
 

2008.09.01(v20190301)

Unit：mass％

ZrO2

(+HfO2)

       Certified value 0.26₃ 0.11₉ 0.10₁ 0.16₈ 5.58₆ 0.06₄ 0.00₄ 0.00₂ 0.00₇ 0.00₃ 93.6₈ 1.59₂ 92.0₈

       Laboratories  Ｌ1   0.237 c   0.100 v   0.095 c   0.166 c   5.572 i   0.062 i   0.008 a   0.005 a   0.006 c   0.004 i   93.47 g   1.571 x －

 Ｌ2   0.262 c   0.104 i   0.092 c   0.168 i   5.554 i   0.060 i   0.006 a   0.002 a   0.005 c   0.004 i   93.49 g   1.597 i －

 Ｌ3   0.261 G   0.133 i   0.096 c   0.168 i   5.538 i   0.052 i   0.002 a   0.003 a   0.008 c   0.002 i   93.93 g   1.604 i －

 Ｌ4   0.270 G   0.149 a   0.106 c   0.169 c   5.596 a   0.066 a   0.004 a   0.002 a   0.008 c   0.004 a   93.64 g   1.579 x －

 Ｌ5   0.255 c   0.101 i   0.108 i   0.170 i   5.544 i   0.070 i   0.008 a   0.004 a   0.009 c   0.004 i   93.60 g   1.573 i －

 Ｌ6   0.278 c   0.106 a   0.101 c   0.168 c   5.577 a   0.064 a   0.004 a   0.000 a   0.009 c   0.000 a   93.71 g   1.592 x －

 Ｌ7   0.269 c   0.129 i   0.100 c   0.168 c   5.604 i   0.062 i   0.004 a   0.000 a   0.003 c   0.002 a   93.73 g   1.618 i －

 Ｌ8   0.258 c   0.126 a   0.113 c   0.164 c   5.758 a   0.071 a   0.002 a   0.001 a   0.005 c   0.004 c   93.58 g   1.575 x －

 Ｌ9   0.280 c   0.124 a   0.094 c   0.167 c   5.528 a   0.065 a   0.000 a   0.000 a   0.012 c   0.004 a   93.94 g   1.621 x －

       Average (  ) 0.263₃ 0.119₁ 0.100₆ 0.167₆ 5.585₇ 0.063₆ 0.004₂ 0.001₉ 0.007₂ 0.003₁ 93.67₇ 1.592₂ 92.08₅

Standard   (Reproducibility) 0.013₀ 0.017₂ 0.007₁ 0.001₇ 0.036₇ 0.005₄ 0.002₅ 0.001₉ 0.002₇ 0.001₀ 0.15₈ 0.019₂ －

deviation 0.007₇ 0.010₂ 0.002₂ 0.003₈ 0.020₇ 0.004₁ 0.000₉ 0.001₆ 0.001₀ 0.001₇ 0.08₀ 0.014₃ －

Uncertainty    C (95%) 0.01₀ 0.01₃ 0.00₅ 0.00₁ 0.02₈ 0.00₄ 0.00₂ 0.00₁ 0.00₂ 0.00₁ 0.1₂ 0.01₅   0.12 
*4

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

          　＊３  ZrO2＝ZrO2(+HfO2)－HfO2 ＊４ 　　

       (1) List of laboratories　:　Krosaki Corporation, 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., Toshiba Monofrax Co.,Ltd.

       (2) Analytical techniques : JIS R 2012(Method for chemical analysis of refractory containing zircon and/or zirconia) a; AAS, c;colorimetry, g;gravimetry, G;gravimetry and colorimetry, i;ICP-AES,

             v;chelatometry, x;XRF

       (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 : March, 1995

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％

ZrO2

(+HfO2)

       Certified value 0.33₅ 0.07₈ 1.62₂ 0.16₄ 0.22₁ 5.30₄ 0.76₈ 0.00₄ 1.34₂ 0.01₅ 90.0₀ 1.52₆ 88.4₈

       Laboratories  Ｌ1   0.331 x   0.086 i   1.632 i   0.157 i   0.239 i   5.335 i   0.787 a   0.004 a   1.332 c   0.018 i   90.06 g   1.514 x －

 Ｌ2   0.344 i   0.082 i   1.633 c   0.160 i   0.210 i   5.348 i   0.760 a   0.004 a   1.335 c   0.008 i   89.56 g   1.485 i －

 Ｌ3   0.349 i   0.066 i   1.640 c   0.169 i   0.212 i   5.276 i   0.740 a   0.004 a   1.339 c   0.013 i   89.13 g   1.525 x －

