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Effect of ZnO content on crystallization of
Ag,0-Ca0-Fe,05-Si0O; glasses
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Abstract: The Ag,0-CaO-Fe,0;-Si0, glass ceramics were prepared by sol-gel method and crystallization process. The
influence of ZnO content on the crystallization of Ag,O-CaO-Fe,0;-Si0, glasses was investigated by DSC, SEM and
XRD. And the value of activation energy was calculated. The result shows that the influence of ZnO content on the
crystallization is remarkable. The crystallization temperature of glass decreases with increasing ZnO contet. And the
activation energy for crystal growth is the lowest (E=324.522 kJ/mol) when the content of ZnO in glass is 5%. The major
crystalline phases of Ag,O-CaO-Fe,05-SiO, are magnetite and wollastonite. The crystalline phases of Ag,0-CaO-

Fe,0;-Si0, glass ceramics added with ZnO do not altered, while the crystal growing style only alters a little.
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Table 1 Values of T, at different heating rates by DSC (K)

W(ZnO)/% 15 C/min 20 C/min 30 ‘C/min 40 °C/min

0 1156.5 1162.0 1168.9 1177.1
1 11109 11293 1132.6 11333
3 1107.6 1119.7 1127.1 11326
5 1092.4 1109.6 11145 1121.2
7 1090.2 1095.2 1103.8 1108.0

500 600 700 800 900 1000

Temperature/C

0 1
300 400

1 FEALK DSC 2k

Fig.1 DSC curves of samples: (a) 0%ZnO; (b)
1%Zn0O; (¢) 3%Zn0O; (d) 5%Zn0; (e)7%ZnO
1—a =15 C/min; 2— ¢ =20 °C/min; 3—
a =30 C/min; 4— ¢« =40 C/min
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Fig.2 Plots of In(T pz /a)—U/T, for glasses with different

ZnO contents
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Fig.3 Effect of ZnO content on crystallization activative

energy for glass-ceramics
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Fig.4 XRD patterns of Ag,0-CaO-Fe,0;-Si0, glass-ceramics
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Fig.5 SEM of Ag,0-CaO-Fe,0;-SiO, glass-ceramics: (a)
0%ZnO0O; (b) 5%Zn0O
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