
 

2008.09.01(v20190301)

Unit：mass％

MnO Cr2O3 ZrO2

       Certified value 0.35₅ 93.4₉ 2.00₉ 0.21₇ 0.14₁ 3.26₁ 0.19₉ 0.01₄ 0.00₂ 0.00₂ 0.00₃ 0.00₈

       Laboratories  Ｌ1   0.348 i   93.53 e   1.996 i   0.214 i   0.141 i   3.269 i   0.198 a   0.016 a   0.002 c 0.000 i 0.000 i 0.000 i

 Ｌ2   0.349 c   93.52 e   2.020 c   0.219 i   0.128 i   3.242 d   0.192 f   0.012 f   0.000 c 0.003 i － －

 Ｌ3   0.382 c   93.50 e   1.996 c   0.218 c   0.159 a   3.279 d   0.212 f   0.017 f   0.002 c － － －

 Ｌ4   0.379 i   93.64 e   2.026 i   0.216 i   0.130 i   3.283 i   0.212 a   0.014 a   0.002 c 0.003 i 0.006 i 0.018 i

 Ｌ5   0.336 c   93.41 e   2.002 c   0.214 c   0.140 a   3.280 d   0.210 a   0.009 a   0.002 c 0.002 a 0.003 a －

 Ｌ6   0.348 c   93.42 e   2.004 c   0.219 c   0.148 p   3.274 i   0.188 a   0.012 a   0.002 c 0.000 i 0.000 i 0.000 i

 Ｌ7   0.350 c   93.59 e   2.030 c   0.222 c   0.148 a   3.202 d   0.186 a   0.016 a   0.002 c － － －

 Ｌ8   0.348 c   93.32 e   1.998 c   0.215 c   0.136 a   3.262 a   0.197 a   0.014 a   0.001 c 0.003 a 0.006 a 0.012 c

       Average (  ) 0.35₅ 93.49₁ 2.009₀ 0.217₁ 0.141₃ 3.261₄ 0.199₄ 0.013₈ 0.001₆ 0.001₈ 0.003₀ 0.007₅

Standard   (Reproducibility) 0.016₄ 0.10₂ 0.013₉ 0.002₈ 0.010₄ 0.027₃ 0.010₈ 0.002₅ 0.000₆ 0.001₂ 0.002₈ 0.011₆

deviation 0.009₇ 0.08₀ 0.010₃ 0.001₄ 0.005₈ 0.010₀ 0.004₀ 0.001₇ 0.000₉ 0.001₃ 0.002₅ 0.006₈

Uncertainty    C (95%) 0.01₄ 0.0₉ 0.01₂ 0.00₂ 0.00₉ 0.02₃ 0.00₉ 0.00₂ 0.00₁ 0.00₁ 0.00₃ 0.01₉

（Note) ＊１         is intermediate precision without a time condition. ＊２　The half-width confidence interval C (95%) =  　  　 　    　       ( ℓ = number of laboratories）

     (1) List of laboratories　:　Krosaki Corporation, Kawasaki Refractories Co.,Ltd., Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd.,

           TYK Corporation, Toshiba Monofrax Co.,Ltd.

     (2) Analytical techniques : 　 JIS R 2014(Method for chemical analysis of refractory containing alumina and magnesia) a;AAS, c;colorimetry, d;Combined use of EDTA titration and ICP-AES,

           e;chelatometry, f;flame spectrophotometry, i;ICP-AES, p;Combined use of Cation exchange separation-chelatometric titration and ICP-AES ．

     (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 : June, 1997

The Technical Association of Refractories, Japan
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2008.09.01(v20190301)

Unit：mass％

MnO Cr2O3 ZrO2

       Certified value 3.32₉ 84.2₅ 1.03₅ 1.48₄ 2.00₃ 6.13₂ 0.15₉ 0.46₂ 0.95₇ 0.00₃ 0.00₂ 0.00₂

       Laboratories  Ｌ1   3.367 i   84.22 e   1.040 i   1.494 i   2.026 i   6.122 i   0.160 a   0.446 a   0.970 c 0.003 i 0.001 i 0.000 i

 Ｌ2   3.340 c   84.20 e   1.044 c   1.456 i   2.006 i   6.112 d   0.162 f   0.470 f   0.960 c 0.002 i － －

 Ｌ3   3.291 x   84.38 e   1.032 c   1.460 c   1.988 a   6.076 d   0.162 f   0.476 f   0.958 c － － －

 Ｌ4   3.381 i   84.29 e   1.022 i   1.498 i   2.027 i   6.132 d   0.158 a   0.466 a   0.951 c 0.002 i 0.004 i 0.000 i

