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CRM ACI D BASE ACCOUNTI NG
certified val ues informational values listed in mass % 100 g units
Nunber Total S% A Ba C OO2 OO3 Ca Fe K My M Na P Sas 504 Si Ti La LOV  Total
CAN NBM1  0.28 7.86 0.117 0.79 . 0.50 2.30 4.09 2.36 1.39 0.046 2.70 0.10 0.02 28.47 0.335 3.45 0.32 98.38
CAN KZK-1  0.80 7.37  0.27 0.95 3.37 4.22 1.80 3.30 3.55 0.95 0.07 1.18 0.08 0.01 29.38 0.35 . . .
values listed in kgCaQ)s/t
Aci d Producing Potential Neutralization Potential Fizz Rating
Number Past e e Modi fied Sobek
PH Sobek Modi fi ed Sobek Slight Moder at e Slight Moder at e
CAN NBM 1 8.45 8.73 8. 46 (49.6) (70.9) (46.6) (52.3)
CAN KZK- 1 (8.8) 24.9 (24.6) 59.0 64.8 58.9 (61.6)
CRM Al R PARTI CULATE ON FI LTER MEDI A
SRM 278e is supplied as 2 |oaded + 2 blank filters, analysis in ng, good for nondestructive analysis
Nunber A As Ba Ca Ce Co Cr Cu Fe K M Mh Na Ni Pb
SRM 2783 bl ank (30) . (0.4 . . (0.04) (70) . . . . . (15) (8) (0.4)
SRM 2783 | oaded 23210 11.8 335 13200 (23.4) 7.7 135 404 26500 5280 8620 320 1860 68 317
Number Rb S Sh Sc Si Sm Th Ti U \Y w Zn
SRM 2783 bl ank . (100) . . . . . . . . . (50)
SRM 2783 | oaded  (24.0) (1050) 71.8 (3.54) (58600) (2.04) (3.23) 1490  (1.234) 48.5 (5.0) 1790
CRM ATTRI TI ON | NDEX
Nunber Attrition Index (Al units) St andard Devi ation Uncertainty @95% CL Units
ASCRM 025 18.8 + 1.3 + 2.6 750 g
RM CALCI UM ALUM NATE
typical analysis 100 g
Nunber 203 CaO O ,0;  Fe,0p K,0 MO MO MO; S Si o, Sro Tio, V.0
DH X0101  72.2 26.74 0.006 0.118 . 0.191  0.008 0.011 0.17 . . <0. 005
DH X0103  68.8 23.38 0.028 0.289 0.296 3.53 0.024 0.014 . 0.450 0.009 0.067 2.36
DH X0102 64.30 18.34 0.054 0.708 . 12.54 0.114 0.020 2.02 0.024 0.165 1.48
CRM CALClI UM CARBONATE
certified analysis in mass % and ng/ kg anal ysis in ng/kg BAM 100 g SRM 20 g units
Nunber CaOO3 0y Ca Ba O Cu Fe My Mh Na Sr o Zn A B Cd Co Ga K La N Pb Si Sn Ti zr
SRM 915b  99.907  59.923  40.0104 (2) . . . (40) . (17) (150) . a: (8) P: (3) S (30) . . . (5 . . .
BAMRS 3 99.79 . . 45.3 <1 <1 <5 183 3.0 47.5 173 <2 <5 <1 <0.5 <1 <1.5 <20 <0.5 <3 <0.1 <20 <1 <0.5 <0.2
CRM CASTI NG PONDER
anal ysis listed in mass % powder 30 g
Nunber Al ,0;  BaO C CaO o, G ,0y F Fe,0;  Ky,0 MO MO,  Nay,O P05 Si 0, Ti O, Zno o,
FLX CRML27 7.82 0.301 (0.12) 34.85 (0.4) 0.021 8.7 0.57 0.09 2.59 0.032 10.45 0.037 37.27 0.241 0.079 0.016
FLX CRML24  7.36 0.287 (7.10) 32.83 (10.4) 0.009 5.2 1.73 0.36 0.90 3.845 5.84 0.111 28.26 0.337 0.010 0.020
FLX CRML25 7.12 0.207 (9.14) 32.07 (12.0) 0.011 4.6 0.77 0.21 0.95 0.259 3.90 0.065 33.29 0.216 (0.005) 0.018
