2008.09.01(v20190301)

The Technical Association of Refractories, Japan
Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 701 (Alumina—-Zirconia-Silica Refractory)
Results of Analyses
Unit : mass%

. . . " U tified val
Constituent Si0: | ALO: | Fe:0s | TiO. | CaO | MgO | NaO | KO | CrOs (+ZI;%2) HfO. | 7O, M;’g’r = V;(u)e
Certified value 28.47 10.10 2.010 4.965 2.07s 0.47, 1.84; 0.024 1.01, 48.9s 0.850 48.1: 0.00; 0.02,
Laboratories L. 28.2s p 10.16 2.01s 4.96s i 2.09: i 0.456 i 1.865« 0.03:1 2 1.000 : 48.60 m 0.830 « - 0.00s i 0.02: .
L2 28.44 10.10 2.034 ¢ 4,944 2.054 0.475: 1.84:2 ¢ 0.026 ¢ 0.989 i 48.84 m 0.837: - 0.00s : 0.037 ¢
Ls 28.42 1 10.30 1.980 ¢ 4,986 . 2.084« 0.476 « 1.842 . 0.02: « 0.99: « 49.26 m 0.827 « - - -
L. 28.30 » 10.0z ¢ 2.025 4.96. 2.135 0.505 : 1.8554 0.026 a 1.007: 49.15 m 0.855 - 0.009 : -
Ls 28.60 n 10.09 « 1.99 . 4.95;5 . 2.009 a 0.48s 2 1.83s 4 0.01sa 1.05: 4 48.95 m 0.855 « - 0.00s » 0.02: .
Ls 28.53» 10.00 « 2.02s . 4.986 i 2.09:: 0.487: 1.862 . 0.024a 1.01:: 48.72 m 0.870 i - 0.006 : 0.030 «
L 28.67 10.09 « 1.98. . 4.94, « 2.041 a 0.44¢ o 1.809 « 0.020 a 1.039 4 49.00 ¢ 0.865 i - - -
Ls 28.50 » 10.04 v 2.00s . 4.97 . 2.094 2 0.486 a 1.860 « 0.022 a 0.98s 2 49.15 m 0.866 « - 0.007 . 0.02: .
Average (%) 28.46s 10.100 2.009s 4.965+ 2.0753 0.476s 1.847, 0.023s 1.010s 48.956 0.8504 48.10s 0.0070 0.0266
Standard (Reproducibility) Sj 0.130 0.096 0.020s 0.019: 0.039: 0.018. 0.019 0.003s 0.023s 0.210 0.0170 - 0.001, 0.006s
Reproducibilit -
deviation [witphout Iabora:/oriesJ Sim) 0.100 0.08s 0.0104 0.008s 0.011: 0.0056 0.019s 0.002: 0.006s 0.12s 0.0070 - 0.000s 0.005,
Uncertainty C (95%) 0.1 0.0s 0.01, 0.01s 0.03s 0.01s 0.01s 0.00s 0.020 0.1s 0.01. 0.1 0.00: 0.00s
(Note) * 1 S;(ryis intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t, ;4 xS/ Ji (2 = number of laboratories)

% 3 ZrO,=ZrO,(+Hf0,) — HfO, * 4 Sipo :\/(S;ZrOZ(HfO ))2 +(5;Hfo )2

(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.,
Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.

(2) Analytical techniques : JIS R 2013(Method for chemical analysis of refractory containing alumina, zirconia and silica) a;AAS, c;colorimetry,e;Ionexchange-chelatometry, fiflametry, g;Cupfrron Gravimetry,
hi;dehydratmetry + colorimetry, ;ICP-AES, m;Mandelic acid Gravimetry, p;coagulatmetry « +colorimetry,v;Cupfrron Separation-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 : June, 1996

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

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822



The Technical Association of Refractories, Japan

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

JRRM 702

(Alumina-Zirconia—-Silica Refractory)
Results of Analyses

2008.09.01(v20190301)

