The Technical Association of Refractories, Japan

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

JRRM 601

(Zircon-Zirconia Refractory)

Results of Analyses

2008.09.01(v20190301)

Unit : mass%

Constituent SlOz A1203 FQZOS TlOz CaO MgO NazO Kzo P205 CI‘an (+ZI-II.f(‘)(; ) HfOz ZI'OZ 3
Certified value 0.265 0.11, 0.101 0.16s 5.586 0.064 0.004 0.00: 0.00s 0.00s 93.6¢ 1.59: 92.0s
Laboratories L. 0.237 . 0.100 v 0.09s . 0.166 « 5.57z21 0.06: : 0.00s a 0.00s a 0.00s . 0.004 : 93.47 ¢ 1.57:« -
L. 0.26: . 0.104: 0.09: . 0.16s i 5.554 0.060 i 0.006 a 0.00: a 0.00s . 0.004 i 93.4 ¢ 1.597: -
Ls 0.26: ¢ 0.13s: 0.09s . 0.16s : 5.53s i 0.05:2: 0.00: a 0.00s a 0.00s . 0.00: 93.93 ¢ 1.604: -
L. 0.270c 0.149 o 0.106 < 0.16¢ 5.596 a 0.066 a 0.004 a 0.00: a 0.00s « 0.004 a 93.64 ¢ 1.57s « -
Ls 0.255 ¢ 0.10:: 0.10s : 0.170: 5.544 0.070: 0.00s a 0.004 a 0.00s . 0.004 i 93.60 ¢ 1.57s: -
Ls 0.27s ¢ 0.106 o 0.10: ¢ 0.16s . 5.577a 0.064 a 0.004 a 0.000 a 0.00y . 0.000 93.71 ¢ 1.59: « -
L 0.26s . 0.12¢ 3 0.100 « 0.16s . 5.604 i 0.06: : 0.004 a 0.000 a 0.00s . 0.00: a 93.75 ¢ 1.61s: -
Ls 0.25s ¢ 0.126 o 0.11s 0.164 ¢ 5.75s a 0.071a 0.00: a 0.001 a 0.00s . 0.00s . 93.5s ¢ 1.575 « -
Ls 0.280 0.124 . 0.09: 0.167 . 5.52s a 0.065 a 0.000 a 0.000 a 0.01:. 0.004 a 93.94 ¢ 1.62: « -
Average (x) 0.263s 0.119: 0.100s 0.167s 5.585; 0.063s 0.004: 0.001, 0.007: 0.003: 93.67, 1.592. 92.08s
Standard (Reproducibility) S; 0.0130 0.017: 0.007: 0.001, 0.036+ 0.0054 0.002s 0.001, 0.002+ 0.0010 0.15s 0.019:. -
L. Reproducibility s
deviation [without Iaboratories] Tee) 0.007, 0.010: 0.002: 0.003s 0.020, 0.004+ 0.000s 0.001s 0.0010 0.001, 0.080 0.014s -
Uncertainty C (95%) 0.01o 0.01s 0.00s 0.001 0.02s 0.004 0.00: 0.001 0.00: 0.001 0.1. 0.01s 0.1, 4

(Note) * 1 Sy(r)is intermediate precision without a time condition.
% 3 Zr0,=Zr0,(+Hf0,) —HfO,

(1) List of laboratories

Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd., Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.

% 2 The half-width confidence interval C (95%) = t, ;40 xS: /¢

x4 B - 2 - 2
S><Zrc>2 - SerOz(HfOZ) + stfo2

(0 = number of laboratories)

Krosaki Corporation, Kawasaki Refractories Co.,Ltd., The Industrial Technology Center of Okayama Prefecture, Yotai Refractories Co.,Ltd., Asahi Glass 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, ;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
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The Technical Association of Refractories, Japan

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

JRRM 602

(Zircon-Zirconia Refractory)

Results of Analyses

2008.09.01(v20190301)

