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Effect of P,Os Addition on the Crystallization Properties of
Li,O-Si0,-Al,03-K,0-ZnO Glass-Ceramic
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Abstract Differential Thermal Analyses (DTA), X-Ray Diffraction analyses (XRD) and Scanning Electron
Microscopy (SEM) were used to study the effect of P,Os addition on the crystallization properties of dental
glass-ceramics in the Li,O-SiO,-Al,05-K,0-ZnO glass system. It was concluded that P,Os was an effective
nucleating agent for this glass system. The nucleation density of this glass system was too low to form tiny
crystal after heat-treatment, when it contained no P,Os, and the major crystal phase was lithium silicate.
Adding P,Osresulted in major tiny crystal phase of lithium disilicate after heat-treatment. 4.5 wt% of P,Os
could give high content and prospecting SEM appearance of dental lithium disilicate glass-ceramic. 6.0 wt%
of P,Os opacified base glass.
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Table1l Ingredientsof the base glass (wt%)
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FEAK, DTA M2k A (i i) e BEFI OB BE G I, GP4 5
Fick 77 3 ER AT WL 110 v PS5 R AR 88 P 0k 21 e v L. DY T
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GP3). {19£(GP2, GP3, GP4)fil k%244 (GP1, GP2, GP3,
GPA) [ ik %, GP2, GP3, GP4 [ 55 —ANMIEN g —
Ak PR 1) it A TECHA IS R i T ) XRD 452 GPL #uak
S AN RERREE, R T 55 DTA fhek A
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Ingredient GP1 GP2 GP3 GP4 GP5
SO, 71.0 707 697 693 686
Li,O 169 159 153 153 152
P,Os 0.0 15 32 45 6.0

Al,Os, K,0, CeO,,
L&a,0s, ZnO, MgO
Sum

121 119 118 109 102

100.0 100.0 100.0 100.0 100.0
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Figurel DTA curvesof thefour glasses
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Table 2 Heat-treatment temperature and time of the four sam-
ples

Nucleation Crystallization
Sample Temperature/ t/h Temperature/ t/h Temperature/ t/h
C C C
GP1 535 1 640 2 840 2
GP2 530 1 635 2 840 2
GP3 525 1 630 2 840 2
GP4 510 1 620 2 850 2

2.2 THEBWIER X SHENTEH
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Figure 2 XRD patterns of the four samples after whole heat
treatment
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B 3 FEA SEM A
(a) GP1535 CH#ibFE 1 h; (b) GP2 530 ‘CHubBE 1 h; (c) GP3 525 ‘CHuibEE 1 h; (d) GP4 510 ‘CHWALEL 1 h; (€) GPL Zid 5e i Huab BE; (f) GP2 L 3K, (a)

GP3 Tt 33, (h) GPA fil i 3558

Figure3 SEM morphology of etched samples
(a) sample GP1 after heat-treated at 535 ‘C for 1 h; (b) sample GP2 after heat-treated at 530 ‘C for 1 h; (c) sample GP3 after heat-treated at 525 ‘C for 1 h; (d)
sample GP4 after heat-treated at 510 ‘C for 1 h; (€) sample GP1 after whole heat-treatment; (f) glass-ceramic GP2; (g) glass-ceramic GP3; (h) glass-ceramic GP4
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