Unit : mass%

, , , . Uncertified val
Constituent Si0. | ALO: | Fe.0. | TiO: CaO MgO | Na.O K-0 Cr.0; (+ZI;%2) HfO. | 7r0.™ M;’g’r s V;(u)e
Certified value 10.0, 38.2, 0.37. 0.21, 1.555 1.98, 2.02, 0.586 0.11, 44.7, 2.09 42.6: 0.00s 0.02;
Laboratories L. 996, | 383.| 036::| 020 | 156 | 1.99: | 204. | 058.| 012 | 447 | 2.06:x - 0.00:: | 0.02:.
L. 9.96:, | 380..| 037.| 02L:| 153 | 1.940: | 203 | 058 | 011 ]| 447.| 207 — 0.00.: | 0.03.
L 10.16n | 38.2 0387:. | 0.19%. | 1.58.| 200:. | 1.99.| 056i. | 0.10s. | 44.8:0 | 2.060. — — -
L4 9.92 p 38.14 v 0.37:11 0.205 i 1.562 i 1.997: 2.045 o 0.60: a 0.11:: 44.75 w 2.12:1 - 0.004 i -
L 9.99 . | 882. | 0375c| 0.19.| 1.54r. | 1.98. | 2.03. | 0545, | 0.10ss | 44.6:m | 2.035+ — 0.00:. | 0.02:.
L 999, | 381s. | 0360 | 022.| 155 | 1.98: | 20L.| 05%7. | 0100, | 445.m | 211 — 0.00:: | 0.02.
L+ 10.1s p 38.3s ¢ 0.38s 0.23: . 1.544 1.98s 2.017a 0.59: a 0.112. 44.7, g 2.107 - - -
Ls 9946, | 381..| 0379 | 022.| 154, | 1.950. | 202. | 058.| 0.11:. | 4470w | 2.13:. — 0.00,. | 0.02.
Average (%) 10.01. | 3821, | 0.374s | 0.210s | 1.554s | 1.982. | 2.027. | 0.579% | 0.110s | 44.71, | 2.089 | 42.62, | 0.003 | 0.027
Standard (Reproducibility) S, 0.09% 0.10, | 0.005 | 0.012. | 0.016: | 0.018 | 0.016; | 0.016: | 0.0050 | 0.09, | 0.0360 — 0.0010 | 0.001
Reproducibilit -
deviation [Wifhout”,al);r'atyoriesJ siey™ ] 0.05 0.07 | 0.007s | 0.003¢ | 0.011s | 0.011s | 0.017 | 0.012. | 0.002: | 0.10, | 0.009 — 0.000s | 0.001
Uncertainty  C (95%) 0.0 0.0 0.00s 0.01o 0.01 0.01s 0.014 0.01 0.004 0.0 0.03 00 | 0.00 0.00:

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.
(2) Analytical techniques : JIS R 2013(Method for chemical analysis of refractory containing alumina, zirconia and silica) a;AAS, c;colorimetry,e;Ionexchange-chelatometry, fiflametry, g;Cupfrron Gravimetry,
hi;dehydratmetry + colorimetry, ;ICP-AES, m;Mandelic acid Gravimetry, p;coagulatmetry « +colorimetry,v;Cupfrron Separation-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 : June, 1996

Prepared, and Values given and certified by

Distributed by

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

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

(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.,

The Technical Association of Refractories, Japan

(0 = number of laboratories)

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



The Technical Association of Refractories, Japan

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

JRRM 703

(Alumina-Zirconia—-Silica Refractory)
Results of Analyses

2008.09.01(v20190301)

Unit : mass%

X . . . U tified val
Constituent Si0. | ALO: | Fe.0. | TiO: CaO MgO | Na.O K0 Cr.0; (+ZI;%2) HfO. | 7r0.™ M;’g’“w V;(u)e
Certified value 14.6, | 463, | 005 | 007. | 003 | 001, 053 | 0.00. | 0.00 381, | 0.72 | 37.3 | 0.000 0.035
Laboratories L, 145, | 466:. | 005:: | 0.07: | 003 | 00%: | 052.| 000.| 00%Lo:| 382 0.71sx — 0.000: | 0.03.
L. 14.65, | 46.2:. | 0.060. | 0.07:c | 0.03: | 000 | 053¢ | 0000:| 000 | 3790 | 070 — 0.000: | 0.03:.

L, 14.7:» | 46.3, 0.06:. | 0.08.| 003.| 00L.| 053.| 000.| 002.| 383 0.700. — — -

L. 14.5:, | 46.2.. | 0.05:: | 006 | 004 | 005 | 055.| 0000.| 0000 | 382 | 074, — 0.00: : -
L, 14500 | 46.4:. | 0.060. | 0066 | 00352 | 00%Lo.| 0545, | 000, | 000.. | 3816w | 0.71sx — 0.000. | 0.03..
Ls 14.60n | 462:. | 0.05:. | 007..| 004 | 00L:| 052.| 000s.| 0000, | 380:m| 0740 — 0.000: | 0.040.

