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Table 2 'The results of neutron activation analysis on 29 elements Mg/ o)
La Sm W U Na As Mo Ce Nd Eu Th Yb Tu Hf Ta
YL 383 5.91 218 5.94 9390 14.2 4.2 8. 4 23.3 1. 14 0.902 2.3 0.406 5.46 0. 893
YZG 352 4.25 225 7.37 420 2.63 2.63 5.1 7.45 0.%8 1.11 8.82 1.32 28.9 1. 65
YG 259 16. 1 7.0%6 6.99 1180 4.2 4.2 384 112 2.68 2.07 8.11 1.22 7.49 1.45
YOG 37 39.4 893 5. 84 630 3.9743 3.747 294 202 6. 64 4.51 13.4 204 19.1 1. 89
Y24G 386 5.16 3.28 2.68 4830 6. 86 2.01 76. 5 20. 8 1.48 1.23 2.84 038 6.74 1.27
Y25G 38 5.57 3.57 3.34 5530 14.2 2.2 5.2 16.5 1.45 1.39 2.6 0383 7.15 1.4
Y26G 201 2.93 2.77 1.63 5180 10. 4 1.7 63.2 15.2 1.1 0.H1 2.83 0419 6.7 1.1
Y2/1G  37.9 4.4 3.26 6.73 1590 2.2 2.11 2 6.3 0.977 0.983 3.72 0.48 10.5 3.3
Y3IG 37.5 4.91 35 3.37 4830 2.19 2.09 4.3 16. 1 1.32 1.25 2.55 0452 7.6 1.48
Y36G 337 4.97 3.79 2. 64 6150 2. 11 2.13 ®.9 17.9 1.45 1.02 2.43 039 6.53 1.13
Y456 329 4.75 2.62 3.29 1980 2.07 1.97 73.6 21.5 0.438 1.07 3.26 0.531 5.18 1.53
YSIG 341 4.28 2.69 4.95 2620 6.53 2.05 2.2 5.36 1.04 1.04 3.3 0575 4.63 2.4
Y36 32 3.94 264  3.34 500 2.64 2 6.3 538 0.706 0.83 291 042 446 2.2
Y54G  30.4 3.75 258 3.41 2220 2. 24 1.95 0. 5.15 0.84 0.723 2.6 0391 4.35 2. 24
YS5SG 343 3.88 271 3.62 3190 2.57 1.92 67.8 5.11 0.795 0.89 2.72 0462 4.75 2. 11
Y6IG 488  6.08 425 6.16 490 1.9 2.4 101 19.2 1.7 1.3 339 05% 812 1.4
Y63G  49.7 6.5 4. 48 3.36 3120 2.8 2.41 103 17.5 2.8 1.26 3.3 059 7.%4 1.3
YOG 341 3.99 271 3.76 3170 2.31 1.96 ®. 8 5.13 0.763 0.83 2.88 0.441 4.58 2.53
Y6/1G 31.7 3.69 273 2. 86 2090 2.9 1.97 65 5.14 1 0.88 2.73 0.3% 4 2.3
Y75BG 345 3.7 543 415 5350 126 582 6.8 8.8 0.782 0.781 2.9 Q51 83 18
Y76BG 44.4 5.63 4.87 4. 96 3270 21.3 4.57 80.9 21.1 1.72 0.984 3.06 0566 8.2 1.8




