2008.09.01(v20190301)

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

JRRM 501 (Chrome-Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value

tituent 10: AL:O: Fe:0: Ti M M 20):

Constituen S10: 203 €203 102 nO CaO gO Cr20s P.0: V,0: NiO 700
Certified value 0.92 2.926 4.815 0.00s 0.020 0.924 87.7. 2.83: 0.03s 0.01s 0.01s 0.006
Laboratories L 0.94. 2.90; 4.84, 0.00s 0.01, 0.92 87.70 2.84s 0.04 0.02+ 0.014 0.00,

Le 0.91s 2.86s 4.7 0.00s - 0.93: 87.6: 2.85; - - - -
Ls 0.945 2.86: 4.80. 0.00+ 0.01s 0.93s 87.70 2.79 0.03s 0.01, 0.01s 0.00:
L. 0.94, 3.010 4.814 0.00+ - 0.91s 87.80 2.820 - - - -
Ls 0.89s 2.940 4.85s 0.010 0.024 0.914 87.65 2.815 0.026 0.01s 0.03: 0.010
Ls 0.92, 2.95; 4.83: 0.00: 0.01s 0.94, 88.0s 2.81s - - - -
L+ 0.90, 2.867 4.82, 0.00s 0.020 0.91, 87.7s 2.87s 0.04 0.02: 0.00s 0.00:
Ls 0.94, 2.965 4.80: 0.00s 0.020 0.92, 87.5s 2.864 - - - -
Lo 0.93s 2.961 4.7, 0.00, 0.01, 0.90, 87.56 2.80s - - - -
Average (X) 0.927s 2.9257 4.812s 0.006: 0.019 0.924. 87.72, 2.831, 0.036s 0.018s 0.018 0.005s
Standard (Reproducibility) S5 0.018: 0.052s 0.026, 0.0020 0.002s 0.010, 0.156 0.028; - - - -

deviation (

R ducibilit <
eprocucihity J | 0.012s | 0.046. | 0.015 | 0.001. | 0.001: | 0.015 | 0.09 | 0.047 - - - -

without laboratories

2

Uncertainty C (95%) 0.01. 0.040 0.02; 0.00: 0.00: 0.00s 0.12 0.02. - - - -
(Note) * 1 S()is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = 1, ;405 XS: / V¢ (0 =number of laboratories)
(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., Yotai Refractories Co.,Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd.,

@)
3

e
(5)

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

Analytical techniques : JIS R 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)

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.

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.

Date of preparation : November, 1990

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

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

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

JRRM 502 (Chrome-Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value

tituent 10: AL:O: Fe:0: Ti M M 20):

Constituen S10: 203 €203 102 nO CaO gO Cr20s P.0: V,0: NiO 700
Certified value 3.120 11.9 1.02: 0.01s 0.01s 0.201 76.33 7.503 0.026 0.024 0.026 0.004
Laboratories L 3.10; 12.06 1.04: 0.01 0.01s 0.19 76.31 7.55¢ 0.026 0.02s 0.024 0.01o

L 3.169 11.9 1.010 0.01s - 0.19 76.4s 7.44s - - - -
Ls 3.10s 11.9 1.00s 0.01s 0.01s 0.210 76.33 7.609 0.02: 0.02. 0.02, 0.00s4
L. 3.104 11.9: 1.01 0.014 - 0.20: 76.51 7.43¢ - - - -
Ls 3.04, 11.9, 1.03: 0.01s 0.020 0.19 76.31 7.53s 0.02s 0.020 0.03« 0.00:
Ls 3.08:; 12.02 1.030 0.01. 0.01, 0.20; 76.51 7.363 - - - -
L+ 3.13: 11.9s 1.01. 0.01s 0.01s 0.19 76.1: 7.510 0.02s 0.02, 0.01s 0.00:
Ls 3.14, 12.02 1.010 0.01. 0.020 0.19 76.01 7.49; - - - -
Lo 3.20s 12.1, 1.03; 0.01: 0.01s 0.20s 76.37 7.572 - - - -
Average (X) 3.120: 11.99, 1.0216 0.013s 0.018 0.200+ 76.32s 7.5029 0.025s 0.023s 0.0260 0.004s
Standard (Reproducibility) —S; 0.048; 0.06s 0.0120 0.002; 0.001, 0.004, 0.15s 0.076s - - - -

Reproducibilit )
cprogiet Y J " | 00140 | 006, | 0.009 | 0001 | 0001 | 0.010. | 010 | 0.059% — — — —

deviation [without laboratories

*2

Uncertainty C (95%) 0.03; 0.0s 0.00s 0.00: 0.00: 0.004 0.1: 0.05s¢ - - - -

(Note) * 1 Syr)is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t, 05 XS/ J¢ (0 =number of laboratories)

(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., 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 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)

(3) Analytical values : Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the outliers should be
adopted or not.

