The Technical Association of Refractories, Japan

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

2008.00.014,20100202)

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

. . i ZrO R Uncertified val
Constituent Si0: | ALO: | Fe:0s | TiO: Ca0 MgO | NaO KO G20 (ﬂ; fo:) HO: | 720, @ M:om s ‘;(‘;"'
Certified value 28.4; 10.1e 2.0% 4.96s 2.0 6,47, 1.84, 0.02; 1.01: 48.9 .85 48.1: 0.06: 0.02;
Laboratories L 28 2 n 1316 2.01%s, 496!! i 2091 i 0.455 i 1.86s . 0.03:. 1.600: 48.60 m 0.830 = - 000!1 i 0022 e
Le 28,445 10.10. 2.034. 4,94, ; 2.064 0,475 1.84:2 ¢ 0.025 ¢ 0.98s 48 81 06,837 - G000 0.037.

L 28.45 1 10.30 1.98 4 98 - 2.084 3,474 x 1.842 0.02:1 . 0.99:. 49,2 0.82¢: - - -

L. 28,305 10,0z 2,025 4.96; 2.13: 0.50: 4 1.854 s 0.02s 1.00+; 4915w 0.80s4 - 0.604 -
Ls 28.Gon 10,00 = 1.9% . 4,954 . 2.00a 4 0.48: . 1.83s . 0010, 1.052, 4895 0.85a < - 0.001 . 0.02:
L 28.54n 10.00 e 2.02s . 4.986 2.09:: 0.48:; 1.86:z - 0.024. 101, 4872 m 0.870: - 0006 0.036

L+ 28.61, 10,00 ¢ 1.984 494, . 2.041. 0.446 » 1.804 0.020 « 1.034 s 49.00 ¢ 0.865 - — -
Ls 28.50 5 10.04 v 2.00 . 4.97 - 2.0%. 0,486 . 1.860 » 0.02z 4 0.98s 4 49,15 m 0.86: 5 - 0.00: . 0.02=.
Average (;) 28,40 10,100 2.009s 4.965, 2.075: 0.476 1.847 0.0236 1.010, 48,95 0.8504 48.10s 0.007 0.026s
Standard (Reproducibility) s 0.13 | 009 | 0020, | 0.019. | 0.039: | 0018 | 0.01% | 0.00% | 0.023 | 021 | 0.017 - 0.001: | 0.006

ducibil
deviation (R?P“’ eIty J v 0,160 0.08 0.010, | 0.008 | 0.011. | 0.005 | 0.01% | 0.002: | 0.006 0.1% 0.007s — 0.000: 0.005,
without laboratories

Uncertainty C (95%) 7 0.1, 0.0s 0.01, 0.01: 0.03a 0.01s 0.01s 0.00; 0.02s 0.1. 0.014 0.1.7% 0.00: 0.00.

(Note} * 1 87, is intermediate precision without a time condition.

% 3 ZrOy=Zr0,(+HID,) - HI0,

Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co,, Lid.
{2y Analytical techniques :  JIS R 2013(Method for chemical analysis of refractory containing alumina, zivconia and siliea) aiAAS, cieolovimetry,eilonexchange-chelatometry, fiflametry, giCupfivon Gravimetry,
hidehydratmetry +colorimetry, #ICP-ARES, miMandelic acid Gravimeiry, picoagulatmetry + --colorimetry, viCupfrron Separation-chelatometry, xXRF
(3) Analytical values : Ilach value js the average of two values obtained by two measurements on different days. These analysis values are shown converted into LOI {Loss on ignition)
compoenent free values from the February 22, 2008 v20080222 version on.
{4} Outler tests were carried out by Grubbs test. The samples rejected by Grubbs tests were discussed in view of analytical technigues and it was determined whether the outliers should be adopted or not.

(5) Date of preparation : June, 1996

Prepared, and Values given and certified hy

Distributed by

% 2 The halfwidth confidence intorval O (95%) = t, 00, %55 e
1 2
\/{";M:uwn) ‘L[S;lw:]

{1) List of laboratories : Kurosaki Corporation, Kawasaki Refractories Co.,Ltd,, Yotai Refractories Co., Ltd., Asahi Glass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Ltd.,
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2008.08.01(v20100202)
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
Unit : mass%