FLX CRML26 ~ 5.49 0.061 (15.83) 23.72 (6.5) 0.008 4.5 (1.19) 0.36 2.47 0.082 7.84 0.066 33.45 0.330 (0.007) 0.020
FLX CRML23  4.63 0.265 (6.30) 29.82 (7.4) 0.018 6.6 .69 0.41 2.75 0.041 7.84 0.095 3556 0.202 0.010 0.021
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RM PORTLAND CEMENT W TH EXTENSI VE ANALYSI S analysis listed in mass %
Nunber A 203 BaO CaO T. Fe203 KZO MO MO Ni P205 Si C\2 Sr Ti C\2 Zr
| AG OPC-1 4.55 0. 0512 62.9 3.19 0. 344 2.58 0. 404 (0.00870) (0.044) 21.85 0.01182 0.318 0. 00812

conti nued anal ysis listed in ng/kg ~35 g units

Nunber As Be Ce Co Cs Cu Dy Er Eu G o Hf Ho La Li Lu

| AG OPC-1 (4.6) (0.82) 48.9 21.4 1.00 (23.7) 2.87 1.52 1.00 7 3.75 2.12 0.55 25.9 (13.1) 0. 20

Number Nb Nd Pb Pr Rb Sh Sm Ta Tb Th Tm U \ w Y Yb Zn

| AG OPC- 1 4.9 24.7 (7.2) 6.2 14.7 0. 26 4.5 (0.35) 0.52 3.93 0.21 0.83 (64.0) (0.7) 15.5 1.34 27.8

CEMENT chart 1 of 2 # = class, where 1 = CRMand 2 = RM analysis listed in mass %

# Nunber CaO Si 02 Al 203 F8203 KZO MO NaZO PZOS 503 Sro Ti 02 LA Units
1 BCs 354 70.0 21.8 4.84 0.30 0.11 0.42 0.10 0.12 2.25 0.11 (0.04) . 100 ¢
2 FLX 138 68. 6 19.0 4.39 1.78 0.77 1.09 0.15 0.114 3.44 0.189 0. 220 o 30 g
1 FLX CRML10 68. 13 22.01 4.70 0.18 0.94 0. 65 0. 05 0. 037 2.88 0.041 0.170 (3.46) 30 g
1 SRM 1886a 67.87 22.38 3.875 0. 152 0. 093 1.932 0.021 0.022 2.086 (0.018) 0. 084 (1.56) 4x5¢g
1 FLX CRMLO7 67.19 21.81 4.23 1.29 0.70 0.70 0.18 0. 160 3.13 0. 151 0.194 (6.59) 30 g
1 FLX CRMLO9 66. 45 20. 39 4.25 2.32 1.06 1.59 0.18 0. 052 3.11 0. 144 0. 203 (5.96) 30 g
2 JCA RM 611 66. 25 21.84 5.41 3.20 0.34 1.08 0. 40 0.59 0.25 0.28 0.30 (0.51) 30 g
1 SRM 1886b 66. 05 22.08 3.903 0. 297 0.0164 1.526 0.01682 0.0413 2.757 0. 0886 0. 2054 (2.174) 5x 5¢g
1 FLX CRMLO6 66. 05 20. 29 5.70 1.98 0. 86 0.96 0.12 0.111 3.01 0. 206 0.271 (2.06) 30 g
1 NCS DC62103h 65.78 22.07 4.56 3.22 0. 69 2.11 0.16 . 0.32 N 0.37 0. 60 20 g
2 TL 1Ca 65. 77 20.23 5.24 2.00 0.28 1.13 0.19 0.57 3. 06 0. 05 0. 20 (1.39) 40 g
1 NCS DC62117 65. 71 20. 49 4.61 0. 26 0. 05 0.14 0. 05 . 1.9 . 0.12 6.43 20 g
1 FLX CRMLO5 65. 24 20. 84 4.27 2.50 1.24 1.57 0.21 0. 053 3.37 0. 146 0.179 (2.61) 30 g
1 JCACRM1 65. 21 20.99 5.26 2.67 0. 56 2.13 0. 26 0.28 2.05 0. 05 0.35 (0.63) 60 g
1 FLX CRMLO8 65. 15 20. 06 4.66 2.97 0.74 2.15 0.09 0.169 Ll 0.083 0. 186 (2.68) 30 g
1 SRM 634a 65. 07 20. 493 5.015 3.362 0. 3572 1.0057 0.0842 0.1767 2.780 (0.0735) 0. 2463 (1.66) 100 ¢
1 BCs 353 64.8 20.5 3.77 4.82 0. 49 2.42 0.10 0.077 2.25 0.23 0.16 . 100 ¢
2 FLX 137 64.77 20.78 4.99 3.07 0. 769 1.64 . 0.171 3.17 0.076 0.221 . 30 g