(5) Date of preparation : November, 1990

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

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



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

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

JRRM 503 (Chrome-Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value

tituent 10: AL:O: Fe:0: Ti M M 20):

Constituen S10: 203 €203 102 nO CaO gO Cr20s P.0: V,0: NiO 700
Certified value 9.10s 7.15s 3.00s 0.04, 0.03s 3.81s 63.10 13.6+ 0.03: 0.037 0.03s 0.01s
Laboratories L 9.05 7.144 3.08; 0.04s 0.03s 3.84s 63.66 13.6+ 0.02 0.037 0.02s 0.01s

L 9.125 7.157 2.98s 0.04, - 3.78s 63.07 13.58 - - - -
Ls 9.10+ 7.13s 2.95, 0.04s 0.03s 3.867 63.1. 13.70 0.03s 0.03« 0.04: 0.01«
L. 9.07s 7.19 3.02; 0.04s - 3.824 63.30 13.62 - - - -
Ls 8.955 7.20s 3.00: 0.050 0.04- 3.864 62.8; 13.60 0.03« 0.03s 0.04- 0.01.
Ls 9.07s 7.212 3.03s 0.04.4 0.03s 3.820 63.27 13.4s - - - -
L+ 9.11. 7.165 2.99, 0.04s 0.03s 3.81s 63.14 13.6, 0.03: 0.04- 0.03s 0.010
Ls 9.24.4 7.084 3.030 0.04s 0.04o 3.79s 63.27 13.5s - - - -
Lo 9.20s 7.104 2.97s 0.04s 0.03s 3.741 63.0: 13.60 - - - -
Average (X) 9.1060 7.1555 3.008s 0.046s 0.038 3.819 63.18s 13.61: 0.032s 0.037s 0.035s 0.012s
Standard (Reproducibility) —S; 0.083s 0.044, 0.038 0.002 0.002. 0.038s 0.23s 0.07s - - - -

0.0466 0.039s 0.009, 0.0026 0.0014 0.0314 0.172 0.07s - - - -

Reproducibility -
without laboratories 1™

deviation [

k2

Uncertainty C (95%) 0.064 0.034 0.030 0.00: 0.00: 0.030 0.1s 0.06 - - - -

(Note) * 1 S;q)is intermediate precision without a time condition. * 2 The half-width confidence interval C (95%) = t, ;o xS-/ V¢ (0= number of laboratories)

(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., Kawasaki Refractories Co.,Ltd., 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 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)

(3) Analytical values : Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the outliers should be
adopted or not.

(5) Date of preparation : November, 1990

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

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



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

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

JRRM 504 (Chrome-Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value

Constituent Si0: Al:O: Fe:0: TiO MnO CaO MgO Cr:0:
onstituen 102 2U3 e2Us 102 n a g T2Us P.0: V0. NiO 700
Certified value 2.19; 17.5s 4,11, 0.014 0.01, 2.61; 54.8s 18.3; 0.034 0.01 0.01s 0.01+
Laboratories L 2.207 17.62 4.11, 0.01, 0.00s 2.604 55.25 18.40 0.030 0.01s 0.01o 0.01s
L 2.25; 17.4s 4.130 0.01. - 2.625 55.00 18.3s - - - -
Ls 2.16s 17.75 4.056 0.01, 0.00s 2.64s 54.74 18.4, 0.04- 0.01s 0.01s 0.010
L. 2.20s 17.5: 4.124 0.01s - 2.61s 55.04 18.32 - - - -
Ls 2.13s 17.65 4.14s 0.01s 0.014 2.59 54.6: 18.3, 0.030 0.014 0.02s 0.014
Ls 2.13s 17.45 4.14, 0.01. 0.01. 2.68; 54.8s 18.34 - - - -
L+ 2.19. 17.60 4.12s 0.01. 0.00s¢ 2.607 54.8s 18.3s 0.03: 0.01s 0.00s 0.00s
Ls 2.214 17.7s 4.137 0.01s 0.01. 2.600 54.7; 18.44 - - - -
Lo 2.220 17.45 4.060 0.01: 0.01s 2.52; 54.80 18.36 - - - -
Average (X) 2.191, 17.58: 4.117. | 0.013s 0.011, 2.610s 54.87s 18.37: 0.033s | 0.0160 | 0.015s 0.011s
Standard (Reproducibility) —S; 0.040. 0.11. 0.031s 0.002, 0.002, 0.041s 0.19« 0.056 - - - -

