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

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

JRRM 401 (Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value
C tit t Si10: AlO: Fe:0: CaO MgO
onstitten s e e 2 g Ti0:. | MnO | Na.O | KO | Cr:0s | P:Os B.0
Certified value 6.424 8.10s 3.89 0.20s 81.24 0.01, 0.01: 0.00s 0.00s 0.004 0.03s 0.01s
Laboratories L. 6.34: 8.03: 3.866 0.21s 81.56 0.01s 0.01, 0.00; 0.00; 0.00s 0.03: 0.00s
L 6.416 8.14s 3.881 0.220 81.10 - - 0.00s 0.00s - - -
Ls 6.44. 8.150 3.884 0.210 81.14 0.01s 0.01; 0.00s 0.00: 0.004 0.03s 0.01+
L. 6.374 8.17s 3.96: 0.20: 81.1; 0.01, 0.01o 0.00s 0.00s 0.00s 0.04. 0.02s
Ls 6.42s 8.13: 3.83s 0.206 81.52 - - - - - - -
Ls 6.53s 8.01s 3.95: 0.22, 81.26 0.01s 0.01; - - 0.00s - 0.03:
L+ 6.39 8.050 3.864 0.19 81.0s - - - - - - -
Ls 6.44, 8.16s 3.874 0.204 81.2 0.014 0.01; 0.004 0.00s - 0.03: 0.00s
Lo 6.44s 8.084 3.886 0.19e 81.1s - - 0.004 0.00: - 0.03: -
Average (X) 6.4244 8.1060 3.889s 0.208: 81.23; 0.0166 0.010s 0.005s 0.002, 0.0040 0.0350 0.0160
Standard (Reproducibility) S 0.0654 0.0614 0.048. 0.009s 0.200 - - - - - - -
.. Reproducibility -
deviation (without Iaboratoriesj T 0.030s 0.032+ 0.0154 0.002s 0.09: - - - - - - -
Uncertainty C (95%) ’ 0.050 0.04, 0.03s 0.00, 0.1s - - - - - - -
(Note) * 1 S;(is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t, 100 XS,/ J¢ (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,
Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques :  JIS R 2212-4(Method for chemical analysis of refractory products — Part 4:Magnesite and/or dolomite 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 : February, 1989

Prepared, and Values given and certified by The Technical Association of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0705 Fax : 81-3-3572-0175

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Chuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822
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The Technical Association of Refractories, Japan

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

JRRM 402 (Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value
Constit t S10: AL:O: Fe:0: CaO MgO
onstiraen T s e 2 & TiO: | MnO | Na.O KO | CrO, | PO B.O:
Certified value 5.46: 1.99 5.050 3.5 83.7: 0.026 0.01, 0.01 0.00:« 0.00s 0.07; 0.12;
Laboratories L 5.361 1.99s 5.03s 3.60s 83.8; 0.026 0.01, 0.01. 0.00: 0.00s 0.07 0.124
L 5.44; 2.054 5.08s 3.511 83.69 - - 0.01. 0.00:« - - -
Ls 5.502 1.98: 5.054 3.66+ 83.66 0.02s 0.010 0.00s 0.00+ 0.00s 0.070 0.12s
La 5.414 1.98. 5.09 3.51s 83.82 0.026 0.010 0.01+ 0.004 0.00s 0.08s4 0.12,
Ls 5.463 2.053 4.940 3.51: 83.9 - - - - - - -
Ls 5.49. 1.99% 5.11s 3.657 83.8s 0.02 0.01; - - 0.00, - 0.125
Lo 5.535 1.95. 5.044 3.563 83.7s - - - - - - -
Ls 5.369 2.004 5.070 3.554 83.6s 0.024 0.01+ 0.01+ 0.002 - 0.07s 0.134
Lo 5.584 1.97. 5.00s 3.550 83.74 - - 0.00s 0.00+ - 0.07s -
Average (X) 5.4624 1.998, 5.0500 3.5704 83.771 0.0264 0.010s 0.0100 0.001: 0.0065 0.077: 0.1266
Standard (Reproducibility) —S; 0.074s 0.080: 0.0523 0.066: 0.09+ - - - - - -
L. Reproducibility *
deviation [Without IaboratoriesJ 1(T) 0.034s 0.017, 0.029s 0.0520 0.10 - - - - - - -
Uncertainty C (95%) 0.05s 0.062 0.04o 0.05: 0.0+ - - - - - - -
(Note) * 1 S;q)is intermediate precision without a time condition. %2 The half-width confidence interval C (95%) = t, ;. xs-/v// (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,
Yotai Refractories Co.,Litd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques :  JIS R 2212-4(Method for chemical analysis of refractory products — Part 4:Magnesite and/or dolomite 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 : February, 1989