1 FLX CRMLOO 64.51 20. 89 5.54 2.62 0.82 1.47 0.23 0. 166 2.97 0. 286 0. 283 2.37 50 g
1 CCRL 205 64. 44 20.91 4.32 3.00 0. 545 1.50 0.169 0.071 2.97 0.171 0.24 1.51 30 g
2 JCA 211S 64. 25 20. 57 5.60 2.51 0. 40 1.26 0.27 0.14 2.10 . 0.30 2.19 40 g
1 SRM 1880b 64. 16 20. 42 5.183 3.681 0. 646 1.176 0.0914 0. 2443 2.710 (0.0272) 0. 236 (1.666) 4 x 5¢g
1 SRM 633a 64.129 22.38 2.911 3.738 0.391 1.1532 0. 203 0.14263 2.178 (0.0507) 0. 2157 (2.460) 4 x 5¢g
1 FLX CRML13 63. 63 20.98 5.06 2.75 0.619 2.49 (0.092) 0. 135 2.47 0. 064 0.231 (1.53) 30 g
1 SRM 1888b 63. 13 20. 42 4.277 3.062 0. 658 3.562 0. 1364 0.07307 2.634 0. 1099 0.2316 (various) 4 x 5¢g
2 JCA RM 613 63. 00 19.51 5.36 2.78 1.20 1.07 0.23 0.15 6.07 0.15 0.35 (3.45) 30 g
2 JCA RM 612 62. 95 20.12 5.19 2.81 0.90 1.52 0.52 1.02 4.51 0. 045 0.28 (2.52) 30 g
2 CCRL 173 62. 45 20.01 4.49 2.62 0. 447 3.03 0. 309 0.192 4.10 . 0.27 2.02 30 g
2 CCRL 174 62. 43 20.75 3.71 3.62 0. 430 4.83 0.189 0. 067 2.64 0.21 1.14 30 g
1 NCs DC62101c 62. 23 20.41 4.68 3.20 0.71 2.66 0.12 . 3.16 0.27 2.18 20 g
1 CCRL 206 61. 90 19. 64 5.16 3.37 0. 653 3.84 0. 148 0. 044 3.47 0. 087 0.28 1.55 30 g
1 SRM 1885b 61. 87 20. 05 4.70 3.044 0. 497 3. 86 0. 293 0.0737 2.832 0.0795 0. 2361 (2.310) 5x5¢g
2 CCRL 172 61.78 19. 30 4.66 2.93 0.935 4.74 0. 267 0.111 3.21 . 0. 26 2.09 30 g
Number 0, Free CaO a G50, F Mh MO M1, 0y S ZnO Ins. Res.
BCS 354 . . . 0. 058 .
FLX 138 . . | . 0. 095 0.017
FLX CRML10 (0.008) 0. 004 o 0.029 . 0. 003 .
SRM 1886a (0.0042) 0.0024 (0.02) . 0.0073 (0.001) (0.23)
FLX CRMLO7 0. 043 0. 006 . 0. 040 . 0.013 .
FLX CRMLO9 0. 049 0. 008 0. 051 0. 042
JCA RM 611 . . . . 0. 06 . . .
SRM 1886h (0. 24) 0. 00399 0.00404  (0.0118) . 0. 02639 (0.00058) (0.13)
FLX CRMLO6 . 0. 055 0. 008 . 0.161 . 0.012 .
NCS DC62103h . . . . 0.12
TL 1Ca (0.83) . . . . . (0.21)
NCS DC62117 . . . . . . .
FLX CRMLO5 0. 049 0. 008 . 0. 040 0. 054
JCA CRM 1 . . 0. 06 . .
FLX CRMLO8 0. 042 0. 007 . 0.219 0. 036
SRM 634a (1.86) . (0.0114) (0.0229) (0.0222)  (0.21)
BCS 353 . . ) 0.23 . .
FLX 137 . . . 0. 266 0.029 .
FLX CRMLOO . (0.09) 0. 009 0. 066 0. 051 .
CCRL 205 0.74 0. 008 0.011 0.121 0.010 0.34
JCA 211S . 0. 022 . . 0. 05 . . . 0.23
SRM 1880b (2.227) 0.01830 0.01927  (0.0539) . 0.1981  (0.0131) (0.01054) (0.487)
SRM 633a (1. 60) 0.0087 (0.0124)  (0.038) BaQ (0.256) 0.1176 (0. 049) 0.123 (0.23) Hg: 0.02470 ny/ kg
FLX CRML13 . . (0.007) . . 0.233 (0.137) 0. 030 . SO4 as SO3: 2.40
SRM 1888h (1.42) 0.0143 (0.01021) (0.048) 0.0652  (0.15) (0.01253) (0.32)
JCA RM 613 . . . . 0.08 . .
JCA RM 612 . . . . 0. 06 . . .