Unit : mass%

Constituent SlOz A1203 FQZOS TlOz CaO MgO NazO Kzo P205 CI‘an (+ZI-II.f(‘)(; ) HfOz ZI'OZ 3
Certified value 0.33s 0.07s 1.62. 0.164 0.22: 5.304 0.76s 0.004 1.34. 0.01s 90.00 1.526 88.4s
Laboratories L. 0.331 « 0.08s 1.632: 0.157: 0.239: 5.335 1 0.787 « 0.004 » 1.332 0.01s: 90.06 ¢ 1.514« -
L2 0.344: 0.082: 1.633 ¢ 0.160: 0.210: 5.34s 0.760 » 0.004 » 1.335 ¢ 0.00s : 89.56 ¢ 1.485 -
Ls 0.349 0.066 : 1.640 . 0.16¢: 0.212: 5.27 0.740 « 0.004 4 1.339 0.01s: 89.15 ¢ 1.525 « -
La 0.311 « 0.079 a 1.60: . 0.174 ¢ 0.239 a 5.257. 0.766 a 0.00s » 1.33: 0.024 » 89.9; 1.526 « -
Ls 0.325 4 0.045 : 1.61:: 0.15s 0.24 5.280: 0.8134 0.006 4 1.350 0.004: 89.0: ¢ 1.520 < -
Le 0.342 « 0.09: « 1.60: « 0.166 . 0.19;s » 5.233. 0.71s a 0.004 » 1.345 . 0.020 » 89.15 1.539 « -
L+ 0.351 0.08: 1.635 0.166 . 0.23s 1 5.349; 0.777 4 0.004 4 1.36s . 0.020 : 89.9; ¢ 1.540 -
Ls 0.331 « 0.072 a 1.617 0.160 « 0.201 a 5.357 0.774 a 0.00: » 1.354 ¢ 0.014 89.2: ¢ 1.50: « -
Lo 0.335 « 0.09: 4 1.62: . 0.166 . 0.2144 5.297. 0.774 4 0.00: « 1.325. 0.016 4 90.0: 1.570 < -
Average (%) 0.3354 0.077s 1.621, 0.1640 0.2211 5.3036 0.767; 0.003s 1.341, 0.015: 90.00: 1.525¢ 88.47s
Standard (Reproducibility) S; 0.012s 0.0150 0.014s 0.0056 0.018: 0.044, 0.027: 0.0014 0.012s 0.0064 0.18s 0.0254 -
.. Reproducibility - o
deviation [Without IaboratoriesJ s 0.004, 0.004 0.015s 0.004, 0.007s 0.026; 0.014- 0.000s 0.0263 0.002, 0.084 0.011-
Uncertainty C (95%) 0.01o 0.01: 0.01: 0.004 0.01.4 0.03s 0.02; 0.00: 0.00s 0.00s 0.14 0.020 0.1. 4

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

% 2 The half-width confidence interval C (95%) = t, ;405 xS;/ Je

* 4 _ 2 2
5§2r02 - S;ZrOZ(HfOZ) + S§Hf0Z

(0 = number of laboratories)

(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, gigravimetry, G;gravimetry and colorimetry, ;ICP-AES,

vichelatometry, 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
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Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories
JRRM 603

The Technical Association of Refractories, Japan

(Zircon-Zirconia Refractory)

Results of Analyses

2008.09.01(v20190301)