 Ｌ5   3.383 c   84.24 e   1.038 c   1.481 c   2.007 a   6.146 d   0.159 a   0.468 a   0.958 c 0.002 a 0.002 a 0.007 c

 Ｌ6   3.264 i   84.22 e   1.038 c   1.490 c   1.995 i   6.174 i   0.154 a   0.464 a   0.941 c 0.004 i 0.000 i 0.000 i

 Ｌ7   3.361 c   84.31 e   1.037 c   1.491 c   1.973 a   6.142 d   0.160 a   0.445 a   0.952 c － － －

 Ｌ8   3.246 x   84.17 e   1.030 c   1.502 c   2.001 a   6.152 a   0.154 a   0.464 a   0.964 c 0.003 a 0.001 a 0.001 c

       Average (  ) 3.329₁ 84.25₄ 1.035₁ 1.484₀ 2.002₉ 6.132₀ 0.158₆ 0.462₄ 0.956₈ 0.002₇ 0.001₆ 0.001₆

Standard   (Reproducibility) 0.054₆ 0.06₆ 0.006₈ 0.017₂ 0.018₁ 0.029₅ 0.003₂ 0.011₃ 0.008₇ 0.000₇ 0.001₂ 0.001₂

deviation 0.014₂ 0.06₅ 0.008₅ 0.005₆ 0.009₉ 0.025₇ 0.003₃ 0.003₇ 0.006₁ 0.000₄ 0.000₄ 0.001₃

Uncertainty    C (95%) 0.04₆ 0.0₆ 0.00₆ 0.01₄ 0.01₅ 0.02₅ 0.00₃ 0.00₉ 0.00₇ 0.00₁ 0.00₂ 0.00₂

（Note) ＊１         is intermediate precision without a time condition. ＊２　The half-width confidence interval C (95%) =  　  　 　    　       ( ℓ = number of laboratories）

     (1) List of laboratories　:　Krosaki Corporation, Kawasaki Refractories Co.,Ltd., Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd.,

           TYK Corporation, Toshiba Monofrax Co.,Ltd.

     (2) Analytical techniques : 　 JIS R 2014(Method for chemical analysis of refractory containing alumina and magnesia) a;AAS, c;colorimetry, d;Combined use of EDTA titration and ICP-AES,

           e;chelatometry, f;flame spectrophotometry, i;ICP-AES, p;Combined use of Cation exchange separation-chelatometric titration and ICP-AES ．

     (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 : June, 1997

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

SEISHIN TRADING CO., LTD.

1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan

Telephone：81-78-303-3810     Fax：81-78-303-3822
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2008.09.01(v20190301)

Unit：mass％

MnO Cr2O3 ZrO2

       Certified value 0.58₃ 74.2₃ 4.90₄ 2.51₆ 0.57₆ 16.2₀ 0.86₉ 0.00₇ 0.01₇ 0.00₅ 0.00₂ 0.00₄

       Laboratories  Ｌ1   0.580 i   74.19 e   4.862 i   2.509 i   0.580 i   16.25 d   0.870 a   0.008 a   0.021 c 0.005 i 0.001 i 0.005 i

 Ｌ2   0.592 c   74.22 e   4.898 c   2.495 i   0.550 i   16.22 d   0.874 f   0.008 f   0.015 c 0.006 i － －

 Ｌ3   0.594 c   74.14 e   4.886 c   2.531 c   0.588 a   16.21 d   0.868 f   0.010 f   0.020 c － － －

 Ｌ4   0.578 i   74.44 e   4.942 i   2.504 i   0.566 i   16.24 d   0.919 a   0.011 a   0.018 c 0.005 i 0.004 i 0.002 i

 Ｌ5   0.564 c   74.17 e   4.920 c   2.510 c   0.574 a   16.22 d   0.887 a   0.000 a   0.016 c 0.004 a 0.000 a －

 Ｌ6   0.582 c   74.32 e   4.919 c   2.533 c   0.579 i   16.07 g   0.840 a   0.004 a   0.016 c 0.005 i 0.000 i 0.006 i

 Ｌ7   0.595 c   74.27 e   4.915 c   2.536 c   0.583 a   16.17 d   0.828 a   0.008 a   0.016 c － － －

 Ｌ8   0.578 c   74.11 e   4.889 c   2.506 c   0.590 a   16.26 d   0.868 a   0.005 a   0.017 c 0.004 a 0.006 a 0.002 c