 Ｌ4   0.311 x   0.079 a   1.602 c   0.174 c   0.239 a   5.257 a   0.766 a   0.003 a   1.332 c   0.024 a   89.93 g   1.526 x －

 Ｌ5   0.325 i   0.045 i   1.611 i   0.158 i   0.242 i   5.280 i   0.813 a   0.006 a   1.350 c   0.004 i   89.02 g   1.520 x －

 Ｌ6   0.342 x   0.092 a   1.601 c   0.166 c   0.195 a   5.233 a   0.718 a   0.004 a   1.345 c   0.020 a   89.15 g   1.539 x －

 Ｌ7   0.351 i   0.084 i   1.635 c   0.166 c   0.238 i   5.349 i   0.777 a   0.004 a   1.363 c   0.020 i   89.93 g   1.549 i －

 Ｌ8   0.331 x   0.072 a   1.617 c   0.160 c   0.201 a   5.357 a   0.774 a   0.002 a   1.354 c   0.014 a   89.22 g   1.502 x －

 Ｌ9   0.335 x   0.094 a   1.624 c   0.166 c   0.214 a   5.297 a   0.774 a   0.001 a   1.325 c   0.016 a   90.01 g   1.570 x －

       Average (  ) 0.335₄ 0.077₈ 1.621₇ 0.164₀ 0.221₁ 5.303₆ 0.767₇ 0.003₆ 1.341₇ 0.015₂ 90.00₁ 1.525₆ 88.47₅

Standard   (Reproducibility) 0.012₈ 0.015₀ 0.014₆ 0.005₆ 0.018₃ 0.044₉ 0.027₁ 0.001₄ 0.012₃ 0.006₄ 0.18₃ 0.025₄ －

deviation 0.004₇ 0.004₁ 0.015₅ 0.004₉ 0.007₃ 0.026₇ 0.014₂ 0.000₈ 0.026₃ 0.002₉ 0.08₄ 0.011₂ －

Uncertainty    C (95%) 0.01₀ 0.01₂ 0.01₁ 0.00₄ 0.01₄ 0.03₅ 0.02₁ 0.00₁ 0.00₉ 0.00₅ 0.1₄ 0.02₀   0.14 
*4

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

          　＊３  ZrO2＝ZrO2(+HfO2)－HfO2 ＊４ 　　

       (1) List of laboratories　:　Krosaki Corporation, 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., Toshiba Monofrax Co.,Ltd.

       (2) Analytical techniques : JIS R 2012(Method for chemical analysis of refractory containing zircon and/or zirconia) a; AAS, c;colorimetry, g;gravimetry, G;gravimetry and colorimetry, i;ICP-AES,

             v;chelatometry, x;XRF

       (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 : March, 1995

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％

ZrO2

(+HfO2)

       Certified value 0.96₇ 5.29₉ 2.86₁ 0.93₄ 0.95₄ 0.96₈ 0.18₇ 0.65₃ 0.83₈ 0.02₉ 86.2₆ 1.45₄ 84.8₀

       Laboratories  Ｌ1   0.967 x   5.400 i   2.855 i   0.902 i   0.969 i   0.985 i   0.184 a   0.654 a   0.829 c   0.032 i   86.50 g   1.446 x －

 Ｌ2   0.969 i   5.406 i   2.870 c   0.933 i   0.936 i   0.947 i   0.192 a   0.637 a   0.851 c   0.018 i   86.00 g   1.452 x －

 Ｌ3   0.985 i   5.231 i   2.921 c   0.936 i   0.958 i   0.980 i   0.180 a   0.637 a   0.814 c   0.046 i   86.10 g   1.458 x －

 Ｌ4   0.971 x   5.270 a   2.865 c   0.953 c   0.968 a   0.943 a   0.190 a   0.663 a   0.852 c   0.031 a   86.21 g   1.448 x －

 Ｌ5   0.956 i   5.298 i   2.813 i   0.933 i   0.949 i   0.967 i   0.204 a   0.667 a   0.840 c   0.018 i   86.43 g   1.436 i －

 Ｌ6   0.955 x   5.241 a   2.882 c   0.954 c   0.925 a   0.956 a   0.183 a   0.657 a   0.843 c   0.016 a   86.42 g   1.466 x －

 Ｌ7   0.981 i   5.345 v   2.858 c   0.949 c   0.963 i   0.971 i   0.182 a   0.662 a   0.837 c   0.034 i   85.97 g   1.464 x －

 Ｌ8   0.956 x   5.276 a   2.827 c   0.920 c   0.968 a   0.989 a   0.188 a   0.643 a   0.847 c   0.041 a   86.34 g   1.432 x －

