. 37 1. 88 73. 41 21. 26 4,42 Q.91
3 75. 00 18.75 3.75 2.50 73.65 21. 33 3.80 1. 22
4 75. 00 18.75 3.13 3.12 73. 89 21. 40 3.18 1.53
b 75. 00 18. 75 2. 50 A75 74. 14 21. 47 2.55 1. 84
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Table 2 0. 01N H;S0, require 1o peutralize the alkali extractes from heat treated sample No. 2

Heating temperature(°C) 490 510 530 550 570
Soaking time (hr.) 250~300 250~-300 150~200 100~200 5{)~~100
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Fig.5 Relation between InKa and 1/T.

Table 3 Linea expansion at equilibrium state

Treating temperature{°C) 510 | 530 { 550 | 570

Linear expansion (mg/cm) 80 | 390 { 600 | 740
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Fig. 6 Soaking time at each temperature VS. thermal
expansion.
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Fig. 10
a: Rapidly quenched sample Na. 2.
No.1 at 550°C for 2hrs
Ne. 2 al 550°C for 2hrs.
N 8 at 550°C for 2hrs.

b: Annealed Sample
¢ Annealed Sample
d: Annealed Sample
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e: Heated Sample Mo. 2 at 550°C for 25hrs.
: Heated Sample No. 2 at 570°C for 25hrs.
¢ Heated Sample No. 2 at 530°C {or 25hrs.

h: Heated Sample No.2 al §10°C{or 25hrs.
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