       Average (  ) 0.582₉ 74.23₃ 4.903₉ 2.515₅ 0.576₃ 16.20₅ 0.869₃ 0.006₈ 0.017₄ 0.004₈ 0.002₂ 0.003₈

Standard   (Reproducibility) 0.010₅ 0.10₆ 0.024₉ 0.015₅ 0.013₀ 0.06₁ 0.027₅ 0.003₅ 0.002₂ 0.000₈ 0.003₁ 0.002₁

deviation 0.004₆ 0.10₁ 0.009₂ 0.005₈ 0.005₁ 0.06₅ 0.004₅ 0.001₂ 0.001₄ 0.000₄ 0.002₀ 0.001₉

Uncertainty    C (95%) 0.00₉ 0.0₉ 0.02₁ 0.01₃ 0.01₁ 0.0₅ 0.02₃ 0.00₃ 0.00₂ 0.00₁ 0.00₄ 0.00₃

（Note) ＊１         is intermediate precision without a time condition. ＊２　The half-width confidence interval C (95%) =  　  　 　    　       ( ℓ = number of laboratories）

     (1) List of laboratories　:　Krosaki Corporation, Kawasaki Refractories Co.,Ltd., Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd.,

           TYK Corporation, Toshiba Monofrax Co.,Ltd.

     (2) Analytical techniques : 　 JIS R 2014(Method for chemical analysis of refractory containing alumina and magnesia) a;AAS, c;colorimetry, d;Combined use of EDTA titration and ICP-AES,

           e;chelatometry, f;flame spectrophotometry, i;ICP-AES, p;Combined use of Cation exchange separation-chelatometric titration and ICP-AES ．

     (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 : June, 1997

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

SEISHIN TRADING CO., LTD.

1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan

Telephone：81-78-303-3810     Fax：81-78-303-3822
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Results of Analyses
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2008.09.01(v20190301)

Unit：mass％

MnO Cr2O3 ZrO2

       Certified value 5.17₈ 64.6₆ 4.02₀ 0.13₂ 4.76₇ 20.8₄ 0.08₉ 0.04₄ 0.11₁ 0.02₀ 0.01₀ 0.00₂

       Laboratories  Ｌ1   5.229 i   64.82 e   4.024 i   0.133 i   4.801 i   20.80 d   0.091 a   0.046 a   0.110 c 0.022 i 0.010 i 0.001 i

 Ｌ2   5.144 i   64.84 e   4.033 c   0.128 i   4.767 i   20.91 d   0.095 f   0.042 f   0.111 c 0.019 i － －

 Ｌ3   5.176 c   64.70 e   4.005 c   0.130 c   4.778 a   20.88 d   0.086 f   0.045 f   0.111 c － － －

 Ｌ4   5.212 i   64.42 e   4.008 i   0.132 i   4.780 i   20.98 d   0.092 a   0.046 a   0.112 c 0.019 i 0.013 i 0.000 i

 Ｌ5   5.171 c   64.50 e   4.035 c   0.131 c   4.753 a   20.89 d   0.087 a   0.042 a   0.112 c 0.018 a 0.008 a －

 Ｌ6   5.165 c   64.64 e   4.031 c   0.135 c   4.768 i   20.74 d   0.084 a   0.043 a   0.110 c 0.025 i 0.007 i 0.003 i

 Ｌ7   5.151 c   64.60 e   4.012 c   0.136 c   4.735 a   20.76 d   0.090 a   0.042 a   0.112 c － － －

 Ｌ8   5.174 c   64.74 e   4.016 c   0.134 c   4.756 a   20.78 d   0.084 a   0.044 a   0.111 c 0.020 a 0.011 a 0.004 c

       Average (  ) 5.177₈ 64.65₈ 4.020₅ 0.132₄ 4.767₃ 20.84₃ 0.088₆ 0.043₈ 0.111₁ 0.020₅ 0.009₈ 0.002₀

Standard   (Reproducibility) 0.029₂ 0.14₅ 0.011₉ 0.002₈ 0.020₀ 0.08₅ 0.004₂ 0.001₉ 0.000₇ 0.002₅ 0.002₄ 0.001₅

deviation 0.018₇ 0.05₁ 0.021₅ 0.001₂ 0.023₁ 0.06₀ 0.002₁ 0.003₃ 0.001₆ 0.001₂ 0.000₉ 0.001₃

Uncertainty    C (95%) 0.02₄ 0.1₂ 0.01₀ 0.00₂ 0.01₇ 0.0₇ 0.00₄ 0.00₂ 0.00₁ 0.00₃ 0.00₃ 0.00₂

（Note) ＊１         is intermediate precision without a time condition. ＊２　The half-width confidence interval C (95%) =  　  　 　    　       ( ℓ = number of laboratories）

     (1) List of laboratories　:　Krosaki Corporation, Kawasaki Refractories Co.,Ltd., Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd.,

           TYK Corporation, Toshiba Monofrax Co.,Ltd.

