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ABSTRACT

In order to overcome trade-off among compositions, process and properties of the glasses with high PbO-base composition for PDP
Rib, we studied glass crystallization and crystallization kinetics by Differential Thermal Analysis(DTA). Glass powder was obtained
through melting/cooling/grinding, with 3 wt%TiO, addition for the crystal nucleation and growth in 62PbO-19B,0;-108i0,-9(Al,0;-
K,0-Ba0-Zn0)(in wt%) composition glass. This powder was heat-treated for 1 to 10 h at 455°C for nucleation. DTA measurements
were performed to obtain the crystallization peak with 5~25°C/min heating rates. DTA crystallization peak temperature increased with
increasing the heating rate and decreased with increasing the heating time. Because the Avrami parameter (n) was approximately 1,
the surface crystallization occurred. The maximum nucleation time was 2 h.
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Fig. 1. TMA curve of 62Pb0-19B,0;-10Si0,-9(A1,05-K,0-
' Ba0-ZnO)(in wt%) glass sample (heating rate : 5 °C/min).
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Fig. 2. DTA curves of glass samples with variation of
nucleation time (heating rate : 20°C/min).
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Fig. 3. SEM photographs of glass powders; (a) heat-treated at
455°C for 1 h and (b) heat-treated at 580°C for 1 h.
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Fig. 4. DTA curves of glasses nucleated at 455°C for 1 h with
different heating rates.
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Fig. 5. DTA curves of glasses nucleated at 455°C for 5 h with
different heating rates.

Table 1. T, Values of Glasses for 1 h and 5h with different

Heating Rates (Unit : K)
lh 5h
5°C 843.26 843.36
10°C 851.75 857.43
15°C 859.77 862.36
20°C 871.94 869.21
25°C 884.18 880.63
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Fig. 6. X-ray patterns of (a) base glass, (b) nucleated glass

455°C for 2 h and (c) residue after leaching sample (b)
in 10% HNO; for 3 h.
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Fig. 7. Residue after leaching in 10% HNO; for 3 h for glass
heat-treated at 455°C for (a) 2 h, (b) 3 hand (c) 5 h.
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Fig. 8. Activation energy of crystallization on different heating
rates.
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Fig. 9. Reciprocal of crystallization peak temperature versus
nucleating time under DTA heating rate : 15°C/min.
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Fig. 10. Ozawa plots of log[-In(1 — x)] as a function of log P.
The slope of the line represents —n, where n is Avrami
parameter.
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Fig. 11. Avrami parameter of each heating rate as a function of
nucleation time.
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