L, 14.8:, | 465.. | 005.| 008.| 003.| 00L:| 05%.| 000.| 000..| 38800 | 074: — - -
L 1461, | 464., | 006:. | 006:. | 003, | 00L.| 053.| 000..| 000, | 3810w | 0.75:+ — 0.000. | 0.03.
Average (X) 14.660 | 46.38 | 0.058 | 0.072 | 0037 | 0.011, | 0.535 | 0.002. | 0.005: | 38.11s | 0.727, | 37.38, | 0.000. | 0.034
Standard (Reproducibility) S, 0.12, 0.14s | 0.003. | 0.006, | 0.002 | 0.002 | 0012 | 0002 | 0.008 | 0.13 | 0.018 - 0.000. | 0.004,

L. Reproducibility - -

deviation [Without,abomoﬁesJ siy™| 008 | 007 | 0001, | 0.003 | 0.005 | 0.001. | 0.005 | 0001, | 0.004 | 0.08 | 0.006: 0.000: | 0.001,
Uncertainty C (95%) 0.1o 0.1, 000, | 000, | 000. | 000. | 001 | 000. | 0.00 0.1, 0.01s 014 | 0.00 0.005

(Note) * 1 Sj(ryis intermediate precision without a time condition.

% 3 ZrO,=Zr0,(+HfO,) —HfO,

Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.
(2) Analytical techniques : JIS R 2013(Method for chemical analysis of refractory containing alumina, zirconia and silica) a;AAS, c;colorimetry,e;Ionexchange-chelatometry, fiflametry, g;Cupfrron Gravimetry,
hi;dehydratmetry + colorimetry, ;ICP-AES, m;Mandelic acid Gravimetry, p;coagulatmetry « +colorimetry,v;Cupfrron Separation-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 : June, 1996

Prepared, and Values given and certified by

Distributed by

% 2 The half-width confidence interval C (95%) = 1, ;405 xS;/ Je

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

(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.,

The Technical Association of Refractories, Japan

(0 = number of laboratories)

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



The Technical Association of Refractories, Japan

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

JRRM 704

(Alumina-Zirconia—-Silica Refractory)
Results of Analyses

2008.09.01(v20190301)

Unit : mass%

) , , - | Uncertified val
Constituent $i0: | ALOs | FeO, | TiO. | CaO | MgO | Na:O | KO | CrO (+ZI;%2) HIO. | 700." ST 5o
Certified value 426, | 1950 | 055 | 1.02 | 015 | 051 | 022 | 040. | 051 | 341 | 068 | 334 | 008 | 013
Laboratories L. 4240, | 197 | 05500 | 103 | 0140 | 049 | 022.. | 0400, | 050 | 8420w | 06Tox | — 0.0%: | 013
L. 4270, | 1950 | 055 | 10L. | 014si | 05Lis | 023 | 040:c | 051 | 3400w | 068 [ — 0.09: | 0.1L.

L 4270 | 195, | 055 | 1030 | 0.160. | 05Le. | 022 | 03%. | 05L.| 848.u| 0650, | — - -

L. 424, | 1950 | 054 | 103 | 016. | 053 | 0240 | 040.. | 050 | 841w | 069 [ - 0.09, -
Ls 4270 | 19500 | 0550c | 103 | 015 | 05La | 0200. | 040.. | 054. | 8415w | 069 | — 0.05:. | 0.11..
Ls 42.69 1 19.55 . 0.560 « 1.034: 0.15s 0.510 0.226 a 0.40: a 0.51s: 34.12 0.68s - 0.09s: 0.17:.

L, 4270, | 1970 | 056, | 10Lix | 0150 | 05Ls | 023 | 04%o. | 053, | 3410s | 069 | — - -
Ls 42.6:, | 19650 | 0550c | 1020 | 0150 | 052. | 0220 | 0400, | 05le. | 3405w | 069« | — 0.09. | 0.11s.
Average (%) 42.64, | 19.59 | 0553 | 1.0260 | 0.1545 | 0.515 | 0228, | 0.402 | 0517 | 34.16, | 0.684 | 33.47 | 0.088 | 0.130.
Standard (Reproducibility) S 011 | 009 | 0.007 | 0.008 | 0006 | 0011 | 0.010. | 0.004 | 0.012 | 0.09 | 0014 | — 0.015: | 0.025

Reproducibilit .

deviation [Wifhout”,a;);r'atyories] ™| 008 | 010. | 0006, | 0007 | 0004 | 0.004s | 0.005 | 0.005 | 0.008 | 010, | 0.006; - 0.001s | 0.003:
Uncertainty ~ C (95%) 0.1o 0.0 | 000, | 000, | 0005 | 00% | 000 | 0004 | 001 | 00. | 001 | o007 | 001 | 002

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.
(2) Analytical techniques : JIS R 2013(Method for chemical analysis of refractory containing alumina, zirconia and silica) a;AAS, c;colorimetry,e;Ionexchange-chelatometry, fiflametry, g;Cupfrron Gravimetry,
hi;dehydratmetry + colorimetry, ;ICP-AES, m;Mandelic acid Gravimetry, p;coagulatmetry « +colorimetry,v;Cupfrron Separation-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 : June, 1996

