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Comparison of the Porcelain Bodies between the Southern
Song Guan Kiln and the Longquan Ge Kiln
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Abstract: It was mentioned in the "Zunsheng Bajian" (Ming Dynasty) that "The character and rate of the Guan Kiln are the same
as those of the Ge Kiln". In recent years, with the continuous enrichment in archaeological materials from Hangzhou and
Longquan, the Southern Song Guan Kiln and Longquan Ge Kiln have attracted attentions in the field of ancient ceramics, due to
their special appearance characteristics. In order to better distinguish the celadons from the two places, energy dispersive X-ray
fluorescence (XRF) spectrometer, X-ray diffractometer (XRD), scanning electron microscopy (SEM) and so on were used to
characterize the ceramic bodies of Southern Song Guan Kiln, Longquan Da Kiln and Xikou Wayaoyang from Hangzhou
Jiaotanxia, Dayao and Xikou Wayaoyang from Longquan. Their differences and similarities were analyzed, in terms of chemical
composition, processing technology, appearance characteristics, microstructure and physical properties. It was found that the
content of Fe,0; in the porcelain body from the Southern Song Guan Kiln was lower than that in the one from the Longquan Ge
Kiln. However, due to the presence of a certain content of TiO, together with Fe,O3 in the porcelain body from the Southern Song
Guan Kiln, the colors of the two porcelain bodies were nearly identical. In addition, as compared with the one from the Longquan
Ge Kiln, the porcelain body from the Southern Song Guan Kiln was relatively loose, with high content of silicon and lower
content of aluminum.
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Fig. 1 Photographs of the ancient shards from the Southern Song Guan Kiln and Longquan Ge Kiln
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Fig. 2 Cross-sectional stereo microscopic images of the porcelain bodies from the Southern Song Guan Kiln and
Longquan Ge Kiln

1

Fig. 1 Appearance characteristics of the ancient shards from the Guan Kiln and Longquan Ge Kiln according
to the stereo microscopic images

Specimen number  Device type Porcelain body appearance
JTX-1 Unknown Dark gray in color and loose in microstructure, with a thickness of about 1.8 mm
JTX-2 Unknown Black in color and loose in microstructure, with a thickness of about 2.0 mm
ITX3 Bowl Gray in color and loose in microstructure, with a thickness of about 2.1 mm and branch
marks at the bottom
DY-11 Bowl Black in color and dense in microstructure, with a thickness of abou 1.9 mm
DY-12 Dish Dark gray in color and dense microstructure, with a thickness of abou 2.5 mm
DY-16 Bowl Dark gray in color and dense in microstructure, with a thickness of about 2.3 mm
XKWYY-9 Unknown Dark gray in color and dense in microstructure, with a thickness of about 2.0 mm
XKWYY-17 Plate Black in color and dense in microstructure, with a thickness of about 3.0 mm

XKWYY-18 Unknown Dark gray in color and dense in microstructure, with a thickness of about 1.3 mm
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Tab. 2 Mean values and standard deviations of apparent porosity, bulk density, water absorption of the porcelain bodies
from the Southern Song Guan Kiln and Longquan Ge Kiln

Water absorption (%) Apparent porosity (%) Bulk density (g/cm”)

Three pieces of Average value 2.88 522 2.01
Guanyao in
Southern Song  giandard deviation 1.71 3.73 0.08
Dynasty
Six pieces of Average value 1.91 3.69 2.09
Longquan Ge

Kilns Standard deviation 1.36 1.97 0.12

3 (a) ITX-1, (b) DY-11, (¢) XKWYY-9, (d) JTX-1, (¢) DY-11, (f) XKWYY-9

Fig. 3 Microstructures of the porcelain bodies from the Southern Song Guan Kiln and Longquan Ge Kiln:
(a) JTX-1, (b) DY-11, (¢) XKWYY-9, (d) JTX-1, (¢) DY-11 and (f) XKWYY-9
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Tab. 3 Mean values and standard deviations of chemical compositions of the porcelain bodies from Southern
Song Guan Kiln and Longquan Ge Kiln (wt.%)

Sample SIOZ A1203 F6203 TIOZ CaO MgO KzO NaZO
Average 65.89 23.82 2.26 0.76 0.35 1.40 4.32 0.19
ITX value
1-3
Standard 2.33 1.25 0.13 0.15 0.01 0.27 0.68 0.12
deviation
Average 62.54 25.65 4.09 0.42 0.43 0.86 4.43 0.57
DY value
1-24 Standard
1 2.60 2.19 0.49 0.11 0.33 0.18 0.64 0.38
deviation
Average 59.53 28.73 4.12 0.37 0.36 0.80 4.68 0.41
XKWYY value
1-20
Standard 1.30 1.13 0.30 0.13 0.19 0.19 0.43 0.26
deviation
4 (Wt.%)
Tab. 4 Chemical compositions of the raw materials in the Hangzhou and Longquan muds (wt.%)
Place of origin LA Si0, ALO; Ca0O MgO K,0 Na,O Fe,0; TiO, IL
Clay of Wugui mountain ~ 73.56  17.02  0.15 025 181  0.18 1.03 093 505
Purple Gold soil of 62.65 2195 079 024 059 029 780  1.09 -
Wugui mountain
Purple Gold soil block of
Hangzhou!® 1 Wugui mountain 5885 2240 027 049 316 022 7.04  0.76 -
Porcelain stone of Wugui = ¢ o7 1330 g04 014 400 017 0.65  0.07 -
mountain
Limestone of Wugui 148 079 5438  0.12 020 - 0.53 - 4249
mountain
Porcelain clay of Dayao  71.66  17.96 0.01 022 213 0.16 1.63 - 6.06
Purple Gold soil of Dayao s o5 2497 046 086 153 053 13.85  2.00 10.38
Huangliankeng
Longquant'l-'2 Purple Goldsoil of Dayao ¢ o3 o 01 123 051 523 045 301 045 447
Gaojitou
Porcelain clay of 71.82 1831 - 020 418 021 0.58 - -
Maojiashan
Limestone of Fulin 2.11 001 5377  0.83 - . 0.05 - 43.02
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Fig. 4 XRD patterns of the porcelain bodies from the
Southern Song Guan Kiln and Longquan Ge Kiln
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Fig. 5 Cross-sectional microscopic features of the porcelain bodies from the Southern Song Guan Kiln and
the Longquan Ge Kiln &) (orthogonal polarization)
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Tab. 5 Mean values and standard deviations of chemical compositions (trace elements) of the porcelain bodies from the
Southern Song Guan Kiln and the Longquan Ge Kiln (ng/g)

Sample MnO CuO ZnO PbO, Rb,0 SrO Y,0; 710, P,0Os
Average 187 80 83 47 173 63 33 420 303
JTX value
1-3
Standard 21 16 21 9 5 5 5 70 17
deviation
Average 392 41 138 75 283 65 55 275 182
DY value
1-24
Standard 96 20 32 44 41 44 12 151 69
deviation
Average 279 40 122 101 292 65 58 302 186
XKWYY value
1-20
Standard 71 25 27 46 35 39 14 131 89
deviation
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