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Abstract. By simulation experiments, a set of pottery-moulds were fired, in which distinctive content of plant
ash was added to the raw materials. Then the chemical components of pottery-moulds were analyzed to find
chemical characters of plant ash added. And the values of Ca/Al, K/Al, Mg/Al, P/Al, Mn/Al were used as
chemical characteristic index for the discrimination of plant ash in row materials. Analytical results of components
in simulated pottery-moulds showed that when the quantity of plant ash increased, the values of Ca/Al, K/Al,
Mg/Al, P/Al, Mn/Al increased. However, the most of the ancient pottery-firing processes don’t have the plant
ash as raw material and the chemical components could be considered as the clay of the raw material of ancient
potteries. Statistical data for the analysis of the ancient potteries and ancient pottery-moulds showed that the plant
ash content in the raw materials of ancient pottery-moulds was higher than that in ancient potteries. The
comparison of values of Ca/Al, K/Al, Mg/Al, P/Al, Mn/Al between ancient potteries across China and
pottery-moulds from different periods and provenances implied that plant ash may be an important constitutent of
ancient pottery-moulds.
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Table 1  Analytical results of components in simulated pottery-moulds, ancient pottery-moulds and potteries
wy'% ETLE5 A SRIL
BRARS - -
S0, ALO; Fe,0; €0 KO Mg0 NaO TiO, P05 MmO Ca/Al K/AI Mg/Al P/Al MwAl
£l MN-1 70.43 16.82 7.13 0.45 203 098 026 1.37 023 0.05 0.03 0.12 0.06 0.0137 0.0030
MN-2 67.39 16.02 7.81 1.58 3.34 1.12 042 1.28 0.49 0.10 0.10 0.21 0.07 0.0306 0.0062
MN-3 56.43 12.36 7.85 10.74 5.35 2.50 043 112 223 0.13 0.87 0.43 0.20 0.1804 0.0105
MN-4 51.71 10.54 6.69 12.79 9.30 2.52 ki# 0.9 416 0.2 .21 0.8 0.24 0.3%47 0.0209
HM-11 62.88 12.59 4.93 12,39 3.38 1.81 0.33 0.8 031 0.09 098 0.27 0.14 0.0246 0.0071
HM-3 64.16 12.84 4.71 11.32 3.18 1.72 0.45 0.8 030 0.09 0.88 0.25 0.13 0.0234 0.0070
HM-2 63.27 13.45 5.03 1093 3.25 215 0.37 079 0.38 0.09 0.81 0.24 0.16 0.0283 0.0067
HM-13 55.64 17.24 7.73 11.08 3.82 2.9 0.13 0.8 0.18 0.15 0.64 0.22 0.17 0.0104 0.0087
HM-15 64.14 12.41 4,54 11,61 3.3t 1.87 032 0.78 0.39 0.10 0.94 0.27 0.15 0.0314 0.0081
FEH KSBNX-3 68.10 11.63 4.17 884 346 1.4 047 0.68 0.8 0.08 0.76 0.30 0.13 0.0705 0.0069
KSBNX -6 67.85 12.18 4.28 6.63 4.30 1.58 043 077 159 0.10 0.54 0.35 0.13 0.1305 0.0082
DZH-3 61.24 13.33 5.52 12.42 3.52 216 0.32 0.8 035 0.10 0.93 0.26 0.16 0.0263 0.0075
HMBF-2 67.16 13.01 422 8.89 337 14 04 073 0.33 0.09 0.68 0.26 0.11 0.0254 0.0069
HM-8 65.63 11.71 5.00 8.73 491 208 025 0.5 057 0.12 0.75 0.42 0.18 0.0487 0.0102
YXTF-4 69.95 12.06 3.76 7.21 3.33 1.32 040 075 0.79 0.05 0.60 0.28 0.11 0.0655 0.0041
LHT-1 65.61 12.32 529 9.81 3.66 1.40 053 0.9 029 0.12 0.80 0.30 0.11 0.0235 0.0097
M-1 55.37 12.29 6.38 14.49 376 3.79 1.25 0.9 0.51 0.16 1.18  0.31 0.31 0.0415 0.0130
M-2 5534 12,33 6.91 11.75 473 3.98 205 0.91 057 0.16 0.95 0.33 0.32 0.0462 0.0130
M-3 56.85 14.57 6.21 11.32 3.89 394 1.25 1.00 0.45 0.13 0.78 0.27 0.27 0.0309 0.0089
M-4 5504 14.06 6.34 13.26 3.8 415 1.30 093 046 0.13 0.94 0.27 0.30 0.0327 0.0092
BM 62.42 12,65 509 9.95 3.38 338 147 0.93 042 0.12 079 027 0.27 0.0332 0.0095
L-2 62.81 11,70 5.59 9.83 3.5 2.9 1.8 101 035 0.12 0.84 030 0.25 0.0299 0.0103
BB 60.45 14.01 6.06 7.84 451 330 216 073 048 0.15 0.56 0.32 0.24 0.0343 0.0107
WEEHM) 6187 17.14 6.94 591 3.69 216 053 09 027 021 034 0.2 0.13 0.0159 0.0123
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Fig. 1 Effects of plant ash on chemical components of clay
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Fig. 2 Effects of pland ash on the ratio of chemical element
content to Al content
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Table 2 Statistical analysis of the ratio of chemical element
content to Al content in pottery-moulds of Xihan Dynasty

