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ABSTRACT

Various kinetic parameters of the nucleation and crystallization in anorthite glass (CaO-AlOy-25:10,) were
calculated by nonisothermal differential thermal analysis. Base glass and glass with TiQ: were prepared by
melting. In base glass, the temperature where nucleation can occur ranges from 850C to 925C and the tempe-
rature for maximum nucleation was 9+ 5C . In glass with TiO;, the nucleation temperature range was 800~
8757 and the maximum nucleation temperature was 8504 5C . Kissinger equation, Bansal equation, and modi-
fied Ozawa equation were used for calculatng activaton energy for crystallization, Ec. The results showed
the same activation energies for both glasses with and without Ti0y in the different equations. The shape
of maximum exotherm peak and Ozawa equation were used for Avranu exponent, n. The n value for each
glass was 2, indicaling that each glass crystallized primarily by bulk crystalhzation.
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Table 1. Chemical Composition of Samples

Concentration (wi%)

Oxide
Base (Glass Glass with TiO;
Ca0 20.15 19.15
AlO; 36.65 34.82
S0y 43.20 41.03
Ti0, — 5
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Table 2. Value of Activation Energy for the Anorthite

Glass
Temperalure for Activalion energy,
crystallization Ee {kecal/mol)
(Cy
$=10C /min (1) eq. (4) eq. {5) eq.
Base Glass 1008.1 161.2 163.0 166.3
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-1.5 =
- BasaGhasa - Glass with TIO2
_8 -
—_ Ec/R=B4773.7]
8 st
7
o
4 Ec/R=81503.
E s
95
10 L ——e N,
5 a1 79 81 83 A5

1000rTp (K

Fig. 5. Plot of In[¢/Tx-300)] against 1000/Tr for the
anorthite glass for ¢ of 5, 10, 15, and 20T /min.
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Table 3. Value of Avrami Exponent, n
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Table 4. Kinetic Parameter for Crystallization of Anorthite Glass

Activation Avrami Crystal
energy, Ec mE¢ exponert, grawth
(kcal/mol) n dimension, m
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