Prepared, and Values given and certified by The Technical Association of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0705 Fax : 81-3-3572-0175

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Chuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822
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The Technical Association of Refractories, Japan

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

JRRM 403 (Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value
Constituent S10: AL:O: Fe:0: CaO MgO
onstiraen T s e 2 & TiO: | MnO | Na.O KO | CrO, | PO B.O:
Certified value 8.144 4.060 1.55s 0.61s 85.4s 0.00s 0.014 0.004 0.00; 0.01, 0.04. 0.03:
Laboratories L. 8.02s 4.030 1.54 0.624 85.7s 0.00s 0.014 0.00 0.000 0.00s 0.03s 0.030
L 8.124 4.08; 1.55:; 0.60s 85.46 - - 0.00¢ 0.00: - - -
Ls 8.16s 4.06. 1.536 0.61, 85.51 0.00s 0.014 0.004 0.000 0.00. 0.03s 0.03:
L. 8.13; 4.07s 1.57s 0.60s 85.2¢ 0.00: 0.014 0.004 0.00: 0.01o 0.04.4 0.030
Ls 8.08s 4.09 1.553 0.610 85.56 - - - - - - -
Ls 8.21s 4.05s 1.57s 0.61s 85.54 0.00s 0.014 - - 0.01, - 0.03:
L+ 8.16: 4.01, 1.552 0.634 85.55 - - - - - - -
Ls 8.09. 4.094 1.534 0.60s 85.36 0.00s 0.01s 0.004 0.00: - 0.04. 0.030
Lo 8.29; 4.02, 1.556 0.604 85.3s - - 0.00s 0.00:+ - 0.056 -
Average (x) 8.144. 4.0600 1.552; 0.614s 85.48s 0.0030 0.014. 0.003s 0.000s 0.009s 0.043s 0.030s
Standard (Reproducibility) —S; 0.0784 0.036s 0.0152 0.010+ 0.13s - - - - - - -
L. Reproducibility *
deviation [without Iaboratoriesj 1(T) 0.031s 0.020s 0.008s 0.008. 0.11s - - - - - - -
Uncertainty C (95%) 0.060 0.02s 0.01. 0.00s 0.10 - - - - - - -
(Note) * 1 S;)is intermediate precision without a time condition. * 2 The half-width confidence interval C (95%) = t, ;. xs./ J¢  (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,
Yotai Refractories Co.,Litd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques :  JIS R 2212-4(Method for chemical analysis of refractory products — Part 4:Magnesite and/or dolomite 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 : February, 1989

Prepared, and Values given and certified by The Technical Association of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0705 Fax : 81-3-3572-0175

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Chuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822
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The Technical Association of Refractories, Japan

