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

JRRM 101-110 (Series No.1 for Fireclay Refractories)

October 1, 2013

Unit: mass%

Constituent Si02 Al203 Fe203 TiO2 MnO CaO MgO Na20 K20
JRRM 101 88.57 8.1¢ 0.314 0.302 0.116 1.061 0.217 1.013 0.165
JRRM 102 80.47 13.79 3.97s 0.454 0.01s 0.049 0.673 0.30s 0.145
JRRM 103 80.32 18.07 0.407 0.370 0.00s5 0.072 0.016 0.124 0.350
JRRM 104 67.35 22.52 3.244 2.943 0.017 0.259 0.070 0.300 3.04s
JRRM 105a 69.17 25.35 0.76s 2.249 0.119 0.407 0.222 0.651 0.817
JRRM 106 63.61 29.9: 1.92; 0.679 0.024 0.14¢ 0.980 0.59¢ 1.816
JRRM 107 55.32 37.0s 2.202 1.155 0.019 0.710 0.492 0.21s 2.573
JRRM 108 55.31 40.0s 1.547 1.053 0.020 0.277 0.270 0.207 0.80¢
JRRM 109 54.23 41.24 0.89¢ 1.961 0.01: 0.14¢ 0.126 0.307 0.79s
JRRM 110 49.54 46.63 0.84s 1.666 0.014 0.107 0.166 0.085 0.342

Note: The above values show the contents after igniting for one hour at 800+ 250 .




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

JRRM 121-135 (Series No.2 for Fireclay Refractories)

Unit: mass%

Constituent S102 Al203 | Fe:03 | TiOq MnO CaO MgO | Na20 K20 P205 | Cre:0s | ZrO: LOI*
JRRM 121 86.30 6.073 0.407 0.056 0.023 1.967 0.126 3.207 0.234 0.324 0.01s 1.119 0.057
JRRM 122 78.24 10.26 0.243 1.037 0.204 0.435 0.657 1.04: 2.057 4.89s 0.81s 0.203 0.127
JRRM 123 79.16 13.31 4.134 0.459 0.012 0.135 1.328 0.29¢ 0.109 0.807 0.014 0.00s 0.037
JRRM 124 73.92 16.56 2.603 2.74¢ 0.24¢ 1.09¢ 0.109 0.31s 1.791 0.19: 0.117 0.11¢ 0.10s
JRRM 125 79.27 18.71 0.504 0.309 0.00s 0.130 0.084 0.072 0.691 0.046 0.010 0.023 0.077
JRRM 126 66.96 21.39 3.349 2.84s 0.03s 0.456 0.127 0.284 3.135 0.497 0.650 0.049 0.175
JRRM 127 68.59 23.0s 0.926 2.194 0.174 0.182 0.153 1.756 0.542 1.78s 0.273 0.046 0.072
JRRM 128 54.3s 26.05 4,453 1.379 0.244 2.803 3.106 0.374 1.849 3.362 0.854 1.014 0.024
JRRM 129 62.26 30.10 1.460 0.966 0.01s 0.157 2.232 0.234 1.927 0.201 0.107 0.112 0.117
JRRM 130 53.47 32.74 0.531 3.35s 0.370 1.954 0.619 2.320 1.420 0.919 1.054 0.835 0.116
JRRM 131 52.71 36.63 2.20s 1.162 0.032 0.78s5 1.023 0.76s 2.619 1.611 0.070 0.264 0.174
JRRM 132 50.61 39.11 1.645 0.29s 0.119 1.29s 0.349 2.162 0.797 2.386 0.11e 0.752 0.154
JRRM 133 50.10 39.02 3.693 1.932 0.01~7 0.109 2.034 0.335 0.914 0.344 1.277 0.573 0.089
JRRM 134 47.2s 44.36 1.079 1.740 0.245 0.200 0.20s5 0.13¢ 0.37s5 3.834 0.244 0.35s 0.146
JRMM 135 37.26 48.92 3.057 0.07s 0.049 2.360 1.245 2.879 2.77¢ 0.487 0.427 0.203 0.183

Note: The above values show contents after drying for two hours at 110+ 50 .