Reproducibilit ¢
ot oa J ‘| 0.032 | 0.08 | 0035 | 0.001s | 0.000s | 0.043; | 0.13s | 0.08s - - - -

deviation [without laboratories

*<2

Uncertainty C (95%) 0.03: 0.00 0.024 0.00: 0.00s 0.03: 0.1s 0.04 - - - -

(Note) * 1 Sy)is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t,_j 405 XS; / V¢ (0 =number of laboratories)

(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., 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 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)

(3) Analytical values : Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the outliers should be
adopted or not.

(5) Date of preparation : November, 1990

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

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

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

JRRM 505 (Chrome-Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value

Constituent Si0: Al:O: Fe:0: TiO MnO CaO MgO Cr:0:
onstituen 102 2U3 e2Us 102 n a g T2Us P.0: V0. NiO 700
Certified value 1.824 7.77s 17.7 0.11s 0.10s 0.49: 50.1s 21.7s 0.02s 0.07s 0.07s 0.02+
Laboratories L 1.86+ 7.696 17.74 0.11 0.10s 0.48, 50.4s 21.7. 0.02s 0.07s 0.07 0.02
L 1.87s 7.77s 17.7, 0.12 - 0.48s 49.9, 21.7 - - - -
Ls 1.836 7.75s 17.69 0.11s 0.10s 0.504 50.2s 21.8. 0.02s 0.070 0.07. 0.01s
L. 1.81s 7.792 17.7 0.12 - 0.484 50.23 21.66 - - - -
Ls 1.74. 7.79s 17.9; 0.11s 0.12s 0.49; 49.7, 21.8 0.02: 0.07s 0.08s 0.02;
Ls 1.744 7.831 17.8s 0.114 0.10: 0.510 49.8s 21.7 - - - -
L+ 1.81s 7.71s 17.84 0.11 0.10s 0.48s 50.2s 21.7, 0.02. 0.08 0.07s 0.01«
Ls 1.85: 7.784 17.60 0.12. 0.10s 0.501 50.4s 21.80 - - - -
Lo 1.87s 7.831 17.7, 0.11 0.10s 0.480 50.3: 21.7 - - - -
Average (x) 1.8245 7.7744 17.77, 0.117 0.108, 0.492, 50.18: 21.75. 0.023s 0.075s 0.078s 0.020s
Standard (Reproducibility) S5 0.0504 0.0464 0.08: 0.002; 0.008; 0.0094 0.254 0.04¢ - - - -

Reproducibilit *
cprociemi Ty J | 0.021, | 0.030. | 0.05 | 0.003 | 0.002 | 0.014« | 0.4, | 0.09 - - - -

deviation [Without laboratories

*2

Uncertainty C (95%) 0.03s 0.036 0.0 0.00: 0.00s 0.00, 0.1s 0.04 - - - -

(Note) * 1 S;()is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t, ;05 XS/ Je (0 = number of laboratories)

(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., 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 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)

(3) Analytical values : Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the outliers should be
adopted or not.