. . . Zr(Oe - Uncertified val
Constituent Si0: | ALO: | Feu0r | TiO Ca0 | Mg0O | Na©O | KO | CnO (+I—§f oy | HIO: | 2:0:7 Mr‘:g = ‘;‘SE
Certified value 10.04 38.2, 3.37, 0.21 1.56s 1.98: 2.02, .58 0.1%L 447, 2.09¢ 42.6. 0.004 0.02s
Laboratories I 9.96s » 38.3:. 0.367: 0,204 1.561: 1,992 2.04a 4 0.58: 4 0.12s 44T m 2.06; < - 0.004 0.021 ¢
Le 9.967 , 38.04 - 0.3%5 . (.21 1.536: 1.94s 2,085« 0.608q ¢ 0114, 44.75 2.0 - 0,004 0.030 .
La 10.3s 5 38.2s 0.372. 0.19% - 1.682.4 2.00:2 1.9% « 0.56G1 o 0,108 » 44 82 2,060 « - - -
L. 9.92s 5 38.14 G375 0.206 1.56: . 1.99:, 2.045 0.6014 0110 447 w 2,124 - 0.004: -
Ls 9.99% 38.29. 0.375 0,19 . 1544 1,980, 2.030« 0.540 4 0.10s 4 44.6s w 2.035 « - 0,602 . 0.021 .
Le 9,991 38.L. 0.360 . 0.22: - 1.58s 1.98:, 2.0%11a 0.5T0w 0.10. » 44 51 2.1 - 0.0044 (.02 .
L+ 10.16 5 38.3: . 0.38a. 0.23: 1.544 . 1,984 2.017. 0.59: » 0.11z. 4474 ¢ 2.1 0 - - -
La 9.944 38.L.. 0.379 (224 154, 1.958s . 2,02, 0.585a 0.11:. 44T w 213« - 0.60s 0.02s .
Average x) 10.01. | 8821« | 0874 | 0.210, | 1.554s | 1.982 | 2027, | 0.579% | 0.110. | 44.7L: | 2.08% | 42.62. | 0.003 0.027:
Standard (Reproducibility) S; 0.09 0.10: 0.005s 0.012. 0.016: 0.018 4.016s 0.016, 0.005. 0,094 0.,0360 - 0.001, 0.001.
L. R ducibility - '
deviation [wff:jﬁ:'i;b;.mm) sy’ 005, | 0.07 | 0007 | 0003 | 0.011 | 0011 | 0.017s | 0012 | 0002 | 0.10: | 0.009 - 0.000: | 0.001
Uncertainty C (85%) 0.0s 0.0 0.00s 0.0%s 0.01s 0.01s 0.01. 0.01, 0.004 0.0 0.03s 0.0:° 0.00, 0.00,
(Note) * 1 Spryis intexmediate precision without a time condition. % 2 The half-width confidence interval C (95%) = t, %5 /E (8= number of laboratories)

8 Zr0y=ZrO,(+HID) —HIO, ¥4 w0, T \/(“zm.(ﬂp:))z +(“':Hpu)z

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

"Y'oshiba Ceramics Ce.,Litd., 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;Jonexchange-chelatometry, £flametry, g Cupfrron Gravimetry,
hidchydratmetry +eolorimetry, ZICP-ARS, miMandelic acid Gravimetry, picoagulatmetry + +-colovimetry,v;Cupfrron Separation-chelatometry, x XRF

(3) Analytical values : Bach value is the average of two values obtained by two measurements on different days. These analysis values ave shown converted into LOI (Loss on igaition)

component free values from the February 22, 2008 v20080222 version on.
() Dutlier tests were carried out by Grubbs tost. The samples rejected by Cirubbs tests were discussed in view of analytical techniques and it was determined whether the eutliers should be adopted or not.

(5) Date of preparation ! June, 1998

Prepared, and Values given and certified by The ''echnical Association of Refractories, Japan
New (inza Bldg., 3-13, Ginza T-chome, Chuo-ku, Tokyo 104-00661, Japan
Telephone : 81-3-3572-0706  Fax : 81-3-3672-0175
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2008.09.01(v20£00202)
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
Unit : mass%
i . 720 . Uncertified vak
Constituent 510: ALO: Fe:O: Ti0: CaO MpgO Na:O KO Cr:0s (o I—lI ” (;2) HIO- ZrCy, ° Msgl = ‘;:S:
Certified value 14.6s 46.3 0.05 0.07: 0.03 0.01, 0.53s 0.00: 0.00: 38.1. 0.72 37.3 0.00s 0.03s
Laboratories L, 14.5 " 46.63 - 0,05 0.070: 3.03s 5 .01z 0.52z » 0.004 . 0.01e: 38.2:m 0.7k < - 0.000 0.037 .
L: 14,60, | 46252 | 0.060. | 007 | 0035, | 0000 | 053¢ | 000c| 000 | 379w [ 070, - 0.00n; | 0.03:-
Ls 147w | 46.3« 0.06:c | 008 | 003. | 0.0L.| 053%. | 000.] 002.| 383. | 0.70. - - -
L. 1456, | 46.220 | 0056, | 0061 | 004 | 00L. | 055. ] 000, 000 | 382. | 074, - 0.001 -
L& 14.5en 46.44 - 0.060 « 0.06s - 0.085. 0.0k 0.54s » 0.00: . 0,00z . 38.3en 0,715« - 3,000 « 0.03: .
L 14.60n 46.25 ¢ 0,084« 0.072. 0.040: 0.0L: (.52 4 .00 « 0.000 » 38.0hm 0.740 - 0.000: 0.04a .
L» 14.80, | 465. | 0.0Bs. | 008 | 003, | 0.0k, | 053 | 000 | 000 | 3800, | 074, - - -
Ls 1461, | 4641 | 006 | 006 | 003, | 0.0L. | 0853, | 000:. [ 000, | 381w | 0.75. - 0.00:. | 0.080.
Average (x) 1466, | 46.38. | 0.058 | 0.07% | 0.037: | 0.011s | 0.535. | 0.002. | 0.005. | 38.11s | 0.727 | 37.38: | 0.000: 0.034s
Standard (Reproducibility} S5 0.12 0.14s | 0.003« | 0.006: | 0.002 | 0.002 | 0012 | 0.002 | 0.008 | 013 | 0018 - 0.000: | 0.004
3 ducibili *
deviation [“gm ,abo’;fs] sie”’l 008 | 007 | 0.00L | 0.00% | 0005 | 0.00L | 0.005 | 0.00L | 0.004 | 008 | 0.006 - 0.000; | 0.001,
Uncertainty  C (95%) 0.1 0.1 0.00: 0.00: 0.00: 0.00: 0.0L 0.00. 0.00, 0.1, 0.01s 0.1, | 0.00, 0.00s

(Note) # 1 3,,is intermediate precision without a time condition.