 Ｌ9   0.964 x   5.227 a   2.862 c   0.922 c   0.947 a   0.975 a   0.183 a   0.659 a   0.833 c   0.022 a   86.35 g   1.488 x －

       Average (  ) 0.967₁ 5.299₃ 2.861₄ 0.933₆ 0.953₇ 0.968₁ 0.187₃ 0.653₂ 0.838₄ 0.028₇ 86.25₈ 1.454₄ 84.80₄

Standard   (Reproducibility) 0.010₅ 0.069₉ 0.030₆ 0.017₂ 0.015₈ 0.016₄ 0.007₂ 0.011₈ 0.012₀ 0.010₅ 0.19₈ 0.017₁ －
－

deviation 0.005₂ 0.047₂ 0.023₀ 0.008₆ 0.007₆ 0.013₃ 0.003₄ 0.012₆ 0.008₁ 0.002₃ 0.11₁ 0.003₄

Uncertainty    C (95%) 0.00₈ 0.05₄ 0.02₄ 0.01₃ 0.01₂ 0.01₃ 0.00₆ 0.00₉ 0.00₉ 0.00₈ 0.1₅ 0.01₃   0.15 
*4

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

          　＊３  ZrO2＝ZrO2(+HfO2)－HfO2 ＊４ 　　

       (1) List of laboratories　:　Krosaki Corporation, 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., Toshiba Monofrax Co.,Ltd.

       (2) Analytical techniques : JIS R 2012(Method for chemical analysis of refractory containing zircon and/or zirconia) a; AAS, c;colorimetry, g;gravimetry, G;gravimetry and colorimetry, i;ICP-AES,

             v;chelatometry, x;XRF

       (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 : March, 1995

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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Prepared, and Values given and certified by
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2008.09.01(v20190301)

Unit：mass％

ZrO2

(+HfO2)

       Certified value 3.05₂ 6.93₃ 0.43₀ 0.13₄ 0.09₄ 0.01₇ 1.09₀ 1.94₂ 1.99₇ 3.06₉ 80.8₁ 1.35₉ 79.4₅

       Laboratories  Ｌ1   3.041 x   7.009 i   0.431 i   0.132 i   0.098 i   0.018 i   1.107 a   1.983 a   1.991 c   3.077 i   80.87 g   1.370 x －

 Ｌ2   3.027 i   6.985 i   0.419 c   0.131 i   0.092 i   0.015 i   1.050 a   1.914 a   2.041 c   3.021 i   80.74 g   1.367 x －

 Ｌ3   3.048 i   6.982 i   0.437 c   0.136 i   0.116 i   0.017 i   1.067 a   1.902 a   1.954 c   3.112 i   80.77 g   1.341 i －

 Ｌ4   3.095 x   6.874 a   0.429 c   0.134 c   0.089 a   0.018 a   1.104 a   1.923 a   1.982 c   3.074 a   80.73 g   1.361 x －

 Ｌ5   2.999 i   6.854 i   0.428 i   0.128 i   0.100 i   0.020 i   1.139 a   1.947 a   2.051 c   3.041 i   80.98 g   1.294 i －

 Ｌ6   3.079 x   6.958 a   0.432 c   0.132 c   0.080 a   0.012 a   1.072 a   1.962 a   1.994 c   3.072 a   80.58 g   1.383 x －

 Ｌ7   3.074 i   6.960 v   0.428 c   0.137 c   0.095 i   0.016 i   1.044 a   1.972 a   2.002 c   3.052 i   80.93 g   1.367 x －

 Ｌ8   3.043 x   6.954 a   0.429 c   0.134 c   0.086 a   0.019 a   1.123 a   1.937 a   1.975 c   3.088 a   80.96 g   1.345 x －

 Ｌ9   3.059 x   6.822 a   0.433 c   0.138 c   0.090 a   0.015 a   1.105 a   1.936 a   1.985 c   3.082 a   80.71 g   1.405 x －

       Average (  ) 3.051₇ 6.933₁ 0.429₆ 0.133₆ 0.094₀ 0.016₇ 1.090₁ 1.941₈ 1.997₂ 3.068₈ 80.80₈ 1.359₂ 79.44₉

Standard   (Reproducibility) 0.029₂ 0.066₄ 0.004₇ 0.003₀ 0.010₁ 0.002₄ 0.032₈ 0.027₀ 0.030₉ 0.026₈ 0.13₂ 0.030₉ －
－

deviation 0.023₈ 0.036₈ 0.004₈ 0.002₆ 0.012₅ 0.002₇ 0.022₇ 0.019₂ 0.018₈ 0.022₀ 0.07₇ 0.010₄

Uncertainty    C (95%) 0.02₂ 0.05₁ 0.00₄ 0.00₂ 0.00₈ 0.00₂ 0.02₅ 0.02₁ 0.02₄ 0.02₁ 0.1₀ 0.02₄   0.10 
*4

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

          　＊３  ZrO2＝ZrO2(+HfO2)－HfO2 ＊４ 　　

       (1) List of laboratories　:　Krosaki Corporation, 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., Toshiba Monofrax Co.,Ltd.

