The scientific analysis of potteries
(Focus on the potteries excavated from
kiln sites at Jeonla Nam Buk-do)
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ABSTRACT

o N\

The scientific analysis and provenance study of potteries excavated
from kiln sites at Jeonla Nam Buk-do were carried out using XRD,
ICP-AES and NAA.

We can summarize the following consequence. First, as a result of
XRD analysis, it showed that soft potteries consist of quartz, feldspar
and clay minerals while hard potteries consist of high temperature
crystals such as mullite, tridymite, cristobalite. In case of firing
temperature which are determined by crystals using XRD, potteries
are composed of quartz, feldspar and clay minerals had very low firing
temperature. While potteries having only cristobalite ranged above
1200 . Second, as a result of correlation analysis using trace
element, the selected characteristic elements which was able to
distinguish from each kiln site was Ce, Lu, Cs, Sc, Eu. Third,
discriminant analytical results showed that kiln site of the Jeonla Nam-
do were classified into five groups and that of the Jeolna Buk-do into
three groups. This suggests that there are no correlations between
the raw materials used in each kiln sites.
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SPSS(Statistical Package for the

Social Science)

D X- (XRD)
X- (VXP18VA,
Japan) . X-
Target Cu , 30kV, 50mA, scanning speed 8
/min
2) (ICP-AES)
50 100 (H\3)
HP 5 200
(H\N®%3) 3 (HCIO:) 5
» 100g (AL,
K, Na, Ca, Mg, Ti, Fe, Mn) ')
(SPS 1500R, Japan) , 1.31KW,
18¢ /min, 0.5¢ /min, 1.0t /min, 12.4mm
, K, Na 0.7kw
3 A
90~ 110
(Maximun thermal neutron flux
of HANARO. 5x 1014n/ sec) »

Power 20MW(1.7% 10130/  sec) (SR 1
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HPGe Semiconductor Detector 8,000 (EGG

ORTEC, USA)
1 , Na(l5 ), K@@2 )
» , Peak
16 (Ta, Nd, Sm, Ce, Lu, Cr, Eu, Yb, HF, La, Ba, Cs, Sc, Rb, Co, Sr)
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Table 3
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Table 3-7. X-
Quartz | Tridymite | Cristobalite| Mullite ((N;E%S;\plasriaoﬂ) .
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Table 5. ) ,
Ta | Nd | Sn [ Ce | Lu | Cr | Eu | Yo | Hf | La | Ba | Cs | Sc | Rb | Co | Sr
16| 43 3.0|71]06| 73 |16|44)|99|112 | 51| 7.7| 12168 | 6.0| 150
0.1/54/09|07(01]9.7(02|06|12|2 |[103| 11| 11| 17 | 1.1| 51
90| 13 |31 |97 |11 | 13| 11|14 ]| 12|26 1915|9998 18| #4
13| 40 (276406 | 64 | 1.6|3.9 |83 |114| 56| 7.6 10| 169 | 4.9 167
024014080161 ]03[09[07[3 | 90]|112]07 25|16 51
17 ] 10 |5 | 13|15 (95| 16|23 (89|26 | 16| 16| 70| 15 | 3|31
15| 4 /39 |68]06| 92 |16|41 81| 9 | 58| 10| 14|18 | 11 | 126
027924 /)10|01] 12 0308|1432 | %5 |13]20 26|29 8
51861 |1 1713|1819 |17|R 8| 13| 14| 14| 26| B
15| 43 /6.8 | 66|06 | 9% | 16|43 69| 8 | 468 88| 15|14 | 8.1| 128
02]57(09/09]01]70]02|06|102 |104|15] 1.1 20 | 1.4] 13
14| 13|14 |14 |16 |74 24|13 |15 |5 2|17|75 13|18|10
15| 48 (70 (71|06 |101 |19 44 82| 77 |41 11 | 17| 187 | 8.9| 120
0272161001 | 15 041120 28 | 64]21| 20 29 | 2.1|8.2
5|15 |28 |14 283|155 1926|25|3F% 14| 19| 12| 16 | 24 | 6.8
15| 42 (51 (6.7|06| 8 | 1737|725 |47 11| 15|15 | 9.3]130
0197090901 ] 21 |04|05|0.7[94|106]|20| 29| 18| 16| 19
91| 23 |17 | 14|16 | 24| 2|15 |94|16 | 23| 18| 19|10 | 17| 15
13 27 |26 |41]04 | 78 | 13|22 (68| 2 |502]63| 15| % |94 %4
035006 |08|01] 13 ]02|05]09(88 | 142|117 1.7 11 | 14| 30
2 | 19|23 | 18|16 |16 |17 |24| 13|40 |28| 27| 12|12| 15| 3R
13| 24 |42 43|04 | 75 | 141868 13 | 34764 15| 9% | 11112
0473301101 | 11 (0304|0641 8 |15| 24| 2 | 26| 3R
27 | 31|72 | B | 18|15 23|24 (83|31 |B| 8| 1583|2429
16| 31 /89 |54/04|8 |16|18|6.0| 13 |40 78| 19|113| 13| N
025516 |09|01] 16 | 0305|1142 |109|18| 39| 2 |33 2
6|18 |18 |16 |18 |19 18|25 |18 |3 | 27|28 20|20 24|24
141 31 |83 (5604 |5 |16|21|6.0| 24 |413]71| 13|143| 84| %4
025317120182 03(08|08|23 | 808|111 24| 16| B
¥ |72 |22 27|15 194|149 2012|8317 19|24
16| 39 |76 |6.7]05| 72 |18|34 86|61 | 443|84| 13|165| 7.0| 108
016309090195 03(07|14|16 10| 11] 1.1} 2 | 1.7] 19
84| 17 |12 | 14| 13|13 |15|21| 16|27 | 2| 14|89|12| 24|18
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Table 6
La, Rb, Sm, Yb Co, Cr,
Cs, Sc
Table 6
1, 2 0.9, 0.88, 1, 2 0.904, 0.788
, Wilks
( )1, 2 ,
Table 7
( )