(5) Date of preparation : November, 1990

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

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

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

JRRM 506 (Chrome-Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value

Constituent Si0: Al:O: Fe:0: TiO MnO CaO MgO Cr:0:
onstituen 102 2U3 e2Us 102 n a g T2Us P.0: V0. NiO 700
Certified value 2.167 14.70 7.49s 0.134 0.07. 0.460 46.60 28.2; 0.01s 0.086 0.094 0.01o
Laboratories L 2.19s 14.6+ 7.514 0.134 0.07. 0.456 46.94 28.20 0.02. 0.08; 0.096 0.01s
L 2.19 14.8; 7.49, 0.13s - 0.460 46.8; 28.10 - - - -
Ls 2.16; 14.8s 7.48s 0.13s 0.070 0.457 46.56 28.2¢ 0.02: 0.07 0.08s 0.01:
L. 2.15s5 14.4, 7.47, 0.13; - 0.45; 46.9s 28.1s - - - -
Ls 2.07, 14.7, 7.49: 0.134 0.080 0.45 46.3: 28.14 0.00s 0.08s 0.104 0.00s
Ls 2.15; 14.57 7.440 0.12 0.07; 0.49: 46.4 28.1s - - - -
L+ 2.155 14.65 7.49s 0.13: 0.070 0.450 46.6; 28.26 0.01 0.09: 0.09: 0.00s
Ls 2.19 14.7: 7.550 0.13s 0.07 0.46s 46.8; 28.31 - - - -
Lo 2.20y 14.8, 7.50s 0.13: 0.070 0.44s 46.7; 28.2¢ - - - -
Average (;) 2.166; 14.70s 7.494 0.133: 0.071, 0.459, 46.68; 28.21. 0.017s 0.085s 0.094s 0.0100
Standard (Reproducibility) —S; 0.041s 0.130 0.031- 0.003: 0.003s 0.014- 0.22s 0.074 - - - -

Reproducibilit e
ot oo J ‘| 0.020, | 0.09 | 0.0225 | 0.004s | 0.001s | 0.014s | 0.09 | 0.08s - - - -

deviation [without laboratories

<2

Uncertainty C (95%) 0.03: 0.1o 0.024 0.00, 0.00s 0.01 0.1 0.06 — — — —

(Note) * 1 Syr)is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t, 05 XS/ J¢ (0 =number of laboratories)

(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., 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 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)

(3) Analytical values : Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the outliers should be
adopted or not.

(5) Date of preparation : November, 1990

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

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

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

JRRM 507 (Chrome-Magnesia Refractory)
Results of Analyses
Unit : mass%
Uncertified value

Constituent Si0: Al:O: Fe:0: TiO MnO CaO MgO Cr:0:
onstituen 102 2U3 e2Us 102 n a g T2Us P.0: V0. NiO 700
Certified value 5.69; 24.9, 12.96 0.16s 0.11s 1.61s 22.34 31.9 0.01o 0.130 0.204 0.037
Laboratories L 5.69; 25.0s 12.94 0.15s 0.11s 1.582 22.34 32.1s 0.00s 0.13s 0.204 0.01,
L 5.70¢ 25.00 13.0s 0.16s - 1.667 22.24 31.8; - - - -
Ls 5.73s 24.86 12.9s 0.16s 0.114 1.60s 22.5; 31.7s 0.014 0.114 0.19 0.03s
L. 5.645 25.0s 12.9. 0.164 - 1.58; 22.3s 32.31 - - - -
Ls 5.657 25.0: 12.9s 0.16s 0.11s 1.61, 22.3s 31.9 - 0.13s 0.19 0.04,
Ls 5.661 24.9 12.94 0.160 0.114 1.59s 22.23 32.0s - - - -
L+ 5.71s 24.86 12.9, 0.16s 0.11s 1.61. 22.3s 31.8 0.00+ 0.13s 0.224 0.04-
Ls 5.714 25.1; 13.04 0.17s 0.11s 1.62: 22.3s 31.9 - - - -
Lo 5.700 24.9, 12.9¢ 0.174 0.116 1.624 22.2s 32.02 - - - -
Average (X) 5.691, 24.98s 12.96. 0.166: 0.115s 1.613: 22.33s 31.99. 0.009, 0.130s 0.204s 0.037
Standard (Reproducibility) —S; 0.030s 0.07s 0.03s 0.0054 0.0020 0.025s 0.09 0.17 - - - -

Reproducibilit *
eproducibility J | 0039 | 0.10; | 006 | 0.002 | 0.002 | 0.020, | 0.08 | 0.06 - - - B

deviation [without laboratories

*<2

Uncertainty C (95%) 0.02s 0.06 0.0s 0.004 0.00: 0.01s 0.0s 0.1: - - - -

(Note) * 1 S()is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t,_j 55 X S;/ V¢ (0= number of laboratories)

(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., 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 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)

(3) Analytical values : Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the outliers should be
adopted or not.