       (2) Analytical techniques : JIS R 2012(Method for chemical analysis of refractory containing zircon and/or zirconia) a; AAS, c;colorimetry, g;gravimetry, G;gravimetry and colorimetry, i;ICP-AES,

             v;chelatometry, x;XRF

       (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 : March, 1995

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

Prepared, and Values given and certified by
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Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories
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2008.09.01(v20190301)

Unit：mass％

ZrO2

(+HfO2)

       Certified value 10.8₂ 4.84₇ 0.17₇ 0.12₇ 1.94₅ 1.99₉ 0.45₈ 0.54₃ 0.35₄ 1.55₃ 76.9₁ 1.31₈ 75.5₉

       Laboratories  Ｌ1   10.77 G   4.939 i   0.179 i   0.128 i   1.948 i   1.984 i   0.460 a   0.554 a   0.361 c   1.573 i   76.95 g   1.307 x －

 Ｌ2   10.84 G   4.892 i   0.179 c   0.128 i   1.959 i   1.992 i   0.474 a   0.542 a   0.341 c   1.555 i   76.76 g   1.386 i －

 Ｌ3   10.90 G   4.833 i   0.175 c   0.126 i   1.935 i   1.943 i   0.443 a   0.534 a   0.345 c   1.519 i   76.75 g   1.285 i －

 Ｌ4   10.76 G   4.804 a   0.178 c   0.129 c   1.954 a   1.995 a   0.453 a   0.527 a   0.358 c   1.561 a   76.93 g   1.291 x －

 Ｌ5   10.91 G   4.908 i   0.182 i   0.129 i   1.938 i   2.046 i   0.487 a   0.567 a   0.354 c   1.574 i   77.02 g   1.288 i －

 Ｌ6   10.83 G   4.831 a   0.174 a   0.126 c   1.940 a   1.993 a   0.451 a   0.533 a   0.353 c   1.526 a   76.78 g   1.315 x －

 Ｌ7   10.65 G   4.871 i   0.175 c   0.128 c   1.958 i   1.998 i   0.449 a   0.548 a   0.357 c   1.547 i   77.19 g   1.310 x －

 Ｌ8   10.74 G   4.781 a   0.179 c   0.128 c   1.969 a   2.015 a   0.474 a   0.542 a   0.353 c   1.535 a   76.82 g   1.333 i －

 Ｌ9   10.94 G   4.768 a   0.171 c   0.124 c   1.907 a   2.028 a   0.434 a   0.536 a   0.367 c   1.583 a   77.00 g   1.345 x －

       Average (  ) 10.81₆ 4.847₄ 0.176₉ 0.127₃ 1.945₃ 1.999₃ 0.458₃ 0.542₆ 0.354₃ 1.552₆ 76.91₁ 1.317₈ 75.59₃

Standard   (Reproducibility) 0.09₂ 0.059₄ 0.003₃ 0.001₇ 0.018₄ 0.028₉ 0.016₈ 0.012₂ 0.007₈ 0.022₃ 0.14₉ 0.032₆ －

deviation 0.05₅ 0.035₂ 0.006₀ 0.002₀ 0.017₈ 0.012₅ 0.005₆ 0.013₄ 0.010₅ 0.017₀ 0.12₈ 0.013₄ －

Uncertainty    C (95%) 0.0₇ 0.04₆ 0.00₃ 0.00₁ 0.01₄ 0.02₂ 0.01₃ 0.00₉ 0.00₆ 0.01₇ 0.1₁ 0.02₅   0.12 
*4

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

          　＊３  ZrO2＝ZrO2(+HfO2)－HfO2 ＊４ 　　

       (1) List of laboratories　:　Krosaki Corporation, 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., Toshiba Monofrax Co.,Ltd.