     (2) Analytical techniques : 　 JIS R 2014(Method for chemical analysis of refractory containing alumina and magnesia) a;AAS, c;colorimetry, d;Combined use of EDTA titration and ICP-AES,

           e;chelatometry, f;flame spectrophotometry, i;ICP-AES, p;Combined use of Cation exchange separation-chelatometric titration and ICP-AES ．

     (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 : June, 1997

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

SEISHIN TRADING CO., LTD.

1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan

Telephone：81-78-303-3810     Fax：81-78-303-3822
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2008.09.01(v20190301)

Unit：mass％

MnO Cr2O3 ZrO2

       Certified value 2.49₈ 58.0₃ 0.73₂ 1.05₉ 0.28₂ 36.0₄ 0.54₀ 0.01₅ 0.68₂ 0.00₆ 0.00₁ 0.00₀

       Laboratories  Ｌ1   2.523 i   58.04 e   0.732 i   1.077 i   0.296 i   35.93 d   0.525 a   0.014 a   0.690 c 0.005 i 0.000 i 0.000 i

 Ｌ2   2.524 c   58.10 e   0.738 c   1.032 i   0.267 i   35.92 d   0.557 f   0.014 f   0.680 c 0.008 i － －

 Ｌ3   2.470 x   58.12 e   0.738 c   1.052 c   0.318 a   35.98 d   0.518 f   0.018 f   0.682 c － － －

 Ｌ4   2.520 i   58.08 e   0.720 i   1.051 i   0.268 i   36.18 d   0.560 a   0.016 a   0.688 c 0.008 i 0.005 i 0.000 i

 Ｌ5   2.510 c   58.11 e   0.732 c   1.050 c   0.271 a   36.02 d   0.553 a   0.009 a   0.682 c 0.007 a 0.000 a －

 Ｌ6   2.478 i   57.94 t   0.736 c   1.079 c   0.265 p   36.14 g   0.534 a   0.014 a   0.678 c 0.004 i 0.000 i 0.000 i

 Ｌ7   2.518 c   57.88 e   0.736 c   1.058 c   0.285 a   36.08 d   0.520 a   0.022 a   0.678 c － － －

 Ｌ8   2.444 x   57.99 e   0.728 c   1.075 c   0.284 a   36.08 d   0.553 a   0.011 a   0.678 c 0.005 a 0.000 a 0.000 c

       Average (  ) 2.498₄ 58.03₃ 0.732₅ 1.059₃ 0.281₈ 36.04₁ 0.540₀ 0.014₈ 0.682₀ 0.006₂ 0.001₀ 0.000₀

Standard   (Reproducibility) 0.030₄ 0.09₁ 0.005₉ 0.016₅ 0.018₁ 0.09₄ 0.017₄ 0.003₈ 0.004₇ 0.001₇ 0.004₀ 0.000₀

deviation 0.005₇ 0.07₈ 0.003₄ 0.003₈ 0.003₃ 0.09₈ 0.009₆ 0.001₅ 0.003₆ 0.000₈ 0.001₄ 0.000₃

Uncertainty    C (95%) 0.02₅ 0.0₈ 0.00₅ 0.01₄ 0.01₅ 0.0₈ 0.01₅ 0.00₃ 0.00₄ 0.00₂ 0.00₅ 0.00₀

（Note) ＊１         is intermediate precision without a time condition. ＊２　The half-width confidence interval C (95%) =  　  　 　    　       ( ℓ = number of laboratories）

     (1) List of laboratories　:　Krosaki Corporation, Kawasaki Refractories Co.,Ltd., Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd.,

           TYK Corporation, Toshiba Monofrax Co.,Ltd.

     (2) Analytical techniques : 　 JIS R 2014(Method for chemical analysis of refractory containing alumina and magnesia) a;AAS, c;colorimetry, d;Combined use of EDTA titration and ICP-AES,

           e;chelatometry, f;flame spectrophotometry, i;ICP-AES, p;Combined use of Cation exchange separation-chelatometric titration and ICP-AES ．

     (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 : June, 1997

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

SEISHIN TRADING CO., LTD.