(5) Date of preparation : November, 1990

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

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



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

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

JRRM 508 (Chrome-Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value

tituent 10: AL:O: Fe:0: Ti M M 20):

Constituen S10: 203 €203 102 nO CaO gO Cr20s P.0: V,0: NiO 700
Certified value 3.08: 3.98: 22.7 0.01« 0.00s 1.03: 30.8s 38.20 0.01s 0.00s 0.010 0.00s
Laboratories L 3.14+ 3.97s 22.7, 0.01s 0.00s 1.01, 31.0: 38.1s 0.01s 0.00s 0.00s -

L 3.137 3.98: 22.7 0.014 - 1.030 30.9s 38.07 - - - -
Ls 3.08: 3.94s 22.70 0.01s 0.00s 1.03s 30.7s 38.1: 0.014 0.00s 0.01s 0.00s4
L. 2.93:. 4.03: 22.8; 0.02. - 1.02: 30.8s 38.4s - - - -
Ls 3.05s 3.98 22.6s 0.01, 0.004 1.03, 30.9 38.2 - 0.00s4 0.00s 0.00s
Ls 3.07 3.98 22.65 0.01, 0.00s 1.03s 30.80 38.0s - - - -
L+ 3.14. 3.95 22.7s 0.00s 0.00+ 1.04. 30.8; 38.10 0.01s 0.01- 0.01- 0.00s
Ls 3.11, 4.00: 22.6s 0.010 0.00s 0.98; 30.9 38.23 - - - -
Lo 3.05s 3.97s 22.7, 0.01s 0.00s 1.07s 30.7s 38.3: - - - -
Average (X) 3.082.4 3.982, 22.710 0.014s 0.006: 1.031s 30.87, 38.20. 0.0160 0.007s 0.009s 0.005s
Standard (Reproducibility) —S; 0.066. 0.024, 0.06s 0.004- 0.001. 0.022, 0.09 0.12 - - - -

Reproducibilit .
cproche Y ] " | 0038 | 0022 | 005 | 0001 | 0.000. | 0.015 | 009 | 0.04 — — — —

deviation [without laboratories

*2

Uncertainty C (95%) 0.05: 0.01s 0.0s 0.00s 0.00; 0.01 0.0, 0.1o — — — —

(Note) * 1 Syr)is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t,_j 405 XS; / V¢ (0 =number of laboratories)

(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., 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 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)

(3) Analytical values : Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the outliers should be
adopted or not.

(5) Date of preparation : November, 1990

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

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



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

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

JRRM 509 (Chrome-Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value

tituent 10: Al:O: Fe:0: Ti M MgO Cr:0:

Constituen S10: 203 €203 102 nO CaO g T2Us P.0: V,0: NiO 700
Certified value 1.96; 20.3: 10.16 1.20s 0.08; 2.87: 20.4+ 42.6s 0.01s 0.11s 0.044 0.037
Laboratories L 1.954 20.45 10.1, 1.19s 0.084 2.844 20.66 42.7; 0.01. 0.120 0.04s 0.04.

L 1.97s 20.34 10.14 1.21s - 2.874 20.5s 42.61 - - - -
Ls 1.96+ 20.1s 10.1. 1.19 0.08« 2.84, 20.4s 42.56 0.01s 0.10s 0.04: 0.03s
L. 1.90: 20.14 10.24 1.150 - 2.83s 20.3s 42.85 - - - -
Ls 1.94, 20.44 10.10 1.19: 0.08: 2.82s 20.4s 42.5s - 0.12; 0.04: 0.03s
Ls 1.980 20.3s 10.1s 1.16s 0.07s 2.90, 20.4s 42.64 - - - -
L+ 1.98- 20.3s 10.1, 1.23, 0.08s 2.85s 20.37 42.50 0.010 0.124 0.04, 0.03s
Ls 1.99: 20.4s 10.24 1.276 0.08s 2.93s 20.5s 42.5, - - - -
Lo 2.00s 20.1. 10.2: 1.225 0.074 2.920 20.40 42.66 - - - -
Average (i) 1.966¢ 20.30s 10.16s 1.204, 0.081, 2.871. 20.47, 42.63: 0.013s 0.117s 0.044s; 0.037s

Standard (Reproducibility) S5 0.0324 0.124 0.04s 0.0384 0.004; 0.0450 0.09s 0.11s - - - -
. Reproducibility . . o o -

deviation without laboratories 1) 0.014, 0.08: 0.06s 0.0460 0.002s 0.033s 0.07s 0.08s

Uncertainty C (95%) 0.025 0.1o 0.0s 0.030 0.004 0.03s 0.0s 0.0 - - - -

(Note) * 1 S;()is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t, ;05 XS/ Je (0 = number of laboratories)

(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., 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 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)

(3) Analytical values : Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the outliers should be
adopted or not.