Prepared, and Values given a

nd certified by

Distributed by

% 2 The half-width confidence interval C (95%) = 1, ;405 xS;/ Je

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

(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.,

The Technical Association of Refractories, Japan

(0 = number of laboratories)

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



The Technical Association of Refractories, Japan

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

JRRM 705

(Alumina-Zirconia—-Silica Refractory)
Results of Analyses

2008.09.01(v20190301)

Unit : mass%

. . . . U tified val
Constituent Si0: | ALOs | Fe:0s | TiO Ca0 MgO | Na.O K-O Cr:0 (+ZI;%2) HfO: | 7r0.™ M;’g’r = V;(“)e
Certified value 2.00: 64.24 0.14: 2.024 0.19: 0.46: 0.30: 0.01s 2.02; 28.50 0.485 28.0: 0.00. 0.01+
Laboratories L 2.00s ¢ 64.25 0.131: 2.04. 0.19: 0.45; 0.280 » 0.01sa 2.026 28.35 m 0.47 « - 0.00s : 0.040 <
L. 1.97: . 64.15 . 0.140 « 2.029 0.180: 0.469 : 0.300 ¢ 0.01s ¢ 2.019 28.54 m 0.487 - 0.00s : 0.01:

Ls 2.011n 64.0s 0.144 ¢ 2.035 ¢ 0.20s » 0.461 » 0.326 a 0.02s » 1.99 . 28.66 m 0.47: « - - -

L 1.937 p 64.15 . 0.145 2.045 i 0.19s 0.48; i 0.30s a 0.01s 2.034 i 28. 73 m 0.504 i - 0.00s i -
Ls 2.085 . 64.3: « 0.13« 1.970 . 0.18: 2 0.457 2 0.289 a 0.01s a 2.029 a 28.40 w 0.47: « - 0.000 « 0.01: ¢
Ls 2.066 « 64.4> . 0.13: . 2.04s 0.19s: 0.467 0.299 a 0.014 2 2.016: 28.41 w 0.48; - 0.00s 0.01: ¢

L~ 2.010 ¢ 64.49 ¢ 0.150 ¢ 1.99: « 0.184 0.454 « 0.315 4 0.01s « 2.037 - 28.51 m 0.487: - - -
Ls 1.93: . 64.1> 0.15:2 ¢ 2.020 ¢ 0.186 a 0.44: . 0.296 a 0.01s a 2.02:1 a 28.37 m 0.495 « - 0.00s a 0.01: ¢
Average (X) 2.002; | 64.24: | 0.141; | 2.024: | 0.191s | 0.460, | 0.300s | 0.018, | 2.022s | 28.49 | 0.484s | 28.01, | 0.004. | 0.017:
Standard (Reproducibility) Sj 0.054s 0.13+ 0.007s 0.028;s 0.009- 0.012; 0.014, 0.002, 0.0126 0.14. 0.011: - 0.0020 0.0125

L. Reproducibility - .

deviation [thout IaboratoriesJ Siy” | 0.061s | 0.11. | 0.003: | 0.008 | 0.002 | 0.006s | 0.005. | 0.001: | 0.010s | 0.08: | 0.004: 0.000: | 0.001.
Uncertainty C (95%) 0.04s 0.1 0.00 0.024 0.00s 0.01o 0.01: 0.00: 0.01: 0.1. 0.00, 0.1, 0.00: 0.01s

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.
(2) Analytical techniques : JIS R 2013(Method for chemical analysis of refractory containing alumina, zirconia and silica) a;AAS, c;colorimetry,e;Ionexchange-chelatometry, fiflametry, g;Cupfrron Gravimetry,
hi;dehydratmetry + colorimetry, ;ICP-AES, m;Mandelic acid Gravimetry, p;coagulatmetry « +colorimetry,v;Cupfrron Separation-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 : June, 1996

Prepared, and Values given and certified by

Distributed by

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

* 4 _ 2 2
S;ZrOZ - S;Zroz(HfOZ) + S;Hfoz

(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.,

The Technical Association of Refractories, Japan

(0 = number of laboratories)

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



The Technical Association of Refractories, Japan

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

JRRM 706

(Alumina-Zirconia—-Silica Refractory)
Results of Analyses

2008.09.01(v20190301)