1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan

Telephone：81-78-303-3810     Fax：81-78-303-3822
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2008.09.01(v20190301)

Unit：mass％

MnO Cr2O3 ZrO2

       Certified value 0.51₄ 48.8₅ 0.16₅ 0.00₄ 0.97₉ 49.4₁ 0.04₉ 0.00₁ 0.04₈ 0.02₆ 0.00₆ 0.00₁

       Laboratories  Ｌ1   0.543 i   48.99 e   0.166 i   0.003 i   0.980 i   49.50 d   0.049 a   0.004 a   0.049 c 0.027 i 0.005 i 0.001 i

 Ｌ2   0.498 c   48.75 e   0.167 c   0.000 i   0.976 i   49.44 d   0.054 f   0.000 f   0.048 c 0.025 i － －

 Ｌ3   0.500 c   48.97 e   0.164 c   0.006 c   0.980 a   49.52 d   0.054 f   0.004 f   0.046 c － － －

 Ｌ4   0.546 i   48.82 e   0.166 i   0.008 i   0.980 i   49.38 d   0.052 a   0.002 a   0.048 c 0.026 i 0.010 i 0.000 i

 Ｌ5   0.502 c   48.86 e   0.167 c   0.005 c   0.992 a   49.48 d   0.049 a   0.000 a   0.048 c 0.023 a 0.004 a 0.000 c

 Ｌ6   0.500 c   48.89 e   0.162 c   0.004 c   0.978 i   49.40 d   0.042 a   0.000 a   0.048 c 0.028 i 0.002 i 0.000 i

 Ｌ7   0.524 c   48.77 e   0.168 c   0.003 c   0.971 a   49.38 d   0.046 a   0.001 a   0.048 c － － －

 Ｌ8   0.502 c   48.73 e   0.162 c   0.006 c   0.973 a   49.32 d   0.047 a   0.000 a   0.046 c 0.028 a 0.007 a 0.002 c

       Average (  ) 0.514₄ 48.84₈ 0.165₃ 0.004₄ 0.978₈ 49.42₈ 0.049₁ 0.001₄ 0.047₆ 0.026₂ 0.005₆ 0.000₆

Standard   (Reproducibility) 0.020₃ 0.09₈ 0.002₂ 0.002₀ 0.006₅ 0.07₀ 0.004₄ 0.002₂ 0.000₈ 0.001₉ 0.002₉ 0.000₇

deviation 0.005₃ 0.05₆ 0.003₅ 0.002₄ 0.006₇ 0.04₀ 0.003₁ 0.001₁ 0.001₄ 0.000₉ 0.001₃ 0.000₆

Uncertainty    C (95%) 0.01₇ 0.0₈ 0.00₂ 0.00₂ 0.00₅ 0.0₆ 0.00₄ 0.00₂ 0.00₁ 0.00₂ 0.00₄ 0.00₁

（Note) ＊１         is intermediate precision without a time condition. ＊２　The half-width confidence interval C (95%) =  　  　 　    　       ( ℓ = number of laboratories）

     (1) List of laboratories　:　Krosaki Corporation, Kawasaki Refractories Co.,Ltd., Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd.,

           TYK Corporation, Toshiba Monofrax Co.,Ltd.

     (2) Analytical techniques : 　 JIS R 2014(Method for chemical analysis of refractory containing alumina and magnesia) a;AAS, c;colorimetry, d;Combined use of EDTA titration and ICP-AES,

           e;chelatometry, f;flame spectrophotometry, i;ICP-AES, p;Combined use of Cation exchange separation-chelatometric titration and ICP-AES ．

     (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 : June, 1997

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

SEISHIN TRADING CO., LTD.

1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan

Telephone：81-78-303-3810     Fax：81-78-303-3822
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2008.09.01(v20190301)

Unit：mass％

MnO Cr2O3 ZrO2

       Certified value 0.58₆ 39.9₆ 0.32₃ 0.19₈ 2.75₉ 55.0₇ 0.32₉ 0.15₃ 0.53₀ 0.00₅ 0.00₂ 0.00₁

       Laboratories  Ｌ1   0.586 i   40.00 e   0.316 i   0.194 i   2.741 i   55.05 d   0.311 a   0.145 a   0.531 c 0.006 i 0.000 i 0.001 i

 Ｌ2   0.582 c   39.92 e   0.328 c   0.194 i   2.758 i   55.12 d   0.345 f   0.135 f   0.530 c 0.006 i － －

 Ｌ3   0.584 x   39.80 e   0.324 c   0.203 c   2.774 a   55.06 d   0.338 f   0.148 f   0.535 c － － －