(5) Date of preparation : November, 1990

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

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



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

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

JRRM 510 (Chrome-Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value

Constituent Si0: Al:O: Fe:0: TiO MnO CaO MgO Cr:0:
onstituen 102 2U3 e2Us 102 n a g T2Us P.0: V0. NiO 700
Certified value 4.90. 12.1s 14.9s 0.13s 0.17s 0.29 16.82 50.2s 0.01s 0.11+ 0.19: 0.04+
Laboratories L 4.90s 12.25 14.9 0.12 0.18 0.284 17.04 50.3s 0.01+ 0.11s 0.19: 0.037
L 4.91s 12.1, 14.94 0.13s - 0.28; 16.9: 50.0s¢ - - - -
Ls 4.87, 12.0s 14.8. 0.13 0.17, 0.27, 16.66 50.2s 0.02s 0.09s 0.17s 0.03s
L. 4.861 12.1s 14.95 0.12 - 0.30s 16.7 50.3¢ - - - -
Ls 4.88 12.2 14.9: 0.13: 0.18 0.30s 16.9, 50.3s - 0.11s 0.18; 0.04s
Ls 4.91, 12.24 14.9: 0.13s 0.17s 0.30s 16.8s5 50.2+ - - - -
L+ 4.94, 12.1, 15.04 0.13: 0.18 0.28s 16.90 50.1s 0.010 0.11s 0.214 0.044
Ls 4.97, 12.2s 15.0s 0.136 0.17, 0.28; 16.5s 50.1s - - - -
Lo 4.83; 12.1. 14.9; 0.13s5 0.163 0.27, 16.69¢ 50.2s - - - -
Average (;) 4.9016 12.17 14.95; 0.133. 0.1760 0.289, 16.81s 50.24s 0.016s 0.1110 0.192s 0.041s
Standard (Reproducibility) S 0.043s 0.07, 0.06: 0.003s 0.006: 0.011s 0.140 0.10: - - - -

Reproducibilit *
eproducibility ) | 0.032 | 004 | 006, | 0.002 | 0002 | 0.010: | 0.07 | 0.07 - - - B

deviation [Without laboratories

*2

Uncertainty C (95%) 0.034 0.06 0.0s 0.00s 0.00s 0.00s 0.1+ 0.0 - - - -

(Note) * 1 S()is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = 1,405 %S;/ V¢ (0= number of laboratories)

(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., 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 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)

(3) Analytical values : Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the outliers should be
adopted or not.

(5) Date of preparation : November, 1990

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

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



The Technical Association of Refractories, Japan

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

JRRM 5611

Results of Analyses

(Chrome-Magnesia Refractory)

2008.09.01(v20190301)

