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Abstract

The homogeneity test of tourmaline candidate reference materials was performed by X-ray

fluorescence spectrometry. The elements such as Si, Al, Mg, Fe, Ca and Na were selected for homogeneity testing. The samples

were measured in a random manner. The homogeneity was evaluated by F value of variance analysis and RSD of detection results.

The F value in analysis of variance was in the range of 0.80—1.93, which was less than the F critical value 1.96. The relative standard

diviation (RSD) of the results was less than 0.9%. The RSD of detection method and sample inhomogeneity (RSD) were less than

0.5%. It was indicated that the tourmaline candidate reference materials had good homogeneity. The minimum sampling amount

was given as 200 mg by calculation. This method avoids wet decomposition of the sample and has the advantages of environment-

friendly, it is simple, rapid and has high precision.
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Na K, RX25 S4 1/1 PC 55 60 47.486 30 100 310
Mg K, RX25 S4 1/1 PC 55 60 39.058 24 90 330
Al K, PET S4 1/1 PC 55 60 144.770 10 100 330
Si K, PET S4 1/10 PC 55 60 109.046 20 100 310
Ca K, LiF1 S4 1/1 PC 55 60 113.068 30 110 290
Fe K, LiF1 S4 1/10 SC 55 60 57.480 10 90 380
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st/ RSD,/ FRITIH] LESTH

Frih TH Kcps Kcps Keps Kcps % VEE J2E Sy FIT5HH

Na 6.25 6.34 6.15 0.042 0.67 0.001 81 0.001 66 1.09

Mg 62.37 62.82 61.70 0.277 0.44 0.0748 0.0783 0.96

DQS-1 Al 408.12 410.96 402.90 1.961 0.48 3.407 4.265 0.80
Si 49.45 49.86 48.81 0.244 0.49 0.060 0.059 1.00

Ca 153.20 153.71 152.47 0.251 0.16 0.067 0.059 1.15

Fe 206.75 207.15 206.07 0.241 0.12 0.077 0.040 1.93

Na 7.93 8.01 7.85 0.040 0.51 0.0019 0.0013 1.46

Mg 80.08 80.62 79.45 0.273 0.34 0.007 5 0.074 1.01

DOS-2 Al 521.30 525.33 518.73 1.363 0.26 2.378 1.315 1.81
Si 46.73 46.97 46.44 0.127 0.27 0.017 0.015 1.13

Ca 62.13 62.51 61.50 0.188 0.30 0.033 0.038 0.86

Fe 112.64 112.87 112.39 0.123 0.11 0.019 0.012 1.61

Na 6.19 6.30 6.09 0.045 0.72 0.002 6 0.0014 1.83

Mg 4.08 4.19 4.00 0.037 0.89 0.0016 0.0011 1.44

DQS.3 Al 485.85 494.05 479.62 2.749 0.57 8.789 6.368 1.38
Si 51.07 51.87 50.37 0.271 0.53 0.086 0.062 1.39

Ca 37.81 38.07 37.59 0.117 0.31 0.017 0.010 1.66

Fe 327.68 328.39 326.59 0.396 0.12 0.154 0.159 0.97
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R T Keps S/ Keps RSD/% FHIH / Keps .../ Keps RSD /% Sr/Keps
Na 5.80 0.014 0.25 5.78 0.034 0.59 0
Mg 16.25 0.129 0.79 16.22 0.053 0.33 0.118
Al 344.71 1.821 0.53 344.53 0.377 0.11 1.782
si 93.08 0279 030 92.98 0.171 0.18 0221
Ca 49.07 0.243 050 49.45 0.141 0.28 0.199
Fe 88.03 0.226 0.26 88.18 0.200 0.23 0.105

TR AR ot 4 1 ) ARG 36 ) SR BEA T I 5 , 75
BIRZEMTT 2 S (AR RER AN SR T 22 S5
HIRER 207 22 S AR IR 22 07 22 S,
Hor, S50 2.3 I AR IIRE S 1 ASRE R E 11Kk
THEA T WA J5 VAR 22 1 J5 2 8,7 FIRE i A1
SIRENTT 2 S A4 S=8p°+S, .7, S6'=8,"-S,?
TRAG I AR LT, R dh DQS-1 B Kot
FAtaas R4k 4,

HIZE 4 [, ZHOTR R A 2R/ T
Kl Ik R 22 , Mg JUR BURE A AN 2R ZERI R T
Rl 75 VLR 22 (B IEAAE R — K R BT 2 ) He
AP ER BRI HA R 21
2.6 IABAZTH T

Fi /N URE S 1R 49 0 P A 6 ) — 0 o 2
WA —BCEOLE , oI PR B A FREE B B AR
W SR FRe /N BURE B TR AR 7 X k50t



4 25T it

2016 4,26 25 45,55 1 14

R4 FUEER DQS-1 FHititE LR

% LAFER (n=11) S,/ Ss/ Sy/ RSD, / RSDg/ RSD;,/
M /Keps  Si,/Keps  RSD/% Kcps Kcps Kcps % % %
Na 6.28 0.030 0.48 0.030 0.028 0.042 0.48 0.46 0.67
Mg 62.76 0.054 0.09 0.129 0.245 0.277 0.21 0.39 0.44
Al 410.65 0.251 0.06 1.799 0.779 1.961 0.44 0.19 0.48
Si 49.70 0.057 0.11 0.228 0.087 0.244 0.46 0.18 0.49
Ca 153.50 0.176 0.11 0.266 0 0.251 0.17 0 0.16
Fe 207.07 0.165 0.08 0.195 0.142 0.241 0.09 0.07 0.12
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