CCRL 173 0.6 1.65 0.023 0. 009 . 0. 060 0.024 0. 36 | ast, expires 12/31/2014
CCRL 174 . 1.04 0. 005 0. 006 0.073 0.014 0. 26 | ast, expires 12/31/2014
NCS DC62101c . . . . . 1.20
CCRL 206 . 0.97 0.014 0.011 . 0. 029 . 0. 020 0.22
SRM 1885h . (0.27)  (0.0021) 0.02709  (0.0524) 0.1282  (0.042) 0.0354 (0. 36) BaQ 0.0149
CCRL 172 1.38 1.04 0. 008 0. 009 . 0. 088 . 0. 004 0. 44 | ast, expires 12/31/2014
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CEMENT chart 2 of 2 # = class, where 1 = CRMand 2 = RM analysis listed in mass %

# Nunber CaO Ca Si 02 Al 203 F8203 KZO MO NaZO PZOS 503 Sro Ti 02 LA Units
1 SRM 1884b 61. 31 19. 30 4.851 2.937 0. 957 4.74 0.278 0. 0965 4.034 0. 0258 0.2651 (various) 4 x 4.5
1 SRM 1887b 61. 15 19.59 4.911 2.471 0.961 3.624 0. 288 0. 1540 4.599 0. 2625 0. 2034 2.121 5x4¢g
1 NCS DC62118 60. 99 21.73 4.75 4.12 0.43 4.37 0.12 . 2.27 . 0.23 0.81 20 g
1 SRM 1889b 60. 11 18.39 5.79 2.891 1.115 2.82 0. 36 0. 297 4.3721 0. 284 0. 260 (3.117) 5x 5¢g
1 FLX CRML22 59. 00 21.94 5.60 1.67 0. 900 2.02 0. 204 0. 066 (3.27) 0.131 0. 353 (4.86) 30 g
1 NCS DC62102d 57.25 23.54 6. 60 3.25 0.71 1.88 0.15 . 2.74 . 0.39 3.13 20 g
2 TL 203Ca 57.09 18.75 4.78 2.34 0.93 4.80 0.21 (0.13) 3.28 (0.06) 0.24 (7.24) 40 g
1 FLX CRML30 56. 60 14.35 11.62 2.88 0. 682 1.84 0. 277 0. 067 10.91 0. 052 0. 563 (5.12) 30 g
1 JCA CRM2 56. 33 25. 66 8.94 2.08 0.31 3.05 0.24 0.07 (2.59) 0.07 0. 50 (0.47) 60 g
1 FLX CRML18 55. 47 21.57 6.94 3.88 0.983 2.08 0.181 0.163 (2.97) 0.087 0.301 (5.02) 30 g
1 FLX CRMLO3 54.90 26. 95 7.75 1.78 0.77 4.44 0.33 0.09 2.73 0.070 0.372 (0.59) 50 g
1 TL 201C 54. 48 25.63 6.81 2.08 0.73 3.35 0.32 . 3.16 . . 1.96 40 g
1 FLX CRML17 54.22 28. 05 7.68 1.37 0.916 2.95 0.223 (0.035) (3.49) 0. 098 0. 564 (0.402) 30 g
1 FLX CRML15 53.93 27.29 8.13 0.972 0.612 2.93 0.194 0.073 (3.90) 0.117 0.610 (1.56) 30 g
1 FLX CRML19 53.78 24.04 7.36 3.04 1.23 1.34 0. 292 0. 153 (2.43) 0. 158 0. 347 (6.42) 30 g
1 FLX CRML20 53. 63 26.51 7.64 1.11 0. 692 3.55 0.184 0. 086 (4.35) 0.124 0. 598 (1.71) 30 g
1 FLX CRML14 51.29 28.61 6.94 1.37 0. 954 4.93 0. 277 0.027 (4.07) 0.108 0. 525 (1.28) 30 g
1 FLX CRML16 50. 05 30.81 9.11 0. 86 0. 693 4. 47 0. 201 0.034 (3.14) 0.091 0. 690 (-0.394) 30 g
1 TL 200Ca 49. 97 26. 55 8.72 4.07 1.10 2.06 0.21 0. 45 2.84 0.13 0. 46 (3.30) 40 g
1 SRM 1881b 49. 27 29. 045 8.812 3. 365 0.721 2.741 0. 790 0. 0510 2.72 0. 0836 0. 3011 (1.699) 4x5¢g
1 FLX CRMLO1 48. 43 . 30. 29 8. 86 3.54 2.10 1.72 0. 657 0.189 3.12 0. 248 0. 463 (5.13) 50 g
2 DH X0210 46. 72 33.39 30. 30 9.99 1.66 0.541 4.96 0. 236 0. 066 . 0.077 0.421 . 100 ¢
1 TL 202C 45.12 . 29.61 10. 14 3.27 1.05 4.46 0.32 . 3.17 . . 1.51 40 g
1 NCS DC62l1l6a 44.73 27.12 10. 99 3.43 1.10 2.82 0.23 . 2.49 . 0.57 6. 00 20 g
1 FLX CRML21 44. 45 30.81 8.78 3.04 2.73 1.41 1.23 0.112 2.55 0. 140 0. 344 (4.24) 30 g
1 FLX CRML31 42.89 8.73 23.10 3.24 0. 287 1.62 0. 466 0. 060 18.19 0. 067 1.15 (2.03) 30 g
1 NCS DC62105¢g 42. 40 13.76 3.12 2.13 0. 50 2.11 0.14 . 0.21 . 0.18 34.94 20 g
1 NCS DC62104b 39. 65 12.77 3. 66 2.02 0.93 1.20 0.18 . 0.72 . 0.18 38. 32 20 g
1 SRM 1882a 39. 29 4.01 39. 14 14. 67 0. 051 0.51 0.021 (0.070) . (0.024) 1.786 (0.20) 4x5¢g
1 SRM 1883a 29.52 0.24 70.04 0.078 0.014 0.19 0.30 (0. 003) (0.019)  (0.020) (0.59) 4 x5g
2 DH X0209 48.78 21.95 4.63 0. 204 1.01 0.717 0.078 0. 043 0. 051 0. 095 100 ¢
2 DH X0212 46. 48 21.16 4.41 3.94 0. 495 0. 945 0. 084 0.191 0. 086 0. 242 100 ¢
2 DH X0211 40. 63 25.04 6. 86 2.98 0.524 2.79 0. 156 0.137 0. 083 0.319 100 ¢
Nunber BaO Free CaO [e] G50, F Vh M1, 0y S Uni gni t ed SOy V0 ZnO Ins. Res.