Unit : mass%

Constituent SlOz A1203 FQZOS TlOz CaO MgO NazO Kzo P205 CI‘an (+ZI-II.f(‘)(; ) HfOz ZI'OZ 3
Certified value 0.96+ 5.29 2.86+ 0.934 0.954 0.96s 0.18; 0.65; 0.83s 0.02 86.25 1.454 84.80
Laboratories L. 0.967 « 5.400 2.855 4 0.90: : 0.969 : 0.98; 0.184 0.654 a 0.829 . 0.03: 86.50 ¢ 1.446 « -
L- 0.969 5.406 2.870 « 0.93s 0.936 i 0.947 0.19: 2 0.637 a 0.85: ¢ 0.01s 86.00 ¢ 1.45; « -
Ls 0.98:: 5.231 4 2.92: ¢ 0.936 0.95s 0.980 i 0.180 a 0.637a 0.814. 0.046 86.10 ¢ 1.45¢ « -
L. 0.97: « 5.270 a 2.865 « 0.955 . 0.965 a 0.94; . 0.19 a 0.665 a 0.85z ¢ 0.03: a 86.2: ¢ 1.44s « -
Ls 0.956 5.29s 2.815: 0.935: 0.94: 0.967: 0.204 2 0.667 a 0.840 . 0.01s: 86.4s ¢ 1.436 -
Ls 0.955 « 5.241 . 2.88: ¢ 0.954 ¢ 0.925 a 0.956 a 0.185 2 0.657 a 0.84; ¢ 0.016 a 86.4: ¢ 1.466 « -
L+ 0.98:: 5.345 v 2.85s ¢ 0.94s . 0.965 0.97:: 0.18: 0.662 a 0.837. 0.034 85.97 ¢ 1.46. « -
Ls 0.956 « 5.276 a 2.827 ¢ 0.92 . 0.965 a 0.989 a 0.185 2 0.645 a 0.847 ¢ 0.04: a 86.3: ¢ 1.43: « -
Ly 0.964 « 5.227 2 2.86: . 0.92: . 0.947 . 0.975 a 0.18: 2 0.659 a 0.835 . 0.02:2 a 86.35 ¢ 1.48s « -
Average (x) 0.967: 5.299; 2.861. 0.933s 0.953, 0.968: 0.187; 0.653: 0.8384 0.028; 86.25s 1.4544 84.804
Standard (Reproducibility) S; 0.010s 0.069s 0.030s 0.017. 0.015 0.016. 0.007. 0.011e 0.012 0.010s 0.19 0.017, -
Reproducibilit - -
deviation [witphout IabomforiesJ | 0.005. | 0.047: | 0.023 | 0.008 | 0.007: | 0.013s | 0.003s | 0.012 | 0.008 | 0.002¢ | 0.11: | 0.003
Uncertainty C (95%) 0.00s 0.054 0.024 0.01s 0.01. 0.01s 0.00s 0.00s 0.00s 0.00s 0.1s 0.01s 0.1, 4

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

% 2 The half-width confidence interval C (95%) = t, ;405 xS;/ Je

* 4 . _ . 2 . 2
S><zroz - SerOZ(HfOZ) + S><|-|foZ

(0 = number of laboratories)

(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, gigravimetry, G;gravimetry and colorimetry, ;ICP-AES,

vichelatometry, 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

Prepared, and Values given and certified by

Distributed 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

SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan

Telephone : 81-78-303-3810

Fax : 81-3-3572-0175

Fax : 81-78-303-3822



Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories
JRRM 604

The Technical Association of Refractories, Japan

(Zircon-Zirconia Refractory)

Results of Analyses

2008.09.01(v20190301)

Unit : mass%

Constituent SlOz A1203 FQZOS TlOz CaO MgO NazO Kzo P205 CI‘an (+ZI-II.f(‘)(; ) HfOz ZI'OZ 3
Certified value 3.052 6.93: 0.430 0.134 0.094 0.01, 1.090 1.94. 1.99, 3.06s 80.8: 1.35s¢ 79.4s
Laboratories L. 3.04: « 7.009 ; 0.431 0.132: 0.09s 0.01s 1.107 2 1.98: . 1.99: . 3.077 80.87 ¢ 1.370 « -
L- 3.027 6.985 0.415 . 0.13: 0.09: 0.015: 1.050 a 1.914a 2.04: . 3.02: 80.74 ¢ 1.367 « -
Ls 3.04s 6.98: 0.437 ¢ 0.136: 0.116: 0.017: 1.067 . 1.90: . 1.95: ¢ 3.11z2 80.77 ¢ 1.341: -
L. 3.095 « 6.874 a 0.42 . 0.134. 0.089 a 0.01s a 1.104a 1.925 « 1.98: . 3.074a 80.7s ¢ 1.361 « -
Ls 2.99¢ 1 6.854 0.42s 0.12s: 0.100 0.020 1.130a 1.947 . 2.05: . 3.04. 4 80.9s ¢ 1.294 -
Ls 3.07s « 6.955 a 0.43: . 0.13:. 0.080 a 0.01:2 2 1.07z 4 1.96: » 1.99: . 3.07z 4 80.5s ¢ 1.38s « -
L+ 3.0744 6.960 v 0.42s . 0.137 0.09s 0.016 1.044 . 1.97:. 2.00: . 3.052 80.93 ¢ 1.367 « -
Ls 3.04; « 6.95. o 0.42 . 0.134. 0.086 a 0.019 a 1.125 . 1.937. 1.975 . 3.08s » 80.96 ¢ 1.345 « -
Ly 3.059 « 6.82:2 2 0.43;s . 0.13s 0.09 a 0.015 1.105 1.936 1.985 . 3.08:2 2 80.7: ¢ 1.405 « -
Average (x) 3.051, 6.933: 0.4296 0.1336 0.0940 0.016, 1.0904 1.941s 1.997. 3.068s 80.80s 1.359: 79.44,
Standard (Reproducibility) S; 0.029; 0.066s 0.004, 0.0030 0.0104 0.002, 0.032¢ 0.0270 0.030s 0.026 0.13. 0.030 -
.o Reproducibility - _
deviation [without Iaboratories] i | 0.023: | 0.036: | 0.004s | 0.002 | 0.012s | 0.002; | 0.022 | 0.019. | 0.018 | 0.022 | 0.07: | 0.010s
Uncertainty C (95%) 0.02. 0.05: 0.004 0.00: 0.00s 0.00: 0.02s 0.02: 0.024 0.024 0.10 0.024 0.10 4