(*) Indicated value




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

JRRM 201-210 (Series No.1 for Silica Refractories)

Unit: mass%

Constituent Si102 Al:03 Fe20s TiOq MnO CaO MgO Na20 K20
JRRM 201 84.36 9.715 1.465 0.03z2 0.147 2.779 0.732 0.316 0.144
JRRM 202 85.72 7.595 3.972 0.567 0.004 0.817 0.020 1.014 0.025
JRRM 203 87.33 5.094 1.785 0.182 0.112 3.976 0.471 0.616 0.242
JRRM 204 89.64 4.497 D2 0.313 0.315 0.907
JRRM 205 90.40 3.089 SO]-d Out 10 0.092 0.932 0.500
JRRM 206 92.8s 1.772 5 0.072 0.180 0.507
JRRM 207 94.05 1.703 0.965 0.079 0.042 2.51s 0.160 0.047 0.212
JRRM 208 94.43 0.463 0.064 0.005 0.00: 4.197 0.056 0.634 0.022
JRRM 209 96.22 0.876 0.373 0.050 0.06s 1.89; 0.106 0.033 0.170
JRRM 210 97.69 0.163 0.833 0.005 0.002 0.301 0.78s 0.02: 0.007

Note: The above values show contents after igniting for one hour at 800+ 250 .




Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories
JRRM 301-310 (Series No.1 for High Alumina Refractories)

Unit: mass%

Constituent Si02 Al203 Fe203 TiO2 MnO CaO MgO Na20 K20 B:20s*
JRRM 301 43.91 46.80 3.529 1.031 0.01s 0.797 0.690 0.170 2.007 0.87
JRRM 302 37.70 53.93 4.49¢ 0.597 0.200 0.871 0.697 0.565 0.667 —
JRRM 303 36.16 59.25 1.47s 0.164 0.00s 1.039 0.855 0.699 0.207 —
JRRM 304 27.55 63.06 3.469 4.340 0.059 0.18s 0.37s 0.276 0.38s —
JRRM 305 20.03 68.69 2.816 3.300 0.01o 0.655 0.304 0.80s 3.116 —
JRRM 306 17.35 74.19 1.956 2.685 0.019 0.626 0.100 0.994 1.75s —
JRRM 307 10.87 80.14 2.972 1.229 0.01e 0.152 0.612 1.084 2.361 —
JRRM 308 10.25 86.59 0.412 1.795 0.112 0.099 0.053 0.263 0.10s —
JRRM 309 2.124 89.83 1.277 3.856 0.00s 1.023 0.28s 0.422 0.922 —
JRRM 310 0.41¢ 94.71 0.024 2.064 0.045 0.03s 0.979 0.08:1 1.326 —

Note: The above values show contents after igniting for one hour at 800+ 250 .

(*) Indicated value




Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories
JRRM 401-410 (Series No.1 for Magnesia Refractories)

Unit: mass%

Constituent Indicated value

S102 Al:0Os3 Fes0s CaO MgO -
TiO2 MnO Na:20 K20 Cr203 P:20s B20s

JRRM 401 6.424 8.10s 3.89 0.20s 81.24 0.017 0.01. 0.00s 0.00s 0.004 0.035 0.01s

JRRM 402 5.462 1.999 5.050 3.570 83.77 0.026 0.01. 0.010 0.001 0.00s 0.077 0.127

JRRM 403 8.144 4.060 1.553 0.615 85.4s 0.00s 0.014 0.004 0.001 0.01o 0.044 0.031

JRRM 404 1.223 6.014 2.90s 1.786 88.02 0.007 0.030 0.009 0.001 0.00s 0.053 0.011

JRRM 405 3.479 1.372 1.34¢ 1.690 91.95 0.054 0.074 0.009 0.015 0.014 0.120 0.01:

JRRM 406 1.196 1.139 0.874 4.805 91.85 0.004 0.01: 0.002 0.000 0.00s 0.041 0.01s

JRRM 407 2.432 0.100 2.145 0.67s5 94.55 0.00s 0.014 0.004 0.001 0.080 0.044 0.023

JRRM 408 0.460 2.554 0.134 0.672 96.19 0.004 0.010 0.001 0.000 0.009 0.01s5 0.099

JRRM 409 0.534 0.202 0.490 0.744 98.03 0.003 0.015 0.002 0.001 0.019 0.02s 0.033

JRRM 410 0.18s 0.05s 0.050 0.595 99.0s 0.003 0.010 0.001 0.000 0.00s 0.04s5 0.026

Note: The above values show the contents after burning for sixty minutes at 1050+ 2500 .




Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories
JRRM 501-510 (Series No.1 for Chrome-Magnesia Refractories)

Unit: mass%

Constituent | SiOz | Al:0s | Fe203 | TiO: MnO CaO MgO | Cr20s Indicated value

LOI P20s5 V205 NiO Zn0O

JRRM 501 0.926 2.92 4.806 0.00s 0.020 0.923 87.60 2.82s 0.137 0.036 0.01s 0.01s 0.00s

JRRM 502 3.118 11.9s 1.02: 0.01s 0.01s 0.201 76.28 7.49s 0.065 0.026 0.024 0.026 0.004

JRRM 503 9.096 7.147 3.006 0.047 0.03s 3.815 63.11 13.60 0.114 0.032 0.037 0.036 0.01s

JRRM 504 2.189 17.56 4.112 0.01s 0.011 2.60s 54.85 18.35 0.124 0.034 0.01s 0.01s5 0.01:

JRRM 505 1.823 7.76s 17.76 0.11s 0.109 0.492 50.14 21.74 0.085 0.023 0.07s 0.07s 0.021

JRRM 506 2.165 14.69 7.49 0.134 0.072 0.460 46.65 28.19 0.070 0.01s 0.086 0.094 0.010

JRRM 507 5.69s 25.02 12.9s 0.166 0.115 1.615 22.36 32.03 -0.111 0.01o 0.130 0.202 0.037

JRRM 508 3.081 3.891 22.70 0.014 0.00s 1.03: 30.86 38.1s 0.053 0.01s6 0.00s 0.01o 0.00s5

JRRM 509 1.964 20.2s 10.15 1.203 0.082 2.867 20.45 42.57 0.137 0.01s 0.11s 0.044 0.037

JRRM 510 4.914 12.21 14.99 0.133 0.17s 0.291 16.86 50.3s -0.255 0.016 0.11: 0.193 0.041

JRRM 511 2.909 6.684 27.22 0.10s 0.127 0.071 10.62 52.51 -0.483 0.004 0.054 0.10s 0.052

JRMM 512 10.57 29.25 26.01 0.047 0.025 4.061 24.81 4.989 0.02s 0.019 0.012 0.01s 0.013

Note: The above values show contents after drying for two hours at 110+ 50 .




Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories
JRRM 601-610 (Series No.1 for Zircon-Zirconia Refractories)

Unit: mass%

Constituent S102 Al203 | Fe:03 | TiOq CaO MgO Naz0 K20 P:05 | Cre0s | ZrO: HfO» LOI*

JRRM 601 0.263 0.119 0.101 0.16s 5.581 0.064 0.004 0.002 0.007 0.00s 92.01 1.5% 0.079

JRRM 602 0.334 0.07s 1.61s 0.164 0.220 5.290 0.766 0.004 1.33s 0.01s 88.25 1.52¢ 0.252

JRRM 603 0.966 5.293 2.85s 0.932 0.953 0.967 0.187 0.652 0.837 0.029 84.70 1.453 0.11s

JRRM 604 3.045 6.917 0.429 0.134 0.094 0.017 1.087 1.937 1.992 3.062 79.26 1.356 0.235

JRRM 605 10.7s 4.832 0.176 0.127 1.939 1.993 0.457 0.541 0.352 1.54s 75.36 1.314 0.314

JRRM 606 22.03 0.532 0.933 0.117 0.021 0.320 2.02s 0.014 0.019 0.00s 72.35 1.265 0.32s

JRRM 607 32.75 3.519 0.120 0.136 0.04s 0.031 0.026 0.04s 0.08s5 0.002 61.31 1.21: 0.569

JRRM 608 34.62 0.707 0.092 0.102 0.521 3.125 0.031 0.019 0.117 0.497 58.84 1.217 0.069

JRRM 609 40.50 0.88s5 0.150 0.153 0.300 0.150 0.942 0.02s 0.081 0.012 55.56 1.12¢ 0.122

JRRM 610 45.66 0.45: 0.30s 0.099 3.075 0.547 0.04s 0.010 0.113 0.009 48.70 0.986 0.074

Note: The above values show contents after drying for two hours at 110+ 50 .

(*) Indicated value




Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories
JRRM 701-710 (Series No.1 for Alumina-Zirconia-Silica Refractories)

Unit: mass%

Indicated value

Constituent | SiOgz | Al20s | Fe2Os | TiOs CaO MgO | Na20 | K20 | Cr203 | ZrOz2 | HfOq

LOI MnO P205
JRRM 701 28.44 10.09 2.007 4.961 2.073 0.47¢ 1.84¢ 0.024 1.010 48.06 0.850 0.09s 0.007 0.027
JRRM 702 9.99 38.14 0.374 0.210 1.552 1.979 2.024 0.579 0.111 42.54 2.086 0.180 0.004 0.02s
JRRM 703 14.64 46.34 0.059 0.072 0.037 0.011 0.535 0.002 0.006 37.35 0.727 0.096 0.000 0.035
JRRM 704 42.61 19.58 0.553 1.025 0.155 0.515 0.22s 0.402 0.51s 33.46 0.682 0.079 0.089 0.130
JRRM 705 1.999 64.14 0.141 2.021 0.19: 0.460 0.300 0.01s 2.019 27.96 0.484 0.166 0.004 0.017
JRRM 706 39.33 25.95 0.130 3.77s 1.587 0.158 3.49¢ 0.952 0.010 22.72 1.19 0.729 0.004 0.016
JRRM 707 21.17 55.7s 1.814 0.28¢ 1.086 0.844 0.19¢ 0.155 0.180 18.16 0.376 0.01: 0.00s 0.055
JRRM 708 0.54¢ 79.52 0.800 1.020 1.172 1.64¢ 0.089 0.746 0.297 12.84 1.033 0.136 0.001 0.002
JRRM 709 34.3s 50.35 0.476 0.091 0.524 1.20s 1.03s 0.216 2.916 8.32¢ 0.184 0.202 0.00¢ 0.009
JRRM 710 5.624 82.29 1.150 3.002 0.225 0.049 1.419 0.636 1.027 2.965 1.511 0.094 0.00¢ 0.042

