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Table 1 Table of protoporcelain samples excavated from Shigudun Site
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Table 2 Chemical composition of the protoprocelain body excavated from Shigudun Site (%)
Na,0 Mg0 ALO; Si0, KO0 (a0 TiO, Fe,0, MnO, P,0;

T7@: 160 0.65 0.56 19.58 73.43 2.12 0.39 0.59 2.41 0.02 0.03 99.79 0.38R,0, * AL, 05 + 6.37A1,0;
T7@: 74 0.55 0.60 19.45 73.70 1.84 0.35 0.65 2.40 0.02 0.21 99.76 0.36R,0, * Al, 05 < 6.44Al1,0,
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( 2)
Na,0 Mg0 ALO, S0, K,0 (a0 TiO, Fe,0; MnO, P,0s
T7@: 32 0.54 0.8 19.26 73.14 1.93 0.40 1.09 2.34 0.02 0.08 99.70 0.42R,0, * AL, 05 < 6.46Al,0;
T7@:157 0.84 0.76 20.79 70.81 2.27 0.35 1.06 2.8 0.03 0.01 99.78 0.42R,0, * AL, 05 +5.79Al,0;,
T40(3): 10 0.86 0.56 19.14 72.87 2.15 0.36 0.96 2.79 0.02 0.02 99.73 0.42R 0, * AL, 05 < 6.47Al,0;4
T7@: 89 1.89 0.17 17.69 71.77 5.94 0.29 0.26 1.21 0.02 — 99.24 0.65R,0, * Al, 05 < 6.90Al,0,
T37(D): 28 0.44 0.53 16.46 76.93 2.00 0.23 0.97 2.18 0.03 0.02 99.78 0.40R,0, = AL, 05 +7.94Al,0,
T37@:41  1.01  0.77 20.53 70.70 2.32 0.43 0.93 2.93 0.03 0.06 99.70  0.45R,0, * ALO; *5.86AL0,
T7@:156 0.55 0.57 19.35 73.28 2.08 0.24 0.93 2.75 0.03 0.01 99.77 0.37R,0, * AL, 05 + 6.44Al,0,
T7@:8  0.27  0.91 23.19 66.12 1.76 0.63 1.20 4.29 0.07 1.26 99.69  0.43R,0, * ALO; *4.85AL,0,
T7@:158 0.44 0.54 19.84 73.67 1.81 0.26 0.91 2.27 0.02 0.02 99.79 0.32R,0, * AL, 05 + 6.31Al,0,
T7Q: 14 0.70 0.55 18.33 74.09 2.24 0.46 0.84 2.47 0.02 0.03 99.74 0.43R,0, * AL, 05 + 6.87Al,0,
T413:30  1.16  0.44 20.10 72.36 2.10 0.42 0.85 2.35 0.03 — 99.81  0.40R,0, * Al,O; * 6.12A1,0,
T36@): 24 1.57  0.50 20.70 70.95 2.37 0.66 0.81 2.24 0.02 — 99.82 0.46R,0, - AL, 05 +5.83AL,0,
T413:39  0.86 0.59 20.97 71.50 2.16 0.38 0.89 2.38 0.03 0.01 99.76  0.38R .0, * AlL,0; *5.80A1,0;4
T41(3): 31 0.75 0.54 20.01 72.59 2.19 0.27 1.09 2.28 0.03 — 99.75 0.37R,0, * AL 05 + 6.17AL, 0,
T40(3): 18 0.32 0.56 12.32 81.95 1.64 0.32 0.93 1.68 0.02 0.06 99.79 0.48R,0, * Al, 05 + 11.31AL,04
T36@): 22 1.50 0.51 20.52 70.91 2.39 0.54 1.02  2.37 0.02 — 99.78 0.45R,0, * Al,05 +5.88Al,0;
T36®): 13 1.17 0.38 20.48 72.00 2.37 0.34 0.77 2.30 0.02 — 99. 83 0.39R,0, * Al,05 +5.98Al,0;
T7@: 73 0.66 0.45 15.39 78.35 1.8 0.34 0.62 2.11 0.02 0.02 99.81 0.42R,0, * Al, 05 ¢ 8.66Al,0;