( 2)
Th Se Se Cr Fe Ni Co Zn Rb Sr Zr Sh Cs Ba
YL 10.9 1.2 10. 8 60. 8 29500  54.2 11. 8 5.05 88.3 80. 4 120 1. 65 6.5 537
YZG  26.4 17.5 21.6 39.7 33600 70.9 1. 08 6. 28 74.3 106 1060 1. 61 8. 63 9.1
YG 27.1 1.73 2.6 51.5 7580 69.7 5 6.4 81.1 478 156 0. 171 1. 1 155
YOG 43.6 10.7 20 304 11900 66.6 211 6.96 70.3 101 1050 0. 165 5.8 8.6
Y24G  13.7 1. 19 15.2 74 36000 685 14. 1 5.77 92.6 282 136 1.38 6. 36 432
Y25G  13.7 1.27 15 77 38100 736 14.4 6. 11 112 283 491 1.64 7.62 570
Y26G  12.2 3.62 13 73.8 33200 91 13. 4 89. 4 100 116 181 2.4 6.9 568
Y2I1G  27.8 1.26 4.6 66.7 7930 61. 4 2.09 4.74 97.4 391 436 0. 7187 11.2 25
Y3IG 15.2 1.2 4.2 75.2 31000 683 10.5 5.62 99.5 390 566 0. 55 8.95 478
Y36G 12.4 1.4 13.9 80.2 36300 7L 5 14.3 5. 84 97 273 454 0. 125 5.65 479
Y45G  22.6 2. 41 4.25 15.9 10500 43.9 1.9 3.7 106 468 R. 6 0.0798 8.6 879
Y5IG  31.4 1. 14 4.3 13 12100  45.2 6 82 4.29 12 356 307 1. 18 7.8 600
YS3G  29.7 1. 14 4.19 13.7 11600 15.3 29 4.1 126 360 110 0. 81 15.9 579
YHAG  28.6 1.9 3.88 11.1 13000 44 4. 45 4.16 140 233 101 0.768 9.3 585
YSSG 27.2 1. 08 5.21 18.7 13100 447 286 3.85 12 532 108 0. 519 15.2 525
Y6IG  15.8 2.13 16. 6 46 29900 73.6 12 6. 05 100 44 493 1.91 11 436
Y63G  16.9 2.9 16. 8 36.2 31000 742 15.6 6.13 128 28 154 1. 81 10.4 508
YOG 32.3 1. 08 3.9 6. 63 9480 40.9 1. 62 3.75 147 272 340 0. 517 10. 1 573
Y6/G  29.4 1.9 3.52 10.2 8210 40. 5 242 3.77 130 341 249 0. 752 8. 93 505
Y75BG 14.3 2. 18 10 54.2 22700  75.8 3.34 13.1 53.6 121 436 451 7.38 170
Y76BG 15 1.8 11. 8 51.9 17800  69.4 319 10 44.4 105 144 236 6. 32 168
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Fig. 1 The fuzzy cluster analysis for Yaozhou porcelain glazes and clay mineral samples
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Initial analysis of origin relations between glaze raw materials of past age Yaozhou Kilns

LI Guo - xia', GAO Zheng —yao', ZHAO Wei — juan', LI Rong —wu’, XIE Jian — zhong’,
GUO Min', FENG Song - lin®, ZHUO Zhen - xi*, FAN Dong - yu’,

ZHANG Ying®, CHAI Zhi —fang’

(1. Faadty of Physicdl Engineaing, Zhengzhou Uniwrsity, Zhenghou 450052, China;
2. Depantment of Physicss Bdjing Nomal Unwersitys Beijing 100875, China;

3. Institute of High Energy Physics, Chinese Aadany of Sciences, Beijing 100080, China;
4. Archawlogy Research Institute, Shanxi Province, Xi’ an 710000, China)

Abstract: Yaozhou kiln is one of the famous ancient kilns. In order to seek for the origin relations between glaze rav ma-

terials of Yaozhou kilns of past ages, the content of 29 elements in ancient Yaozhou porcelain glaze samples are measured

by neutron activation analysis(NAA ), the NAA data are statistically treated by fuzzy cluster method . The results indicate

that, the sources, of raw materials of the black clazes in. Tang, Dynasly are very concentrated, and the mineral compositinos
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are simple.The sources of raw materials of green glazes and the white glazes are scattered. The green glazes in Wu dynasty
for a onnecting link between the preceding and following.The batch formula of the green glazes in Song Dynasty is sta-
ble. The sources of raw materials of lunar whits glazes in Jin Dynasty are similar with the green glazes in Song dynasty.
The sources of raw material of the Tang three color are scattered, and obviously mot the same as other samples.

Key words: Ancient Yaozhou kiln; Raw material of glaze; Trace element; Origin relation
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