# 3 Zr02:Zr02(+HfC!2) _Hfoz

{1) List of Iaboratories

(2) Analytical techniques !

# 2 The half-width confidence interval C (95%) = t,_ %5 /¥4  {8=number of laboratories)
2 2
*4 :}z.o,:\{{“;m,:wb,.) *("?up,)

Kurosaki Corporation, Kawasaki Refractories Co., Lid,, Yotai Refractories Co, Ltd., Asahi Giass Co, Lid., Harima Ceramic Co. Ltd., Shinagawa Refractories Co,,Lid.,
Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co., Litd.

JIS R 2013(Method for chemical analysis of refractory containing alumina, zivconia and silica) aiAAS, cicolorimetry,eilonexchange-chelatometry, fflametry, g:Cupfiron Gravimetry,

hdehydratmetry+colorimetry, HECP-AES, miMandelic acid Gravimetry, piepagulatmetry - +¢olorimetry, viCupfrron Separation-chelatometry, xXRF
(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 technigues and it was determined whether the outhers should be adopted ox not.

(5) Date of preparation : June, 1996

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, fapan
Telephone : 8%-3-3572-0705  Fax : 81-3-3672-0176
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2008.09.01(v20100202}
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
Unit : mass%
. . 70 . Uncertified val
Constituent Si0: | ALOs | Few | TiO. Ca® | MgO | NaO K0 Cra0a M‘I fo:) HIO: | Zr0. ™ M::E)El — ‘]’;:c‘:
Certified value 42 64 19.5s 0.55a 1.02 0.15s 0.51s 0.22¢ (.40 0.61. 34.1s 0.685 33.4s 4,08 0.13c
LabOl‘atOl"}BS L. 42,4, P 10T . 0.550 i 1.08z2 0.}.4& i 0.49. 4 0,222 0.400 o 0501 i 34.29 m 0.6T = - 0,091 0.135 «
L 4275 19.50 0.6z ¢ 101, 0.1da 0.51s; 0.234¢ 0.40z « 0.61:: 34,05 wm 0.68: - 0.09:: 0.1%.
La 42 T2 n 19.5+ 0,553« 1.030 0.161. 0.616. 0.224 » 0.83%. 0.611. 34.3: m 0.6608 « - - —
La 42.4s 5 19.57 0,541 1.034: 0.1G:: 0.53s: 0.244 . 0.404 o 0.50s 34.1rn 0.69:: - 0.09; -
Ls 42. 7w 19.50 ¢ 0.550 ¢ 163 . 0.152» 0.51z. 6210 . 0,402 . 0.541 . 341w 0.6% - 3,055 4 0.1
La 42 .6s n 19.5: « 0.566 . 1.034: 0.15s 0.51os 0,22 0.402 . 0.51s 34.1: 0.68s: """ 0.09; 0.17:
L 42. 70 » 19.7s ¢ 0.566 1.01+« 0.1624 0.51: 0.23:s o 0.41s o 0,53z . 34.10, 0.69:4 - — -
La 42,66 5 19.65 v 0.580 - 1.020 0.154. 0.52: 5 (.22 q 0.400 a 0.51s. 34.05 m 0.6% - 0.09 o 0.11a.
Average (0 42,644 19.59% 0.653s 1.0260 0.1564, 0.5150 0,228 0.402s 0.517. 34,164 0.684s 33.47. 0.088, 0.1304
Standard (Reproducibility) S; 3,11 .09 0.007s 0.008s 0.006 0,011 6.010: 0.004s 0.012s .09 0,014 - 0.015: 0.025+
ducibili
deviation [Tﬁf:’ o h;;‘fmes} s1ey7Y| 0.08 0.10. | 0.006. | 0.007, | 0.0040 | 0.004 | 0.005. | 0.005 | 0.008 | 0.10, | 0.006 — 0.001s | 0.008:
Uncertainty C (95%) 0.1. 0.0 0.00s 0.00. 0.00s 0.05 0.00e 0.004 0.01. 0.0s 0,614 [].{]5,*‘1 0.01: 0.024

{Note) * 1 $r,is intermediate precision without a time condition.

* 8 r0,=7Zr0,(+Hf0,) — 1110,

(1) List of laboratories

(2) Analytical techniques

{5) Date of preparation ! June, 1996

% 2 The half-width eonfidence interval C (95%) = 1,_ . %8/ € (& =number of laboratories)

* 4 _ 1 ~ 2
Siwer, T (‘ﬁz’o,:up,]) + sxu)u,)

Kurosaki Corporation, Kawasaki Refractories Co. Ltd., Yotai Refractories Co., Ltd., Asahi Glasa Co.,Ltd., Harima Ceramie Co.,Lid., Shinagawa Refractories Co., Lid.,

Toshiba Ceramics Co., Ltd., Toshiba Monofrax Co.,,Ltd.
JIS R 2013(Method for chemical analysis of refractory containing alumina, zirconia and silical $:AAS, cicolorimetry,eiJonexchange-chelatometry, filametzy, g;Cupfrron Gravimeiry,
hidehydratmetry +eolorimetry, 31 ICP-AES, miMandelic acid Gravimetry, picoagulatmetry » +-colorimetry, v;Cupfrron Separation-chelatemetry, XRI'
(3) Analytical values : Rach value is the average of two values obtained by two measurementis on different days. These analysis values are shown converted into LOI (Loss on ignition)
component free valwes from the February 22, 2008 v20080222 version on.
{(4) Outlior tests were carried out hy Grubbs teat. The samples vejected by Grubbs tests were diseussed in view of analytical technigues and it was determined whether the outliers should be adopted or not.

