. - . 2008.09.01(v20190301)
The Technical Association of Refractories, Japan

Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 101 (Fireclay Refractory)
Results of Analyses
Unit : mass%
Constituent Si0: ALOs Fe:0s TiO: MnO CaO MgO Na:0 K-0
Certified value 88.67 8.11 0.314 0.30: 0.11s 1.06: 0.21, 1.014 0.16s
Laboratories L. 88.7 8.09 0.30s 0.30: 0.11e 1.05s 0.21s 0.98: 0.170
Lo 88.7 8.12 0.32s 0.300 0.11e 1.00; 0.22: 1.01s 0.154
Ls 88.4s 8.02 0.30s 0.29 0.11 1.08 0.21s 0.98s 0.17s
L. 88.6; 8.08 0.31o 0.30s 0.11s 1.05s 0.21: 1.01s 0.150
Ls 88.7; 8.14 0.32 0.304 0.11o 1.13s 0.214 1.07 0.16:
L 88.54 8.19 0.32 0.32 0.11s 1.05s 0.20s 1.03s 0.17:
L: 88.7 8.09 0.30s 0.29: 0.11s 1.00s 0.230 1.01o 0.170
L 88.6 8.11 0.31 0.30s 0.10; 1.09 0.21s 0.99; 0.16s
Average (%) 88.67; 8.106 0.3144 0.302: 0.1150 1.062s 0.217s 1.014s 0.165:
Standard (Reproducibility) S, 0.13 0.048, 0.008s 0.009 0.004s 0.044; 0.006s 0.029: 0.009:
.. Reproducibility -
deviation [Withouﬂabmamriesj P 0.09 0.026; 0.014s 0.010s 0.003: 0.03% 0.0136 0.0060 0.0044
Uncertainty C (95%) 0.1 0.0s 0.00, 0.00: 0.004 0.03 0.00s 0.02s 0.00s

| (Note) * 1 S, is intermediate precision without a time condition.
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% 2 The half-width confidence interval C (95%) = t, , oos xS, /~/¢ (2= number of laboratories)

List of laboratories Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., The Industrial Technology Center of Okayama Prefecture,
Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

Analytical techniques JIS R 2212-1(Method for chemical analysis of refractory products — Part 1:Fireclay refractories)

Analytical values Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss
on ignition) component free values from the February 22, 2008 v20080222 version on.

Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the
outliers should be adopted or not.
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. - . 2008.09.01(v20190301)
The Technical Association of Refractories, Japan

Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 102 (Fireclay Refractory)
Results of Analyses
Unit : mass%
Constituent Si10: Al:Os Fe:0s TiO- MnO CaO MgO Na:O K0
Certified value 80.5s 13.8 3.98; 0.454 0.01s 0.04s 0.67: 0.30s 0.14s
Laboratories Li 80.58 13.73 3.992 0.446 0.014 0.064 0.708 0.288 0.148
L. 80.45 13.7s 3.98: 0.440 0.02: 0.05 0.64s 0.264 0.14.
Ls 80.3; 13.9s 3.98 0.456 0.01s 0.066 0.68: 0.324 0.164
L. 80.5s 13.85 3.98s 0.440 0.01s 0.050 0.69s 0.30, 0.14.
Ls 80.6s 13.65 3.93, 0.46, 0.01s 0.04s 0.68 0.31s 0.144
Ls 80.5s 13.9 3.964 0.46, 0.010 0.03s 0.64s 0.30s 0.144
L+ 80.54 13.8 3.99 0.430 0.01s 0.04; 0.65¢ 0.30: 0.144
Ls 80.7s 13.7s 4.00s 0.465 0.01s 0.02, 0.664 0.31s 0.13:
Average (%) 80.554 13.80s 3.982, 0.453s 0.0150 0.0490 0.673s 0.303s 0.1450
Standard (Reproducibility) S 0.08: 0.10s 0.023; 0.012, 0.003s 0.013: 0.022: 0.018s 0.008s
.. Reproducibility e
deviation | o0 rories| S1CO 0.14. 0.04s 0.036: 0.010: 0.001. 0.003s 0.015s 0.008s 0.0060
Uncertainty C (95%) 0.070 0.09% 0.02 0.01 0.00: 0.01 0.01e 0.01s 0.00;

