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Abstract: The structure and chemical composition of seven pieces of blue and white porcelains excavated from
Mantai site of Sri Lanka were studied by different techniques including X-ray fluorescence spectrometry,
synchrotron radiation X-ray fluorescence spectrometry, neutron activation analysis and inductively coupled
plasma-atomic emission spectrometry. Based on the cluster analysis for the chemical composition data of the
porcelains from both China and Mantai site of Sri Lanka, it was found that four pieces of blue and white
porcelains were made in Jingdezhen, China and the provenances for the other three pieces need further study.
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Fig. 1 Appearance of the blue and white porcelain samples
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Table 1 Water absorption of the bodies of blue and gll:;l ?
white porcelain samples
BARD BAEwR | WERSWKRWT ) SRR R GRS RO
SL9 0.18 SL13 0.2 Fig.2 Hierarchical cluster dendrogram of elements in bodies of
SL10 12.22 SL14 0.38 blue and white porcelain samples excavated from Mantai Site
SL11 0.6 SL15 7.28
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Table 2 Chemcial composition of the glazes of

blue and white porcelain samples

wy/%

T Na0
SI9 0.69
0.40
1.88
0.26
0.28 0.21

MgO
0.21
0.50
0.4
0.20

ALO, Si0,
17.13 63.58
17.62 65.24
17.00 64.60
16.39 67.96
18.05 66.05
SLI0 0.41 0.6 16.16 59.74 0.70
0.45 - 12.93 65.33 0.18

@ “ -"RRFEB TR,

Py0s
0.23
0.23
0.40
0.06
0.15

K,0 Ca0 TiO, TFe,03 PhO
2.4414.98 0.03 0.61 -
2.8712.60 0.02 0.53 -
4281074 - 062 -
2.5811.87 0.02 0.56 -
3.1511.57 0.03 0.55 -
1.40 5.09 - 0.12 16.06
2,45 6.50 - 0.14 11.97
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Table 3 Composition characteristics of elements in glazes
and pigments of blue and white porcelain samples

) wy/% HFRIHE

" Mn TFe,0; Co Fe/Mn Mn/Co  Fe/Co
Sl 0.57 1.37 0.03 240 18.90 45.34
SLIT 140 1.56 0.27 112 528 5.8
SLI3  0.42 1.33 0.06 313 7.64 2389
SLI4  0.47 1.70 0.06 358 731 2614
SLI0O  0.04 0.37 0.5 1054 0.07  0.70
SLiz - 0.02 0.75 0.90 354 002 0.8
SLIS  0.02 1.34 0.48  62.88. 0.4 279
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Fig.3 Hierarchical cluster dendrogram of elements in the