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

JRRM 404 (Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value
Constituent Si0: Al:O: Fe:0: CaO MgO
onstiraen T s e 2 & TiO: | MnO | Na.O KO | CrO, | PO B.O:
Certified value 1.22; 6.014 2.90s 1.786 88.02 0.00, 0.030 0.00s 0.004 0.00s 0.05s 0.014
Laboratories L. 1.21 6.037 2.90s 1.80s 87.9 0.00s 0.030 0.01 0.00: 0.00s 0.05s 0.00s
L 1.24 5.986 2.90s 1.72s 87.9 - - 0.014 0.00: - - -
Ls 1.26s 5.95.4 2.89. 1.82s 87.89 0.00s 0.030 0.00s 0.000 0.00s 0.05s 0.010
La 1.22s 6.06+ 2.965 1.700 87.9s 0.00s 0.02s 0.009 0.004 0.00, 0.05s5 0.01s
Ls 1.14s 6.03s 2.916 1.780 88.10 - - - - - - -
Ls 1.232 5.95; 2.926 1.87: 88.14 0.00, 0.02 - - 0.00, - 0.014
L+ 1.20. 6.01: 2.906 1.76s 88.24 - - - - - - -
Ls 1.20: 6.02s 2.874 1.80s 87.94 0.00, 0.034 0.00s 0.002 - 0.056 0.00s
Lo 1.27, 6.05s 2.880 1.78s 87.94 - - 0.00s 0.00: - 0.04s -
Average (x) 1.223; 6.013, 2.908s 1.785 88.01, 0.006s 0.029 0.009s 0.001: 0.006s3 0.0530 0.011:
Standard (Reproducibility) —S; 0.038. 0.0410 0.027 0.051. 0.11s - - - - - —
Lo Reproducibility B
deviation [without Iaboratoriesj 1(T) 0.0054 0.025 0.0240 0.0344 0.11s - - - - - - -
Uncertainty C (95%) 0.030 0.03: 0.02: 0.03 0.0s - - - - - - -
(Note) * 1 S;q)is intermediate precision without a time condition. %2 The half-width confidence interval C (95%) = t, o xs-/v// (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,
Yotai Refractories Co.,Litd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques :  JIS R 2212-4(Method for chemical analysis of refractory products — Part 4:Magnesite and/or dolomite 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 : February, 1989

Prepared, and Values given and certified by The Technical Association of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0705 Fax : 81-3-3572-0175

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Chuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822
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The Technical Association of Refractories, Japan

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

JRRM 405 (Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value
Constituent Si0: | ALOs | FeOs | CaO | MgO
onstitten s e e 2 g Ti0: | MnO | Na.O | KO | Cr:0s | P.0. | B.O
Certified value 3.4, 1.37:. 1.34s 1.69 91.9s 0.054 0.07,4 0.00s 0.01s 0.014 0.120 0.01:
Laboratories L. 3.466 1.344 1.334 1.694 92.14 0.05: 0.07, 0.00s 0.007 0.01, 0.114 0.01,
L 3.41: 1.38 1.330 1.6 91.9 - - - 0.01s - - -
Ls 3.561 1.340 1.33s 1.69 92.0: 0.05s 0.07, 0.00s 0.01: 0.01s 0.125 0.01s
L. 3.404 1.42s 1.367 1.63: 91.9. 0.05; 0.074 0.01; 0.02. 0.01s 0.12 0.01.
Ls 3.35s 1.382 1.366 1.664 92.1s - - - - - - -
Ls 3.540 1.37s 1.36: 1.750 91.9 0.05s 0.07s - - 0.01s - 0.01s
L+ 3.59; 1.354 1.354 1.76+ 91.8; - - - - - - -
Ls 3.43: 1.39 1.324 1.674 91.74 0.05s 0.07s 0.01o 0.02+ - 0.11s 0.00s
Lo 3.54s 1.34s 1.34: 1.67s 91.8s - - 0.00s 0.01s - 0.12. -
Average (X) 3.47% 1.3720 1.345+ 1.690: 91.94s 0.054. 0.0736 0.008s 0.015s 0.013s 0.119s 0.011.
Standard (Reproducibility) —S; 0.087; 0.0300 0.016s 0.041. 0.14s - - - - - - -
L. Reproducibility - B B B . . . .
deviation without laboratories 1(T) 0.027, 0.0124 0.008: 0.030+ 0.09,
Uncertainty C (95%) 0.06, 0.02s 0.01s 0.03: 0.1, - - - - - - -
(Note) % 1 S()is intermediate precision without a time condition. * 2 The half-width confidence interval C (95%) = t,_, ;o xS-/ V¢ (2= number of laboratories)

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

(2) Analytical techniques :  JIS R 2212-4(Method for chemical analysis of refractory products — Part 4:Magnesite and/or dolomite 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 : February, 1989

Prepared, and Values given and certified by The Technical Association of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0705 Fax : 81-3-3572-0175