Unit : mass%

. . . . U tified val
Constituent Si0: | ALOs | Fe:0s | TiO. | CaO | MgO | NaO | KO | Cr:0s (+ZI;%2) HfO. | ZrO.™ M;’g’r = V;(u)e
Certified value 39.6: 26.14 0.13: 3.80s 1.59 0.15 3.52; 0.95¢ 0.010 24.00 1.19 22.8o 0.00. 0.01s
Laboratories L. 39.6s p 26.15 0.13: 3.776 i 1.616: 0.165 i 3.516 4 0.971. 0.010 24. 1o m 1.197« - 0.00s i 0.017.
L- 39.6:5 » 26.09 « 0.135 3.81s « 1.59:2 0.15s 3.56s ¢ 0.965 ¢ 0.01:: 24.04 w 1.134: - 0.00s 0.016 ¢
Ls 39.65 » 26.16 ¢ 0.12 ¢ 3.78¢ i 1.617: 0.16:1 3.49s a 0.972 4 0.00s ; 24.07 m 1.19:: - 0.00s : 0.014c

L. 39.59 1 26.25 0.130c 3.825 « 1.58s a 0.146 » 3.514a 0.965 a 0.00s a 24.00 w 1.185 « - - -

Ls 39.57, 26.10 . 0.13: 3.819 1.590 i 0.159 3.545 4 0.957 a 0.012 24.02 w 1.20s i - 0.005 -
Ls 39.6: 26.06 « 0.130c 3.78 « 1.595 a 0.16:1 a 3.49 a 0.95: a 0.010 a 24.08 w 1.235 « - 0.00: « 0.017 ¢
L+ 39.63 » 26.20 ¢ 0.12 3.826 « 1.61:: 0.166 3.505 a 0.94; . 0.00s » 2412 m 1.212 - 0.00: : 0.01s
Ls 39.6: 26.15 . 0.13s5. 3.805 « 1.58z 0.155 2 3.526 a 0.94; 0.009 a 2424w 1.235 « - 0.00s « 0.01: ¢
Average (x) 39.61s 26.14; 0.1310 3.8061 1.598 0.159: 3.5214 0.9586 0.009s 24.086 1.199: 22.88; 0.003, 0.015s
Standard (Reproducibility) Sj 0.030 0.064 0.002 0.019:. 0.0130 0.006: 0.024; 0.011, 0.001s 0.07, 0.032: - 0.0020 0.0025

L. Reproducibility - -

deviation [thout IaboratoriesJ Siy" | 0.08 0.07. | 0.001; | 0.010. | 0.008: | 0.004c | 0.016: | 0.004: | 0.001s | 0.06s | 0.012 0.000s | 0.001s
Uncertainty C (95%) 0.0s 0.0s 0.00: 0.01s 0.014 0.00s 0.02 0.01o 0.00+ 0.0y 0.02; 0.0 0.00: 0.00s

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.
(2) Analytical techniques : JIS R 2013(Method for chemical analysis of refractory containing alumina, zirconia and silica) a;AAS, c;colorimetry,e;Ionexchange-chelatometry, fiflametry, g;Cupfrron Gravimetry,
hi;dehydratmetry + colorimetry, ;ICP-AES, m;Mandelic acid Gravimetry, p;coagulatmetry « +colorimetry,v;Cupfrron Separation-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 : June, 1996

Prepared, and Values given and certified by

Distributed by

% 2 The half-width confidence interval C (95%) = 1, ;405 xS;/ Je

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

(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.,

The Technical Association of Refractories, Japan

(0 = number of laboratories)

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
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The Technical Association of Refractories, Japan
Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 707 (Alumina—-Zirconia—-Silica Refractory)
Results of Analyses
Unit : mass%

i . . " U tified val
Constituent Si0: | ALOs | Fe:0s | TiO: Ca0 | MgO | Na:0 | KO | CrOs (+ZI;%2) HfO. | ZrO.™ M;’g’r — V;(u)e
Certified value 21.1, 55.7s 1.81s 0.28, 1.086 0.84., 0.19 0.15s 0.180 18.53 0.367 18.1 0.00s 0.05s
Laboratories L. 21.16 55.69 ¢ 1.83:2: 0.285: 1.094: 0.84s 0.202 » 0.154» 0.18s: 18.52 m 0.36s « - 0.00s : 0.052 ¢
L2 21.20 55.70 ¢ 1.812. 0.285: 1.08s: 0.845; 0.19s¢ 0.159 ¢ 0.176: 18.44 m 0.37s - 0.004: 0.055 ¢
Ls 21.04 55.83 ¢ 1.80s ¢ 0.29:2 1.09:2: 0.84: 0.204 » 0.150 « 0.179: 18.45 0.372: - 0.004: 0.05s ¢