T36(D: 35 1.31 0.38 22.98 69.17 2.52 0.36 0.82 2.22 0.02 0.01 99.78 0.36R,0, * Al, 05 +5.12Al,0;4
T40©): 17 1.09 0.49 20.37 72.05 2.33 0.38 0.69 2.40 0.03 — 99.83 0.40R,0, * Al,05 < 6.01Al,0;4
T36(D): 36 0.69 0.65 20.47 71.60 2.22 0.39 0.8 2.80 0.06 — 99.76 0.40R,0, * Al,05 +5.95Al,0;
T6®): 21 0.75 0.64 22.76 68.55 2.54 0.34 1.30 2.77 0.03 0.07 99.74 0.38R,0, * Al, 05 +5.12Al,0;4
T37(D): 29 1.39  0.39 22.23 68.73 2.77 0.43 0.75 3.05 0.05 0.01 99.79 0.42R 0, * AL, 05 +5.26Al,0,
T41©): 16 0.76  0.50 19.15 73.57 1.87 0.27 1.07 2.58 0.02 0.02 99.81 0.38R,0, = AL, 05 < 6.53Al,0;,
T360): 12 0.83 0.53 21.50 71.01 1.90 0.32 0.91 2.80 0.02 0.01 99.81 0.35R,0, * AL, 05 +5.61Al,0;4
T41(3): 38 0.79 0.65 21.70 69.79 2.21 0.35 0.96 3.22 0.03 0.03 99.73 0.39R,0, * Al, 05 +5.47Al,0,
T40®): 16 0.86 0.68 20.66 70.98 2.23 0.44 0.87 2.98 0.05 0.01 99.75 0.42R 0, * Al, 05 +5.84Al,0,
0.87 0.56 19.86 72.30 2.28 0.38 0.8 2.53 0.03 0.10 99.78 0.41R,0, * AL, 05 + 6.19Al,0,
0.39 0.15 2.27 3.03 0.7 0.10 0.20 0.53 0.01 0.27 — —
Si0, 100% o
3
Table 3 Chemical composition of the proto_procelain glaze excavated from Shigudun Site (%)
Na,0 MgO ALO; Si0, K,0 Ca0 Ti0, Fe,0; MnO, P,0s
T41(3: 30 1.05 2.73 14.82 56.05 2.44 17.32 0.71 2.80 0.22  1.25 99.39 3. 11RO, = AL, 05 + 6.43AL,0,
T41©): 16 0.75 3.68 12.98 58.83 1.60 15.99 0.89 2.23 0.36 2.08 99.39 3.48R,0, * AL 05 + 7.71AL, 0,
T37(D: 29 1.34  4.16 13.83 52.94 2.65 16.31 0.78 3.06 0.58 3.65 99.30 3.69R,0, * AL 05 + 6.51AL,0,
T40©): 16 1.13  4.69 12.13 49.05 3.63 20.61 1.02 2.95 0.32 3.76 99.27 5.00R,0, * AL, 05 + 6.87AL,0;
T40©): 17 1.46 3.19 15.79 58.32 3.87 10.88 0.79 3.28 0.27 1.67 99.53 2.44R0, * AL, 05 + 6.28Al,0;4
T36(D: 35 1.31 4.49 14.64 49.98 3.07 18.85 0.66 2.36 0.78 3.05 99.19 3.84R,0, * AL, 05 +5.80AL,0;4
T7@:73 0.61 3.82 14.19 58.97 2.20 12.91 0.82 3.04 0.60 2.11 99.26 2.90R,0, * AL, 05 +7.07AL, 0,
T36©): 13 1.21 2.45 15.33 58.19 2.64 15.39 0.81 2.06 0.16 1.36  99.58 2.74R0, * AL, 05 + 6.45Al,0;4
T7@): 89 0.52  2.61 19.32 49.65 3.08 8.77 1.85 6.64 0.17 6.29 98.89 1.89R, 0, * AL, 05 = 4.37A1,0,4
T7@: 74 0.56 3.53 11.04 57.76 3.48 19.72 0.75 1.85 0.31 0.53  99.51 4.70R,0, * AL, 05 *+ 8.90Al, 0,
TI@:160 0.75 2.34 12.59 64.06 3.51 12.72 0.66 2.05 0.13 0.79 99.61 2.90R,0, * AL, 05 +8.65Al,0;
0.97 3.43 14.24 55.80 2.92 15.41 0.89 2.94 0.35 2.41 99.36 3.23R,0, * AL, 05 + 6.66Al,0;
0.34 0.83 2.22  4.78 0.69 3.75 0.34 1.32  0.21 1.68 — —