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

% 2 The half-width confidence interval C (95%) = t, ;405 xS;/ Je

* 4 . _ . 2 . 2
S><zroz - SerOZ(HfOZ) + S><|-|foZ

(0 = number of laboratories)

(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, gigravimetry, G;gravimetry and colorimetry, ;ICP-AES,

vichelatometry, 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
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The Technical Association of Refractories, Japan

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

JRRM 605

(Zircon-Zirconia Refractory)
Results of Analyses

2008.09.01(v20190301)

Unit : mass%

Constituent SlOz A1203 FQZOS TlOz CaO MgO NazO Kzo P205 CI‘an (+ZI-II.f(‘)(; ) HfOz ZI'OZ 3
Certified value 10.8: 4.84; 0.17; 0.12; 1.94s 1.99 0.45 0.545 0.354 1.55s 76.9: 1.31s 75.5¢
Laboratories L 10.77 ¢ 4.939 i 0.179 0.12s 1.94s: 1.984 0.460 a 0.554 2 0.36: ¢ 1.5 76.95 ¢ 1.307 « -
L- 10.8sc 4.89: 0.175 0.12s 1.95¢ i 1.99: 0.474 a 0.54: a 0.34: ¢ 1.555 76.76 ¢ 1.386 i -
Ls 10.9 « 4.835: 0.17s ¢ 0.126: 1935 1945 0.445 . 0.531 0.345 . 1519 76.75 ¢ 1.28s -
L. 10.76 4.804 a 0.17s . 0.12 . 1.954 1.99;s « 0.45; a 0.527 a 0.35s ¢ 1.561 4 76.9s ¢ 1.29: « -
Ls 1091 ¢ 4.90s 0.18:: 0.12¢: 1.93s 2.046 i 0.487 0.567 a 0.354 1.574 77.0:2 ¢ 1.28s -
Ls 10.8 c 4.831 a 0.174 2 0.126 . 1.940 » 1.99; « 0.45: 2 0.53s3 a 0.35; ¢ 1.526 o 76.7s ¢ 1.315 « -
L+ 10.65 « 4.871: 0.17s ¢ 0.12s 1.95s: 1.99s: 0.449 o 0.54s 2 0.357 . 1.547: T7.10 ¢ 1.310« -
Ls 10.74c 4.78:1 a 0.175 « 0.125 . 1.969 » 2.015a 0.474 2 0.54: a 0.35; ¢ 1.535 4 76.8: ¢ 1.335 -
Ly 109 ¢ 4.76s o 0.17: ¢ 0.124 ¢ 1.907 2.02s a 0.431 2 0.536 a 0.367 . 1.583 4 77.00 ¢ 1.345 « -
Average (x) 10.81s 4.847, 0.1760 0.127, 1.945; 1.999, 0.458s 0.5426 0.354s 1.552s 76.914 1.317s 75.59s
Standard (Reproducibility) S; 0.09. 0.059. 0.003:s 0.001, 0.018. 0.028 0.016s 0.012: 0.007s 0.0225 0.14, 0.032s -
Reproducibilit -
deviation [Wifhout“,a'b;r'afoﬁes] Siy™] 005 | 0.035: | 0.006 | 0.002% | 0017 | 0012 | 0.005 | 0013 | 0.010s | 0.017 | 012 | 0.013 —
Uncertainty C (95%) 0.0, 0.04s 0.00s 0.00+ 0.014 0.02: 0.01s 0.00s 0.00s 0.01, 0.14 0.02s 0.1 4

(Note) 3 1 S| () is intermediate precision without a time condition.