L. 21.25n 55.7 1.807 ¢ 0.29 ¢ 1.08: a 0.84s « 0.20s « 0.154 4 0.17s « 18.73 m 0.349 « - - -

Ls 21.10, 55.75 ¢ 1.820: 0.290 1.07s 0.84s ; 0.206 » 0.156 « 0.174: 18.47 0.37s: - 0.004: -
Ls 21.27n 55.85 ¢ 1.820 ¢ 0.29: ¢ 1.08: 0.844 . 0.20s « 0.152 4 0.182« 18.46 m 0.354 « - 0.00z « 0.056 ¢
L~ 21.02n 55.89 ¢ 1.826 ¢ 0.294 ¢ 1.09:2: 0.84: 0.177« 0.153 4 0.182: 18.4s 0.376: - 0.00:: 0.056 ¢
Ls 21.22, 55.77 ¢ 1.794 ¢ 0.282 1.080 « 0.84: . 0.200 « 0.160 « 0.184 18.66 m 0.374« - 0.00z « 0.05s ¢
Average (X) 21.169 55.784 1.814, 0.288s 1.0856 0.844., 0.199: 0.154s 0.179s 18.526 0.3674 18.15 0.003: 0.0550
Standard (Reproducibility) Sj 0.09: 0.07, 0.012. 0.004- 0.0064 0.002s 0.009s 0.003s 0.003s 0.10s 0.011 - 0.001s 0.002s

L. Reproducibility - -
deviation [thout IaboratoriesJ sim™| 004 | 012 | 0007 | 0002 | 0006 | 0007 | 0.002 | 0004 | 0002, | 007 | 0.005 0.001. | 0.001,
Uncertainty C (95%) 0.0s 0.06 0.010 0.004 0.00s 0.00: 0.00s 0.00s 0.00s 0.0 0.00s 0.004 0.00: 0.00:
(Note) * 1 S;(ryis intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t, ;4 xS/ Je (0 = number of laboratories)

% 3 ZrO,=ZrO,(+Hf0,) —HfO, * 4 —_— :\/(S;ZrOZ(HfOZ))Z *(S;Hfoz Jz

(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.,
Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.

(2) Analytical techniques : JIS R 2013(Method for chemical analysis of refractory containing alumina, zirconia and silica) a;AAS, c;colorimetry,e;Ionexchange-chelatometry, fiflametry, g;Cupfrron Gravimetry,
hi;dehydratmetry + colorimetry, ;ICP-AES, m;Mandelic acid Gravimetry, p;coagulatmetry « +colorimetry,v;Cupfrron Separation-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 : June, 1996

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

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822



The Technical Association of Refractories, Japan

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

JRRM 708

(Alumina-Zirconia—-Silica Refractory)
Results of Analyses

2008.09.01(v20190301)

Unit : mass%

X . . . U tified val
Constituent Si0. ALO: | Fe.0. | TiO: CaO MgO | Na.O K0 Cr.0; (+ZI;%2) HfO. | 7r0.™ M;’g’“w V;(u)e
Certified value 0.54; 796, | 0.80, 1.02, 117 1640 | 008 | 074 | 0.29 13.8 1.03 12.8 | 0.00, 0.00:
Laboratories L. 054, | 795. | 0.80s: | 1.00: | 1.18: | 1.66:: | 007, | 0725, | 029 | 13.9:m | 1.0%0. — 0.00:: | 0.00..
L. 0.56:. | 79.7.. | 0.80sc | 1.03. | 1.18: | 1.66:: | 0.09: | 0.75::| 029 | 13.96w | 1.06s: — 0.00.: | 0.00..
L 054, | 79.6:. | 0801 | 1.01i | 1.18: | 1.65.: | 008.| 075.| 029 | 139 | 1.03. — 0.00.: | 0.00:.

L, 0557 | 179.7, 0.80:. | 1.08¢x | 1.160n | 1.64en | 0.09. | 075, | 0.29. | 1380w | 1.01sx — — -

L, 055, | 79.4¢. | 079 | 1.000: | 1.15.: | 1.64:: | 0.09. | 0.77.| 029 | 13.8.| 1.03. — 0.00: : -
Lo 054, | 79.6:. | 0.79.| 1.02.| 1.18.| 1.64.| 009.| 074:. | 029.| 138 .| 1.0%. — 0.000. | 0.00..
L, 05%. | 79.6..| 080 | 1.03: | 1.18: | 1.640: | 008, | 074:. | 029 | 139w | 1.0 — 0.000: | 0.00..
L 053. | 79.6:.| 080 | 1.0Lx| 115, | 1.63.| 009%.| 072.| 0800, | 138w | 1.06s. — 0.000. | 0.00,.
Average (X) 0.546, | 79.63 | 0.801, | 1.021o | 1.173 | 1.648 | 0.088 | 0.746s | 0.297s | 13.89 | 1.034» | 12.85: | 0.000, | 0.001s
Standard (Reproducibility) S 0.013 | 0105 | 0.005 | 0.013. | 0.015 | 0010, | 0.006 | 0.018 | 0.002 | 005 | 0.021 — 0.000, | 0.000s