Prepared, and Values given and certified by

Distributed by

The Technical Association of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuoku, Tokyo 104-6061, Japan
Telephone : 81-3-3572-0706  I'ax : 81-3-3672-0175
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The Technical Association of Refractories, Japan

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

JRRM 705

(Alumina-Zirconia—Silica Refractory)

2008,02.01(v20100202}

Results of Analyses
Unit : mass%
) . . A e Uncertified val
Constituent Si0: | ALOs | FeDs | TiO: Ca0 MgD | NaO K0 Cra0s (+1; sz) HiO: | 720, '® Mr’:g“" 2 ‘;69
Certified value 2.00: 64.2 014 2.02 0.19 0.46: 0.30 0.01s 2,02 28.5 0.48s 28.0: 0.00: 0.0L
Laboratories L: 2.00; ¢ 64.25 « 0.13:. 2.04a 0.19: 0.45: . 0.286 » N.0lya 2021 283 = 0,470 < - 0.004: 0.04e
Ls 197 . | 641. | 0140 | 202, | 018:] 046 | 030¢] 00lsc| 2.0%: | 285 | 0.48:, — 0.005 « 0.01:.
L. 20Li. | G640 014, | 2.03:. | 020, | 046:. | 0.32 0.02. | 1.9%. | 28.6im | 047« - — -
T4 1.937 4 64.15 - 0.14s; 2,04 ; 0,19 0.48s; 0.30z s 0.0%s 4 2,031 28,72 m 0.50:4 - 0,060 : -
L 2.086 ¢ 64.3:. 0.13s. 1.97 0.18; . 0.457 . 0.28s 4 0.0%e. 2.024 . 28.40 m 0.47: - 0.000 . 0.0%: .
Le 2.06s. | Gdde. | 0180 | 2046 | 019 0.46r: | 0.29. | 0.0%i. | 2.0L: | 28.dim | 0.48:; - 0.004 0.01:.
Ly 901 | B4de. | GI50e | 1.99: | 018 | 045¢. | 08%. | 001, | 203, | 285 | 0.48; - — -
Ls 1.95.. | 641:s | 0.15:e i 2.02%. ] 0.18.| 044 | 02%.| 00%.1 202, | 283 | 0.4%-. — .00 . 0.01z.
Average {(x) 2.002, 64.24, 0.141s 2.024, 0.191, 0.460s 0.300: 0.0184 2.022, 28.40: 0.484s 28.01. 0.004. 0.017
Standard (Reproducibility)  5; 0.054s 0.13 0.007. | 0.028 | 0.00% | 00122 | 0.01de | 0.002 | 0.012 0.144 0.011: - 0.002, 0.012s
Reproducibili .
deviation {eglt;bor;:‘oJ soey'| 0,061 | 011 | 0.003 | 0.008 | 0.002. | 0.006 | 0.005: | 0.001; | 0.010s | 0.08: | 0.004. - 0.000s | 0.001:
Uncertainty C ([—)5%) .04+ 0.1: 0.00+ 0.02; 0.00 (.01, 0.01. 7 0.00. 0.01, 0.1. 3.80. [)_1:_t=l 0.00- 601

(Note) * 1 Sy is intermediate precision without a time condition.

# 3 Zr0,=Zr0,+HIO) —HE0,

(1) List of laboratories

Toshiba Ceramics Co.,Ltd., Toshiba Monofrax Co.,Ltd.
. JIS R 2013(Method for chemical analysis of refractory containing alumina, sireonia and silica) a;iAAS, eicolorimetry,e;Tonexchange-chelatometry, fiflametry, giCupfrron Gravimetry,

hidehydratmetry +colorimetry, i1CP-AES, miMandelic acid Gravimetry, picoagulatmetry - +colorimetry,v;Cupfrron Separation-chelatometry, xXRF
(3) Analytical values : Each value is the average of two valuce obtained by two measurements on different days. These analysis values are shown converted into LOI {(Loss on ignition)

component. free values from the Febrnary 22, 2008 v20080222 version om,
{4) Outler tests were carried out by Grubbs test. The samples rejected by Grubbs fests were discussed in view of analytical techniques and it was determined whether the outliers should be adopted or not.