(Note) % 1 S,is intermediate precision without a time condition. ~ * 2 The half-width confidence interval C (95%) = t, , ;o5 xS, /~/¢ (0= number of laboratories)

(1) List of laboratories Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., The Industrial Technology Center of Okayama Prefecture,
Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques JIS R 2212-1(Method for chemical analysis of refractory products — Part 1:Fireclay refractories)

(3) Analytical values Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss
on ignition) component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the
outliers should be adopted or not.
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The Technical Association of Refractories, Japan

Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

2008.09.01(v20190301)

JRRM 103 (Fireclay Refractory)
Results of Analyses
Unit : mass%
Constituent Si10: Al:Os Fe:0s TiO- MnO CaO MgO Na:O K0
Certified value 80.4, 18.0s 0.40, 0.370 0.00s 0.07: 0.01s 0.124 0.350
Laboratories Li 80.44 17.9: 0.40 0.36s 0.004 0.06s 0.01s 0.124 0.364
Ls 80.36 18.1; 0.40: 0.366 0.00s 0.08. 0.01s 0.11. 0.34s
Ls 80.4, 18.0s 0.420 0.34s 0.004 0.084 0.01s 0.15, 0.354
L. 80.56 18.0s 0.41s 0.374 0.004 0.076 0.01s 0.12: 0.33s
Ls 80.56 18.2 0.37: 0.38 0.00, 0.084 0.01s 0.11s 0.35s
L 80.0, 18.1s 0.42s 0.384 0.00s 0.064 0.01s 0.11s 0.35
L+ 80.36 18.0s 0.400 0.362 0.00s 0.064 0.01; 0.136 0.354
Ls 80.4, 18.0s 0.40: 0.37; 0.00s 0.056 0.014 0.12: 0.33s
Average (%) 80.41s 18.08s 0.407, 0.3700 0.004s 0.071s 0.016s 0.1244 0.349s
Standard (Reproducibility) S5 0.157 0.09s 0.014s 0.011s 0.002, 0.010s 0.001s 0.0126 0.0102
Reproducibilit -
deviation [W?fh’gm“;;;;a{oﬁes] vy 0.09: 0.07 0.009s 0.009 0.001, 0.008; 0.001s 0.009; 0.014,
Uncertainty C (95%) 0.1s 0.0s 0.01. 0.01c 0.00: 0.00s 0.00: 0.01 0.00s

(Note) 1 S,is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t, , ;o0 x S= /~/¢ (0 = number of laboratories)

(1) List of laboratories Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., The Industrial Technology Center of Okayama Prefecture,
Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques JIS R 2212-1(Method for chemical analysis of refractory products — Part 1:Fireclay refractories)

(3) Analytical values Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss
on ignition) component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the
outliers should be adopted or not.
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. - . 2008.09.01(v20190301)
The Technical Association of Refractories, Japan

Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 104 (Fireclay Refractory)
Results of Analyses
Unit : mass%
Constituent Si10: Al:Os Fe:0s TiO- MnO CaO MgO Na:O K0
Certified value 67.36 22.52 3.24s 2.94, 0.01, 0.25s 0.070 0.300 3.04.
Laboratories L. 67.74 22.4s 3.23; 2.95s 0.01s 0.27s 0.07s 0.29:. 3.13:
L. 67.40 22.4¢ 3.304 2.95, 0.01s 0.244 0.05¢ 0.354 3.02s
Ls 67.1s 22.54 3.20s 2.94, 0.01s 0.27s 0.07s 0.29s 2.965
L. 67.36 22.56 3.27s 2.99, 0.02: 0.256 0.06- 0.28s 3.21;
Ls 67.2s 22.64 3.24s 2.972 0.01s 0.269 0.07s 0.304 2.945
Le 67.24 22.57 3.235 2.91s 0.01. 0.26+ 0.06s 0.290 2.99s
L~ 67.1s 22.3¢ 3.20s 2.980 0.01s 0.25+ 0.074 0.28s 3.130
Ls 67.50 22.5s 3.24, 2.839 0.01s 0.234 0.066 0.29, 2.97,
Average (%) 67.350 22.520 3.244, 2.944, 0.016s 0.258s 0.070s 0.300s 3.048:
Standard (Reproducibility) —S; 0.18 0.07: 0.031s 0.0486 0.002s 0.0162 0.0064 0.022: 0.099:
.. Reproducibility e
deviation without laboratories | =1 0.11s 0.062 0.024, 0.034, 0.001, 0.012s 0.006- 0.006s 0.034s
Uncertainty C (95%) 0.16 0.0s 0.026 0.04; 0.00: 0.014 0.00s 0.01e 0.08:

(Note) s 1 S)is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t, , ;s xS; /~/¢ (0= number of laboratories)

(1) List of laboratories Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., The Industrial Technology Center of Okayama Prefecture,
Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques JIS R 2212-1(Method for chemical analysis of refractory products — Part 1:Fireclay refractories)

(3) Analytical values Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss
on ignition) component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the
outliers should be adopted or not.
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2008.09.01(v20190301)

The Technical Association of Refractories, Japan

Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 105a (Fireclay Refractory)
Results of Analyses
Unit : mass%
Constituent Si10: Al:Os Fe:0s TiO- MnO CaO MgO Na:O K0
Certified value 69.3s 25.44 0.76s 2.254 0.11s 0.40s 0.22s 0.65s 0.81s
Laboratories L 69.36 25.34 0.75s 2.29; 0.12s 0.41, 0.22s5 0.64.4 0.840
L. 69.70 25.4s 0.79 2.220 0.12 - - 0.69s 0.77s
Ls 69.24 25.26 0.764 2.33s6 0.12: 0.42s 0.226 0.64s 0.830
L. 69.2: 25.30 0.75s 2.263 0.11s 0.40s 0.22s 0.654 0.81s
Ls 69.3: 25.51 0.756 2.23s - 0.40s 0.22s 0.67: 0.834
Ls 69.3s 25.5¢ 0.76s 2.224 0.11s 0.40: 0.22s 0.64: 0.87s
L~ 69.26 25.32 0.74. 2.281 0.11s 0.40; 0.21s 0.604 0.76s
Ls 69.2: 25.54 0.80s 2.281 0.12s 0.39s 0.224 0.65s 0.856
Lo 69.32 25.30 0.766 2.155 0.11. - - 0.660 0.770
Average (x) 69.334 25.41; 0.767, 2.2537 0.119 0.408. 0.2231 0.652s 0.818;
Standard (Reproducibility) S, 0.154 0.116 0.020, 0.052s 0.004; 0.010: 0.003. 0.0250 0.039¢
o Reproducibilit N
deviation [W?fhfutﬂl;r'afoﬁes] S1ery 0.120 0.03. 0.016 0.016 0.002; 0.006: 0.004s 0.0130 0.007s
Uncertainty C (95%) 0.1 0.0s 0.016 0.040 0.004 0.00s 0.004 0.01s 0.030

(Note) * 1 S, is intermediate precision without a time condition.

(1) List of laboratories

* 2 The half-width confidence interval C (95%) = t,_, , o X S- /¢ (0 =number of laboratories)

Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., The Industrial Technology Center of Okayama Prefecture,

@
(3

@
(5

Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

Analytical techniques JIS R 2212-1(Method for chemical analysis of refractory products — Part 1:Fireclay refractories)

Analytical values Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss
on ignition) component free values from the February 22, 2008 v20080222 version on.

Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the
outliers should be adopted or not.
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The Technical Association of Refractories, Japan

Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

2008.09.01(v20190301)

JRRM 106 (Fireclay Refractory)
Results of Analyses
Unit : mass%
Constituent Si10: Al:Os Fe:0s TiO- MnO CaO MgO Na:O K0
Certified value 63.7, 29.9 1.92 0.68 0.024 0.140 0.98 0.600 1.81
Laboratories L, 63.6: 29.9 1.92: 0.67+ 0.02: 0.154 1.00s 0.58; 1.904
L. 63.83 29.9 1.97s 0.67s 0.030 0.160 0.94. 0.56s 1.80s
L 63.61 29.7, 1.88 0.64s 0.024 0.17, 0.965 0.58 1.76,
L, 63.75 29.7; 1.914 0.68 0.024 0.13 1.01s 0.59, 1.80s
L 63.56 30.00 1.92: 0.685 0.02: 0.13, 1.000 0.625 1.87;
Lo 63.85 30.1, 1.96s 0.695 0.01s 0.140 0.90s 0.615 1.85
L 63.85 29.9 1.89 0.68s 0.030 0.140 0.964 0.624 1.82,
Ls 63.70 30.1s 1.91s 0.69; 0.02: 0.124 1.04s 0.60s 1.72,
Average ) 63.72 29.960 1.925, 0.6804 0.023s 0.1455 0.982 0.600: 1.819
Standard (Reproducibility) S 0.12 0.144 0.031: 0.0154 0.004s 0.017: 0.045; 0.020s 0.058;
.. (Reproducibilit .
deviation [W?fhfutﬂl;r'afoﬁes] Svem 0.11, 0.08s 0.012 0.011s 0.002: 0.020. 0.025: 0.016, 0.021
Uncertainty C (95%) 0.1, 0.1z 0.025 0.01s 0.00 0.014 0.03s 0.01, 0.040

(Note) * 1

(1) List of laboratories

S| (r)is intermediate precision without a time condition.

* 2 The half-width confidence interval C (95%) = t, , , . x S- /~/¢ (0 =number of laboratories)

Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., The Industrial Technology Center of Okayama Prefecture,

@
(3

@
(5

Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

Analytical techniques JIS R 2212-1(Method for chemical analysis of refractory products — Part 1:Fireclay refractories)

Analytical values Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss
on ignition) component free values from the February 22, 2008 v20080222 version on.

Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the
outliers should be adopted or not.
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. - . 2008.09.01(v20190301)
The Technical Association of Refractories, Japan

Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 107 (Fireclay Refractory)
Results of Analyses
Unit : mass%
Constituent Si10: Al:Os Fe:0s TiO- MnO CaO MgO Na:O K0
Certified Value 55.44 37.14 2.206 1.156 0.01, 0.714 0.49s 0.21s 2.577
Laboratories L. 55.40 37.0s 2.216 1.164 0.01, 0.720 0.510 0.230 2.69;
L2 55.54 37.0: 2.25; 1.154 0.02 0.69s 0.48; 0.18, 2.545
Ls 55.2; 37.1s 2.174 1.164 0.020 0.71s 0.48;: 0.23s 2.445
L 55.4¢ 37.1: 2.17 1.184 0.026 0.69 0.49 0.20s 2.704
Ls 55.36 37.1: 2.25s 1.172 0.01, 0.70s 0.50s 0.21s 2.78s
Ls 55.45 37.34 2.224 1.166 0.01s 0.71s 0.460 0.216 2.60s
L+ 55.51 37.20 2.14 1.12; 0.020 0.68s 0.50, 0.230 2.339
Ls 55.2, 36.9 2.204 1.126 0.01s 0.756 0.50, 0.21s 2.49;
Average (%) 55.406 37.13s 2.2055 1.1564 0.019 0.7110 0.492s 0.217s 2.5769
Standard (Reproducibility) S5 0.144 0.11: 0.0384 0.020s 0.003s 0.0214 0.017s 0.0154 0.149s
.. Reproducibility -
deviation [Withou“aboratories] Si M) 0.11s 0.064 0.034, 0.0162 0.001s 0.013: 0.009. 0.011, 0.012:
Uncertainty C (95%) 0.1 0.0 0.03: 0.01, 0.00: 0.01s 0.01s 0.01s 0.12s