SRM 1884b . (0.418)  (0.0065) 0.00791  (0.0394) 0. 0750 . . (0. 159)
SRM 1887b (0.022) 0.21 0.01001 0. 01551 0.101 0. 0957 0.025 0. 01560 0. 26
NCS DC62118 . . . . . . . . 1.18
SRM 1889b (0.52) 0.0101 0.0083 (0.10) 0.084 . . . 0.0770 (0. 30)
FLX CRML22 . . (0. 004) . 0.111 (0.288) SOq as SO0 2.62 0.027 .
NCS DC62102d . . . 8 . . .
TL 203Ca (1.23) . . y . . . (0.58)
FLX CRML30 . 0.021 . 0. 062 . SO, as SO3:(10.18) 0.01 .
JCA CRM 2 . 0.15 . (0.32) (1.91) . .
FLX CRML18 0. 009 . 0.176 (0.131) SO4 as SO3: 2.89 0. 053
FLX CRMLO3 (0. 040) 0. 007 0.170 . . 0.014
TL 201C 0.06 O - . . 0.31 52- . . .
FLX CRML17 . (0. 004) 0.193 (0.602) SO4 as SO3: 1.80 0.024
FLX CRML15 (0.004) 0.214 (0.611) SO4 as SO3: 2.41 0. 008
FLX CRML19 0. 008 0. 040 (0.029) SO4 as SO3: 2.38 0. 040
FLX CRML20 . (0.005) 0.188 (0.632) SOq as SO0 3.18 0. 008
FLX CRML14 . (0.005) 0. 154 (0.676) SO4 as SO3: 2.50 0.022 .
FLX CRML16 . . (0.005) 0. 238 (0.737) SOq as SO3: 1.22 0.015 .
TL 200Ca . (0.34) . . . . . . . . (17. 42)
SRM 1881b 0.191 (1.16) 0. 0081 0. 00949 (0.09) 0.1175 0.1198 (16.4)
FLX CRMLO1 . . 0.011 0.116 . . 0. 046
DH X0210 0.071 . . 0. 327 1.77 0.011 .
TL 202C . 0.01 O - . . 0. 20 52- . .
NCS DC62116a . . . . . . .
FLX CRML21 0. 008 0.111 (0.025) SO4 as SO3: 2.37 0.031
FLX CRML31 0.038 0. 029 SO, as SO3:(17.85) 0.006
NCS DC621059g . . . . .
NCS DC62104b . . .
SRM 1882a (0.113) (0. 060) (0. 004)
SRM 1883a (0. 006) (0. 003) .
DH X0209 0.028 0. 025 1.19
DH X0212 . 0. 062 1.18 .
DH X0211 0.041 0.172 1.48 0.014
RM CEMENT SET JCA 601B

available in set/15 only nunber 1-14 powder 20 g nunber 15 powder 30 g
Nunber Al 203 CaO F8203 KZO MO MO NaZO PZOS 503 Si 02 Sro Ti 02
JCA 601B 1 5.10 59. 07 2.37 1.191 1.31 0. 404 0. 809 1.479 9.83 17.61 (0.38) 0.282
JCA 601B 2 5.98 65. 23 2.90 0. 370 1.37 0. 097 0.272 0.119 2.34 20.75 (0.06) 0.299
JCA 601B 3 4.45 63. 18 2.37 0. 696 2.36 0. 050 0.373 0. 758 5.97 19.11 (0.19) 0.222
JCA 601B 4 5.238 66. 63 2.77 0.281 0.87 0. 090 0. 166 0.198 2.70 20. 36 (0.04) 0.333
JCA 601B 5 3.28 64. 96 3.37 0. 355 1.02 0. 058 0.199 0.111 1.79 24.41 (0.03) 0.189
JCA 601B 6 3.87 64. 15 4.13 0.413 0.83 0. 105 0.223 0.126 2.20 23.18 (0.03) 0.201
JCA 601B 7 2.82 63. 36 3.14 0. 398 0.80 0. 037 0. 153 0. 096 2.57 26.27 (0.03) 0.164
JCA 601B 8 2.73 63. 49 3.05 0. 304 0.59 0.104 0. 186 0.169 2.48 26.61 (0.02) 0.143
JCA 601B 9 7.94 58.91 2.07 0. 320 2.49 0.081 0.328 0.110 . 24.53 (0.05) 0.370
JCA 601B 10 9. 47 54. 60 1.83 0. 342 3.22 0. 148 0. 239 0. 154 26. 50 (0.05) 0.379
JCA 601B 11 8.89 55. 64 1.98 0. 337 2.96 0.181 0.311 0. 283 26.11 (0.06) 0.399
JCA 601B 12 8.75 55.78 2.14 0.319 3.13 0.620 0.189 0. 085 24.75 (0.04) 1.035
JCA 601B 13 11.03 50. 51 1.10 0.291 4.20 0.112 0. 348 0. 055 28.61 (0.05) 0.449
JCA 601B 14 16. 05 35. 85 0. 24 0.188 10. 21 0.115 0.274 0.011 . 35.03 (0.05) 0.435
JCA 601B 15 2.07 75. 62 7.01 0. 000 0.01 0. 002 0. 030 0. 003 0.02 14.87 (0.02) 0.004

«Q
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CRM CHLORI NE and FLUCRI NE i n CEMENT
Nunber Description CaF2 F a - Units
NCS DC62121a Cenent Raw Meal . . 0.016 20 g
NCS DC62122a Cenent . . 0. 009 20 g
NCS DC62125a Cenent (0.37) 0.18 . 20 g
CRM PORTLAND CEMENT HEAT OF HYDRATI ON CRM COVPRESSI VE STRENGTH N mmt?
