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Comparative Study on Celadon Glazes of Five Dynasty Yaozhou Kiln, Northern Song Dynasty
Ru Kiln and Southern Song Dynasty Guan Kiln
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Abstract: The chemical composition, phase, microstructure and chemical state of iron element of the celadon glazes from the Five
dynasty Yaozhou kiln, Northern Song dynasty Ru kiln and Southern Song dynasty Guan kiln, ancient China, were compared and analyzed,
and the essential reasons for the color difference and the formation of regional characteristic were summarized. The results indicate that
the celadon glaze of the Five dynasty Yaozhou kiln contains relatively high contents of K,O and CaO, which is beneficial to the formation
of green-blue color and the growth and discharge of bubbles in the glaze layer. As a result, the glaze is green-blue with high transparency
and glossiness. The celadon glaze of the Northern Song dynasty Ru kiln contains relatively high contents of Fe,O; and P,Os. This is
precisely because of the anti-polarization effect of P** on Fe®* that the blue tone of glaze is enhanced. Also, the dense bubbles, crystals
and phase separation structures in the glaze increase the opacity and form the opal effect of the Ru glaze. The base glaze composition of
Southern Song dynasty Guan kiln celadon is similar to that of the Ru kiln, and their microstructures are also similar. However, a higher
SiO, content promotes the formation of bubble aggregations in the heterogeneous nucleation stage of glaze, which further improves the
opacity and is conducive to the formation of the texture properties of jade. In addition, the differences of firing temperature, pH value of
buried soil and existence form of iron in the raw material also affect the appearance of celadon glazes and form the regional features.
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Table 1 Introduction to the sources and characteristics of celadon samples from Five dynasty Yaozhou kiln, Northern Song
dynasty Ru kiln and Southern Song dynasty Guan kiln

Sample No. Kiln, unearthed place, provider Introduction

Y1 Y White body, bright and transparent glaze surface, full of cracks, green-blue glaze
Y2 Y White-gray body, translucent and matte glaze surface, sky-green glaze

Y3 Y White with slight gray body, bright and transparent glaze surface, light sky-green glaze
Y4 Y White body, fine and smooth glaze surface, green-yellow glaze

R1 R Gray-white body, matte glaze surface, fine cracks, sky-blue glaze

R2 R Gray-white body, bright and fine glaze surface, full of cracks, sky-blue glaze

R3 R White-gray body, bright glaze surface, green-yellow glaze

R4 R White-gray body, bright and fine glaze surface, sparse cracks, sky-green glaze
Gl G Beige body, bright glaze surface, sparse cracks, gray-green glaze

G2 G Black-gray body, smooth and elegant glaze surface, sky-green glaze

G3 G Beige body, fine and smooth glaze surface, ice cracks, pink-green glaze

G4 G Beige body, matte glaze surface, sparse cracks, green-yellow glaze

G5 G Beige body, bright glaze surface, sparse cracks, green-yellow glaze

Go6 G Gray-white body, matte glaze surface, green-yellow glaze

Y: Five dynasty Yaozhou kiln, West street in Xi'an, Chai Kiln Culture Museum in Xi'an; R: Northern Song dynasty Ru kiln, Ru kiln site in Qingliangsi, Palace

Museum; G: Southern Song dynasty Guan kiln, Guan kiln site in Jiaotanxia, Zhejiang University.
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Fig. 1 Distribution maps of L* (lightness) and C* (color saturation), #* (hue) of glaze surfaces in the ancient celadon samples

*2 HEEGAPHEMEEE

Table 2 Colorimetric values of glaze surfaces in the
ancient celadon samples
Sample No. L* Cc* h*
Y1 69.39 9.02 126.53
Y2 67.98 7.86 129.93
Y3 65.06 9.42 114.81
Y4 70.99 9.66 114.62
R1 56.56 6.48 157.90
R2 61.95 5.30 180.30
R3 60.39 6.53 121.71
R4 65.17 8.23 142.14
Gl 57.89 6.50 116.47
G2 61.67 6.33 142.44
G3 69.00 6.71 157.69
G4 65.98 8.64 134.88
G5 64.72 7.71 121.82
G6 60.46 8.95 103.23
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Table 3 Chemical compositions of glaze surfaces for the ancient celadon samples w/%
Sample No. SiO, AL O3 Fe O3 TiO, CaO MgO K,O Na,O P,0s MnO,
Y1 72.06 12.36 0.30 0.11 9.56 1.53 3.58 0.30 0.17 0.03
Y2 68.42 12.98 1.58 0.12 10.99 1.39 4.09 0.20 0.18 0.05
Y3 67.64 11.72 1.28 0.34 13.43 1.28 3.70 0.34 0.23 0.04
Y4 70.10 12.52 1.60 0.07 10.18 1.60 3.63 0.07 0.18 0.05
R1 70.65 14.08 1.54 0.16 8.26 1.97 2.58 0.02 0.63 0.11
R2 71.63 14.79 1.48 0.13 6.52 2.00 2.44 0.37 0.52 0.12
R3 74.35 12.27 1.87 0.18 7.59 0.93 1.90 0.35 0.39 0.17
R4 75.24 11.56 1.20 0.11 8.24 1.09 1.82 0.10 0.52 0.12
Gl 75.70 12.83 0.66 0.10 7.04 1.02 2.04 0.07 0.33 0.21
G2 75.89 12.57 0.75 0.07 6.25 0.18 3.27 0.80 0.16 0.06
G3 77.33 11.48 0.75 0.02 6.18 0.53 2.88 0.44 0.29 0.10
G4 72.87 13.16 0.84 0.13 8.67 1.64 2.07 0.07 0.29 0.26
G5 73.11 12.28 0.94 0.18 9.74 0.73 1.88 0.68 0.21 0.25
Go6 72.45 14.06 1.16 0.16 8.82 0.72 1.90 0.07 0.37 0.29

w—Mass fraction.
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