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Abstract: The chemical compositions and macrostructures of black-glazed tea bowls, white-rim black porcelains and dual-colored
porcelains from Jizhou in the Song dynasty, China, were determined by energy-dispersive X-ray fluorescence and optic
microscopy to investigate the manufacture techniques for different composite decorated porcelains. The results show that there are
both consistency and difference in porcelain making materials, recipes and glazing techniques of the Jizhou black-glazed tea
bowls, white-rim black porcelains and dual-colored porcelains. In addition to the reasonable selection of raw materials and recipes,
the control of the glaze thickness and height difference formed by the slight trimming of the body in glaze scraping process is a
key to the sharp contrast and clear boundaries between black and white of the white-rim black porcelains.
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Table 1 Chemical composition of the bodies of the Jizhou composite decorated porcelains w/%
Sample No. Date Na,O MgO AlO4 SiO, K,0 CaO TiO, Fe 03
DCB-1 Southern Song 0.31 0.05 25.12 65.34 5.57 0.74 0.61 1.26
DCB-2 Southern Song 0.52 0.03 30.35 58.46 7.19 0.62 0.59 1.23
DCB-3 Southern Song 0.41 0.06 25.49 65.57 5.42 0.18 0.63 1.25
DCB-4 Southern Song 0.40 0.07 26.26 63.64 6.31 0.34 0.74 1.25
DCB-5 Southern Song 0.79 0.03 27.00 62.02 6.98 0.20 0.59 1.39
WRB-1 Southern Song 0.35 0.05 25.97 64.04 6.41 0.15 0.62 1.40
WRB-2 Southern Song 0.39 0.02 24.77 64.89 6.52 0.32 0.57 1.52
BG-1 Southern Song 0.47 0.04 23.10 66.55 5.27 0.22 0.64 2.70
BG-2 Southern Song 0.55 0.08 23.69 64.81 6.90 0.10 0.64 2.22
BG-3 Southern Song 0.71 0.06 21.97 67.62 5.96 0.37 0.61 1.69
w—Mass fraction.
x2 EMNEEARITEEMINLFER
Table 2 Chemical composition of the black glazes of the Jizhou composite decorated porcelains wi%
Sample No. Date Na,O MgO ALO3 SiO, K>,O CaO TiO, Fe,05 MnO P,0s
DCB-1 Southern Song 0.18 2.22 12.19 68.44 6.21 4.45 0.37 4.94 0.30 0.27
DCB-2 Southern Song 0.55 241 12.32 67.03 6.55 5.16 0.32 4.65 0.35 0.29
DCB-3 Southern Song 0.28 1.63 12.70 68.08 5.51 5.54 0.40 4.85 0.34 0.34
DCB-4 Southern Song 0.29 2.23 12.63 67.27 6.41 5.05 0.37 4.75 0.35 0.28
DCB-5 Southern Song 0.52 2.03 12.54 65.73 6.91 5.54 0.40 5.34 0.34 0.25
WRB-1 Southern Song 0.34 2.66 12.12 65.86 5.76 6.52 0.41 5.34 0.26 0.30
WRB-2 Southern Song 0.40 1.75 12.85 66.00 6.50 5.70 0.39 5.42 0.23 0.27
BG-1 Southern Song 0.18 1.57 11.79 70.13 4.73 6.11 0.37 4.12 0.33 0.27
BG-2 Southern Song 0.24 2.48 12.72 68.31 5.90 4.64 0.44 4.27 0.32 0.32
BG-3 Southern Song 0.00 1.77 12.53 68.11 5.13 5.65 0.55 5.26 0.29 0.37
x3 EMNEEESRINEBPMLFEN
Table 3 Chemical composition of the transparent glazes of the Jizhou composite decorated porcelains w/%
Sample No. Date Na,O MgO ALO3 SiO, K>,O CaO TiO, Fe,05 MnO P,0s
DCB-1 Southern Song 0.53 0.73 14.16 68.33 4.87 8.56 0.36 1.46 0.09 0.09
DCB-2 Southern Song 0.79 0.51 13.48 69.28 6.33 7.01 0.31 1.28 0.11 0.07
DCB-3 Southern Song 0.11 0.64 11.20 73.14 5.29 6.49 0.36 1.77 0.11 0.08
DCB-4 Southern Song 0.24 0.73 13.17 70.33 5.72 7.16 0.36 1.30 0.09 0.09
DCB-5 Southern Song 0.20 0.42 14.57 68.08 5.28 8.76 0.33 1.36 0.14 0.13
WRB-1 Southern Song 0.54 2.17 13.44 67.80 6.86 5.89 0.16 2.14 0.26 0.29
WRB-2 Southern Song 0.16 1.05 16.57 67.36 7.29 4.53 0.35 1.68 0.16 0.19
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Fig.3 OM images of the bodies of the Jizhou composite decorated porcelains
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Table 4 Chemical composition of the Jizhou modern raw materials before and after elutriation wi%
Modern raw material Elutriation Na,O MgO Al O3 SiO, K,O CaO TiO, Fe O3
Nanshan Before 0.07 0.90 19.81 72.94 2.07 0.33 0.72 2.15
Nanshan After 0.31 1.15 23.87 66.76 2.74 0.40 0.71 3.06
Litian Before 0.33 1.13 23.49 68.29 3.58 0.07 0.65 1.46
Nanshan After 0.27 1.24 23.42 67.53 4.06 0.16 0.67 1.65
Futan Before 0.19 1.11 25.07 65.50 2.33 0.26 0.66 3.87
Futan After 0.30 1.21 26.08 64.08 2.59 0.33 0.75 3.67
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Fig. 4 Factor loading diagram of the chemical compositions of
the glazes of the Jizhou composite decorated porcelains
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Table 5 RO coefficient b value of the glazes of the Jizhou
composite decorated porcelains

Sample No. b
Black glaze Transparent glaze

DCB-1 0.67 0.74
DCB-2 0.67 0.64
DCB-3 0.70 0.70
DCB-4 0.67 0.69
DCB-5 0.65 0.74
WRB-1 0.74 0.67
WRB-2 0.66 0.578
BG-1 0.74

BG-2 0.69

BG-3 0.73
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