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Abstract

Celadon glaze is a unique glaze of Chiang Mai province whereas Dan Kwian pottery is a well-known
pottery of Nakhon Ratchasima province. The objective of this study was to investigate Celadon glaze on
Dan Kwian pottery. Twenty one Celadon glaze formulae were mixed and applied on biscuit samples.
The biscuits were then fired at six different firing conditions. Results showed that attractive colors
and textures could be obtained if samples were fired in an electric kiln to a maximum temperature of
1,260oC : soaking time for 2 h. In contrast, attractive colors and textures could not be obtained
if samples were fired in a wood-fired kiln under the normal firing condition at Dan Kwian. It is
recommended to adjust either the glaze formulae or firing conditions if samples were to fire in Dan
Kwian wood-fired kiln.

Keywords: Celadon glaze, Dan Kwian pottery, ash glaze
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Figure 1. Composition diagram for glaze
formulae 1-21

Composition (wt%)

Rokfar ash : Kor ash   1:1 Clay K-Feldspar

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 20 10 70
8 10 10 80
9 70 20 10
10 60 20 20
11 50 20 30
12 40 20 40
13 30 20 50
14 20 20 60
15 10 20 70
16 60 30 10
17 50 30 20
18 40 30 30
19 30 30 40
20 20 30 50
21 10 30 60

Table 1.   Compositions of glaze formulae # 1-21

Formula
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Table 2.  Chemical analysis of ash, clay and feldspar

Raw Material SiO
2

Al
2
O

3
Fe

2
O

3
TiO

2
CaO MgO K

2
O Na

2
O LOI

Rokfar ash*    2.60   0.29 0.07 - 51.73 1.60  2.44 0.03 41.01
Kor ash*   4.10   6.62 0.10 0.10 46.30 6.67  5.60 0.04 37.12
Clay** 48.50 36.70 1.33 0.07  0.04 0.09  2.09 0.06 12.06
Feldspar** 66.66 17.83 0.06 0.10  0.81 0.06 11.22 2.41 -
* from reference 1
** from raw material distributor company

Table 3.  Seger formula for glaze formulae # 1-21

Formula Na2O K2O CaO MgO Al2O3 Fe2O3 SiO2 TiO2

1 0.005 0.058 0.838 0.099 0.068 0.002 0.283 0.001
2 0.011 0.074 0.818 0.096 0.099 0.002 0.455 0.001
3 0.018 0.095 0.793 0.093 0.137 0.002 0.670 0.001
4 0.027 0.122 0.761 0.090 0.186 0.002 0.949 0.002
5 0.040 0.158 0.717 0.084 0.252 0.002 1.322 0.002
6 0.057 0.209 0.656 0.077 0.345 0.003 1.848 0.002
7 0.084 0.287 0.563 0.066 0.485 0.004 2.645 0.003
8 0.128 0.418 0.406 0.048 0.724 0.005 3.995 0.005
9 0.006 0.063 0.833 0.098 0.126 0.003 0.423 0.001
10 0.013 0.083 0.809 0.096 0.168 0.003 0.639 0.001
11 0.021 0.108 0.778 0.092 0.223 0.004 0.920 0.002
12 0.033 0.143 0.737 0.087 0.298 0.004 1.300 0.002
13 0.050 0.193 0.677 0.080 0.404 0.005 1.841 0.002
14 0.075 0.269 0.586 0.070 0.567 0.006 2.673 0.003
15 0.120 0.402 0.427 0.051 0.851 0.009 4.121 0.005
16 0.007 0.069 0.826 0.098 0.201 0.004 0.607 0.001
17 0.015 0.094 0.797 0.095 0.263 0.005 0.890 0.001
18 0.026 0.127 0.757 0.090 0.347 0.006 1.276 0.002
19 0.042 0.175 0.700 0.084 0.468 0.007 1.832 0.002
20 0.066 0.250 0.610 0.073 0.657 0.009 2.704 0.003
21 0.111 0.385 0.450 0.055 0.996 0.013 4.264 0.005

Table 4.  Firing conditions

Firing Biscuit Max. temp Rate Soaking time Kiln
condition body (oC) (oC/min) (h)

1 1,240 3 1.0 electric kiln
2 1,240 3 2.0 electric kiln
3 1,260 5 2.0 electric kiln
4 1,240 5 0.5 Dan Kwian kiln
5 1,240 3 1.0 electric kiln
6 1,300 5 2.0 electric kiln

Dan Kwian clay
Dan Kwian clay
Dan Kwian clay
Dan Kwian clay
Compound clay
Compound clay
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Figure 3. Specimen number layout in
Figures 4 - 9

Figure 4. Dan Kwian biscuits coated with
Celadon glazes and fired in an
electric kiln to the maximum
temperature of 1,240oC with a
heating rate of 3oC/min and a
soaking time of 1 h. Glaze formulae
#1, #2, and #9 peeled out from
their biscuits

Figure 5. Dan Kwian biscuits coated
with Celadon glazes and fired in
an electric kiln to maximum
temperature of 1,240oC with
a heating rate of 3oC/min and
a soaking time of 2 h. Glaze
formula #9 peeled out from its
biscuit
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Figure 7. Dan Kwian biscuits coated with
Celadon glazes and fired in Dan
Kwian kiln to the maximum
temperature of 1,240oC with a
heating rate of 5oC/min and a
soaking time of 0.5 h. No glaze
peeled out from its biscuit

Figure 6. Dan Kwian biscuits coated with
Celadon glazes and fired in an
electric kiln to the maximum
temperature of 1,260oC with a
heating rate of 5oC/min and a
soaking time of 2 h. No glaze peeled
out from its biscuit
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Figure 8. Compound clay biscuits coated
with Celadon glazes and fired in
an electric kiln to the maximum
temperature of 1,240oC with
a heating rate of 3oC/min and
a soaking of time 1 h. Glaze
formulae #1 and #9 peeled out
from their biscuits

Figure 9. Compound clay biscuits coated
with Celadon glazes and fired in
an electric kiln to the maximum
temperature of 1,240oC with
a heating rate of 3oC/min and
a soaking time of 1 h. Glaze
formulae #1 - 2, #9 - 11, and
#16 - 18 broke out from their
biscuits
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Figure 10. Jigsaw made of Dan Kwian clay
with Celadon glazes of different
formulae