       (2) Analytical techniques : JIS R 2012(Method for chemical analysis of refractory containing zircon and/or zirconia) a; AAS, c;colorimetry, g;gravimetry, G;gravimetry and colorimetry, i;ICP-AES,

             v;chelatometry, x;XRF

       (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 : March, 1995

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

Distributed by

Constituent SiO2 Al2O3 Fe2O3

Prepared, and Values given and certified by

MgO Na2O ZrO2 
*3K2OTiO2 P2O5 Cr2O3 HfO2CaO
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2008.09.01(v20190301)

Unit：mass％

ZrO2

(+HfO2)

       Certified value 22.1₀ 0.53₄ 0.93₆ 0.11₇ 0.02₁ 0.32₁ 2.03₄ 0.01₄ 0.01₉ 0.00₈ 73.8₆ 1.26₉ 72.5₉

       Laboratories  Ｌ1   22.03 G   0.525 i   0.947 i   0.120 i   0.020 i   0.339 i   1.993 a   0.019 a   0.018 c   0.010 i   73.85 g   1.262 x －

 Ｌ2   22.19 G   0.532 i   0.935 c   0.118 i   0.020 i   0.309 i   2.055 a   0.018 a   0.020 c   0.003 i   73.82 g   1.291 i －

 Ｌ3   22.05 G   0.534 i   0.932 c   0.118 c   0.018 i   0.303 i   2.042 a   0.012 a   0.018 c   0.010 i   73.88 g   1.225 i －

 Ｌ4   22.12 G   0.544 a   0.927 c   0.121 c   0.020 a   0.319 a   2.019 a   0.012 a   0.021 c   0.012 a   73.82 g   1.232 x －

 Ｌ5   21.93 G   0.528 i   0.947 i   0.119 i   0.028 i   0.341 i   2.030 a   0.019 a   0.020 c   0.003 i   73.87 g   1.253 i －

 Ｌ6   22.34 G   0.539 a   0.924 c   0.111 c   0.022 a   0.319 a   2.036 a   0.010 a   0.018 c   0.011 a   73.89 g   1.273 x －

 Ｌ7   22.01 G   0.544 v   0.928 c   0.118 c   0.020 i   0.319 i   2.053 a   0.012 a   0.018 c   0.008 i   73.77 g   1.304 i －

 Ｌ8   22.21 G   0.512 a   0.935 c   0.118 c   0.016 a   0.329 a   2.051 a   0.012 a   0.020 c   0.009 a   73.74 g   1.287 i －

 Ｌ9   22.00 G   0.545 a   0.948 c   0.114 c   0.024 a   0.315 a   2.029 a   0.010 a   0.020 c   0.007 a   74.09 g   1.295 x －

       Average (  ) 22.09₈ 0.533₇ 0.935₉ 0.117₄ 0.020₉ 0.321₄ 2.034₂ 0.013₈ 0.019₂ 0.008₁ 73.85₉ 1.269₁ 72.59₀

Standard   (Reproducibility) 0.13₀ 0.011₀ 0.009₂ 0.003₁ 0.003₆ 0.012₈ 0.019₆ 0.003₉ 0.001₁ 0.003₃ 0.09₇ 0.028₂ －

deviation 0.05₁ 0.011₁ 0.009₈ 0.002₄ 0.001₇ 0.006₄ 0.014₂ 0.002₀ 0.001₂ 0.001₄ 0.08₆ 0.008₃ －

Uncertainty    C (95%) 0.1₀ 0.00₈ 0.00₇ 0.00₂ 0.00₃ 0.01₀ 0.01₅ 0.00₃ 0.00₁ 0.00₃ 0.0₇ 0.02₂   0.08 
*4

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

          　＊３  ZrO2＝ZrO2(+HfO2)－HfO2 ＊４ 　　

       (1) List of laboratories　:　Krosaki Corporation, 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., Toshiba Monofrax Co.,Ltd.

       (2) Analytical techniques : JIS R 2012(Method for chemical analysis of refractory containing zircon and/or zirconia) a; AAS, c;colorimetry, g;gravimetry, G;gravimetry and colorimetry, i;ICP-AES,

             v;chelatometry, x;XRF

       (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 : March, 1995

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％

ZrO2

(+HfO2)

       Certified value 32.9₄ 3.53₉ 0.12₁ 0.13₇ 0.04₈ 0.03₁ 0.02₆ 0.04₃ 0.08₆ 0.00₂ 62.8₈ 1.21₈ 61.6₆

       Laboratories  Ｌ1   33.02 G   3.508 i   0.115 i   0.143 c   0.048 i   0.029 i   0.031 a   0.046 a   0.083 c   0.000 i   62.61 g   1.208 x －

 Ｌ2   32.97 G   3.551 i   0.112 c   0.137 i   0.046 i   0.028 i   0.028 a   0.046 a   0.089 c   0.000 i   62.68 g   1.230 i －

 Ｌ3   33.00 G   3.539 i   0.121 c   0.137 i   0.046 i   0.026 i   0.030 a   0.040 a   0.082 c   0.001 i   63.00 g   1.200 i －

