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Dating Ancient Chinese Celadon Porcelain

by Neutron Activation Analysis and Bayesian Classification
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Abstract: Dating ancient Chinese porcelain is one of the most important and difficult
problems in porcelain archaeological field. Eighteen elements in bodies of ancient cel-
adon porcelains fired in Southern Song to Yuan period (AD 1127-1368) and Ming dynas-
ty (AD 1368-1644), including La, Sm, U, Ce, etc. , were determined by neutron acti-
vation analysis (NAA). After the outliers of experimental data were excluded and mult-
ivariate normal distribution was tested, and Bayesian classification was used for dating
of 165 ancient celadon porcelain samples. The results show that 98. 2% of total ancient
celadon porcelain samples are classified correctly. It means that NAA and Bayesian clas-

sification are very useful for dating ancient porcelain.
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Table 1 Contents of elements in certified reference

material GBW07103 by NAA

JLE WM/ (pg =g FrdEE/ (pge gD
La 48+2 5444
Sm 8.840.2 9.7£0.8
U 18.440.7 18.8+1.4
Ce 105+3 108+7
Eu 0.8440.08 0.85+0.07
Th 1.55+0.12 1.6540.09
Yb 7.940.2 7.4+0.5
Lu 1.1040. 05 1.15+0. 09
Hf 6.5+0.3 6.3+0.8
Ta 6.8+0.2 7.240.7
Th 5141 54+3
Sc 5.840.1 6.140.4
Cr 4.1+2.2 3.6+0.1
Fe 14 900300 14 900400
Co 2.940.2 3.4+0.7
Rb 45049 470420
Cs 34.0+0.4 38.4+1.2
Ba 410440 340+30
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Table 2 Elemental concentrations in bodies

of ancient Longquan celadon with NAA

LHAH/ (pg e g D)

LR
[ZE N LA

La 50+16 3817
Sm 8.81x2.6 9.5£3.6
U 6.441.8 6.311.6
Ce 74416 70£31
Eu 0.9740. 38 0.7240. 34
Tb 1.2540.48 1.5140. 59
Yb 4.7+1.0 4.8+1.9
Lu 0.6340.15 0.66+0. 24
Hf 6.7+0.5 6.240.9
Ta 2.4%0.5 2.8%+1.1
Th 47£5 41411
Sc 6.521.4 5.24+1.0
Cr 12.3£6.5 4.7£2.2
Fe 15 20042 400 12 50042 300
Co 5.6+£4.5 1.7£1.2
Rb 300440 320450
Cs 7.4%2.3 8.949.1
Ba 3004140 230100
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Table 3 Results of normal distribution testing
K-S 6 56 #H £ 48 4 K-S 6 56 A £ 48 4
TR PITE 3
AT AR MA-TT AR
La 0. 40 0.26 Ta 0.003 0.003
Sm 0.57 0. 69 Th 0. 81 0.09
U 0.09 0.68 Sc 0.71 0.28
Ce 0. 34 0.01 Cr 0.08 0. 96
Eu 0.02 0.79 Fe 0.18 0. 45
Tb 0. 39 0. 64 Co 0.002 0.067
Yb 0.15 0.67 Rb 0. 87 0.52
Lu 0.70 0. 87 Cs 0. 050 0. 001
Hf 0.49 0.01 Ba 0.010 0.002
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Fig. 1 Distribution of ancient LLongquan celadon

samples by principle component analysis
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