Nunmber Heat of Solution J/g 7 Days J/g 28 Days J/ g Units Nunber 3 Days 7 Days 28 Days Units
JCA 301Ss 2,483.5 274.0 325.2 600 g JCA 401J 29.6 44. 4 62.1 4.8 kg
CRM CLASSI C CEMENT CHEM STRI ES 20 g units
Number P - Pozzol ana S - Slag D - Linestone D1 - CO2 R5 - Unsol ved Sl ag (EDTA) Descri ption
NCS DC62119a 9.3 4.5 2.4 (1.50) . Ordinary Portland Cenent
NCS DC62120 0.5 18.5 7 3.5 97.5 Portl and Bl ast-Furnace Slag Cenent
CRM CEMENT CLI NKER PHASE ABUNDANCE
Nunber Aite Al kali Sulfates Al uni nat e Aphthitalite Arcanite Belite Ferrite Pericl ase Units
SRM 2686a 63. 53 0. 86 2.46 (0.74) (0.27) 18. 80 10. 80 3. 40 3x 10 g
SRM 2687a 57.88 . 9.56 . . 24.70 6.27 5 x89g
SRM 2688 64. 95 . 4.99 . . 17.45 12.20 3 x 10 g
CRM PORTLAND CEMENT FI NENESS AND BLAI NE STANDARD
Nunber Remai ni ng after passing through 80 micron sieve Bl ai ne Density g/ cnB Units
NCS DC62127e 2.68 % 356. 8 / kg (3.05) 150 g
TL 201B . 4,231 cn¥l/g 3.03 40 g
TL 202B . 4,135 cn¥l/g 2.94 40 g
JCA 1020 . 3,300 cnk/g . 30 g expries March 2023
JCA 102N . 3,300 cnk/g 30 g expired, last of stock
CRM CEMENT FI NENESS
certified analysis informational analysis listed in mass % 46H 10 x 5 g TL, 114q: powder 20 x 5 g units
Surface Area 45 pum Sei ve CS CS CA CAF A _O CaO Fe_O KO MO Na O POQ SO Si O, TiQ La
Nurber Bl ai ne Wagner Resi due 2 3 3 4 23 23 2 2 25 3 2 2
ASTM METHOD  C204- 96a Cl15- 96a C430- 96 C150- 02 Cl14-02
SRM 114q 3818 cnf/ g 2183 enf/ g 0.79 % 14 60 7 10 4.7 64.0 3.2 070 2.2 0.07 0.12 2.4 20.7 0.30 1.67
TL 3BGa 3727 cn/ g . 3.14 % . . . P . . . . . . . . . .
SRM 46h . 7.43 % 15 59 8 8 4.9 63.9 2.8 0. 68 1.9 0.19 0.21 2.9 20.6 0. 30 1.5
CRM CEMENT FI NENESS particle size analysis detailed on certificates 40-100 g units
Number Density g/cmd Bl aine cn?/g CZS CSS CSA C4AF Al 2O3 CaO F. CaO FeZO3 KZO MO NaZO P205 803 Si O2 Ti O2 I nsol . La
TL 2BGa 3.15 4,206 . 4 . . . . . . . . . . . . . . .
TL 9 3.15 4,175 12 62 7 9 4.66 64. 00 1.09 3.01 0.76 2.20 0. 26 0. 07 2.74 20. 47 0. 20 0. 45 1. 46
TL 203BGa 3. 05 4,329 . N . . . . . . . . . . . . . . .
