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Fig.1 Samples of the sky — green ware from the Five — Dynasty Yaozhou Kiln
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Fig.2 Celadon shards of the Five — Dynasty Yaozhou Kiln
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Table 1 Chemical compositions of the Yaozhou celadon glazes of different dynasties

BEH, FH/% Wit/ (ng/g)
i ) Na, 0 MgO Al O Sio, K,0 Ca0 Ti0,  Fe,04 7r0, Rb,0 S10 P, 05
T1 0.44 2.48 12,63 67.3¢  2.25  12.30  0.44 2.48 230 110 510 1760
T2 JE 0.24 2,32 13.24  61.55 2.42 16.92  0.23 0.24 360 90 380 2290
T3 0.37 1.68  13.18 6571  2.19  13.99  0.08 0.37 350 120 410 2170
WI(W) 0.29 1.49 12,08 70.41  3.50 9.34 0.11 0.29 130 140 400 1640
W2(W) 0.20 1.38 2.82  67.94  4.06 10.91 0.12 1.57 150 170 250 1790
W3(W) 0.34 1.26  11.58  66.83  3.66  13.27 0.34 1.26 140 170 330 2240
W4(W)  Ff 0.07 1.58 1239 69.39  3.59  10.07 0.07 1.58 180 210 350 1740
W5(B) 1.13 2.06 13.16  69.86  2.77 7.51 0.10 2.41 360 160 260 1570
W6(B) 0.73 1.24 12,60 71.12  2.52 8.72 0.09 1.98 290 120 300 1140
W7(B) 0.45 1.34  13.53  72.35  2.81 6.26 0.14 2.12 230 140 220 960
s1 0.51 1.79  12.90 69.56  2.75 9.48 0.11 1.92 200 140 340 1820
s2 PS 0.40 1.52  13.48  69.79  3.20 8.43 0.18 2.00 190 140 320 2290
S3 0.56 1.51  13.02 72.56  3.13 6.03 0.12 2.06 180 160 250 950
i)l 0.24 2.09 13.31  71.44  2.66 7.33 0.12 0.24 250 110 490 1290
2 4 0.18 1.74  13.49  72.90  2.86 5.73 0.11 0.18 210 150 360 900
13 0.27 1.23  14.61 73.42  3.21 4.18 0.14 0.27 210 170 470 600
Y1 0.43 0.95 15.39  73.03  2.98 4.84 0.43 0.95 170 160 310 570
Y2 It 0.46 1.22  16.14 72.44  2.91 4.04 0.46 1.22 210 140 330 810
Y3 0.56 1.62 1570 73.22  3.72 1.64 0.56 1.62 360 170 290 450
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Fig.3 Two dimensional analysis diagram of the chemical

compositions of the Yaozhou celadon glazes of different dynasties
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Fig.4 XRD patterns of the Five — Dynasty sky — green
glazes of Yaozhou Kiln
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Fig.5 Fitting XPS spectra of the Fe 2p3/2 peak of different samples
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Fig.6 SEM micrographs of the typical separation structures in the sample surface
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Table 2 Chemical compositions of the Yaozhou celadon bodies of different dynasties

B - F /% Wi/ (pg's)

Y N0 Mg0  ALO,  Si0, KO a0  TO, Fe,0, 70,  Rb,O  $i0 PO
T1 0.57 0.95 20.39 71.83 2.29 0.41 0.65 1.90 410 160 270 210
T2 JE 0.35 0.98 25.82 66.33 1.77 0.50 1.08 2.18 750 140 150 320
T3 0.31 1.11 27.44 64.12 1.97 0.44 0.99 2.63 540 120 290 320

WI(W) 0.26 0.56 20.35 70.37 4.75 1.03 0.21 1.46 200 220 150 150
W2(W) 0.60 0.48 22.07 67.57 5.48 0.61 0.27 1.92 130 250 130 160
W3 (W) 0.39 0.76 22.41 67.19 5.37 0.98 0.25 1.65 180 260 190 130
W4 (W) AL 0.17 0.79 18.90 72.18 4.59 0.50 0.49 1.38 320 290 300 140
W5(B) 0.23 0.88 28.78 62.81 1.84 1.01 1.11 2.34 750 120 170 330
W6(B) 0.25 1.07 29.35 62.67 1.84 0.34 1.19 2.30 710 130 160 140
W7(B) 0.25 1.05 29.53 61.78 1.97 0.32 1.29 2.83 590 150 140 120
S1 0.53 0.84 24.33 67.65 2.25 0.51 0.76 2.13 500 150 140 140
S2 &x_ 0.47 0.82 27.62 64.30 2.34 0.57 0.72 2.17 350 160 170 160
S3 0.49 1.01 24.95 66.76 2.53 0.48 0.72 2.06 350 170 170 200
J1 0.17 0.86 20.29 71.58 2.38 0.83 0.67 2.22 380 140 250 200
2 4 0.45 0.81 19.81 72.21 2.23 0.62 0.61 2.26 470 160 210 160
3 0.28 0.89 21.39 71.13 2.38 0.39 0.68 1.86 590 180 250 110
Y1 0.07 1.15 18.83 73.49 2.29 0.79 0.62 1.76 380 160 310 190
Y2 It 0.43 0.87 22.38 68.92 2.35 1.07 0.71 2.27 380 150 240 180
Y3 0.22 0.76 19.89 72.12 2.55 0.54 0.77 2.14 480 170 260 160
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Fig.10 SEM images and EDS spectrum of the etched celadon body from the Five — Dynasty Yaozhou Kiln
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Fig.12 XPS spectra of the Ti 2p and Fe 2p in the Five — Dynasty celadon bodies of Yaozhou Kiln
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Research on the sky — green porcelains from the Five — Dynasty Yaozhou Kiln

WANG Fen', SHI Pei', LUO Hong —jie’, ZHU Jian —feng' , ZHANG Biao'
(1. Shaanxi University of Science & Technology, Xi’ an 710021, China; 2. Shanghai University, Shanghai 200444 , China)

Abstract; In this work, the Five — Dynasty sky — green porcelains of the Yaozhou Kiln were studied. In order to
investigate the coloring and translucency mechanism in the sky — green porcelains, we analyzed the chemical
composition, phase, chemical state of the coloring elements and microstructure, using energy — dispersive X — ray
fluorescence (EDXRF), X — ray diffraction (XRD), X — ray photoelectron spectrometry ( XPS) and scanning
electron microscopy — energy dispersive spectrometry (SEM — EDS). The results indicate that the main colorant is
ferric oxide ( Fe,O;), and that the scattering effect of the physical structures ( residual crystals and phase
separation droplets) can deepen or weaken the chemical color in the glaze. Furthermore, this scattering effect also
affects the color saturation and opacity of glaze surfaces to some extent. Analysis of the white body indicates that the
translucency is related to the absorption effect of coloring oxides and the scattering effect of crystal boundaries and
residual micropores. Low contents of ferric oxide (Fe,0,) and ferrotitanium solid solution greatly decreased the
absorption of incident light. In addition, small amounts of crystal boundaries and residual bubbles also weaken the
scattering of incident light. As a result, the sky — green porcelains exhibit good translucence.

Key words:; Yaozhou Kiln; Sky — green porcelain; Coloring mechanism; Translucency mechanism; Five Dynasties
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