 Ｌ4   0.592 i   40.06 e   0.321 i   0.200 i   2.770 i   55.16 d   0.346 a   0.170 a   0.526 c 0.007 i 0.006 i 0.002 i

 Ｌ5   0.584 c   40.01 e   0.330 c   0.196 c   2.765 a   55.14 d   0.332 a   0.159 a   0.530 c 0.006 a 0.000 a －

 Ｌ6   0.580 i   40.01 t   0.321 c   0.200 c   2.776 i   55.07 g   0.306 a   0.152 a   0.536 c 0.002 i 0.000 i 0.002 i

 Ｌ7   0.606 c   39.94 e   0.325 c   0.198 c   2.720 a   54.98 d   0.312 a   0.155 a   0.530 c － － －

 Ｌ8   0.576 x   39.90 e   0.322 c   0.202 c   2.767 a   54.98 d   0.340 a   0.162 a   0.526 c 0.004 a 0.002 a 0.000 c

       Average (  ) 0.586₃ 39.95₅ 0.323₄ 0.198₄ 2.758₉ 55.07₀ 0.328₈ 0.153₃ 0.530₅ 0.005₂ 0.001₆ 0.001₃

Standard   (Reproducibility) 0.009₂ 0.08₁ 0.004₃ 0.003₆ 0.019₂ 0.06₉ 0.016₄ 0.010₉ 0.003₆ 0.002₀ 0.003₉ 0.000₉

deviation 0.009₃ 0.06₈ 0.003₉ 0.002₄ 0.022₆ 0.04₈ 0.007₆ 0.003₁ 0.006₀ 0.000₄ 0.001₅ 0.001₃

Uncertainty    C (95%) 0.00₈ 0.0₇ 0.00₄ 0.00₃ 0.01₆ 0.0₆ 0.01₄ 0.00₉ 0.00₃ 0.00₂ 0.00₅ 0.00₂

（Note) ＊１         is intermediate precision without a time condition. ＊２　The half-width confidence interval C (95%) =  　  　 　    　       ( ℓ = number of laboratories）

     (1) List of laboratories　:　Krosaki Corporation, Kawasaki Refractories Co.,Ltd., Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd.,

           TYK Corporation, Toshiba Monofrax Co.,Ltd.

     (2) Analytical techniques : 　 JIS R 2014(Method for chemical analysis of refractory containing alumina and magnesia) a;AAS, c;colorimetry, d;Combined use of EDTA titration and ICP-AES,

           e;chelatometry, f;flame spectrophotometry, i;ICP-AES, p;Combined use of Cation exchange separation-chelatometric titration and ICP-AES ．

     (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 : June, 1997

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

SEISHIN TRADING CO., LTD.

1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan

Telephone：81-78-303-3810     Fax：81-78-303-3822
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Results of Analyses
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2008.09.01(v20190301)

Unit：mass％

MnO Cr2O3 ZrO2

       Certified value 0.79₉ 28.6₈ 0.56₅ 0.71₄ 0.99₄ 67.0₁ 0.40₉ 0.69₂ 0.22₉ 0.01₇ 0.00₁ 0.00₁

       Laboratories  Ｌ1   0.815 i   28.79 e   0.563 i   0.719 i   1.002 i   66.94 d   0.418 a   0.700 a   0.232 c   0.018 i   0.001 i   0.000 i

 Ｌ2   0.778 c   28.62 e   0.576 c   0.707 i   0.977 i   66.91 d   0.405 f   0.670 f   0.230 c   0.016 i － －

 Ｌ3   0.808 c   28.81 e   0.568 c   0.708 c   1.002 a   67.09 d   0.408 f   0.696 f   0.226 c － － －

 Ｌ4   0.804 i   28.60 e   0.562 i   0.710 i   0.986 i   67.29 d   0.418 a   0.695 a   0.228 c   0.016 i   0.002 i   0.000 i

 Ｌ5   0.802 c   28.79 e   0.556 c   0.711 c   1.008 a   67.15 d   0.408 a   0.702 a   0.231 c   0.014 a   0.001 a   0.004 c

 Ｌ6   0.792 c   28.70 e   0.570 c   0.722 c   0.994 i   66.90 d   0.400 a   0.696 a   0.228 c   0.018 i   0.000 i   0.000 i

 Ｌ7   0.797 c   28.54 e   0.562 c   0.725 c   0.992 a   66.90 d   0.414 a   0.694 a   0.230 c － － －

 Ｌ8   0.797 c   28.63 e   0.560 c   0.710 c   0.990 a   66.92 d   0.402 a   0.681 a   0.229 c   0.019 a   0.002 a   0.003 c

