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Table 1  Firing temperature of the samples Table 3  Chemical composition of the bodies in samples
(3T ke o L/ °C. s P IR/ °C FE wy/ %
Lc01 1052.1 Lc07 1044.8 %5 S0, ALO; PhO Ca0 Fe,05 Mg K,0 TiO SO,
Lc02 1181.7 Lc08 1160.6 LeO1 iy 58.609 26.616 0.465 3.300 3.742 -  3.706 1.410 2.152
103 119.9 L9 11534 Le02 Jfy 52.166 20.751 0.182 6.530 4.534 1.525 3.456 1.409 7.910
104 101.9 ceot 1130.1 103 4 61.96222.473 1.457 2.695 3.096 1.557 3.888 1.255 1.618
Lc05 1000. 2 CCo2 1185.2
Lc04 JI4 62.47225.928 0.836 1.828 3.007 1.116 3.503 1.257 -
Lc06 1055.6
Lc05 Jli 63.957 26.347 0.610 1.747 1.553 0.766 3.381 1.207 -
106 Jf5 62.85026.977 —  1.236 2.102 1.001 3.416 1.256 1.163
2 RER2EEAK Le07 & 62.57525.528 0.264 1.660 2.459 1.367 3.680 1.245 1.222
Table 2 Chemical composition of the glazes in samples Lc08 Jif 65.027 24.560 0.052 1.757 2.510 - 3.163 1.956 0.724
Le09 Jl& 58.334 26. 135 3.662 3.289 2.750 1.425 3.106 1.300 -
wg/ %
FESH 2 —
Si0, ALO;  PhO  CaO TFe,0; K,0 P,0s 2.3 WREGA
L0l i 40.662 11.264 42.337 1.326 2.283 1.308 0.820 : =l B
L2 B 26.976 7.308 62.480 1.284  —  0.583 0.793 W2 7K 1 S AR XA BAC R 7 i B — A
Lc03 fll 40.129 10.672 43.529 0.792 1.790 1.625 1.463 WE . L Y - e L e
2 JIE e B B oY
LO4 fli 38.025 11.740 46.344 3.002 -  0.890 - e bj ifiﬁﬂ\”w%%ﬂﬁ E,T‘EB’]%—E‘%@EP
1005 i 31.663 5.974 59.901 0.959 0.868 0.635 - WA —E S, TR A S 50 46 HE 7K 325 0
Lc06 All 25.891 4.424 64.814 1.178 1.256 0.447 1.422 BV AE BTG /K 2 4 TG A 2R
UK % S 54 445 SR T2
LeO7 #ll 25.220 5.705 62.125 1.907 1.790 0.732 1.502 ﬁﬁgﬁém IR \}J\%é K‘ki{”j‘t AT
Lc09 fi 37.862 12.499 43.392 1.851 1.665 1.323 - FEfh LeOl ~ LeO7 A] DLy R S 585 — R K & A
CCO1 Al 56.390 15.290 —  17.860 3.260 3.760 0.990 5% IEA4T BRI KRAE 12% L F . A Tk A,
CCO2 Al 55.040 21.970 -  14.100 4.720 2.130 -
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Table 4 Water absorption of the samples

m/g
B ok %
THE TKE
LcO1 32.09478 33.38478 4.02
Lc02 38.25151 40.93750 7.02
Lc03 11.59437 12.01521 3.63
LcO4 20.63156 21.35250 3.49
Lc05 15.12442 17.07270 12.88
Lc06 15.39489 18.18783 18.14
LcO7 9.05563 10. 48190 15.75
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Fig.3 X-ray diffraction patterns of the bodies in samples
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Fig.4 Lithofacies maps in the bodies of samples
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Study on Firing Technique of Celadon Wares Excavated from Caocun Kiln
in Linzhang, Hebei Province

CHEN Yue', LUO Wu-gan', MU Qing” , ZHAO Xue-feng’ , WANG Chang-sui'

(1. Graduate University of Chinese Academy of Sciences, Beijing 100049, China;
2. Exporting Cultural Relics Appraisal Center of Hebei Province, Shijiazhuang 050011, China;
3. Museum of Cizhou Kiln, Ci County 056500, China)

Abstract: Current research on ancient porcelain in Hebei province is focused mainly on samples of Sui, Tang,
Song and Jin Dynasty, while porcelain of the Northern Dynasties attracts little attention. This paper reports a
method using X-ray Fluorescence Spectrometry ( XRF) analysis, X-ray Diffraction (XRD) , lithofacies analysis,
water absorption test and dilatometer were to study the celadon wares excavated from the Caocun Kiln. In two
samples, the contents of CaO were found to be 17.86% and 14. 1% , with sintering temperatures of 1150. 1°C and
1185.2°C. In the remaining samples, the contents of PbO were no less than 42% , the water absorptions of partial
samples were less than 5% , and mullite was found in the X-ray diffraction pattern. In conclusion, both celadon
porcelain and lead-glaze pottery were found in the excavated artifact, which provides evidence to support the
hypothesis that the Caocun kiln was one of the earliest kilns, manufacturing celadon porcelain in the north of
China. The lead-glaze potteries were secondary sintered based on the sintering temperature of more than 1000°C ,
which was much higher than that for lead-glaze pottery. This new production technique may pave the way for
tricolored glazed pottery at the Tang Dynasty. Conducting experiments such as these is helpful in the understanding
of the development process of porcelains in North China.

Key words: Celadon of Northern Dynasty; lead-glaze; X-ray Fluorescence Spectrometry; X-ray Diffraction;

physical testing; secondary sintering process