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Chuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822
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The Technical Association of Refractories, Japan

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

JRRM 406 (Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value
Constit t Si0: Al:O: Fe:0: CaO MgO
onstiraen T s e 2 & TiO: | MnO | Na.O KO | CrO, | PO B.O:
Certified value 1.19 1.13 0.87.4 4.80s 91.85 0.004 0.01: 0.00: 0.000 0.00s 0.04, 0.01s
Laboratories L. 1.17 1.15s 0.87: 4.916 91.66 0.004 0.01, 0.00 0.000 0.00s 0.03s 0.01s
L 1.17 1.14s 0.87s 4.75s 91.9 - - 0.00s 0.00; - - -
Ls 1.22 1.120 0.860 4.89; 91.7s 0.00s 0.01o 0.00s 0.000 0.00s 0.04. 0.01.
L. 1.18s 1.14. 0.884 4.69:; 91.8; 0.004 0.01o0 0.00x 0.000 0.00s 0.04o 0.01+
Ls 1.23s 1.150 0.84, 4.73s 91.8. - - - - - - -
Ls 1.20s 1.150 0.89s 4.88s 91.80 0.004 0.01: - - 0.00s - 0.014
L+ 1.204 1.104 0.89 4.81, 92.0s - - - - - - -
Ls 1.154 1.156 0.85s 4.78; 91.9; 0.004 0.01; 0.000 0.000 - 0.03s 0.01.
Lo 1.21 1.134 0.87s 4.75s 91.8: - - 0.00: 0.000 - 0.04s -
Average (x) 1.195s 1.139s 0.8740 4.804, 91.85; 0.0040 0.0106 0.002s 0.0002 0.005s 0.041. 0.012s
Standard (Reproducibility) —S; 0.027, 0.018: 0.0160 0.108s 0.120 - - - - - - —
L. Reproducibility *
deviation [withoutlaboratories) 1(T) 0.010: 0.011, 0.007s 0.044- 0.06s - - - - - - -
Uncertainty C (95%) 0.02; 0.01. 0.01. 0.08. 0.0 - - - - - - -
(Note) * 1 S;q)is intermediate precision without a time condition. %2 The half-width confidence interval C (95%) = t, ;. xs-/v// (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,
Yotai Refractories Co.,Litd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques :  JIS R 2212-4(Method for chemical analysis of refractory products — Part 4:Magnesite and/or dolomite 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 : February, 1989

Prepared, and Values given and certified by The Technical Association of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0705 Fax : 81-3-3572-0175

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Chuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822
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The Technical Association of Refractories, Japan

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

JRRM 407 (Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value
Constit t Si0: Al:O: Fe:0: CaO MgO
onstiraen T s e 2 & TiO: | MnO | Na.O KO | CrO, | PO B.O:
Certified value 2.43: 0.100 2.14s 0.67s 94 .55 0.00s 0.014 0.004 0.00; 0.080 0.04. 0.02s
Laboratories L. 2.365 0.09 2.166 0.69s 94 .4, 0.00s 0.014 0.00s 0.00; - 0.04s 0.02:
L 2.434 0.10; 2.15s 0.656 94 .4, - - 0.00¢ 0.00: - - -
Ls 2.506 0.104 2.144 0.69s 94.4, 0.00s 0.014 0.00: 0.000 0.08:; 0.04. 0.02,
L 2.39s 0.100 2.144 0.660 94.66 0.00s 0.01s 0.004 0.000 0.07, 0.04s 0.02s
Ls 2.296 0.09s 2.124 0.67: 94.7, - - - - - - -
Ls 2.572 0.09: 2.150 0.68: 94.54 0.00s - - - 0.07s - 0.02s
L+ 2.49; 0.09s 2.13s 0.64+ 94.7, - - - - - - -
Ls 2.374 0.10: 2.136 0.68s 94.5; 0.004 0.01s 0.00s 0.00: 0.08¢ 0.04 0.020
Lo 2.454 0.11 2.144 0.680 94 .56 - - 0.00s 0.000 - 0.04. -
Average (x) 2.4320 0.099s 2.144, 0.674s 94.55, 0.0034 0.013s 0.0040 0.000; 0.0800 0.0440 0.0234
Standard (Reproducibility) —S; 0.084s 0.0096 0.012s 0.019s 0.124 - - - - —
L. Reproducibility - . . . . . . .
deviation without laboratories 1T 0.0204 0.0050 0.007: 0.0174 0.07s
Uncertainty C (95%) 0.06s 0.00- 0.010 0.01s 0.0 - - - - - - -
(Note) * 1 S;(is intermediate precision without a time condition. %2 The half-width confidence interval C (95%) = t, o x5. /¢ (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,
Yotai Refractories Co.,Litd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques :  JIS R 2212-4(Method for chemical analysis of refractory products — Part 4:Magnesite and/or dolomite 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 : February, 1989