1 = 5.26E-03Ba+5.977Ce-0.273Co-0.188Cr+1.791Cs-20.880Eu
+5.593HF+0.1121 a-4.117Lu+0.492Nd+0. 109Rb+2.940Sc
-1.156Sm+0.4485r+28.451Ta+2_721Yb-119.945

2 = 3.244E-03Ba+5.092Ce-8.95E-02C0-0.183Cr+2.739Cs-14.038Eu
+6.448HF-2_24E-02La-9. 758Lu+0.605Nd+0. 179Rb+2 .513Sc
-1.537Sm0.4425r+26.342Ta+4 . 262Yb-138.589

( )
1 = 0.135Ba+7.592Ce-5.451C0+0.292Cr+3.650Cs-53. 139%Eu

+13.355HF+0.167La+105. 2511 u+0.453Nd+0. 208Rb
+13.490Sc-5.3265m+0. 272Sr+40.098Ta+1.617Yb-292.762
2 = 0.131Ba+5.438Ce-5.265C0o+0.298Cr+4.208Cs-41.077Eu
+12_265Hf+0.203La+84.068Lu+0.388Nd+0. 236Rb+11.527Sc
-4.7965m+0.2465r+29.779Ta+0.717Yb-242.089
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Table 8

88.5%, 97.1%

Hit ratio

Fig. 3
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Table 6.
( )
Wilks
1 9.197 0.95 0.002 722.818 112 0.000
2 3.575 0.88 0.021 451,129 90 0.000
( )
Wilks
1 4.405 0.904 0.070 158.427 2 0.000
2 1.633 0.788 0.380 57.508 15 0.000
Table 7.
( )
A B c A B
1 3.154 3.051 2.360 3.200 -3.471 -3.652 0.04 3.154
2 0.582 1.5 1.8% 2.141 1.15 2.262 -2.953 -0.582
( )
1 -1.507 -1.985 2.376
2 1.646 -1.657 0.103
Table 8.
( )
®»
1 2 3 4 5 6 7 8
Al 10 o) | 1(10) 0 0 0 0 0 0
Bl 10 20) | 6(60) 2(20) 0 0 0 0 0
cl 1 0 0 10(100) 0 0 0 0 0
Al 19 0 0 0 187 | 1.3 0 0 0
B| 16 0 0 0 2(12.5) | 11(68.8) | 3(18.8) 0 0
16 0 0 0 0 16.3) | 14(87.5 | 1(6.3) 0
18 0 0 0 0 0 0 18(100) 0
3 168.2) | 1632 0 0 0 0 0 29(93.5)

* (Hit Ratio) = 83.5%




37

Cristobalite Mullite

(
1 2 3

2 20(%.2) 1(4.8) 0

19 1(5.3) 18(%4.7) 0

30 0 0 30(100)
* (Hit Ratio)=97.1%

, 3 ,
, 200
1. X- , Quartz  Feldspar,
Quartz  Feldspar

Mullite Feldspar Tridymite  Mullite
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Cristobalite Mullite
1200
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3.
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