 Ｌ4   32.91 G   3.508 a   0.127 c   0.138 c   0.050 a   0.035 a   0.027 a   0.044 a   0.083 c   0.002 a   62.78 g   1.196 x －

 Ｌ5   32.94 G   3.531 i   0.125 i   0.139 i   0.044 i   0.036 i   0.028 a   0.045 a   0.082 c   0.003 i   62.77 g   1.223 i －

 Ｌ6   32.97 G   3.560 v   0.125 c   0.135 c   0.050 a   0.026 a   0.023 a   0.040 a   0.090 c   0.000 a   62.10 g   1.220 x －

 Ｌ7   32.81 G   3.568 v   0.116 c   0.132 c   0.048 i   0.038 i   0.026 a   0.044 a   0.084 c   0.002 a   63.00 g   1.212 i －

 Ｌ8   32.81 G   3.545 a   0.127 c   0.137 c   0.050 a   0.030 a   0.020 a   0.041 a   0.087 c   0.005 a   62.89 g   1.231 i －

 Ｌ9   33.03 G   3.539 a   0.124 c   0.132 c   0.054 a   0.031 a   0.023 a   0.042 a   0.091 c   0.004 a   63.11 g   1.244 x －

       Average (  ) 32.94₀ 3.538₈ 0.121₃ 0.136₇ 0.048₄ 0.031₀ 0.026₂ 0.043₁ 0.085₇ 0.001₉ 62.88₂ 1.218₂ 61.66₄

Standard   (Reproducibility) 0.07₇ 0.022₀ 0.005₈ 0.003₃ 0.003₁ 0.004₃ 0.003₆ 0.002₆ 0.003₈ 0.001₈ 0.19₃ 0.015₇ －

deviation 0.04₇ 0.048₃ 0.003₀ 0.001₆ 0.001₆ 0.003₇ 0.002₃ 0.003₅ 0.002₃ 0.001₃ 0.10₇ 0.013₆ －

Uncertainty    C (95%) 0.0₆ 0.01₇ 0.00₄ 0.00₃ 0.00₂ 0.00₃ 0.00₃ 0.00₂ 0.00₃ 0.00₁ 0.1₅ 0.01₂   0.15 
*4

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

          　＊３  ZrO2＝ZrO2(+HfO2)－HfO2 ＊４ 　　

       (1) List of laboratories　:　Krosaki Corporation, 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., Toshiba Monofrax Co.,Ltd.

       (2) Analytical techniques : JIS R 2012(Method for chemical analysis of refractory containing zircon and/or zirconia) a; AAS, c;colorimetry, g;gravimetry, G;gravimetry and colorimetry, i;ICP-AES,

             v;chelatometry, x;XRF

       (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 : March, 1995

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％

ZrO2

(+HfO2)

       Certified value 34.6₅ 0.70₇ 0.09₂ 0.10₂ 0.52₁ 3.12₇ 0.03₁ 0.01₉ 0.11₇ 0.49₇ 60.1₀ 1.21₇ 58.8₈

       Laboratories  Ｌ1   34.61 G   0.752 i   0.104 i   0.102 i   0.542 i   3.139 i   0.032 a   0.019 a   0.105 c   0.504 i   59.97 g   1.216 x －

 Ｌ2   34.68 G   0.667 i   0.082 c   0.100 i   0.512 i   3.118 i   0.034 a   0.022 a   0.124 c   0.472 i   60.07 g   1.207 x －

 Ｌ3   34.73 G   0.713 i   0.091 c   0.100 c   0.519 i   3.116 i   0.032 a   0.015 a   0.116 c   0.487 i   59.82 g   1.196 i －

 Ｌ4   34.60 G   0.708 a   0.099 c   0.104 c   0.527 a   3.106 a   0.033 a   0.022 a   0.112 c   0.494 a   60.26 g   1.191 x －

 Ｌ5   34.66 G   0.673 a   0.094 c   0.100 c   0.512 i   3.148 i   0.036 a   0.024 a   0.117 c   0.496 i   60.25 g   1.217 i －

 Ｌ6   34.71 G   0.744 a   0.090 c   0.100 c   0.516 a   3.106 a   0.028 a   0.015 a   0.124 c   0.510 a   60.10 g   1.214 x －

 Ｌ7   34.52 G   0.696 i   0.086 c   0.106 c   0.535 i   3.130 i   0.031 a   0.020 a   0.120 c   0.516 i   60.19 g   1.258 i －