Note: The above values show contents after drying for two hours at 110+ 50




Certified Reference Material Series for X-ray Fluorescence Analysis of Refractories
JRRM 801-810 (Series No.1 for Alumina-Magnesia Refractories)

Unit: mass%

Constituent | SiOgz | Al20s | Fe2Os | TiOs CaO MgO | Na20 | K20 P20s Indicated value

LOI MnO Cr203 ZrO2
JRRM 801 0.355 93.49 2.009 0.217 0.141 3.261 0.19¢ 0.014 0.002 0.149 0.002 0.00s 0.00s
JRRM 802 3.329 84.25 1.035 1.484 2.00s3 6.312 0.159 0.462 0.957 0.063 0.003 0.002 0.002
JRRM 803 0.583 74.23 4.904 2.516 0.576 16.20 0.869 0.007 0.01~ 0.364 0.005 0.002 0.004
JRRM 804 5.17s 64.66 4.020 0.13¢ 4.767 20.84 0.089 0.044 0.111 0.012 0.020 0.010 0.002
JRRM 805 2.49s 58.03 0.732 1.059 0.282 36.04 0.540 0.01s 0.682 0.174 0.006 0.001 0.000
JRRM 806 0.514 48.85 0.165 0.004 0.979 49.43 0.049 0.00: 0.04s 0.212 0.026 0.006 0.00:
JRRM 807 0.586 39.96 0.323 0.19s 2.759 55.07 0.329 0.153 0.530 0.574 0.00s5 0.002 0.00:
JRRM 808 0.799 28.68 0.565 0.714 0.994 67.01 0.409 0.692 0.22¢ 0.844 0.017 0.001 0.00:
JRRM 809 0.363 19.86 0.115 2.88s 4.479 70.11 0.049 0.989 1.06s 0.484 0.006 0.001 0.001
JRRM 810 4.211 10.0s 3.11s 1.916 0.180 78.96 0.759 0.167 0.513 0.22¢ 0.016 0.004 0.004

Note: The above values show contents after igniting for 30 minutes at 1000+ 250 .




Certified Reference Material for Carbon Analysis of refractories
JRRM 1001-1009 (Series No.1 for Calibration of Carbon Analyzer)

Unit: mass%

Certified value Approximate value

C Total C Free SiC LOI Al Fe Ti Ca Mg S1 Free 0O N
J?S?g/lllo%())l 29.81 0.04 99.58 — 0.008 0.044 0.0035 <0.001 <0.001 0.06 0.048 0.030
JRIE\:/I;)OO‘? 5.03 4.98 0.06 5.11 — — — — - - - -
JR?(]&VIIé?O:% 10.06 10.01 — 10.11 — — — — - - - -
JR?éVIz(l))OOZI 20.04 19.92 — 20.01 — — — — - - - -
JR?CNIS(l);)OE) 29.93 29.81 — 29.95 — — — — — - - -
JR?(%V[E)(I)?OG 49.99 49.97 — 49.95 — — — — - - - -
((éle({)Néll(?gg) 36.75 10.01 89.29 — — — — — - - - -
E](l}l;l\s/[léog()o% 14.12 5.21 29.74 — — — - - - - - -
E](%%élR(l)VIS}(OjOg) 39.43 37.67 6.18 — — — — - - - - -

Note: The above values show contents after drying for two hours at 110+ 50




N
ew Certified Reference Material for Sulfur Analysis of Refractories

JRRM 1101-1106 (Series No.1 for Analyzer for Sulfur Impure Refractories)

Unit: mass%

Component Sulfur
Chemical Symbol S
Number Certified value
JRRM 1101 0.106
JRRM 1102 0.293
JRRM 1103 1.02
JRRM 1104 1.48
JRRM 1105 2 89
JRRM 1106 4.93

Note: The above values show the contents after drying for two hours at 110+ 50