(2) Analytical techniques

{5) Date of preparation : Fune, 1996

Propared, and Values given and certified by

Distributed by

% 2 The half-width confidence interval G (95%) = t, .., %5 /£
El 2z
4 Timo, T \/["?z'v,uw n) * (siupz)

Kurosaki Corporation, Kawasaki Refractories Co., Ltd., Yotai Refractories Co.,Litd., Asahi (3lass Co.,Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Lid.,

The Technical Association of Refractories, Japan
New Ginga Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0705
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The Technical Association of Refractories, Japan

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

JRRM 706

(Alumina-Zirconia—Silica Refractory)

2008.00,01(v20100202)

Results of Analyses
Unit : mass%
. (s . o rtified val
Constituent Si0: | ALOs | FeOw | TiO a0 | MgO | Na® | KO | CnO: (2?02) HEO: | 700, M::BEI = ‘]’;2 (‘)"’
Certified value 396, | 26.1s 0.13: 3.80s 158 | 0.1 3.52, 005 | 0.0% | 24.0 119 | 228 | o.00 0.01s
Laboratories L 3960, | 26.1e. | 018315 | 877, | 16l | 016 | 85L. | 09T, | 0.0l | 24Iem | 119, - 0.000: | 0.01s.
L- 396, | 26.0se | 0.03+. | 38Lix | 1.5%. | 0.5 | 356 | 086 ] 001 | 2400w | 1136 — 0.00:: | 0.0%s.
Ls 398:, | 26.0s. | 012 | 378 ] 161 | 016, | 3.49%.} 09T..] 000 | 240:. | 1.19:, — 0.00s; | 0.0L.
Lo 39.5an 26.25 (0.130 . 3822 2 1.58s 014, 3.51i: 3.9G4 o U.GUR A 24.00 m 158« - - -
Le 30.5:, | 2610, | 0131 38L: | 15%: | 0.5 | 3.54s. | 095, | 00L. | 24.0:m | 1.20s, - 0.005 -
Ls 396 | 26.0n. | 0.13:c | 3.78x | 158. | 0161, | 3.49%.] 095. | 00L. | 240w | 1.23:. - 0.00:. | 0.0L.
Lo 59.6:n | 26.2. | 0.12%. | 882 | 16L. | 016 | 3500 ] 094, | 000 | 24.1en | 121 - 0.00: | 0.0%.
Ls 39.6, | 261a. | 0.13s. | 880« | 158. | 015« | 3.5%. | 094, | 0.00u. | 242 | 1.23, - 0.00:. | 0.0L.
Average () 3961 | 26.14s | 0131 | 3.806: | 1.598 | 0.159; | 3521 | 0958 | 0.009 | 24.08 | 1.189, | 22.88 | 0.003 | 0.015
Standard (Reproducibility) 5, 003 | 006 | 0.00% | 0019 | 0013 | 0006 | 0024 | 0011, | 0001 | 007 | 0.032 — 0.002 | 0.002
R ducibili
deviation e, e ) Srr”| 008 | 007 | 0001 | 0010, | 0.008 | 0.004 | 0.016 | 0004 | 0001 | 006 | 6o1z |~ | 0000 | 000k
Uncertainty C (95%) 0.0s 0.0s 0.60: 0.01s 0.01, 0.00s 0.020 0.0 0.004 0.0, 0.02, 0_0:{1 0.08. 0.00:

(Note) * 1 ¥z is intermediate precision without a time condition.

%3 700, =7ZrOy(+HI0,) —IHO0,

(1) List of lahoratories

Toshiba Ceramics Co.,Lid., Teshtha Monofrax Co., Ltd.
JIS R 2013(Method for chemical analysis of yrefractory containing alumina, zireonia and silica) a)AAS, cicolorimetry,eifonexchange-chelatometry, fiflametry, giCupfrron Gravimetyy,

hidehydratmetry -+ colorimetry, S1CP-ARS, miMandelic acid Gravimetry, picoagulatmetry - +colorimetry,v;Cupfrron Separation-chelatometry, x:XRF
(8) Analytical values : Rach 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 Gruhbs test. The samples rejected by Grubbe tests were discussed in view of analytical techniques and it was determined whether the outliers should be adopted or not.

(2) Analytical techniques

(5) Date of preparation ! June, 1936

Prepared, and Values given and certified by

Distributed by

% 2 The half-width confidence interval C (95%) = t, 4 %55/ N7

170, REF N 3 HE

Kurosaki Corporation, Kawasaki Refraetories Co, Ltd., Yotai Refractories Co. Ltd., Asahi Glass Co.,Ltd., Harima Ceramie Co. Ltd., Shinagawa Refractories Ca.,Lid,,

The Technical Asasociation of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-07056
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2008.09.01(v20100202)
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%

. . X N Uncertified val
Constituent S10: AlOs Fe:Oa TiOs CaO MgO Na:0 KO Cr20s (+Z}1I?52) H{Oe Fo(, B v Irllgei ifie \;2 (;u:
Certified value 21.1; 55.Ts 1.81s 0.28s 1.08s 0.844 0.19s 0.15s 0.184 18.5s 0.36+ 18.1s 0.00: 0.05s
Laboratories 1. 21.36 5 55.69 ¢ 1.83:: 0.28s . 1.09:; 0.84s: 0.20: . 0.164 . 0.18s. 18.5:m 0.36s = - 0.00:: 0.05: .
L 21,205 55.Te . 1.81a- 0.28; 1.08:: 0.84s: 0.1 ¢ 0,16s ¢ 0.17 18.44m 0.37s 4 - 0.004; 0.05s -
La 2104, 55.8:» 1.80: . 0.29:. 1.09:: (.84 0.204 0.150 4 0.17s; 1845w 0.3Txs - 0.004 0.05s -

L 21.2:n 55.7s 1.80: - 0.29 - 1.08:. 0.844x 0.20s » 0.15: 0.17aa 187w 0.34s . - - -