(Note) * 1 S(is intermediate precision without a time condition.

oy

List of laboratories

% 2 The half-width confidence interval C (95%) = t, , oo X S, /~/€

(0 = number of laboratories)

Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., The Industrial Technology Center of Okayama Prefecture,

Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques JIS R 2212-1(Method for chemical analysis of refractory products — Part 1:Fireclay refractories)

(3) Analytical values Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss
on ignition) component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the
outliers should be adopted or not.

(5) Date of preparation August, 1985
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. - . 2008.09.01(v20190301)
The Technical Association of Refractories, Japan

Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 108 (Fireclay Refractory)
Results of Analyses
Unit : mass%
Constituent Si10: Al:Os Fe:0s TiO- MnO CaO MgO Na:O K0
Certified value 55.35 40.14 1.540 1.055 0.02 0.27, 0.27 0.20 0.81o
Laboratories L1 55.31 39.96 1.556 1.07s 0.020 0.28: 0.27s 0.214 0.80-
L 55.4s 40.0; 1.57s 1.02; 0.02, 0.27s 0.264 0.20: 0.80s
Ls 55.31 40.2 1.53: 1.00; 0.02, 0.29 0.27 0.214 0.82
L. 55.35 39.9, 1.53s 1.07 0.02 0.260 0.26s 0.20s 0.80s
Ls 55.2 40.0s 1.55, 1.07, 0.02 0.28: 0.27, 0.214 0.81s
Ls 55.50 40.40 1.59; 1.06s 0.01s 0.26s 0.260 0.19 0.83s
Ls 55.25 40.15 1.50s 1.08, 0.02 0.265 0.265 0.21, 0.79
Ls 55.57 40.2 1.53 1.036 0.02 0.27, 0.27 0.20. 0.79
Average (%) 55.384 40.13s 1.549 1.054s 0.020s 0.276s 0.2704 0.207s 0.810s
Standard (Reproducibility) S 0.10s 0.16s 0.0265 0.031s 0.002s 0.011s 0.0064 0.006s 0.014s
L Reproducibilit -
deviation (Wffh';’u:;;;r'atyoﬁesj Si ey 0.17: 0.064 0.0225 0.026 0.001, 0.004s 0.0055 0.007 0.007
Uncertainty C (95%) 0.0s 0.1« 0.02, 0.026 0.00, 0.01o 0.00s 0.00s 0.01:

(Note) * 1 Sis intermediate precision without a time condition. ~ * 2 The half-width confidence interval C (95%) = t, , 405 X S= /~/¢ (0= number of laboratories)

(1) List of laboratories Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., The Industrial Technology Center of Okayama Prefecture,
Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques JIS R 2212-1(Method for chemical analysis of refractory products — Part 1:Fireclay refractories)