% 3 Zr0,=7Zr0,(+Hf0,) —HfO,

% 2 The half-width confidence interval C (95%) = t, o0 xS, /!

x4 B - 2 - 2
S><Zrc>2 - SerOz(HfOZ) + stfo2

(0 = number of laboratories)

(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, ;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
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Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories
JRRM 606

The Technical Association of Refractories, Japan

(Zircon-Zirconia Refractory)

Results of Analyses

2008.09.01(v20190301)

Unit : mass%

Constituent SlOz A1203 FQZOS TlOz CaO MgO NazO Kzo P205 CI‘an (+ZI-II.f(‘)(; ) HfOz ZI'OZ 3
Certified value 221, | 053 | 093 | 011, | 0.02 0.32, 203 | 001 | 001 | 000 | 738 | 126 | 72.5
Laboratories L1 22.05 ¢ 0.525 1 0.947 0.120 1 0.020 i 0.339 1 1.99; . 0.015 0.01s . 0.010 73.85 ¢ 1.262 « -
Lo 22. 10 ¢ 0.532 0.935 . 0.11s: 0.020 i 0.309 i 2.055 a 0.01s 0.020 . 0.00s i 73.82 ¢ 1.29:: -
L. 92.056 | 053 | 093.| 01lec| 00Ls: | 0.30s: | 2.040. | 0.01ea | 0.0Lec | 0.0%0: | 788 | 1.22. —
L. 92126 | 0540, | 092, | 012..| 002.| 08le. | 2.0%o. | 0.01:a | 002 | 00L. | 738, | 1.23:. —
Ls 2196 | 052 | 094:: | 011e:| 0.02: | 034 | 203.| 00L.| 002.]| 000 | 73.8.| 1.25. —
Ls 92.3:6 | 053.| 092.| 01L.| 002.| 08l | 2.03.| 00%.| 00L.| 00L.| 7384 | 1.27:. —
L. 92.006 | 054, | 092.| 01lec| 0.02;: | 0381e: | 2.05:. | 0.0%ea | 00Lec| 000s: | 78.7:. | 1.30.: —
L 9226 | 05l:a | 093, | 015sc| 00Le. | 0.82.| 2.05.| 001:.| 002.| 000, | 78.7..| 1.28: —
Lo 92.006 | 0545, | 094c. | 01Li.| 002.| 08l | 2.02.| 00L.| 002.]| 000. | 7400, | 1.29. —
Average (X) 92.09 | 0533 | 0935 | 0.117. | 0.020, | 0321, | 2.034. | 0.013. | 0.019. | 0.008 | 73.85 | 1.269, | 72.59%
Standard (Reproducibility) S, 0.13% | 0011, | 0.009. | 0.003 | 0.003 | 0012 | 0019 | 0.003 | 0.001, | 0.003 | 009 | 0.028 —
Reproducibilit -
deviation [Wifhou:a;;r'atyoriesJ 1 005 | 0011, | 0.009 | 0.002 | 0001, | 0006, | 0.014. | 0.002 | 0.001. | 0.001. | 008 | 0.008 —
Uncertainty C (95%) 0.1o 0.00. | 000, | 000. | 000 | 001 | 001 | 000 | 0.00 0.00; 0.0, 0.02; 0.0 ™

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

% 2 The half-width confidence interval C (95%) = t, ;¢ xS- /¢
e 2 2
x4 Sxzro, = \/(S;ZrOZ(HfOZ) ) + (51 HfO, j

(0 = number of laboratories)

(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, gigravimetry, G;gravimetry and colorimetry, ;ICP-AES,

vichelatometry, 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
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Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories
JRRM 607

The Technical Association of Refractories, Japan

(Zircon-Zirconia Refractory)

Results of Analyses

2008.09.01(v20190301)