RM CEMENT FI NENESS - SI EVI NG METHOD
Nunber 45 pm 32 pm 20 pm 16 um 10 ym units percent renmining, ordinary portland cenent
JCA 701B 10. 4 22.8 43.0 52.4 70.1 30 g last of stock
JCA 701C 10.2 22.1 42.6 51.8 69.9 30 g
CRM CEMENT COMPONENT MATERI AL analysis listed in nass % NCS DO61106: 50g others: 20 g units
Nunber Mat eri al CaO T. Caa)3 A 2O3 Si O2 F Fe203 KZO MO NaZO S 803 Ti O2 La
NCS DC62110a Portland Bl ast Furnace Slag 55.21 . 7.24 24.78 3. 00 0.71 2.64 0.18 2.47 0.51 2.70
NCS DC62109 Portl and Pozzol ani ¢ 47.57 . 6.52 32.67 3.54 1.43 1.86 0. 85 2.59 0.16 2.44
NCS DC62111 Portland Fly Ash 46. 52 . 8.93 24.31 4.90 0.61 1.90 0.32 2.47 0. 33 9. 09
NCS DC62123  Sul phoal unmi nate Cenent Cl i nker 43.4 . 32.6 8.56 . 2.21 0.22 1.37 0.09 9.55 1.51 0.41
NCS DC62126a Cenent Bl ack Raw Meal 39.28 70.3 . . 0.15 2.07 . . . . 38.51
NCS DC62113  Granul ated Bl ast Furnace Slag 35. 62 . 12.23 34.93 . 1.26 0.54 10.66 0.42 0.61 1.17 1.06 1.05
NCS DC62112 Al unmi nate 34.56 . 51.15 7.95 1.91 0.13 0. 63 0. 04 0.1 . 2.03 0. 68
NCS DC62124 Sul phoal umi nate Cenent Raw Meal 33. 05 . 22.29 5.09 1.34 0.14 1.21 0. 06 7.07 1.07 28.21
NCS DC62115a Fly Ash for Cenent 4.13 . 33.07 51.38 4.58 0. 86 1.02 0.33 0.24 1.14 2.80
NCS DC62114a Pozzol ana for Cenent 2.15 . 20.66  56.86 3.52 1.95 0.86 0.83 0.50 0.78 11.53
NCS DC61106 Al bite Cenent 0.48 . 19.62 67.96 0.10 0.098 0.015 11.26 . 0.054 0.36
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CRM MAGNETI C CENOCSPHERE FROM COAL POWER PLANTS
anal ysis listed in mass % fine powder concentrate, 100 g units
Nunber A 203 Ba CaO ooz F% FeO T. F8203 KZO MO MO Na20 P205 S Si 02 Sr Ti 02 Zr LA
VS 9234-2008 25.9 0. 084 1.19 (0.43) . 1.67 2.85 2.9 0. 86 0. 039 0.48 0.076 . 63.7 0.0217 0.74 0. 026 (0.92)
VS 9235-2008 19.3 0. 089 2.77 0.51 (0.2) (2.4) 4.04 3.5 1.64 0. 049 1.33 0.19 (0.07) 64.1 0. 0480 0.78 0.0246 (1.6)
VS 9236- 2008 2.6 0.38 8.2 (0.64) . (15.4) (78.4) 0.12 (1.3) (0.082) 0.27 (0.036) 0.86 7.7 0.17 0.21 0.0039 (O0.42)
conti nued anal ysis listed in ng/ kg except
Nunber Ag As Be Ce Co Cr Cs Cu Dy Er Eu Ga o Ge Hf Ho La Li Lu M Nb
VS 9234-2008 . . 4.6 115 7.6 59 12 33 (6) (3.5) 1.5 (11) (7.3) . 7.1 (1.2) 60 (42) 0.56 (16) 19
VS 9235-2008 (0.2) (11) 2.8 89 11 66 8.6 34 (5.5) (3.0) 1.4 9.3 (6.7) (0.9) (6.9) (1.1) 46 (55) 0.53 (3.4) 15
VS 9236- 2008 . . (0.7) 11 23 67 (0.21) 28 (1.0) (0.6) (0.5 (3) (1.2) . 0.97 (0.19) 5.7 .  0.10 (4.6) (3.1)
Number Nd Ni Pb Pr Rb Sh Sc Sm  Sn Ta Tb Th Tl Tm U \ Y Yb Zn
VS 9234-2008 48 30 17 (13) 116 (0.5) 13 8.4 (1.6) (1.5) (1.1) 19 (0.5)  (0.5) 4.3 60 34 3.5 28
VS 9235-2008 39 35 20 (10) 135 (1.3) 15 7.2 (2.3) (1.2) 0.92 14 (0.7)  (0.5) 4.6 102 33 3.3 50
VS 9236-2008 (5.3) 62 3.5 (1.3) 3.8 (0.3) 2.5 1.0 (1) (0.15) (0.16) 1.4 (0.06) (0.09) (1.0) 26 5.6 0.50 38
COAL chart 1 of 2
#=cl ass, 1=CRM and 2=RM nass % except * for ng/kg ACIRS, AS(CORM COCO 50-250 g SABS: 100-150 g USZ: as shown others: 50 g