Prepared, and Values given and certified by The Technical Association of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0705 Fax : 81-3-3572-0175

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Chuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822
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The Technical Association of Refractories, Japan

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

JRRM 408 (Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value
Constit t Si0: Al:O: Fe:0: CaO MgO
onstiraen T s e 2 & TiO: | MnO | Na.O KO | CrO, | PO B.O:
Certified value 0.460 2.554 0.134 0.67. 96.1, 0.004 0.01o 0.00x 0.000 0.00, 0.01s 0.09
Laboratories L. 0.46: 2.526 0.152 0.70 96.1, 0.004 0.01, 0.000 0.000 0.00s 0.01s 0.09;
L 0.44s 2.49 0.144 0.68s4 96.2s - - 0.00s 0.00; - - -
Ls 0.470 2.530 0.12 0.67s 96.14 0.00s 0.01o 0.00: 0.000 0.01: 0.01s 0.096
L 0.46+ 2.56: 0.13s 0.64, 96.1, 0.004 0.00s 0.000 0.000 0.00s 0.01s 0.09s
Ls 0.42s 2.57: 0.136 0.660 96.1: - - - - - - -
Ls 0.46; 2.60s 0.130 0.68: 96.35 0.00s 0.01, - - 0.00s - 0.100
L+ 0.45s 2.534 0.136 0.674 96.21 - - - - - - -
Ls 0.45¢ 2.580 0.130 0.674 96.0; 0.00s 0.01o0 0.000 0.000 - 0.014 0.104
Lo 0.48, 2.580 0.124 0.64s 96.30 - - 0.00x 0.000 - 0.01. -
Average (x) 0.459, 2.553; 0.1344 0.6720 96.194 0.004. 0.0096 0.001s 0.0002 0.009s 0.0150 0.099
Standard (Reproducibility) —S; 0.016s 0.062s 0.009s 0.021s 0.10s - - - - - - -
L. Reproducibility - . . . . . . .
deviation without laboratories 1) 0.008. 0.019 0.002s 0.010s 0.08:
Uncertainty C (95%) 0.01s 0.04s 0.00s 0.01, 0.0s - - - - - - -
(Note) * 1 S;q)is intermediate precision without a time condition. %2 The half-width confidence interval C (95%) = t, o xs-/v// (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,
Yotai Refractories Co.,Litd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques :  JIS R 2212-4(Method for chemical analysis of refractory products — Part 4:Magnesite and/or dolomite 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 : February, 1989

Prepared, and Values given and certified by The Technical Association of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0705 Fax : 81-3-3572-0175