 Ｌ8   34.48 G   0.724 a   0.088 c   0.102 c   0.512 a   3.112 a   0.025 a   0.018 a   0.113 c   0.494 a   60.09 g   1.227 i －

 Ｌ9   34.82 G   0.687 a   0.092 c   0.108 c   0.512 a   3.171 a   0.026 a   0.016 a   0.126 c   0.499 a   60.16 g   1.231 x －

       Average (  ) 34.64₆ 0.707₁ 0.091₈ 0.102₄ 0.520₈ 3.127₃ 0.030₈ 0.019₀ 0.117₄ 0.496₉ 60.10₁ 1.217₄ 58.88₄

Standard   (Reproducibility) 0.09₉ 0.029₉ 0.006₆ 0.003₂ 0.011₂ 0.021₈ 0.003₇ 0.003₄ 0.006₇ 0.012₉ 0.15₂ 0.020₀ －

deviation 0.06₀ 0.009₇ 0.006₁ 0.003₄ 0.009₀ 0.018₇ 0.002₄ 0.002₀ 0.004₆ 0.016₆ 0.07₂ 0.012₀ －

Uncertainty    C (95%) 0.0₈ 0.02₃ 0.00₅ 0.00₂ 0.00₉ 0.01₇ 0.00₃ 0.00₃ 0.00₅ 0.01₀ 0.1₂ 0.01₅   0.12 
*4

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

          　＊３  ZrO2＝ZrO2(+HfO2)－HfO2 ＊４ 　　

       (1) List of laboratories　:　Krosaki Corporation, 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., Toshiba Monofrax Co.,Ltd.

       (2) Analytical techniques : JIS R 2012(Method for chemical analysis of refractory containing zircon and/or zirconia) a; AAS, c;colorimetry, g;gravimetry, G;gravimetry and colorimetry, i;ICP-AES,

             v;chelatometry, x;XRF

       (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 : March, 1995

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％

ZrO2

(+HfO2)

       Certified value 40.5₅ 0.88₇ 0.15₀ 0.15₃ 0.30₀ 0.15₀ 0.94₃ 0.02₈ 0.08₁ 0.01₂ 56.7₅ 1.12₄ 55.6₂

       Laboratories  Ｌ1   40.43 G   0.886 i   0.156 i   0.153 i   0.314 i   0.152 i   0.943 a   0.026 a   0.080 c   0.012 i   56.59 g   1.121 x －

 Ｌ2   40.63 G   0.881 i   0.146 c   0.151 i   0.310 i   0.148 i   0.957 a   0.038 a   0.084 c   0.012 i   56.66 g   1.137 i －

 Ｌ3   40.58 G   0.900 i   0.146 c   0.152 c   0.292 i   0.145 i   0.939 a   0.026 a   0.078 c   0.011 i   56.67 g   1.092 i －

 Ｌ4   40.61 G   0.889 a   0.144 c   0.156 c   0.300 a   0.146 a   0.941 a   0.030 a   0.080 c   0.010 a   56.74 g   1.089 x －

 Ｌ5   40.61 G   0.888 i   0.153 i   0.154 i   0.294 i   0.151 i   0.938 a   0.032 a   0.081 c   0.006 i   56.65 g   1.123 i －

 Ｌ6   40.49 G   0.890 a   0.149 c   0.155 c   0.294 a   0.159 a   0.933 a   0.022 a   0.084 c   0.018 a   56.89 g   1.121 x －

 Ｌ7   40.36 G   0.878 i   0.148 c   0.155 c   0.302 i   0.149 i   0.931 a   0.026 a   0.078 c   0.012 i   56.79 g   1.171 i －

 Ｌ8   40.48 G   0.877 a   0.152 c   0.152 c   0.302 a   0.150 a   0.955 a   0.028 a   0.080 c   0.016 a   57.00 g   1.131 i －

 Ｌ9   40.77 G   0.891 a   0.153 c   0.150 c   0.296 a   0.147 a   0.949 a   0.028 a   0.082 c   0.009 a   56.74 g   1.128 x －

       Average (  ) 40.55₁ 0.886₇ 0.149₇ 0.153₁ 0.300₄ 0.149₇ 0.942₉ 0.028₄ 0.080₈ 0.011₈ 56.74₈ 1.123₇ 55.62₄

Standard   (Reproducibility) 0.11₂ 0.006₇ 0.004₂ 0.002₀ 0.007₇ 0.004₂ 0.009₁ 0.004₅ 0.002₁ 0.003₄ 0.13₂ 0.024₄ －

deviation 0.04₅ 0.009₂ 0.004₂ 0.003₀ 0.006₂ 0.003₀ 0.007₁ 0.002₃ 0.001₄ 0.002₀ 0.11₅ 0.005₅ －

Uncertainty    C (95%) 0.0₉ 0.00₅ 0.00₃ 0.00₂ 0.00₆ 0.00₃ 0.00₇ 0.00₃ 0.00₂ 0.00₃ 0.1₀ 0.01₉   0.10 
*4

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

          　＊３  ZrO2＝ZrO2(+HfO2)－HfO2 ＊４ 　　

       (1) List of laboratories　:　Krosaki Corporation, 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., Toshiba Monofrax Co.,Ltd.