L. Reproducibility - -

deviation [Without,abomtories] 1 0007 | 007 | 0.004s | 0.005 | 0.004 | 0007 | 0.001s | 0.002 | 0.002 | 007 | 0.012 0.000, | 0.001,
Uncertainty C (95%) 0.01, 0.06 0.00. | 0.01, 001, | 000, | 000 | 001 | 0.00 0.0s 0.01s 004 | 0.00 0.00,

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

% 3 ZrO,=Zr0,(+HfO,) —HfO,

Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.
(2) Analytical techniques : JIS R 2013(Method for chemical analysis of refractory containing alumina, zirconia and silica) a;AAS, c;colorimetry,e;Ionexchange-chelatometry, fiflametry, g;Cupfrron Gravimetry,
hi;dehydratmetry + colorimetry, ;ICP-AES, m;Mandelic acid Gravimetry, p;coagulatmetry « +colorimetry,v;Cupfrron Separation-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 : June, 1996

Prepared, and Values given and certified by

Distributed by

% 2 The half-width confidence interval C (95%) = 1, ;405 xS;/ Je

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

(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.,

The Technical Association of Refractories, Japan

(0 = number of laboratories)

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



The Technical Association of Refractories, Japan

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

JRRM 709

(Alumina-Zirconia—-Silica Refractory)
Results of Analyses

2008.09.01(v20190301)

Unit : mass%

. . . . U tified val
Constituent Si0: | ALO: | Fe:0s | TiO. | CaO | MgO | NaO | KO | CrOs (+ZI;%2) HfO. | 7O, M;’g’r - V;(u)e
Certified value 34.4s 50.4s 0.47, 0.09: 0.52s 1.210 1.040 0.21s 2.92, 8.523 0.184 8.340 0.00: 0.00s
Laboratories L. 34.56 p 50.27 . 0.47: 0.08s i 0.526 i 1.21:: 1.016 0.214a 2.93s i 8.615 m 0.176 « - 0.00s i 0.01o .
L2 34.4: , 50.4s 0.482 ¢ 0.08s: 0.534 1.200: 1.05s ¢ 0.21s¢ 2.886 i 8.508 m 0.200: - 0.002: 0.01o0 ¢
Ls 34.4s , 50.4s ¢ 0.474 ¢ 0.09:2: 0.5244 1.21s: 1.040 o 0.221 . 2.939 8.57s m 0.19 - 0.00s : 0.00s ¢

La 34.55 n 50.50 0.475 . 0.09: . 0.519a 1.210a 1.036 o 0.224 a 2.94; . 8.525 m 0.15s « - - -

Ls 34.36 » 50.45 ¢ 0.475 0.097 0.517 1.209 1.034 0.214 2.939 8.512 m 0.19 - 0.00s : -
Ls 34.41 » 50.4s . 0.47 ¢ 0.09: . 0.526 a 1.205 o 1.04s o 0.21s 2.92s o 8.525 m 0.179 « - 0.001 « 0.01o ¢
L+ 34.39 n 50.51 ¢ 0.477 ¢ 0.09: . 0.515 4 1.211 1.034 0.212 2.9144 8.365 0.19;: - 0.000 : 0.01o ¢
Ls 34.4s5 50.47 0.47 ¢ 0.08s . 0.539 a 1.21s 4 1.054 0.209 » 2.896 a 8.558 m 0.18: « - 0.002 « 0.00s ¢
Average (X) 34.453 50.450 0.4764 0.091, 0.5251 1.210s 1.0400 0.216s 2.922; 8.5233 0.183s 8.339s 0.0024 0.008,
Standard (Reproducibility) Sj 0.070 0.08s 0.003s 0.003: 0.008s 0.004, 0.013s 0.004s 0.021, 0.0720 0.012s - 0.001; 0.002s

L. Reproducibility s -

deviation [without IaboratoriesJ en) 0.050 0.11s 0.0030 0.001s 0.003s 0.0100 0.0124 0.006s 0.019, 0.076; 0.003s 0.001s 0.001s
Uncertainty C (95%) 0.06 0.0y 0.00s 0.00s 0.00, 0.00s 0.01: 0.004 0.01s 0.060 0.01: 0.06.* 0.001 0.00s

(Note) * 1 Sj(ris intermediate precision without a time condition.

