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Abstract: The high crystalline and transparent Yb*'-doped Na,0-CaO-SiO, glass-ceramics were prepared. The
nucleation and crystallization temperature ranges, crystalline phases in the glass-ceramics and microstructures of the
glass-ceramics were observed by DSC curve of the precursor glass, X-ray diffraction and scanning electron microscopy,
respectively. The results show that the crystalline phase of Na,CaySicO;5 is obtained by heat treatment of precursor glass
with composition of 535i0,-30Ca0-17Na,O (mole fraction, %). And the proper heat treatment schedule is glass
nucleated at 595 °C for 5 h and crystallized at 730 C for 1 h. Furthermore, the glass-ceramic with grain sizes of about
100 pm is still transparent after crystallization almost completed.
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1.1 ERHBERYHI&

SR B EE LN A 53Si0,-30Ca0-17NayO(E /K 43
B, %), FTHEEHILL Si0,. CaCOs. Na,COs 17
XTI, JERIEEEEY Ry obrali. YO LAAMB I G
AN, SEW AT ERELA Yb,05, 2l (a0 E0) N
99.99%, FINE(TTE DTN 2% FLIEAH LI 2K
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1.2 WHSBBRHI&
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Fig. 1 DSC curve of precursor glass
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Table 1 Heat treatment schedule of precursor glass samples

Nucleation Crystallization
Sample Appearance
Temperature/ 'C Soaking time/h Temperature/ 'C Soaking time/h

A0 0 0 0 0 Transparent
Al 575 5 730 2 Transparent, pore
A2 595 5 730 2 Transparent, pore
A3 615 5 730 2 Transparent, pore
A4 635 5 730 2 Transparent, pore
A5 655 5 730 2 Transparent, pore
B1 595 2 730 2 Transparent, pore
B2 595 8 730 2 Transparent, pore
B3 595 10 730 2 Transparent, pore
B4 595 5 0 0 Transparent
C1 595 5 710 2 Transparent, pore
C2 595 5 750 2 Transparent, pore
D1 595 5 730 0.5 Transparent
D2 595 5 730 1 Transparent
D3 595 5 730 1.5 Transparent, pore
D4 595 5 730 3 Transparent, pore
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Fig. 2 XRD patterns of precursor glass samples nucleated at
different temperatures for 8 h and subsequently heated at 730
‘C for 2 h: (a) Al, 575 C; (b) A2, 595 C; (c) A3, 615 C;
(d) A4, 635 C; (e) A5, 655 C
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Fig. 3 XRD patterns of precursor glass samples nucleated at
595 C for different times and subsequently heated at 730 ‘C
for 2 h: (a) B1,2 h; (b) A2, 5h; (¢) B2, 8 h; (d) B3, 10 h
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Fig. 4 XRD patterns of precursor glass samples nucleated at
595 C for 5 h and subsequently heated at different
temperatures for 2 h: (a) C1, 710 C; (b) A2, 730 C; (c) C2,
750 C

ok

* — Na,Ca,Si05

*

20/(°)
5 JEREBIEFEATE 595 CHRZAL S h R THE 730 C A
[FJ IR ) £ XRD %
Fig. 5 XRD patterns of precursor glass samples nucleated at
595 'C for 5 h and subsequently heated at 730 ‘C for
different times: (a) D1, 0.5 h; (b) D2, 1 h; (¢) D3, 1.5 h; (d) A2,
2h;(e)D4,3h
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Fig. 6 Macro morphologies of glass-ceramics: (a) B4, 5 h; (b) D1, 0.5 h; (c) D2, 1 h; (d) D3, 1.5 h; (e) A2,2h; (f) D4,3 h
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Fig. 7 SEM images of precursor glass samples nucleated at 595 °C for 5 h and heated at 730 °C for different times after

nucleation: (a) B4, 5 h; (b) D1, 0.5 h; (c) D2, 1 h; (d) A2,2h
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