60 29

AL O, 1 I .l I\
12.32% ~23.19% Sio,
66.12% ~81.95% RO, 5.53% ~
10.39% K,0.Fe,0,  TiO, . .
K,O 1.64% ~5.94% Fe,0, Si0, /Al 0,
1.21% ~4.29% Ti0, 0.26% ~
1.30% . T403): 18 ;
Si0, /Al 0, 4.85 ~8. 66 R,0,/ (
Al 0, 0.32 ~0. 65 . 2. 3)
Al 0, .
11.04% ~19.32% Si0, :
49.05% ~ 64.06% - AL O, . !
Sio, .
CaO 8.77% ~ =
20.61% 0 - = '5{:3: Ile i{
Fe, 0, 1.85% ~6.64% wEVE
. .
. Mg0  K,0 MgO | .
2.34% ~4.69% K,O o o} .Y :
1.60% ~3.87% . P,0, 0.53% ~ = 4
6.29% , e« ' o
R0, am b
22.97% ~38.09% R.0,/ALO, - .
1.89 ~5.00 Si0, /Al 0, 4.37 ~ ) . . |
8.90 . P .00
3 1
3.1 Fig.1 Scatter diagram of factor analysis on the major and
minor chemical compositions of proto_porcelain body
. 2 from Shigudun Site
Al O, 19.86% SiO,
72.30% . . . . Si0,
. AL O, R0, ( Fe,0,) Si0,
Al O, 15% Si0, AL O, R,0,( Fe,0,) 2
70% ~80% ? .
R0, 5.53% ~10.39%
. ( ( 2) K,0.Fe,0, TiO,
) 2 . Fe,0, TiO,
T37(D):28.T403): 18  T7@:73  Si0,/Al 0, 2.53% 0.88%
( 7.94.11.31 8. 66) Si0, / .
Al O, 4.85 ~6.90 R0,/
AL O, 0.32 ~0.65 .
( 0.5 ~0.7 Si0,/Al0, 5~

11°) : Fe,0,  TiO,



61

T7@): 89Kl T36@®): 13K

2

T7@): 89
BSEH: 1%

TA0@E): 16
BSEHL 1§

e e
N D115x300 300um

T36@): 35 T40®): 16
A A A ki

3
Fig.3 BSE and microscopic images of combined body and glaze layers of typical proto_porcelain
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Preliminary scientific analysis of the proto_porcelain excavated

from Shigudun site Tongling County Anhui Province

YU Yongbin' WANG Kai* CUI Jianfeng' SHUO Zhi’ CHEN Jiani'

(1. School of Archaeology and Museology Peking University Beijing 100871 China;2. National Museum of China Beijing 100006 China;
3. Institute of Cultural Relics and Archaeology of Anhui Province Hefei 230061 China)

Abstract: Twentynine proto_porcelain samples excavated from the Shigudun site in Tongling Anhui Province
were analyzed in terms of their body and glaze chemical compositions. The results show that the bodies of the
proto_porcelain samples has a high silicon but low aluminum content which could have come from a porcelain raw
material that is abundant in southern Anhui. Some porcelain bodies have high Fe, O, and TiO, contents. The glazes
are typical calcium glazes made at high temperature. The glaze has a high concentration of Mn and P which could
have come from wood and plant ash. Some glazes have high Fe,O, content which leads to a dark color. This
research provides scientific information for the study of protoporcelain in the South Anhui area.

Key words: Tongling County; Shigudun site; Proto_porcelain; Scientific analysis



