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Effect of the Content of Alkaline Earth Metals on Glaze Quality

KUANG Xuecheng ", ZHANG Mingzhu ', YIN Min '
(1. JingdeZhen Ceramic Institute, Jingdezhen 333403, Jiangxi, China; 2. Gaoan Ceramic Engineering Center,
Gaoan 330800, Jiangxi, China)

Abstract: This paper investigated the effects of the content of alkaline earth metals on the quality of ground and surface glazes of the interior
wall tiles through a series of experiments. Analysis of the glaze appearance, initial melting point and microstructure suggests that the glaze
is the best in quality when the content of alkaline earth metals in the surface glaze is similar or equal to that of the ground glaze. This study
is expected to provide some guidance for the optimization of ceramic glaze recipes, the reduction of glaze defects and the production of
enterprises.
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Tab.1 Chemical composition of ground glaze (wt.%)

Oxide SiO, ALO, Fe,O, CaO MgO K0 Na,0O BaO B,0, TiO, Content of alkaline earth oxide
Composition  59.50 3.45 0.14 18.39 1.34 2.97 2.68 0.05 1.21 9.65 19.95
T2 IEBREYERLE R (Wt %)
Tab.2 Material composition of frit (wt.%)
No. Potash fledspar ~ Tripe superphosphate  Quartz ~ Dolomite ZnO H,BO, BaCO, KNO, Content of alkaline earth oxide
1 31 11 39 5 4 7 2 1 16.45
2 29 15 38 5 4 6 2 1 19.20
3 28 18 36 5 4 6 2 1 21.40
4 27 17 34 9 ! 6 2 1 23.57
5 26 17 33 12 4 5 2 1 25.71
x3 ERBVLFEMK
Tab.3 Chemical composition of material (wt.%)
Material SiO, ALO, Fe,O, Ca0 MgO K,0 Na,O TiO, BaO  ZnO B,O, IL
Potash fledspar 81.80 8.81 0.12 0.05 0.46 8.14 0.08 0.03 — — — 0.45
Quartz 98.86 0.54 0.05 0.07 0.13 0.05 0.01 0.04 — — — 0.22
Tripe superphosphate 0.88 0.31 0.04: 53.18  2.14 0.01 0.25 0.01 — — — 43.15
Dolomite 2.94 0.39 0.07 32.86 20.61 0.03 0.01 0.01 — — — 42.81
ZnO — — — — — — — — — 99.97 — 0.03
H,BO, — — — — — — — — — — 56.2 43.8
BaCO, — — — — — — — - 7 — — 22.3
KNO, — — — — — 46.59 — — — — — 53.41
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Tab.4 Alkaline earth oxide and properties of glaze (mol %)

No. Content of alkaline earth oxide Performance of glaze
1 16.45 not smooth, glossiness is 88.4, many pinholes
2 19.20 smooth, glossiness is 91.4, a little pinholes
3 21.40 smoother, glossiness is 93.8 no pinhole
4 23.57 Smooth, glossiness is 83.8, many pinholes
5 25.71 not smooth, glossiness is 71.2, a lot pinholes
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Fig.1 Curves of initial melting points for glazes No.1-5
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Fig.2 SEM images of five glazes: (a) No. 1; (b) No. 2; (¢) No. 3; (d) No. 4; (e) No. 5
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