       Average (  ) 0.799₁ 28.68₅ 0.564₆ 0.714₀ 0.993₉ 67.01₃ 0.409₁ 0.691₈ 0.229₃ 0.016₈ 0.001₂ 0.001₄

Standard   (Reproducibility) 0.011₀ 0.10₃ 0.006₄ 0.006₉ 0.009₇ 0.14₇ 0.007₀ 0.010₉ 0.001₈ 0.001₉ 0.000₇ 0.000₀

deviation 0.005₇ 0.07₁ 0.004₄ 0.002₆ 0.005₃ 0.09₁ 0.006₄ 0.005₆ 0.002₂ 0.000₃ 0.001₁ 0.001₃

Uncertainty    C (95%) 0.00₉ 0.0₉ 0.00₅ 0.00₆ 0.00₈ 0.1₂ 0.00₆ 0.00₉ 0.00₂ 0.00₂ 0.00₁ 0.00₀

（Note) ＊１         is intermediate precision without a time condition. ＊２　The half-width confidence interval C (95%) =  　  　 　    　       ( ℓ = number of laboratories）

     (1) List of laboratories　:　Krosaki Corporation, Kawasaki Refractories Co.,Ltd., Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd.,

           TYK Corporation, Toshiba Monofrax Co.,Ltd.

     (2) Analytical techniques : 　 JIS R 2014(Method for chemical analysis of refractory containing alumina and magnesia) a;AAS, c;colorimetry, d;Combined use of EDTA titration and ICP-AES,

           e;chelatometry, f;flame spectrophotometry, i;ICP-AES, p;Combined use of Cation exchange separation-chelatometric titration and ICP-AES ．

     (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 : June, 1997

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

SEISHIN TRADING CO., LTD.

1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan

Telephone：81-78-303-3810     Fax：81-78-303-3822
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2008.09.01(v20190301)

Unit：mass％

MnO Cr2O3 ZrO2

       Certified value 0.36₃ 19.8₆ 0.11₅ 2.88₈ 4.47₉ 70.1₁ 0.04₉ 0.98₉ 1.06₈ 0.00₆ 0.00₁ 0.00₁

       Laboratories  Ｌ1   0.378 i   19.82 e   0.116 i   2.889 i   4.495 i   70.04 d   0.052 a   0.994 a   1.078 c 0.006 i 0.000 i 0.002 i

 Ｌ2   0.342 i   19.88 e   0.115 c   2.878 i   4.435 i   70.12 d   0.041 f   0.964 f   1.045 c 0.008 i － －

 Ｌ3   0.346 x   19.84 e   0.118 c   2.897 c   4.493 a   70.13 d   0.054 f   0.989 f   1.081 c － － －

 Ｌ4   0.378 i   19.94 e   0.112 i   2.888 i   4.449 i   70.22 d   0.055 a   1.006 a   1.086 c 0.008 i 0.004 i 0.000 i

 Ｌ5   0.368 c   19.96 e   0.116 c   2.899 c   4.515 a   70.12 d   0.048 a   1.002 a   1.072 c 0.007 a 0.000 a －

 Ｌ6   0.357 i   19.84 t   0.112 c   2.882 c   4.476 i   70.16 g   0.042 a   1.001 a   1.066 c 0.005 i 0.000 i 0.003 i

 Ｌ7   0.390 c   19.84 e   0.118 c   2.896 c   4.508 a   70.02 d   0.049 a   0.961 a   1.056 c － － －

 Ｌ8   0.348 x   19.766e   0.115 c   2.875 c   4.462 a   70.04 d   0.054 a   0.998 a   1.059 c 0.005 a 0.003 a 0.000 c

       Average (  ) 0.363₄ 19.86₀ 0.115₃ 2.888₀ 4.479₁ 70.10₆ 0.049₄ 0.989₄ 1.067₉ 0.006₅ 0.001₄ 0.001₃

Standard   (Reproducibility) 0.017₈ 0.06₃ 0.002₆ 0.008₉ 0.028₆ 0.06₇ 0.005₅ 0.017₃ 0.013₉ 0.001₅ 0.003₅ 0.001₄

deviation 0.009₀ 0.03₆ 0.001₃ 0.015₉ 0.023₀ 0.05₀ 0.002₈ 0.008₇ 0.003₂ 0.000₆ 0.001₂ 0.000₈

Uncertainty    C (95%) 0.01₅ 0.0₅ 0.00₂ 0.00₇ 0.02₄ 0.0₆ 0.00₅ 0.01₄ 0.01₂ 0.00₂ 0.00₄ 0.00₂

（Note) ＊１         is intermediate precision without a time condition. ＊２　The half-width confidence interval C (95%) =  　  　 　    　       ( ℓ = number of laboratories）

     (1) List of laboratories　:　Krosaki Corporation, Kawasaki Refractories Co.,Ltd., Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd.,

           TYK Corporation, Toshiba Monofrax Co.,Ltd.