       (2) Analytical techniques : JIS R 2012(Method for chemical analysis of refractory containing zircon and/or zirconia) a; AAS, c;colorimetry, g;gravimetry, G;gravimetry and colorimetry, i;ICP-AES,

             v;chelatometry, x;XRF

       (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 : March, 1995

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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Unit：mass％

ZrO2

(+HfO2)

       Certified value 45.7₀ 0.45₁ 0.30₈ 0.09₉ 3.07₈ 0.54₈ 0.04₃ 0.01₀ 0.11₃ 0.00₉ 49.7₂ 0.98₇ 48.7₄

       Laboratories  Ｌ1   45.69 G   0.475 i   0.313 i   0.098 i   3.123 i   0.552 i   0.040 a   0.009 a   0.105 c   0.010 i   49.64 g   0.982 x －

 Ｌ2   45.67 G   0.446 i   0.306 c   0.096 i   3.112 i   0.538 i   0.044 a   0.016 a   0.119 c   0.009 i   49.70 g   1.013 i －

 Ｌ3   45.65 G   0.448 i   0.297 c   0.098 c   3.054 i   0.537 i   0.046 a   0.010 a   0.111 c   0.009 i   49.52 g   0.952 i －

 Ｌ4   45.71 G   0.447 a   0.300 c   0.101 c   3.106 a   0.539 a   0.043 a   0.007 a   0.108 c   0.007 a   49.67 g   0.961 x －

 Ｌ5   45.73 G   0.432 i   0.314 i   0.100 i   3.060 i   0.560 i   0.047 a   0.012 a   0.117 c   0.006 i   49.71 g   0.987 i －

 Ｌ6   45.70 G   0.464 a   0.307 c   0.100 c   3.097 a   0.544 a   0.042 a   0.010 a   0.118 c   0.008 a   49.74 g   0.977 x －

 Ｌ7   45.63 G   0.456 i   0.307 c   0.097 c   3.053 i   0.545 i   0.040 a   0.008 a   0.106 c   0.010 i   49.81 g   1.027 i －

 Ｌ8   45.67 G   0.442 a   0.314 c   0.098 c   3.058 a   0.552 a   0.042 a   0.008 a   0.116 c   0.010 a   49.74 g   0.999 i －

 Ｌ9   45.83 G   0.446 a   0.311 c   0.100 c   3.035 a   0.561 a   0.042 a   0.008 a   0.120 c   0.008 a   49.99 g   0.983 x －

       Average (  ) 45.69₈ 0.450₇ 0.307₇ 0.098₇ 3.077₆ 0.547₆ 0.042₉ 0.009₈ 0.113₃ 0.008₆ 49.72₄ 0.986₈ 48.73₇

Standard   (Reproducibility) 0.06₃ 0.012₉ 0.006₁ 0.001₇ 0.032₇ 0.009₂ 0.002₆ 0.002₉ 0.005₉ 0.001₃ 0.13₅ 0.023₈ －

deviation 0.06₆ 0.008₂ 0.004₀ 0.001₇ 0.014₃ 0.009₈ 0.002₉ 0.001₄ 0.002₈ 0.001₀ 0.08₇ 0.007₃ －

Uncertainty    C (95%) 0.0₅ 0.01₀ 0.00₅ 0.00₁ 0.02₅ 0.00₇ 0.00₂ 0.00₂ 0.00₅ 0.00₁ 0.1₀ 0.01₈   0.11 
*4

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

          　＊３  ZrO2＝ZrO2(+HfO2)－HfO2 ＊４ 　　

       (1) List of laboratories　:　Krosaki Corporation, 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., Toshiba Monofrax Co.,Ltd.

       (2) Analytical techniques : JIS R 2012(Method for chemical analysis of refractory containing zircon and/or zirconia) a; AAS, c;colorimetry, g;gravimetry, G;gravimetry and colorimetry, i;ICP-AES,

             v;chelatometry, x;XRF

       (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 : March, 1995

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

P2O5 Cr2O3 HfO2Constituent SiO2 Al2O3 Fe2O3 TiO2 CaO MgO Na2O K2O
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