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ABSTRACT

The purpose of this study is to investigate the properties of traditional Korean ash glazes by using locally available sources; 10 kinds
of grain stems, 2 kinds of husks (pod, chaff), and 4 kinds of vegetables (spinach, radish leaf and stem, pumpkin leaf and stem, pepper
stem), and to develop their practical uses as ash glazes. The test results of these ash glazes indicate that these ashes can be classified
into four categories. The first group, which includes perilla stem ash, sesame stem ash, black bean stem ash and red-bean stem ash,
shows strong milky white due to relatively lower content of SiO,, and relatively higher content of CaO and P,0O5 content (10% higher
than others), and their glazes were found to be suitable for opaque glaze as they show relatively stable bright greenish color. The second
group includes pepper stem ash, spinach ash, pod ash, radish leaf and stem ash, and bean stem ash, and this group was found to contain
even quantity of every component. And their glaze show somewhat greenish color because of especially high content of MgO and more
than 2% of Fe,05. They were found to be suitable for basic glaze of IRABO glaze. The third group, which includes corn stalk ash,
white bean ash, pumpkin leaf and stem ash, has more SiO, and Al,O5 than other ashes , and it also contains 3~5% of Fe,0;. As a
result of those components, this third group shows the greatest change of color and chroma, and was found to be suitable glazes as
basic glaze of Temmoku and black glazes. The fourth group (reed ash, rice straw ash, indian millet stalk ash and chaff ash) has as
much as 45~82% of SiO, and relatively lower content of Fe,O5 and P,0;. This group shows blue or greenish white color, and was
found to be suitable as the basic glaze of white glaze.
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Table 1. Glaze Composition (Wt%)
Bu yeo feldspar 90 80 70 60 50 40 30 20 10
Ash 10 20 30 40 50 60 70 80 90

ABu yeo Feldspar

ARILEEN
2010000008
0;0;,0;0;0,0;,0,0

Ash C B Calcate

Fig. 1. Glaze compositions.
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Table 2. The Chemical Composition of Various Grain stem Ash & Vegetables Ash (Wt%)
Growp , Oxide G0, ALO, Fe03 MgO CaO NaO+K,0 POs TiO, MnO li)gs's
Perilla stem ash 5.11 186 047 6.12 2619 6.76 1346  0.05 0.19 39.49
A Sesame stem ash 691 241 0.76 749  26.15 7.94 16.74 0.08 0.81 30.71
Black-bean stem ash 9.04 1.88 0.73 841 2516 9.03 1724  0.08 0.10 2833
Red-bean stem ash 13.11 425 1.07 782 2471 3.95 1026  0.11 0.1 34.62
Red-pepper stem ash 2562 701 2.15 6.03 2021 3.38 474 0.26 0.18 3042
Spinach ash 21.25 5.37 1.92 6.82 12.72 5.44 7.87 0.17 0.15 38.29
B  Bean chaff ash 1644 488 1.33 776 1728 39 822 0.11 0.35 39.73
Radish leaf and stem ash 1500 387 1.39 1063 156 5.07 5.69 0.12 0.12 39.51
Bean stem ash (including root) 1225  3.82 1.60 1145 1736 947 8.58 0.15 0.14  35.18
Corn ash 6150 1042 353 290 424 453 4.80 041 0.19 748
C  White-bean 4266 11.85 4.38 5.28 8.47 5.36 5.99 0.51 0.13 1537
Pumpkin leaf and stem ash 39.09 707 242 320 1521 2.69 9.82 0.15 0.13 20.22
Reed ash 81.62 0.66 0.26 1.06 3.80 1.90 2.40 0.03 0.15 8.12
D Rice straw ash 6640 529 1.15 157 401 6.30 0.00 0.00 0.00 15.28
Indian millet stalk ash 4363 271 0.71 400 698 3.53 6.49 0.07 0.17 31.71
Chaff ash 8190 225 043 0.65 3.81 1.91 0.00 0.00 0.00 9.05
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Table 3. The Particle Size of Ashes DTA TGA Temp
uv  mg C
Group Ash The aYerage
particle size ({m) w000l 1000.00
Perilla stem ash 2.5 l 200
A Sesame stem ash 0.8 1800.00
Black-bean stem ash 6.5 20.00
Red-bean stem ash 6.5 0.00;
{600.00
Red-pepper stem ash 1.9
Spinach ash 10.1 000 .
B Bean chaff ash 11.9 o200 1400.00
Radish leaf and stem ash 6.2
Bean stem ash (including root) 6.6 2000 190000
Com stalk ash 8.7 -4.00F
C White-bean ash 10.2
Pumpkin leaf and stem ash 0.5 000 “TE0 T
Reed ash 8.4 Time (min.)
p Rice straw ash 130 Fig. 2. DT-TG analysis of reed ash.
Indian millet stalk ash 8.2 .
Chaff ash 14.6
C : Calcite M : MgsCa; (PO,).
Q : Quartz KCa : KCaPO,
Ca : Calcium phosphate  Cr: Cristobalite
KCa KCa : i

I (cps)

I (cps)

| (cps)

Fig. 3.
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(d)
X-ray diffraction patterns of various ash. (a) perilla stem ash, sesame stem ash, black-bean stem ash, red-bean stem ash, (b), (c)

red-pepper stem ash, spinach ash, bean chaff ash, radish leaf and stem ash, bean stem ash (including root), and (d) reed ash,
rice straw ash, iudian millet ash, chaff ash.
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Fig. 4. Glaze appearance characterized by using A-C group ash. (a) perilla stem ash, sesame stem ash, black-bean stem ash, red-bean
stem ash, (b) red-pepper stem ash, spinach ash, bean chaff ash, radish leaf and stem ash, bean stem ash (including root), and (c)
corn stalk ash, white-bean ash, pumpkin leaf and stem ash.
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Fig. 6. UV Analysis of glaze tests using wood ash. (a) perilla stem ash, sesame stem ash, black-bean stem ash, red-bean stem ash, (b)
red-papper stem ash, spinach ash, bean chaff ash, radish leaf and stem ash, bean stem ash (including root), (¢) corn stalk ash,
white-bean ash, pumpkin leaf and stem ash, and (d) reed ash, rice straw ash, indian millet stalk ash, chaff ash.
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