% 3 ZrO,=Zr0,(+HfO,) —HfO,

Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.
(2) Analytical techniques : JIS R 2013(Method for chemical analysis of refractory containing alumina, zirconia and silica) a;AAS, c;colorimetry,e;Ionexchange-chelatometry, fiflametry, g;Cupfrron Gravimetry,
hi;dehydratmetry + colorimetry, ;ICP-AES, m;Mandelic acid Gravimetry, p;coagulatmetry * +colorimetry,v;Cupfrron Separation-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 : June, 1996

Prepared, and Values given and certified by

Distributed by

% 2 The half-width confidence interval C (95%) = 1, ;405 xS;/ Je

* 4 _ 2 z
S;Zr02 - S;Zroz(HfOZ) + S?Hfo2

(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.,

The Technical Association of Refractories, Japan

(0 = number of laboratories)

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



2008.09.01(v20190301)

The Technical Association of Refractories, Japan
Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories

JRRM 710 (Alumina—-Zirconia—-Silica Refractory)
Results of Analyses
Unit : mass%

" U tified val
Constituent Si0: | ALO: | Fe:0s | TiO. | CaO | MgO | NaO | KO | CrOs (+ZI;%2) HfO. | 7O, M;’g’r - V;(u)e
Certified value 5.620 82.36 1.15: 3.00s 0.22s 0.04s 1.42, 0.63+ 1.02 4.47, 1.51. 2.967 0.00: 0.04:
Laboratories L. 5.497, 82.1v e 1.16:: 3.02: 0.22s 0.050: 1.396 o 0.64: « 1.04: 4.592 n 1.51:« - 0.00s : 0.04: .
L2 5.59 82.3z2 ¢ 1.19:. 2.99: « 0.224 0.050: 1.469 ¢ 0.64: ¢ 1.059¢ 4.585 m 1.524« - 0.002: 0.04: .
Ls 5.657 ¢ 82.49 ¢ 1.149 . 3.01s: 0.226 0.050: 1.42: . 0.639 » 1.02s 4.505 m 1.500: - 0.00s: 0.044

L. 5.68s » 82.4¢ 1.09: ¢ 3.02s « 0.224 « 0.04s6 « 1.427 . 0.63:2 « 1.015 4.460 1.49; « - - -

Ls 5.5 . 82.3s ¢ 1.119: 2.960 0.220: 0.049; 1.42 0.64s6 « 1.00s: 4.279 1.514: - 0.00s: -
Le 5.79s . 82.31. 1.159 ¢ 3.002 « 0.230 a 0.049 » 1.415. 0.637 a 1.025 . 4,401 m 1.509 « - 0.002 « 0.040 <
L+ 5.760 « 82.3z 1.159 3.010 0.224 0.050 1.405 o 0.626 » 1.017: 4.464 1.47, - 0.000 : 0.044 ¢
Ls 5.44. . 82.4:1 1.17: ¢ 3.01: « 0.224 « 0.05: « 1.415 . 0.63: - 1.044 4.545 n 1.565 « - 0.00: « 0.044 ¢
Average (%) 5.629 82.364 1.150s 3.004s 0.2250 0.049. 1.420s 0.636s 1.0284 4.479; 1.511, 2.9674 0.002 0.042s
Standard (Reproducibility) Sj 0.121, 0.08s 0.032, 0.021s 0.0030 0.0014 0.022. 0.006s 0.018 0.105: 0.0254 - 0.001, 0.001.4

L. Reproducibility e -
deviation [without Iaboramries] | 0025 | 011, | 0007 | 0005 | 0.008 | 0002 | 0.008 | 0008 | 0.018 | 0.025 | 0007 0.001. | 0.000s
Uncertainty C (95%) 0.10: 0.0, 0.02+ 0.01s 0.00s 0.00: 0.01s 0.00s 0.01s 0.08s 0.024 0.09,* 0.001 0.00:
(Note) * 1 Sy(ryis intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t, 405 xS;/ V¢ (0 =number of laboratories)

% 3 ZrO,=ZrO,(+Hf0,) —HfO, * 4 _— =\/(512roz(moz))2 +(S;H,oz)2

(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.,
Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.

(2) Analytical techniques : JIS R 2013(Method for chemical analysis of refractory containing alumina, zirconia and silica) a;AAS, cicolorimetry,e;Ionexchange-chelatometry, fiflametry, g;Cupfrron Gravimetry,
h;dehydratmetry + colorimetry, ; ICP-AES, m;Mandelic acid Gravimetry, p;coagulatmetry - -+ colorimetry,v;Cupfrron Separation-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 : June, 1996

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

Distributed by SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Cyuo-ku, Kobe 650-0047, Japan
Telephone : 81-78-303-3810 Fax : 81-78-303-3822