bodies of the samples from Mantai Site and China
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Table 4 Composition of elements in bodies of blue and white porcelain samples
B wy/(pg-g™")
BT cc C € Eu Fe  H K la Lu Na N R S Sm T Th U Zn
SL9 22,3 5.6 48.1 0.2 7768.0 2.5 29185.6 8.1 0.3 16490.0 10.8 454.7 1.8 2.7 0.6 8.9 10.8 81.2
SLI0 73.8 9.7 21.7 1.0 4389.0 3.0 16223.0 32.6 0.3 5025.0 40.4 240.9 5.9 5.9 0.6 16.3 4,7 52.8
SLi1  23.0 82 90.9 0.3 782.0 2.7 36988.3 80 0.1 7383.0 0.0 62.2 2.5 2.3 0.6 7.6 13.6 102.4
SL12 561 3.4 246 1.0 4982.9 33.7 18768.9 32.0 0.1 6732.0 33.9 201.5 5.9 5.6 0.6 11.8 5.0 54.3
SLI3 346 12.9 46.2 0.7 8056.0 3.4 29091.0 14.7 0.3 3124.0 15.1 243.9 4.6 4.1 0.8 12.4 6.5 64.1
SLi4  41.3 12.3 32.7 0.8 15400.0 3.9 31918.4 (7.7 0.4 4092.0 24.3 253.6 6.8 4.5 0.9 13.3 6.4 85.5
SL15 45.9 189.3 15.0 0.7 4191.0 2.2 18012.0 20.1 0.0 4937.0 19.4 268.5 6.3 3.6 0.3 8.0 4.5 30.0
AX1 80.5 3.8 8.3 2.2 10400.0 7.0 25500.0 113.0 0.7 500.0 84.0 167 10.9 14.1 9.5 25.6 2.5 68.8
AX2 89.2 49 87 13 10100.0 6.0 22500.0 73.3 0.5 500.0 51.6 152 8.5 8.3 5.6 26.5 2.6 54.5
DHI 42,9 4.1 3.6 2.4 2400.0 86 41100.0 99.1 1.1 700.0 8.4 216 991 167 2.5 28.2 2.4 67.3
DH2 34.5 58 3.6 1.7 22000 7.9 36100.0 64.7 1.0 700.0 55.1 191 11.1 10.6 1.8 28.6 2.4 417
HTI 9.1 2.4 521 0.2 4300.0 4.9 28500.0 4.7 0.2 7600.0 4.8 359 9.1 1.7 0.4 4.8 11.4 48.9
HT3 12.8 2.7 63.6 0.2 4900.0 7.2 25900.0 8.0 0.2 12300.0 7.3 45 9.3 2.6 0.6 6.6 6.2 45.6
HT4 12.7 4.1 52.5 0.3 6800.0 4.6 20900.0 7.7 0.2 19800.0 7.3 307 9.1 2.2 0.5 4.3 6.2 32.5
HTS 11.2 3.0 51.5 0.2 5300.0 5.4 25200.0 6.0 0.2 12100.0 5.6 337 8.8 2.2 0.4 6.3 9.1 31.2
Q2 12.1 3.5 70.0 0.2 6510.0 2.6 27383.0 6.3 0.1 5267.7 53 529.0 2.6 2.1 0.4 6.1 12.3  69.0
QL7 17.3 5.1 60.6 0.4 6860.0 2.3 27963.8 10.0 0.2 7345.2 10.8 503.0 2.8 3.3 0.6 6.5 11.8 53.0
QLIO 10.6 4.0 72.2 0.2 6160.0 2.8 25806.4 5.4 0.2 5416.1 57 52.0 2.5 2.1 0.4 6.2 11.7 64.0
QU 12,6 3.4 57.5 0.3 6230.0 2.4 30453.2 6.9 0.1 6677.4 6.5 507.0 2.5 2.2 0.4 7.8 10.3  50.0
Jos 1.8 7.8 69.4 0.2 6930.0 2.7 26055.3 53 0.1 13429.0 5.7 520.0 2.0 2.1 0.4 5.5 1.1 69.0
Jgo  11.2 4.2 66.9 0.3 6860.0 3.0 32527.7 6.2 0.1 6380.6 6.0 529.0 2.9 2.0 0.4 7.7 8.6 74.0
DG2 9.7 3.9 51.2 0.3 6510.0 2.8 24893.6 5.2 0.1 10461.3 5.7 38.0 2.0 2.3 0.4 4.5 10.3  66.0
DG6 14.3 3.5 51.2 0.3 7070.0 l,é 33357.4 6.5 0.1 59355 6.6 472.0 2.8 2.1 0.4 9.7 10.9  49.0
TZ1 146 5.6 32.5 0.3 8610.0 3.4 291255 6.9 0.2 6751.6 7.5 399.0 3.5 2.8 0.6 6.7 8.2 29.0
TZ3 8.3 3.4 38.8 0.4 7280.0 2.5 28627.7 5.3 0.1 11648.4 55 368.0 2.5 2.3 0.4 3.8 15.2 24.0
79 109 3.9 36.9 0.2 5950.0 2.7 27300.0 5.6 0.1 10832.3 6.1 351.0 2.5 2.0 0.4 6.8 1.3 41.0
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