Unit : mass%

Constituent SlOz A1203 FQZOS TlOz CaO MgO NazO Kzo P205 CI‘an (+ZI-II.f(‘)(; ) HfOz ZI'OZ 3
Certified value 32.94 3.530 0.12: 0.134 0.04s 0.03: 0.02s 0.04s 0.08s 0.00 62.8s 1.21s 61.66
Laboratories L. 33.02 ¢ 3.50s 0.115: 0.14s . 0.04s: 0.029 0.03: = 0.04s6 » 0.08:s . 0.000 : 62.61 ¢ 1.20s « -
Lo 32.97¢ 3.551 1 0.11:. 0.137: 0.045 i 0.02s i 0.025 a 0.04s a 0.08s . 0.000 i 62.65 ¢ 1.230 -
Ls 33.00 ¢ 3.53¢: 0.12: ¢ 0.137: 0.04s : 0.026 0.030 « 0.040 « 0.08: . 0.00: : 63.00 ¢ 1.200 -
La 32.91 ¢ 3.50s o 0.127 ¢ 0.13s ¢ 0.050 a 0.03s » 0.027 a 0.044 » 0.08s . 0.00: » 62.7s ¢ 1.196 < -
Ls 32.9: ¢ 3.531: 0.125 0.139 0.044 0.03s 0.02s o 0.045 o 0.08: . 0.00s ; 62.77 ¢ 1.22s4 -
Le 32.97¢6 3.560 v 0.125 0.135 ¢ 0.050 a 0.026 » 0.02s » 0.040 « 0.09 . 0.000 » 62.10 ¢ 1.220 « -
L+ 32.81 ¢ 3.56s v 0.116 0.132 0.04s 0.03s 0.026 4 0.044 4 0.08s . 0.00: 4 63.00 ¢ 1.212 -
Ls 32.81 ¢ 3.545 a 0.127 ¢ 0.137 0.050 a 0.030 a 0.020 » 0.04. » 0.087 . 0.00s » 62.89 ¢ 1.23: -
Lo 33.0s ¢ 3.539 4 0.124 ¢ 0.132 0.054 4 0.031 4 0.02s 4 0.042 o 0.09: . 0.004 4 63.11 ¢ 1.244 < -
Average (%) 32.940 3.538s 0.121s 0.136, 0.048.4 0.031o 0.026: 0.043: 0.085; 0.001s 62.88; 1.218; 61.664
Standard (Reproducibility) —S; 0.07, 0.0220 0.005s 0.003s 0.003: 0.0045 0.003s 0.002s 0.003s 0.001s 0.19s 0.015; -
Reproducibilit -
deviation [witphout Iabora:loriesJ Sicry 0.04, 0.048; 0.0030 0.001s 0.001s 0.003; 0.002s 0.003s 0.0025 0.001s 0.10+ 0.013s -
Uncertainty C (95%) 0.0 0.01, 0.004 0.00s 0.00: 0.00s 0.00s 0.00: 0.00s 0.001 0.1s 0.01. 0.1; 4

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

% 2 The half-width confidence interval C (95%) = t, ;g xS; / Ve

* 4 _ z z
S;Zr02 - S;Zroz(HfOZ) + S?Hfo2

(0 = number of laboratories)

(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, gigravimetry, G;gravimetry and colorimetry, ;ICP-AES,

vichelatometry, 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
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The Technical Association of Refractories, Japan

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

JRRM 608

(Zircon-Zirconia Refractory)

Results of Analyses

2008.09.01(v20190301)

Unit : mass%

Constituent SlOz A1203 FQZOS TlOz CaO MgO NazO Kzo P205 CI‘an (+ZI-II.f(‘)(; ) HfOz ZI'OZ 3
Certified value 34.65 0.707 0.09: 0.10: 0.52: 3.12, 0.03: 0.01s 0.11, 0.49, 60.1o 1.21, 58.8s
Laboratories L. 34.61 ¢ 0.75:2 0.104: 0.102: 0.542 3.139 i 0.03:2« 0.01 » 0.10s . 0.504 1 59.97 1.216 « -
Lo 34.65 ¢ 0.667 i 0.08: . 0.100 i 0.512 3.11s: 0.034 2 0.02: a 0.124 . 0.47: i 60.07 ¢ 1.207 « -
Ls 34.7s 6 0.71s 0.09: . 0.100 « 0.519 3.11s: 0.032 4 0.015 4 0.116 0.487 59.8: ¢ 1.19: -
La 34.60 ¢ 0.70s o 0.09s . 0.104 ¢ 0.527 4 3.106 a 0.03s3 » 0.02: » 0.11:z 0.49. . 60.26 ¢ 1.19: « -
Ls 34.66 0.675 4 0.09; . 0.100 « 0.512: 3.14s: 0.036 « 0.024 4 0.117. 0.49s ; 60.25 ¢ 1.2174 -
Le 34.7 a 0.744 a 0.09 « 0.100 « 0.516 3.106 a 0.02s » 0.015» 0.124 0.510a 60.10 ¢ 1.214« -
L+ 34.52 ¢ 0.69 0.08s . 0.106 « 0.535 1 3.130: 0.031 4 0.020 « 0.120 . 0.516: 60.1 ¢ 1.25s -
Ls 34.4s 0.724 a 0.08s . 0.10: . 0.512. 3.11z. 0.025 » 0.01s» 0.115. 0.49. . 60.09 ¢ 1.227 -
Lo 34.8: ¢ 0.687 4 0.09: . 0.10s . 0.5124 3.17:1 . 0.026 4 0.016 4 0.126 . 0.499 « 60.16 ¢ 1.23:1« -
Average (%) 34.64¢ 0.707: 0.091s 0.1024 0.520s 3.1273 0.030s 0.019 0.1174 0.496, 60.10: 1.217, 58.88.4
Standard (Reproducibility) —S; 0.09, 0.029 0.006s 0.003: 0.011- 0.021s 0.003; 0.0034 0.006; 0.012, 0.152 0.0200 -
L. Reproducibility - o
deviation [without Iaboratories] s 0.060 0.009, 0.006: 0.0034 0.0090 0.018; 0.0024 0.0020 0.004s 0.016s 0.072 0.0120
Uncertainty C (95%) 0.0s 0.02s 0.00s 0.00: 0.00s 0.01, 0.00s 0.00s 0.00s 0.01o 0.1 0.01s 0.1, 4

