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Abstract: For finding out the source of raw materials and classification relationship of
different glaze colors Junguan porcelain bodies, 50 body samples of Junguan porcelain
with eight different glaze colors were selected, and nine chemical compositions in the
body samples were determined by proton induced X-ray emission(PIXE). The data were
analyzed by fuzzy cluster analysis method. The result indicates that all Junguan porce-

lain bodies are divided into 3 categories, and they might be made from different group of
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raw materials. The sources of the raw material and the compositions of Junguan porce-
lain bodies of different category are similar but not the same. It can be concluded that
the kiln workers of that time used the same group of raw material to fire the various
glaze colored porcelains.

Key words: Junguan porcelain bodies with various glaze colors; raw material source;

proton induced X-ray emission; fuzzy cluster analysis
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Table 1 Cases and major chemical composition of bodies of Junguan porcelain
w/ %

Al, O SiO; K;O CaO TiO, MnO  Fe; O3

183b 26.5 65.3 2.46 0.518 0.971  0.023 2.55
J84b 27.5 64.3 2.55 0.537 0.919  0.000 2.51
J85b 26.6 65.2 2.29 0.654 0.924 0.022 2.67
J86b 25.4 66. 4 2.37 0.650 0.984 0.023 2.61
J87b 27.0 63.9 2.71 0.615 0.987 0.022 2. 46
J88b 26.2 65.4 2.51 0.660 0.895 0.022 2.88
J189b 25.9 66. 2 2.24 0.658 0.965 0.023 2.61
J90b 27.7 64.6 2.38 0.528 0.974 0.022 2.38
J91b 27.1 64.8 2.43 0.501 0.883 0.022 2. 64
J92b 26.8 64.7 2.60 0.632 0.957 0.022 2.73
J93b 26.4 64.7 2.65 0.636 0.856 0.019 3.06
J94b 25.9 65.0 2.61 0.611 0.990 0.045 3.07
J95b 26.9 64.7 2.54 0.577 0.899  0.041 2.65
J96b 26.5 64.4 2.67 0.616 0.960 0.044 3.10
J97b 26.0 65.4 2.58 0.586 0.873 0.023 2.99
J98b 25.7 66. 1 2.49 0.644 0.915 0.023 2.61
J99b 25.6 0.0 2.19 0.520 1.020 0.024 2.82
J100b 26.0 66. 0 2.37 0.608 0.986 0.022 2.72
J101b 27.2 64.8 2.63 0.612 0.934 0.023 2.83
J102b 26.8 65.1 2.45 0.543 0.972  0.023 2.73
J103b 27.1 64.9 2.55 0.549 0.939  0.000 2.63
J104b 26.0 66.2 2.32 0.594 0.944  0.023 2.63
J105b 25.8 65.7 2.48 0.601 1.020 0.023 3.07
J106b 26.2 66. 2 2.38 0.549  0.995 0.022 2.39
J107b 27.9 64.0 2.69 0.453 0.956 0.016 2.33
J108b 25.9 65.5 2.72 0.571 1.040 0.021 2.43
J109b 26.5 65.2 2.36 0.663 0.982 0.021 2.67
J110b 25.6 66.0 2.32 0.689 0.971 0.021 2.81
J111b 27.8 64.1 2.48 0.58 0.978 0.020 2.53
J112b 26.3 66.0 2.30 0.552 0.933 0.021 2.73
J113b 27.2 65.1 2.53 0.482 0.949 0.019 2.21
J114b 27.3 65.0 2.38 0.493 1.060 0.023 2.24
J115b 25.6 66. 6 2.51 0.539 1.050 0.023 2.40
J116b 27.0 65. 4 2.48 0.496  0.977  0.023 2.18
J117b 26.2 65.9 2.57 0.514 0.904 0.023 2.25
J118b 26.8 65. 6 2. 40 0.539  0.993  0.000 2.13
J119b 25.8 66.0 2.22 0.594 0.945 0.023 2.52
J120b 26.6 65.4 2.37 0.585 0.987 0.022 2.56
J121b 25.9 66. 3 2.30 0.635 0.969 0.023 2.49
J122b 27.0 65.2 2.49 0.466  0.965 0.000 2.26
J123b 25.8 66. 3 2.20 0.883 1.020 0.023 2.58
J124b 25.8 65.5 2.66 0.610 0.934 0.040 2.85
J125b 25.7 66. 4 2.29 0.465 1.060 0.000 2.45
J126b 24.9 66.7 2.52 0.694 0.934 0.021 2.58
J127b 25.8 66. 4 2.39 0.587 1.010 0.022 2.54
J128b 27.6 64.6 2.37 0.563 0.956 0.020 2.39
J129b 27.4 64.1 2.72 0.608 0.921  0.000 2.94
J130b 26.9 65.7 2.42 0.543 0.990 0.015 2.33
J131b 27.0 65.3 2.28 0.470  0.993  0.000 2.14
J132b 24.9 66. 4 3.19 0.805 0.884 0.020 2.40
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Fig. 1 Trend fuzzy cluster diagram of bodies of Junguan porcelain
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