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Abstract The purpose of this study is to develop ceramic glazes for the pottery production by utilizing wasted white
porcelain, celadon porcelain and bone china thrown away from the areas of Icheon and Yeoju. Most of Korean pottery
manufacturers are located in the both areas. According to the XRF analysis, the wasted white porcelain contains over 67 %
of silica. It is enough to make a transparent glaze without adding silica. The wasted celadon porcelain contains much
Fe,0;, which is suitable for producing a celadon glaze. The wasted bone china contains 22 % of P,Os, which is suitable
for making a milky white bone china glaze. As a result, it is expected that production of pottery glaze using the wasted
porcelains will reduce pollution problems comes from the landfill, and obtain economic effects in terms of resources
recycling. It is also expected to be utilized as alternative materials of imported ones.
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Table 1

Jea-Il Lee and Byung-Ha Lee

Chemical compositions of raw materials for glaze materials (%)

Composition

) SiO, ALO;  Fe,O, MgO CaO Na,0 K,O TiO, MnO P,0; Ig. loss
Raw Material
Albite (Pu Yeo) 7420  15.10  0.06 0.02 0.41 6.47 3.35 - - - 0.39
Limestone (KumSan) 5.87 1.18 0.35 0.03 4841 034 0.17 2.10 - - 0.23
Quartz (Pu Yeo) 99.36  0.06 0.03 0.01 0.02 0.03 0.01 - - - 0.48
Apple tree ash 1220 540 1.35 11.67  51.00 041 6.56 0.23 0.40 10.79 -
WP (WhiteWare) 6731  20.69 1.19 0.48 2.32 1.27 2.86 0.16 0.01 0.01 -
WC (Celadon) 62.01 2096 295 0.66 3.60 1.11 3.13 0.29 0.05 0.13 -
WB (Bone China) 3283 1738 023 0.75 2581 032 0.82 - - 21.75 0.48
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Table 2
Lime-apple tree ash glaze compositions (wt%)
Number Compositions Albite  Limestone SSSL:h
1 80 10 10
2 70 10 20
3 60 10 30
4 50 10 40
5 40 10 50
6 30 10 60
7 70 20 10
8 60 20 20
9 50 20 30
10 40 20 40
11 30 20 50
12 60 30 10
13 50 30 20
14 40 30 30
15 30 30 40
16 50 40 10
17 40 40 20
18 30 40 30
19 40 50 10
20 30 50 20
21 30 50 10
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Table 3
Content change of waste white ware (waste celadon) in lime-
apple tree ash in gram (g)

Table 4
Content change of waste bone china in BaCO;-apple tree ash in

gram (g)

Number Compositions Albite Limestone t‘?gf;esh XNPC) Quartz Number Compositions Albite BaCO, ggf;ih WB ZnO Quartz
1 70 20 1.0 0.0 00 1 50 20 3.0 00 5 0.0
2 54 15 0.8 00 23 2 40 1.6 24 00 5 2.1
3 44 13 0.6 00 37 3 33 13 20 00 5 34
4 37 1.1 0.5 00 47 4 28 1.1 1.7 00 5 44
5 32 09 0.5 00 54 5 24 1.0 1.5 00 5 5.1
6 6.2 1.8 0.9 1.1 0.0 6 4.5 1.8 2.7 1.0 5 0.0
7 5.1 1.5 0.7 09 1.7 7 3.8 1.5 2.3 09 5 1.6
8 42 1.2 0.6 0.8 32 8 32 1.3 1.9 0.7 5 3.0
9 3.6 1.0 0.5 0.7 42 9 2.7 1.1 1.6 06 5 4.0
10 3.1 09 0.4 06 50 10 24 09 14 05 5 47
11 56 1.6 0.8 20 00 11 41 16 24 1.8 5 0.0
12 49 14 0.7 1.8 12 12 36 14 22 1.6 5 1.1
13 4.1 1.2 0.6 1.5 27 13 30 1.2 1.8 14 5 25
14 3.5 1.0 0.5 1.3 3.8 14 2.6 1.0 1.6 12 5 3.6
15 3.0 0.9 0.4 1.1 4.6 15 23 09 1.4 1.0 5 43
16 5.1 14 0.7 28 0.0 16 3.7 1.5 2.2 25 5 0.0
17 4.7 1.3 0.7 25 08 17 3.5 1.4 2.1 24 5 0.7
18 39 1.1 0.6 2.1 23 18 29 12 1.8 20 5 21
19 34 1.0 0.5 1.8 34 19 25 1.0 15 1.7 5 32
20 30 08 0.4 1.6 42 20 22 09 13 15 5 40
21 46 13 0.7 34 00 21 34 14 21 31 5 00
22 45 13 0.6 32 04 22 33 13 20 30 5 03
23 3.8 1.1 0.5 27 19 23 2.8 1.1 1.7 26 5 1.8
24 33 0.9 0.5 24 3.0 24 2.5 1.0 1.5 22 5 2.8
25 29 0.8 04 21 38 25 22 09 1.3 20 5 3.7
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Fig. 1. Glaze appearance characterized by using Lime-WP
sintered at 1250°C.
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Fig. 2. Glaze appearance characterized by using Lime-WC
sintered at 1250°C.
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Fig. 3. Glaze appearance characterized by using BaCO;-WB
sintered at 1200°C.
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Fig. 4. CIE-L*a*b* colormetric parameters of glazed samples
fired at 1200, 1240 and 1250°C (oxidation firing: 1200 and
1250°C/1 h, reduction firing: 1240°C/1 h).

Table 5
Results of the glazed tiles test in lime glaze and lime barium glaze
Sample X L* a* b* H) (@) Color
WP 61.15 83.65 -2.38 12.18 6.2Y (8.3)/(1.5) yellowish gray
wC 25.79 59.87 —6.69 5.18 0.2G (5.9)/(1.2) pale blue
WB 65.73 85.91 -1.70 10.28 52Y (8.6)/(1.2) yellowish gray
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