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

% 2 The half-width confidence interval C (95%) = t, ;405 xS;/ Je

* 4 . _ . 2 . 2
S><zroz - SerOZ(HfOZ) + S><|-|foZ

(0 = number of laboratories)

(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, gigravimetry, G;gravimetry and colorimetry, ;ICP-AES,

vichelatometry, 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
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The Technical Association of Refractories, Japan

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

JRRM 609

(Zircon-Zirconia Refractory)

Results of Analyses

2008.09.01(v20190301)

Unit : mass%

Constituent SlOz A1203 FQZOS TlOz CaO MgO NazO Kzo P205 CI‘an (+ZI-II.f(‘)(; ) HfOz ZI‘Oz 3
Certified value 40.55 0.88+ 0.150 0.15s 0.300 0.150 0.94, 0.02s 0.08: 0.01. 56.7s 1.124 55.62
Laboratories L. 40.45 ¢ 0.886 i 0.156: 0.153: 0.314: 0.152: 0.945 . 0.026 » 0.080 . 0.012: 56.59 ¢ 1.12:« -
L2 40.6s5 ¢ 0.88: 0.146 . 0.15:: 0.310: 0.14s: 0.957« 0.03s « 0.08: . 0.012: 56.66 ¢ 1.137: -
Ls 40.5s ¢ 0.900 : 0.14s . 0.15:2 ¢ 0.29: 0.145: 0.939 4 0.026 4 0.07s . 0.01.: 56.67 ¢ 1.09:: -
La 40.61 ¢ 0.889¢ a 0.144 ¢ 0.156 ¢ 0.300 a 0.146 » 0.94. . 0.030 a 0.080 « 0.010x 56.74 ¢ 1.08 « -
Ls 40.6:1 ¢ 0.88s 0.15s 0.154 0.29: 0.15: 0.93s 4 0.03:2 4 0.08: . 0.006 ; 56.65 ¢ 1.12s4 -
Le 40.49 0.89 « 0.14s . 0.15s5 ¢ 0.294 a 0.159¢ a 0.933 4 0.02: » 0.08s 0.01s» 56.89 ¢ 1.12: « -
L+ 40.36 ¢ 0.87s 4 0.14s . 0.15s5 « 0.30:z: 0.14 0.931 4 0.026 4 0.07s . 0.01:2: 56.79 ¢ 1.17:4 -
Ls 40.4s 0.877 4 0.152 ¢ 0.152 ¢ 0.302 a 0.150 a 0.955 a 0.02s » 0.080 « 0.016 » 57.00 ¢ 1.13:: -
Lo 40.77 ¢ 0.89: 4 0.15s ¢ 0.150 « 0.296 o 0.147 4 0.949 o 0.02s o 0.08: . 0.009 4 56.71 ¢ 1.12s < -
Average (X) 40.551 0.8867 0.149; 0.153: 0.3004 0.149; 0.942, 0.0284 0.080s 0.011s 56.74s 1.123; 55.624
Standard (Reproducibility) S; 0.11 0.006+ 0.004- 0.0020 0.007; 0.004- 0.009: 0.004s 0.002: 0.0034 0.132 0.0244 -
L. Reproducibility *
deviation [Without Iaboratories] 1(T) 0.04s 0.009: 0.004- 0.003, 0.006: 0.003, 0.007: 0.002s 0.0014 0.0020 0.11s 0.005s -
Uncertainty C (95%) 0.0¢ 0.00s 0.00s 0.002 0.00s 0.00s 0.00, 0.00s 0.00: 0.00s 0.1 0.01s 0.1, 4

(Note) 3 1 S| () is intermediate precision without a time condition.