Ls 21.1s, 55.7 - 1.82s, 0.290: 1.0%x: 0.84 0.20c 0.156 0.171: 18.47 0.3 - 0.00: -
Lo 21.2:4 55.8: - 1.82 0.29: . 1.084, 0.844 . 0.20: s 0.15:2» 0.18:. 18.4¢ m 0.35:« - 0.00: 0.055 ¢
Lor 21.02n 55.84¢ 1.826 ¢ 0.29: - 1.09:: .84 0.172. 0183 0.18:; 18.48 m 0.37: - 0.00i: 0.085 .
T.a 21.2:4 55.77. 1.78 . 0.282 1.08 4 0.84: . 0.200 » 0,166 . 0.1814 18.66 m 0.3%:« - 0.00: . 0.05: -
Average {x) 21,16 55,784 1.814, 0.288 1.085: 0.844a 0.199 0.154s 0.17% 18.52s 0.3674 18.15 €.003: 0.0550
Standard (Reproducibility) 5; 0.09: 0.074 0.012: 0.004. 0.0064 0.002 0.609. 0.003. 6.003s 0.10: 0.011a - 0.001s 0.002.

Reproducibili N X
deviation [\Et‘]”"ff 'b;r‘::’ms] siey’| 004 | 0220 | 0007 | 0002 | 0.006. | 0.007, | 0.002 | 0004 | 0.002 | 0.07 | 0.005 - 0.00%: | 0.00L
Uncertainty o] (95%) _ 0.0 0.0 0.01e 0.00. 0.00s 0.00: 0.00: .00 0.00s 0.0e 0.00s {}_{}(,*4 0.00. 0.00.
(Note) % 1 &y, is intermediate precision without a time condition. % 2 The half-width confidence interval C{95%) = t,_ ., %5/ J¢  (2=number of Inboratories)
% 3 Zr0,=7x0,+Hf0,) —HfC, %4 _ ‘/(s_ o ]1 . {SV ,D )1
10, T30 (3 ) = HE

(1) List of Iaboratories @ Kurosaki 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 vefractory containing alumina, zirconia and sitica) a;AAS, cicolorimetry,eilonexchange-chelatometry, fiflametry, g;Cupfrron Gravimetry,

hidehydratmetry +colorimetry, sICP-ALS, miMandelic acid Gravimetry, picoagalatmetry - +colorimetry,v;Cupfrron Separation-chelatometry, xiXRF
(3) Analytical values : Each value is the average of two values obtained by fwo measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)
component fres values from the February 22, 2008 v20080222 version en,
(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, 1956

Prepared, and Values given and certified hy The Technical Assoctation of Refractories, Japan
New Ginza Bldg., 8-13, Ginza 7-cheme, Chuo-ku, Tokyoe 104-0061, Japan
Telephone : 81-8-3572-0705 Fax : 81-3-3572-0175
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2008.09.01(+20100202)
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
Unit : mass%

. . . Zy . Uncertified vals
Constituent Si0: ALOs | Fe:0s | TiOs Cal MgO | NaO K0 Cr:0x {+1-11?53) HIO. | Zr0.™? M:g“ z ‘;Se
Certified value 0.54+ 75,62 .80 1.024 1.17. 1.64s 0.08: 0.74s 0.29¢ 13.8: 1.034 12.8s (.00, £6.00;
Laboratories L 0.5 . 79,50 ¢ 0.804 1.00: 1.18:: 1.6645 0.07: . 0.721 2 0.29 139 1.01e - G.00:2: 0.00: .
L= 0.5Gs . 19,72 0.80s - 1.03: « 1.18:: 1.664: 0.09; ¢ 0,754 ¢ (.29, 13.9 w 1.08s - 0.800: 0.00: -
La 0.54s 79.67 - 0.80; . 1.014: 1185, 1.66s: 0.08: « 0.756 o 0.29 1391 » 1,082 - 0.00, 0.00: .

L 0.557 9.9, 0.80:. 1.03: « 1.162 « 1,644 0.09: . 0.751 2 0.29: . 13.80m 1.01e < - - -

Ls 0.55a » 79.4s o 0.7 1.00. 1.154: 1.647; 0.09% . 0.770» 0.297, 13.8: 1 1.034 - 0.60: -
Le 0.547 . 79.67« 0.79% . 1,025 « 1.18: . 1.640 . 0.09 . 0.745 s 0.29 « 13.8: 1.01s « - 0.000 . 0.002 -
L+ 0.52s - T9.61¢ 0.80: . 103 1.18:: 1.640: 0.08: o 0.74a 0.29s, 13.9% n 1.01q; - 0.006: 0.00:z .
L 0.53 . 79.67 . .80: - 1.0k« 1E5: « 1.63: 0.0% . 0.724n 0,300« 13.8sm 1.06e = - 0.08s . 0.000 .
Average (%) 0.54G. | 79.63: | 0.801, 1.021 1.173. 1.648 | 0.088: | 0.746s | 0.297; 13.89: | 1.034s 12,85, | 0.000 0.001.
Standard (Reproducibility) 5 3.013 0.10s 0.605s 0.013: 0.015. 0.010, 0.006, 0.018. 0.002: 0.05s 0.021s - 0.000: 0.000s