     (2) Analytical techniques : 　 JIS R 2014(Method for chemical analysis of refractory containing alumina and magnesia) a;AAS, c;colorimetry, d;Combined use of EDTA titration and ICP-AES,

           e;chelatometry, f;flame spectrophotometry, i;ICP-AES, p;Combined use of Cation exchange separation-chelatometric titration and ICP-AES ．

     (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 : June, 1997

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

SEISHIN TRADING CO., LTD.

1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan

Telephone：81-78-303-3810     Fax：81-78-303-3822
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2008.09.01(v20190301)

Unit：mass％

MnO Cr2O3 ZrO2

       Certified value 4.21₁ 10.0₈ 3.11₈ 1.91₆ 0.18₀ 78.9₆ 0.75₉ 0.16₇ 0.51₃ 0.01₆ 0.00₄ 0.00₄

       Laboratories  Ｌ1   4.247 i   10.00 e   3.120 i   1.926 i   0.179 i   79.08 d   0.763 a   0.168 a   0.512 c 0.018 i 0.002 i 0.001 i

 Ｌ2   4.171 c   10.02 e   3.122 c   1.868 i   0.172 i   79.00 d   0.760 f   0.158 f   0.516 c 0.016 i － －

 Ｌ3   4.192 x   10.14 e   3.114 c   1.932 c   0.186 a   79.06 d   0.738 f   0.168 f   0.512 c － － －

 Ｌ4   4.224 i   10.20 e   3.119 i   1.884 i   0.178 i   78.92 d   0.782 a   0.172 a   0.516 c 0.015 i 0.008 i 0.000 i

 Ｌ5   4.286 c   10.10 e   3.112 c   1.890 c   0.180 a   79.06 d   0.784 a   0.166 a   0.515 c 0.014 a 0.001 a 0.018 c

 Ｌ6   4.177 i   10.07 t   3.114 c   1.932 c   0.183 p   78.94 g   0.744 a   0.165 a   0.511 c 0.014 i 0.000 i 0.001 i

 Ｌ7   4.240 c   10.04 e   3.128 c   1.970 c   0.184 a   78.96 d   0.745 a   0.172 a   0.519 c － － －

 Ｌ8   4.152 x   10.09 e   3.118 c   1.928 c   0.181 a   78.70 d   0.758 a   0.166 a   0.506 c 0.016 a 0.008 a 0.000 c

       Average (  ) 4.211₁ 10.08₃ 3.118₄ 1.916₃ 0.180₄ 78.96₅ 0.759₃ 0.166₉ 0.513₄ 0.015₅ 0.003₈ 0.004₀

Standard   (Reproducibility) 0.045₆ 0.06₅ 0.005₄ 0.033₄ 0.004₁ 0.12₅ 0.017₀ 0.004₆ 0.004₀ 0.001₆ 0.004₁ 0.004₂

deviation 0.029₆ 0.05₇ 0.009₁ 0.011₂ 0.005₇ 0.09₀ 0.005₅ 0.003₃ 0.006₀ 0.000₄ 0.002₃ 0.003₃

Uncertainty    C (95%) 0.03₈ 0.0₅ 0.00₅ 0.02₈ 0.00₃ 0.1₀ 0.01₄ 0.00₄ 0.00₃ 0.00₂ 0.00₅ 0.00₅

（Note) ＊１         is intermediate precision without a time condition. ＊２　The half-width confidence interval C (95%) =  　  　 　    　       ( ℓ = number of laboratories）

     (1) List of laboratories　:　Krosaki Corporation, Kawasaki Refractories Co.,Ltd., Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd.,

           TYK Corporation, Toshiba Monofrax Co.,Ltd.

     (2) Analytical techniques : 　 JIS R 2014(Method for chemical analysis of refractory containing alumina and magnesia) a;AAS, c;colorimetry, d;Combined use of EDTA titration and ICP-AES,

           e;chelatometry, f;flame spectrophotometry, i;ICP-AES, p;Combined use of Cation exchange separation-chelatometric titration and ICP-AES ．

     (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 : June, 1997
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Results of Analyses

Constituent SiO2 Al2O3 Fe2O3 TiO2 CaO
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