(3) Analytical values Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss
on ignition) component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the
outliers should be adopted or not.
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Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 109 (Fireclay Refractory)
Results of Analyses
Unit : mass%
Constituent Si10: Al:Os Fe:0s TiO- MnO CaO MgO Na:O K0
Certified value 54.30 41.30 0.89; 1.964 0.01. 0.14 0.126 0.30+ 0.79.
Laboratories L. 54.30 41.1. 0.95: 1.98; 0.01: 0.14. 0.13: 0.30s 0.78+
L2 54.2 41.1, 0.880 1.983 0.01; 0.163 0.124 0.28: 0.80:
Ls 54.2 41.2, 0.909 1.94, 0.01; 0.174 0.130 0.315 0.79:
L 54.3s 41.0s 0.865 1.99s 0.01. 0.125 0.12: 0.304 0.775
Ls 54.2,4 41.35 0.87; 2.02 0.01; 0.156 0.13: 0.309 0.799
Ls 54.5 41.45 0.925 1.925 0.00s 0.14, 0.11s 0.296 0.81~
L+ 54.15 41.3: 0.865 1.93+ 0.01. 0.14- 0.125 0.32s 0.785
Ls 54.2 41.6: 0.875 1.91s 0.01. 0.114 0.12: 0.31 0.79:
Average (X) 54.305 41.296 0.893. 1.964, 0.0115 0.1455 0.1255 0.3074 0.794:
Standard (Reproducibility) S 0.114 0.170 0.0325 0.040s 0.0025 0.019, 0.005: 0.014 0.011s
- Reproducibility -
deviation [withoutlaboratoriesj S 0.150 0.080 0.006: 0.034. 0.001+ 0.0055 0.003: 0.006: 0.008:
Uncertainty C (95%) 0.10 0.1« 0.02+ 0.034 0.00: 0.01s 0.004 0.01: 0.01,

(Note) * 1

@

List of laboratories

S)m)is intermediate precision without a time condition.

* 2 The half-width confidence interval C (95%) = t,_, o % S- /¢ (0=number of laboratories)

Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., The Industrial Technology Center of Okayama Prefecture,

Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques JIS R 2212-1(Method for chemical analysis of refractory products — Part 1:Fireclay refractories)

(3) Analytical values Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss
on ignition) component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the
outliers should be adopted or not.
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Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 110 (Fireclay Refractory)
Results of Analyses
Unit : mass%
Constituent Si10: Al:Os Fe:0s TiO- MnO CaO MgO Na:O K0
Certified value 49.5, 46.75 0.84 1.665 0.014 0.10: 0.165 0.085 0.34:
Laboratories L 49.6. 46.65 0.87: 1.69: 0.01s 0.100 0.17s 0.100 0.360
Lo 49.45 46.8. 0.79; 1.725 0.01s 0.120 0.16: 0.07: 0.31:
Ls 49.75 46.65 0.855 1.59. 0.01s 0.13. 0.170 0.11s 0.37s
L. 49.6, 46.5, 0.84; 1.700 0.01s 0.09; 0.164 0.08s 0.33:
Ls 49.5; 47.14 0.84 1.69s 0.01: 0.11s 0.17s 0.075 0.34
L 49.7, 46.7s 0.87s 1.65: 0.01, 0.10. 0.154 0.065 0.34.
L: 49.1s 46.56 0.84; 1.685 0.014 0.10. 0.16: 0.08: 0.33:
L 49.7, 46.6. 0.870 1.59s 0.01: 0.095 0.16: 0.08, 0.33.
Average (%) 49.59, 46.725 0.8485 1.667: 0.014 0.107: 0.166 0.0845 0.341
Standard (Reproducibility) Sy 0.19. 0.19: 0.026 0.0485 0.002 0.014, 0.007: 0.016 0.020
.. Reproducibility %
deviation | o ories] St 0.19. 0.08¢ 0.011- 0.020: 0.000, 0.004. 0.005: 0.009, 0.015,
Uncertainty C (95%) 0.1s 0.1s 0.02: 0.04: 0.00: 0.01: 0.005 0.014 0.01-

(Note) % 1 S,qr)is intermediate precision without a time condition. ~ * 2 The half-width confidence interval C (95%) = t,_, o os xS_/~/¢ (0 =number of laboratories)

(1) List of laboratories Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., The Industrial Technology Center of Okayama Prefecture,
Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques JIS R 2212-1(Method for chemical analysis of refractory products — Part 1:Fireclay refractories)

(3) Analytical values Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss
on ignition) component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the
outliers should be adopted or not.
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