Reproducibili .
deviation [w‘fﬁf s S0’ 0.007 | 007 | 0.004 | 0.005 | 0.004 | 0007 | 0001 | 0002 | 0002 | 007 | 001 | — | 0000 | 0.0
Uncertainty C (95%) 0.01: 0.0 0.004 0.01, 0.0L: 0.00 0.004 0.01s 0.00 0.0 0.01s 0.0.% | 0.00; 0.00
{Note) % 1 $;r,is intermediate precision without a time condition. # 2 'The half-width confidence interval O (95%) = 1,0, %55/ V¢ (2= number of laheratories)
* 3 ZrO,=Zr0,(+Hf0,) —HfO, 4 L J[s,/ - )* N )2
L2 P g0 I XA

(1) List of laboratorics : Kurosaki Corporation, Kawasaki Refractories Co., Ltd., Yotai Refractories Co, Lid., Asahi Glass Co. Ltd., Harima Ceramic Co.,Ltd., Shinagawa Refractories Co.,Litd.,

Toshiba Ceramics Co., Ltd., Toshiba Monofrax Co., Lid.
(2) Analytical techniques ! JIS R 2013(Methed for chemical analysis of refractory containing alumina, zirconia and silica) a;AAS, cicolorimetry,eilonexchange-chelatometry, Hflametry, g Cupfrron Gravimetyy,

hidehydratmetry +colorimetry, SICP-AES, miMandelic acid Gravimetry, pieoagulatmetry - +eolorimetry, v;Cupfiron Sepavation-chelatometry, i XRIY
(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 ¥20080222 version on.
() Outlier tests were carried cut 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, 1096

Prepared, and Values given and certified by The Technical Associtation of Refractories, Japan
New Ginza Bldg., 3-13, Ginza 7-chome, Chuo-ku, Tokyo 104-0061, Japan
Telephone : 81-3-3572-0706 Fax : 81-3-3572-0175
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JRRM 709

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

(Alumina-Zirconia—-Silica Refractory)

2008.69,01(v20100202}

Results of Analyses
Unit : mass%
. . 70 . Uncertified val
Constituent Si0: ALGy Fe:04 Ti0- Ca0 MegO Na:=0 K0 Cr:0s ( +}1[ fO:) HfO: 700 3 MZE)BI ifie \;: Sj
Certified value 34.4s 50.4s 0.47: 0.09 0.525 1.210 1.040 0.21 2,92 8.52; 0.18. 8.8340 3.00: 0.00¢
Laboratories I 34.5a P B.27 . 0,472, 0.08s: 0.526 ¢ 1.21:: 1.0%s 0.214. 2.9321 B8.61lem 0.17s « - 0.004 0.0k«
L 34,4, 50.4s . 0.48: . 0.08s 0.534¢ 1.205: 1.05: 1 0.21sr 2.88: 1 B8.508m 0.200 s - 0.00a; 0.0%.
Ls 3.4 50,4 . 0.47: 0.08: 0.524: 1.21a: 1.040 .22, . 2.93s B.5T8m 0.19 - 0.004; 0.00s .
L. 34.55n 50.50 0.47s ¢ 0.09: . 0.610 s 1.210a 1.036 .22 4 2.94, ., B.525 0.15¢ - - - -
La 34.836 5 50.da . 0.4y (.09 0.51q: 1.200¢ 1.031. 021, 2,930 8.61lan 0.19 . - 0.004: -
Le 34.41x 50.4s ¢ 0.47s 0.09: 0.52s o 1,205 o 1.04s 0.21s « 2.925 « 8.5% u 0.17 - - 0.00 « 0.01o ¢
L+ 34,35 50.54 - 0.477. 0.0 0.51s: 1.214: 10344 02120 291 ' B.36:, 0.19:: - 0,006 : 0.01o
L& 34.4s, 50.44 - 0.47s 0.08s . 0.53s . 1216 1.054. 0.200 4 2.8% . 8.558 m 0.18:« - 0.002. 2.004 ¢
Average {(x) 34.45:. | 50.450 | 0.476. | 0.091e | 0.525: | 1.210s 1.0400 | 0.216: | 2922, | 8523 | 0,183 ! 8.339 | 0.002 0.008,
Standard (Reproducibility) S5 0.07 0.08: 0.003s 0.003, 0.608s 0.004. 0,013s 0.004. 0.02% 0,072 0.012s - 0.601: 0.002s
Reprodugibili
deviation (w?;’;’m” I‘:b;,j{m] cr™'l 008 | 011 | 0008 | 0.00L | 0003 | 0.010: | 0.012 | 0.006 | 0.019 | 0.076 | 0.003 - 0.001s | 0.00Le
Uncertainty C (95%) ) 0.0 0.6+ 0.00: 0.00s 0.00, 3.00: (.01 0.004 0.01a 0.060 0.81, [}.[)6,dk4 0.004 0.00.

(Note) * 1 87 is intermediate precision without a time condition.

% 3 Zr0, =Zr0,{+Hf0,) —HIO,

Toshiba Ceramice Co. Ltd., Toshiba Monofrax Co., Ltd.

(2} Analytical techniques :

% 2 The half-width confidence interval G (@5%) = t,_, g% 5 /4L

4

2 z
20, " (Iﬁunuwn) +("?muz}

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

{ 8 = number of laboratories}

hidehydratmetry +colorimetry, $ICP-AES, miMandelic acid Gravimetry, pieoagulatmetyy + +eolorimetry, viCupfrron Separation-chelatometry, xXEF

(3) Analytical values

component free values from the February 22, 2008 v20080222 version on.
() Outlier tests were carried out by Grubbas teat. The samples rejectel by Grubhs tests were discussed in view of analytical technigues and it was determined whether the outliers should be adopted or not.