Unit : mass%
Constituent Si0: | ALOs | Fe:Os | TiO: | MnO | CaO | MgO | Cr:O Uncertified value
’ s s ’ i ~ 7p0, V.0, NiO 7Zn0
Certified value 2.89s 6.652 27.0e 0.10s 0.126 0.07, 10.5; 52.26 0.004 0.054 0.10s 0.05:
Laboratories L. 2.89 6.75¢ 27.12 0.10s 0.13: 0.070 10.6s 52.1, 0.00s 0.05: 0.104 0.05s
L 2.91,4 6.72s 27.14 0.10s - 0.064 10.54 52.14 - - - -
Ls 2.836 6.537 26.8; 0.10 0.12, 0.06: 10.5s 52.1s <0.00+ 0.050 0.100 0.04s
L4 2.934 6.516 27.24 0.08s - 0.094 10.5: 52.4¢ - - - -
Ls 2.850 6.624 27.0s 0.10s 0.12 0.07 10.5s 52.23 - - - -
Ls 2.906 6.656 27.1s 0.094 0.127 0.07: 10.54 52.14 - - - -
L+ 2.916 6.66: 27.00 0.10s 0.12 0.07, 10.5¢ 52.2; 0.00: 0.05 0.116 0.054
Ls 2.94, 6.716 27.0s 0.11 0.126 0.05s 10.5¢ 52.4, - - - -
Lo 2.855 6.674 27.10 0.11s 0.11, 0.07; 10.5s 52.4, - - - -
Average (X) 2.895. 6.651 27.08; 0.104s 0.126+ 0.070;, 10.56s 52.261 0.004 0.053; 0.107, 0.052s
Standard (Reproducibility) —S; 0.039 0.082s 0.11, 0.008s 0.006s 0.0104 0.04, 0.13: - - - -
L. Reproducibility - . . . .
deviation without laboratories 1(T) 0.026: 0.0226 0.114 0.002s 0.0030 0.0054 0.06, 0.04+
Uncertainty C (95%) 0.030 0.06s 0.0 0.00¢ 0.00s 0.00s 0.04 0.1o - - - -
(Note) * 1 Syr)is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t,_j 405 XS;/ V£ (0 = number of laboratories)
(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., 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 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)
(3) Analytical values : Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free values from the February 22, 2008 v20080222 version on.
(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the outliers should be
adopted or not.
(5) Date of preparation : November, 1990

Prepared, and Values given and certified by

Distributed by
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New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
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SEISHIN TRADING CO., LTD.
1-4-4, Minatojima-Minamimachi, Chuo-ku, Kobe 650-0047, Japan
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The Technical Association of Refractories, Japan

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

JRRM 512 (Chrome-Magnesia Refractory)
Results of Analyses
Unit : mass%

Uncertified value

tituent 10: AL:O: Fe:0: Ti M M 20):

Constituen S10: 203 €203 102 nO CaO gO Cr20s P.0: V,0: NiO 700
Certified value 10.5; 29.26 26.0: 0.04, 0.02s 4.06s 24.8; 4.99 0.01, 0.01. 0.01s 0.01s
Laboratories L 10.60 29.3s 26.24 0.04s 0.024 4.06s 24.86 4.97s 0.020 0.01+ 0.01, 0.00,

L 10.6+ 29.25 26.1s 0.05s - 4.07; 24.7; 5.03s - - - -
Ls 10.6: 29.14 25.8: 0.044 0.025 4.040 24.7, 4.92, 0.01s 0.01- 0.01s 0.01.
L. 10.3s 29.3s 26.0: 0.04. - 4.04. 24.96 4.965 - - - -
Ls 10.69 29.3: 26.0s 0.04s 0.02. 4.04s 24.7 4.99 - 0.00s 0.01s 0.01s
Ls 10.60 29.1s 26.16 0.04s 0.030 4.07, 24.8; 4.97s - - - -
L+ 10.6- 29.2; 25.86 0.050 0.02s 4.045 24.80 5.014 0.01 0.01« 0.02. 0.01«
Ls 10.4s 29.4, 25.9; 0.04s 0.02s 4.10:. 24.8s 5.02s - - - -
Lo 10.4, 29.1. 25.97 0.04s 0.024 4.08: 24.8, 4.99 - - - -
Average (X) 10.573 29.26. 26.01 0.046s 0.024, 4.062, 24.820 4.990: 0.019 0.011s 0.018s 0.013s
Standard (Reproducibility) —S; 0.12, 0.09s 0.140 0.003s 0.002s 0.021s 0.06s4 0.035s - - - -

Reproducibilit .
chroctem ™y J "1 006 | 009 | 012 | 0001s | 0001 | 0037 | 010 | 0.036 — — — —

deviation [without laboratories

*2

Uncertainty C (95%) 0.0s 0.0s 0.1, 0.00s 0.00, 0.01 0.0s 0.02; — — — —

(Note) * 1 Syr)is intermediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t,_j 405 XS;/ V£ (0 = number of laboratories)

(1) List of laboratories : Krosaki Corporation, Kyushu Refractories Co.,Ltd., 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 2212-5(Method for chemical analysis of refractory products — Part 5:Chrome-magnesia refractories)

(3) Analytical values : Each value is the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free values from the February 22, 2008 v20080222 version on.

(4) Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical techniques and it was determined whether the outliers should be
adopted or not.

(5) Date of preparation : November, 1990

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

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



