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Fig.1 The setup of EDXRF analysis.
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Table 1 Averaged net count (in n-s’l) and standard deviation of the characteristic peaks in the 12 reference materials (RMs).

RMs Na Mg Al Si K Ca Ti Mn Fe

DH 0.48+0.35 0.64+0.34 83.66+1.47 473.63+£6.72 131.09+1.80 3.64+0.32  3.54+040 4.26+0.48 21.03+0.85
DY2 0.21£0.19 2.36+0.33 110.57£1.63 367.56+5.08 46.91+0.86 68.53+1.22 31.48+0.72 0.58+0.26  181.21+3.01
DY3 0.32+£0.26 1.99+0.26 122.96+2.44 346.91+6.13 32.88+0.46 49.28+0.96 34.09+0.69 0.67+0.33  148.39+2.23
JDZ3 0.85+£0.25 0.69+0.32 80.13+1.91 456.25£10.29 74.57+1.65 12.71£0.45 2.43+£0.38 15.21+0.46 205.22+4.35
IDZ4 1.32+0.27 0.51£0.22 74.27+2.03 472.89+13.40 78.60+2.05 3.30+0.28  1.73+0.43  8.70+0.44  157.48+4.42
JIDZ6 0.53+0.26 0.81+0.31 65.90+1.40 521.8749.05 72.23+1.34 13.22+0.46 2.13+0.43  19.51+0.72 141.07+3.31
GYl 0.33£0.20 1.16+£0.25 101.74+1.30 378.17+4.26 52.83+0.60 9.81+0.43  36.13+£0.90 2.78+0.39  941.8249.14
RY1 0.30+0.20 1.13£0.25 115.46+1.46 376.33+4.09 34.88+0.53 15.73+0.40 52.09£1.09 2.99+0.32  378.58+4.16
LQ4 0.24+0.21 0.68+0.26 75.08+1.17 491.04+9.22 112.62+1.82 5.57+0.34  4.73+0.75  11.58+0.45 268.94+5.76
YJ1  030+£0.18 1.15+0.18 107.79+2.08 379.91+£7.48 40.18+0.92 39.48+0.82 70.14£1.66 0.60+0.29  529.93+9.41
YY2 0.30+0.14 1.15+0.23 61.27+£1.13 477.08+5.53 58.51+0.69 5.27+0.28  52.90+1.41 4.93+0.55  957.86+17.57
Y2  0.1840.16 1.39+0.18 80.61£1.68 399.27+5.27 71.72+0.68 4.57+0.31  66.58+2.97 12.35+1.26 1498.00+31.19
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Table 2 The significance level of F test in every element of the twelve reference materials.

¥ Samples Al Si K Ca Ti Mn Fe

DH 0.22 0.25 0.58 0.41 0.32 0.24 0.24

DY2 0.38 0.31 0.01 0.14 0.03 0.52 0.46

DY3 0.02 0.06 0.95 0.83 0.18 0.39 0.45

JDZ3 0.72 0.71 0.20 0.37 0.45 0.38 0.28

JDZ4 0.04 0.00 0.01 0.99 0.23 0.35 0.01

JDZ6 0.68 0.49 0.33 0.16 0.34 0.24 0.42

GY1 0.20 0.09 0.93 0.17 0.47 0.91 0.03

RY1 0.18 0.00 0.99 0.00 0.57 0.03 0.18

LQ4 0.22 0.17 0.14 0.62 0.33 0.61 0.71

YJ1 0.56 0.74 0.68 0.35 0.97 0.11 0.79

YY2 0.00 0.05 0.06 0.94 0.65 0.43 0.00

JY2 0.61 0.59 0.12 0.51 0.38 0.66 0.32
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Table 3 Relative standard deviations (%) of the elemental net counts in the twelve reference materials.

Ff i Samples Al Si K Ca Ti Mn Fe

DH 1.76 1.42 1.38 8.82 11.24 11.19 4.02
DY2 1.47 1.38 1.84 1.78 2.28 45.05 1.66
DY3 1.98 1.77 1.39 1.96 2.03 48.64 1.51
JDZ3 2.39 2.26 2.22 3.58 15.63 3.02 2.12
JDZ4 2.73 2.83 2.61 8.36 24.72 5.11 2.80
JDZ6 2.12 1.73 1.85 3.51 20.04 3.71 2.34
GY1 1.27 1.13 1.13 4.41 2.48 14.00 0.97
RY1 1.26 1.09 1.51 2.54 2.10 10.81 1.10
LQ4 1.56 1.88 1.61 6.12 15.94 3.92 2.14
YI1 1.93 1.97 2.29 2.07 2.37 48.83 1.78
YY2 1.84 1.16 1.19 5.25 2.67 11.20 1.83
JY2 2.09 1.32 0.94 6.76 4.45 10.17 2.08
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Homogeneity test of the ceramic reference materials for non-destructive quantitative

analysis by pu-XRF

LILi'"” FONG Songlin' ZHU Jihao' FENG Xianggian' XIE Guoxi' YAN Lingtong'

1 (Key Laboratory of Nuclear Analysis Techniques, Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

2 (Graduated School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract In order to study elemental composition of ancient porcelain samples, we developed a set of ceramic
reference materials for non-destructive quantitative analysis. In this paper, homogeneity of Al, Si, K, Ca, Ti, Mn and
Fe contents in the ceramic reference materials is investigated by EDXRF. The F test and the relative standard
deviation are used to treat the normalized net counts by SPSS. The results show that apart from the DY2 and JDZ4
reference materials, to which further investigation would be needed, homogeneity of the DH, DY3, JDZ3, JDZ6, GY1,
RY1, LQ4, YJ1, YY2 and JY2 meets the requirements of ceramic reference materials for non-destructive quantitative
analysis.

Key words Ceramic reference materials, Homogeneity test, EDXRF
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