(8) Date of preparation : June, 1996

Prepared, and Values given and certified by

Distributed by

The Technical Asseciation of Refractories, Japan

New Ginza Bldg., 3-18, Ginza 7-chome, Chuo-ku, Tokyo 164-0061, Japan
Telephone : 81-3-3572-0705 Fax : 81-3-3572-0175

chemical solutions

Supplied by: Labmix24 GmbH www.labmix24.com

24

: Kach value is the average of two values ebtained by two measurements on different days. These analysis values are shown converted into LOI (Loss on ignition)

JI8 R 2013(Method for chemical analysis of refractory containing alumina, zirconia and siliea) aiAAS, cicolorimetry,eilonexchange-ehelatometry, fiflametry, gCupfrron Gravimetry,




2008.09.01(v20100202}
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%
. . 70 . Uncertifiod val
Constituent Si0. | ALOx | Fe:0n | TiO: Cal MgO | NaDO K0 Cr:0n {+§f5ﬁ) HIO: | 720, M:(“;l = ‘;f‘ge
Certified value 5,62 82.3s 1.15: 3.00s 0.225 0.04s 1.42, 0.63+ 1.02: 4,474 1.51, 2.96; 0.00: 0.04.
Laboratories L. 5.49; » B82.1s 1.16: 3.02:1: 0.228 0.050 1.39% 0.64= o 1.04 4.5% 1.51:« - 0,003 0.04: .
L= 5.0% 82.3: - 1.19:. 2,99, 0.224: 0,050+ 1.46a ¢ 0.64s ¢ 1.00s 4585w 1.52:« - 3.002; 0.042 .
La 5.657. 82.4s - 1.14s . 3.01s: 0.226 0.060 1.42: . 0.632 » 1.025 4 4505 m 1.500: - 3,004 0.04, .
La 5.68:» 82.4s 1.09 - 3.025« 0.224 . 0.04s 4 1.427. 0.632. 1.01s 4.460 m 1.49 « - - -
L& 5.5% . 82.3s« 1.11s 2,960 0.225 0.04 1.42 4 0.646 1.00s 4,277y w 1.514s - 0.00s "”
Le 5.7% 82.3:¢ 1155 3.00: . 0.230 « 0.04s . 1.41s . 0.637. 1.02a, 4,401 1.500 « - 0.00z - 0.04s .
L+ 5. 76 « 82,32, 1180 ¢ 3.010. 0,224 0.0560: 1.40: . 0.625 4 1.03+: 4,464 L4 - 0.000: 0.04 ¢
Ls 544 . 82.41 . 117 301« 0.224n 0051, 1.41a2a 0.63:. 1.044 - 4,648 w 1.566 x - 0.00,. 0.04d .
Average (3 5.629 82.36. 1.158 3.004s 0.225 0.049; 1.420s 0.636 1.0284 4,479 1.511s 2.967, 0.002, 0.042s
Standard (Repreducibility) S; 0.121; 0.084 0,032, 0.021s 0.0030 3.0014 (.022; 0.006Gs 0.018s 0.105: 0.025, - 0.001. 0.0014
o Reproducibili .
deviation [w‘ff,’f:u:fb;r’:f’ories] s’ | 0025 | 011 | 0007 | 0.005 | 0.008 | 0.002 | 0.008 | 0008 | 0.018 | 0.025 | 0.007 - 0.00L | 0.000
Uncertainty C (95%) 7 0.102 0.0, 0.02; 0.01: 0.00, 0.00, 0.01. 0.00s 3.01s (.08, 0.02, (}.[)9;4 0.00: 0.00:

(Note) * 1 Sy, is intermediate precision without a time condition.

# 3 Fr0y—ZrOy(HHID,) —HIO,

(1) List of laboratories

{2) Analytical techniques

% 2 The half-width confidence interval C (95%) = 1, g %52/ J¢ (= number of lahoratovies)

*4 _ B 2 2
Sime, T {sxz;o,uw,s) MG

Kurosaki Corporation, Kawasaki Refractories Co. Ltd., Yotai Refractories Co.,Ltd,, Asahi Glass Co,Ltd,, Harima Caramic Co., Ltd., Shinagawa Refractories Co.,Ltd.,
Toshiba Ceramics Co.,Ltd., ‘Foshiba Monofrax Co.,Ltd.

JIS R 2013(Method for chemical analysis of refractory containing alumina, zivconia and silica) a;AAS, cieolorimetry,eiJonexchange-chelatometry, fiflametry, g;iCupfrron Gravimetry,

hidehydratmetry +-colorimetry, 3ICP-AES, milMandelic acid Gravimetry, picoagulatmetry - ~+colorimetry, v;Capfrron Separation-chelatometry, x;:XRF
() 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)

compenent free values from the Februavy 22, 2008 v20080222 version o
() Outlier tests were carried out by Grubbs test. The samples rejected by Grubbs tests were diseussed in view of analytical technigues and it was determined whether the outhiers should be adopted cr not.

(5 Date of preparation ! June, 1996

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 164-0061, Japan
Telephone : 81-3-8672-0706  Fax : 81-3-3572-0176
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