XIUR LABRR K/ALSb, Fofth 4 X L AB A9 53 A 5
THREZ, BEMNPHEZHERTHE, X —
GiR R W 3 L HR Y 2 T B B

#4 PRABAARANREHPELES Al HFRILEDH
it ot
Table 4  Statistical analysis of the ratio of chemical element

content to Al content in potteries from sites in China

ARTERE
WE
Co/Al  K/Al  MgAl  P/AL Mw/Al

HROR 9 9 9 9 9

£/

Y] 0 0 0 0 0
B/Mi 0.5600 0.2600 0.1100 0.0235 0.0075
BAE 1.1800 0.3800 0.3200 0.0462 0.0130
mE 0.6200 0.1200 0.2100 0.0227  0.0055
i 0.8629 0.2984 0.2472 0.0332  0.0102
WEFE 0.1693 0.0381 0.0689 0.0071 0.0018

#£3 WMERBPELES Al S BIEAMSTHSHT
Table 3 Statistical analysis of the ratio of chemical element

content to Al content in potteries from Xi'an

TERSBHE

boEE]
Ca/Al  K/Al MyAl  P/Al MwAl
AW 7 217 217 143 171
it BRI 14 14 14 88 60
P 0.1362 0.1370 0.1740 0.0873  0.0050
g 0.0794 0.1366 0.0784 0.0200 0.0034
’E 1.7200 0.2900 6.5100 0.7016 0.0437
BME 0.0000 0.0100 0.0000 0.0000 0.0000
Bkl 1.7200  0.3000 6.5100 0.7016 0.0437
75 0.1372 0.1809 0.1295 0.1405 0.0066
K 8 0.1811 0.1928 0.1605 0.2146  0.0079
95  0.5383 0.2212 0.2323 0.3110 0.0154

F 1 MK S5 ARBAEA RS ABES s R
FH,BTEAY Ca/Al K/Al Mg/ AL P/Al Mn/Al %
5 ¥ HEMBB N EE, BEMNKFHESHEM
4, RS B RN R — Bk
U, F—gt ik IR — i S A R PR ¥, B AT B0 B4 E
Bk, BRI 8 P M S, 7 BE S R SL BT R

E TREEUHE
Ca/Al  K/Al MgAl  P/AL Mw/Al
HHOR 12 12 12 4 6
&
3] 0 0 0 8 6
#/ME 0.0000 0.1700 0.1100 0.0000 0.0052
B 0.1800 0.2300 0.2400 0.0116 0.0085
o 0.1800 0.0700 0.1300 0.0116 0.0034
FHE 0.1071 0.1972 0.1518 0.0029  0.0066
FRFE 0.0510 0.0185 0.0433 0.0058 0.0015
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Table 5  Statistical analysis of the ratio of chemical element

content to Al content in pottery-moulds from sites in China

TRERIE

A Cw/Al KAl Mg/Al  P/Al MwAl
HEE 19 19 19 19 19
R T S T T
EHE 0.8079 0.2916 0.1916 0.0399 0.0087
ehiff 0.8000 0.2700 0.1600 0.0314 0.0087
wE 0.6400 0.2000 0.2100 0.1201 0.0089
B/ME 0.5400 0.2200 0.1100 0.0104 0.0041
Bk 1.1800 0.4200 0.3200 0.1305 0.0130
25 0.6800 0.2600 0.1300 0.0254 0.0070
BAMUK 50 0.8000 0.2700 0.1600 0.0314 0.0087
75 0.9400 0.3100 0.2700 0.0462 0.0102
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