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Chuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822
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Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 409 (Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value
Constituent Si0: | ALOs | FeOs | CaO | MgO
onsten e R s ? 5 Ti0. | MnO | NaO | KO | Cr0O, | PO, | BO
Certified value 0.534 0.20: 0.490 0.74. 98.0s 0.00s 0.01s 0.00: 0.00: 0.01, 0.02, 0.03s
Laboratories L 0.53: 0.200 0.48. 0.763 98.30 0.00s 0.01s 0.000 0.00: 0.01s 0.024 0.03s
L2 0.50s 0.20s 0.49s 0.73s 97.94 - - 0.00s 0.00: - - -
Ls 0.54s 0.190 0.47s 0.77: 97.9 0.00s 0.01. 0.00+ 0.000 0.020 0.02. 0.03,
L. 0.55: 0.20, 0.506 0.72 97.8s 0.00s 0.014 0.00: 0.00: 0.01s 0.024 0.03,
Ls 0.454 0.21: 0.47. 0.730 98.1, - - - - - - -
Le 0.56s 0.200 0.500 0.74s 98.24 0.00s 0.01s - - 0.01s - 0.03s
L 0.566 0.18: 0.496 0.75s 98.0s - - - 0.00+ - - -
Ls 0.526 0.206 0.49, 0.74, 97.9s 0.004 0.01s 0.00: 0.00: - 0.020 0.03s
Ls 0.561 0.21s 0.48s 0.71. 97.9: - - 0.00+ - - 0.02. -
Average (X) 0.5344 0.202: 0.490: 0.7436 98.02, 0.003: 0.014s 0.001, 0.0010 0.018s 0.023: 0.037s
Standard (Reproducibility) —S; 0.036¢ 0.011, 0.010. 0.020, 0.16s - - - - - - -
. Reproducibility - B B B . . . .
deviation without laboratories 1T 0.009: 0.004- 0.006+ 0.006+ 0.08:
Uncertainty C (95%) 0.02: 0.00, 0.00s 0.01s 0.1: - - - - - - -
(Note) % 1 S()is intermediate precision without a time condition. * 2 The half-width confidence interval C (95%) = t,_, ;o xS-/ V¢ (2= number of laboratories)

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

(2) Analytical techniques :  JIS R 2212-4(Method for chemical analysis of refractory products — Part 4:Magnesite and/or dolomite 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 : February, 1989

Prepared, and Values given and certified by The Technical Association of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0705 Fax : 81-3-3572-0175

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Chuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822
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Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 410 (Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value
Constit t Si0: Al:O: Fe:0: CaO MgO
onstituen o s e 2 & TiO. | MnO | NaO | KO | Cr:O; | P.Os B.O;
Certified value 0.18s 0.05s 0.050 0.59s 99.0s 0.00s 0.010 0.00+ 0.000 0.00s 0.04s 0.026
Laboratories L. 0.17s 0.06s 0.04s 0.607 99.0s 0.00: 0.01, 0.000 0.000 0.004 0.04s 0.02s
L 0.18 0.054 0.054 0.58s 99.0, - - 0.00s 0.00: - - -
Ls 0.18s 0.04. 0.040 0.606 99.00 0.004 0.009 0.00+ 0.000 0.004 0.04s 0.02s
L 0.17s 0.054 0.050 0.59: 98.86 0.00s 0.00s 0.000 0.000 0.002 0.04, 0.02s
Ls 0.14s 0.05s 0.056 0.58. 99.15 - - - - - - -
Ls 0.17, 0.056 0.05s 0.61s 99.20 0.00s 0.00s - - 0.00s - 0.02s
L+ 0.22s 0.05.4 0.04, 0.59. 99.24 - - - - - - -
Ls 0.184 0.050 0.04s 0.602 99.0s 0.004 0.01: 0.00+ 0.004 - 0.04. 0.024
Lo 0.226 0.08s 0.05s 0.56- 99.0s - - 0.000 0.000 - - -
Average (x) 0.187s 0.057s 0.049, 0.594, 99.080 0.003: 0.009s 0.001s 0.000s 0.003s 0.044s 0.025s
Standard (Reproducibility) —S; 0.025 0.011; 0.006s 0.022s 0.12s - - - - -
L. Reproducibility - N N N i i i N
deviation without laboratories 1) 0.0045 0.002 0.001- 0.012s 0.06:
Uncertainty C (95%) 0.01s 0.00s 0.00s 0.01, 0.0 - - - - - - -
(Note) * 1 S;(is intermediate precision without a time condition. %2 The half-width confidence interval C (95%) = t,, ¢ x5.//f (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,
Yotai Refractories Co.,Litd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd.

(2) Analytical techniques :  JIS R 2212-4(Method for chemical analysis of refractory products — Part 4:Magnesite and/or dolomite 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 : February, 1989

Prepared, and Values given and certified by The Technical Association of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0705 Fax : 81-3-3572-0175
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