% 3 Zr0,=7Zr0,(+Hf0,) —HfO,

% 2 The half-width confidence interval C (95%) = t, ;o0 xS,/

* 4 _ 2 z
SQZro2 - SQZroz(ch»z) + S;Hfoz

(0 = number of laboratories)

(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, ;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
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The Technical Association of Refractories, Japan

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

JRRM 610

(Zircon-Zirconia Refractory)

Results of Analyses

2008.09.01(v20190301)

Unit : mass%

Constituent SlOz A1203 FQZOS TlOz CaO MgO NazO Kzo P205 CI‘an (+ZI-II.f(‘)(; ) HfOz ZI'OZ 3
Certified value 45.70 0.45+ 0.30s 0.09 3.07s 0.54s 0.04 0.010 0.11s 0.00, 49.7, 0.98; 48.7,
Laboratories L. 45.69 0.475 0.31s: 0.09s 3.12: 0.552 0.040 » 0.009 » 0.10s . 0.010: 49.64 ¢ 0.98: « -
L- 45.67 ¢ 0.445 0.306 « 0.096 i 3.112 0.53s 0.044 a 0.016 a 0.11s ¢ 0.009 49.70 ¢ 1.01s5: -
Ls 45.65 ¢ 0.44s: 0.297 . 0.09s . 3.054 0.537: 0.046 o 0.010a 0.11:. 0.00 49.5:2 ¢ 0.952 -
L. 45. T 0.44: . 0.300 « 0.10: ¢ 3.106 a 0.539 a 0.045 a 0.007 a 0.10s ¢ 0.007 a 49.67 ¢ 0.96: « -
Ls 45. 75 c 0.43:2: 0.314: 0.100 3.060 0.560 i 0.047 0.01za 0.117. 0.00e i 49.7: ¢ 0.98 1 -
Ls 45.To ¢ 0.46. o 0.307 . 0.100 « 3.097 . 0.544 a 0.04: » 0.010 a 0.11s 0.00s a 49.7s ¢ 0.977 « -
L+ 45.65 ¢ 0.456 3 0.307 ¢ 0.097 . 3.05s 0.545 0.040 2 0.00s a 0.106 « 0.010: 49.8: ¢ 1.027: -
Ls 45.67 ¢ 0.44: . 0.31s 0.09s « 3.05s a 0.55:2 2 0.04: . 0.00s a 0.116 ¢ 0.010 a 49.7s ¢ 0.99 -
Ly 45.8: ¢ 0.446 o 0.31:c 0.100 < 3.035 a 0.561 a 0.042 . 0.00s a 0.12 . 0.00s a 49.99 ¢ 0.98s « -
Average (x) 45.69: 0.450; 0.307, 0.098, 3.077s 0.547s 0.042, 0.009e 0.113s 0.008s 49.724 0.986 48.73,
Standard (Reproducibility) S 0.06s 0.012 0.006+ 0.001, 0.032, 0.009: 0.0026 0.002 0.005 0.001s 0.13s 0.023s -
Reproducibilit -
deviation [Witphout Iabora:/oriesJ Sty 0.06s 0.008: 0.004. 0.001, 0.014: 0.009e 0.002 0.001. 0.002¢ 0.0010 0.08; 0.007; -
Uncertainty C (95%) 0.0s 0.010 0.00s 0.00+ 0.02s 0.00, 0.00: 0.00: 0.00s 0.004 0.10 0.01s 0.1: ™

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

% 2 The half-width confidence interval C (95%) = t, o0 XS, /!

k4 B - 2 - 2
Slero2 - SXZrOZ(HfOZ) + S><Hfo2

(0 = number of laboratories)

(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, gigravimetry, G;gravimetry and colorimetry, ;ICP-AES,

vichelatometry, 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
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