Volatile Heat in J/g Fi xed
# Nunber S Ash Mat t er or BTUIb Density Moisture C C F H Hg* N (¢] P
1 NCS FC28143 6. 40 31. 80 14.00 20,650 J 1.82 53.28 2.58 0.72 .
1 502-674-18191 4.89 8. 80 . . . . . . . . . . 17025
1 502-684-18321 4.77 0.22 14.1 (15,379) BTU . . 88.5 (85.7) . 3.91 . 1.40 17025
1 SRM2685¢ 4.72 . . Br:(4.94%*)  My: (0.0814) M:(0.003684) . ~ (0.05540) . 0.1494 . B
1 NCS FC28009k 4.31 42.34 16. 66 18,060 J 1.84 . 45. 40 . 2.63 . 0. 80
1 NCS FC28142 4.35 33. 40 14.38 21,050 J 1.76 53.63 2.79 0.81
1 NCS FC28221 4.04 18.98 32.0 27,790 J . . . .
1 NCS FC28220 4.03 16.52 11.15 28,670 J . . . .
2 502-836-10076 3.99 12.57 (39.18) (13,093) BTU . (70.18) 4.88 0. 097 1.27
1 NCS FC28012k 3.39 18.15 10. 90 27,740 J 1.57 71.11 2.97 . 0.94
2 502-837-10182 3.26 9. 00 (38.43) (13,862) BTU (72.64) 4.88 0. 058 1.36 .
1 502-673-17041 3.23 8. 04 . . . . . . . 17025
1 NCS FC28210 3.17 25. 80 8.77 24,130 J . 4 . . .
1 CZ SF-06-14 3.13 27.21 27.36 23,990 J 10, 314 BTU 58. 28 3.51 3.80
1 NCs FC28141 2.92 28. 64 11.50 23,040 J 1.70 59. 60 2.80 0. 80
1 ACIRS S2D 2.877 . . . . 3 0.010 0.281 .
1 NCS FC28216 2.79 8.62 10. 86 32,300 J 1.44 81. 27 . 3.55 . 1.16
1 NCS FC28008m 2.68 25. 20 27.50 24,490 J 1.57 60. 26 3.74 1.06
1 CZ SF-07-14 2.52 28.73 38. 80 21,337 J 9,173 BTU 50. 97 . . 4.26 . 1.05 .
2 ACIRS ML 2.39 18.68 (32.8)  (28,360) J 1.417 (67.4) 0.014 0.0160 (4.73) 0.122 (1.34) 0.098
2 ©C0OCO 036 2.28 13.38 8.28 30,550 J . . . 0. 088
1 NCS FC28215 2.17 25.2 28.79 24,830 J . . . . .
1 502-672-17101 2.53 8.01 . . 4 . . . 17025
1 NCS FC28011k 2.24 22.20 8.57 25,460 J 1.76 68. 80 2.07 0. 86 .
1 NCs FC28112 2.07 8.08 33.70 32,620 J 1.33 78. 64 5.01 1.31
2 502-687-13233 2.06 . . . . . . . . 0. 130 . . .
2 502-839-11060 2.03 7.72 (37.57) (13,586) BTU . (2.37) (76.19) 0.0975 0.0071 5.10 0.0132 1.46 Se: 1.0 ppm
1 NCS FC28002x 1.99 16. 47 30. 10 2 J 1.5 . 66. 95 . 4.05 . 1.19 . .
1 SRM 2683C 1.95 . . . . . (0.1127) . 0. 0900 .
1 NCS FC28138b 1.92 43. 85 11.81 18,090 J 1.82 46. 46 . 2.54 . 0.73
1 NCS FC28007p 1.92 16. 26 30. 12 27,060 J 1.49 67.05 4.06 1.21 . .
2 ©C0OCO 002 1.89 14.25 21.16 29,200 J . . . | ast of stock 0. 037
1 NCS FC28217 1.79 8. 68 36. 06 31,330 J . . . . .
1 NCS FC28002z 1.78 15.68 30.18 27,460 J 1.48 67.88 4.08 1.19
1 NCS FC28209 1.76 27.33 8.21 23,960 J . . . .
1 NCS FC28144b 1.75 85.72 9.12 2,280 J 2.54 5.80 1.03 0.27 .
1 SABS 062 1.74 11. 46 5.34 30,170 J . 82.28 2.16 1.83 0. 040
1 NCS FC28005j 1.73 16. 90 7.65 28,110 J 1.66 74.90 2.36 0.99 .
1 NCS FC28l06a 1.72 8.25 31.68 32,420 J 1.35 78.58 4.84 1.35
2 (COCO 041 1.67 29. 60 17.96 22,870 J . . . .
2 COCO 039 1.67 14. 65 17.89 30,240 J 0. 040
1 NCS FC28214 1.66 27.85 29.21 23,630 J . . . . . . . . . .
1 NCS FC28010L 1.66 19. 64 31.33 27,01 J 1.48 . 65. 68 . . 4.24 . 1.19 .
2 502-831-14095 1.57 6.99 (34.30) (12,765 BTU) FSI:0.78 5.08 (73.08) 0. 3545 0. 0048 4.72 0.117 1.69 Se:0.00013
2 COCO 046 1.49 16. 65 19. 36 29,310 J . . . . . . . . . 039
1 NCS FC28213 1.46 9.87 35. 24 30,620 J . .
1 NCS FC28218 1.35 14.58 6.16 29,260 J . . . .
2 COCO 030 1.34 25.52 10. 06 24, 350 . . . . .
1 CZ SF-01-14 1.33 44. 90 31.72 14,617 J 6,284 BTU 36. 40 . 3.31 0. 60 .
1 502-681-19066 1.32 9.18 33.2 (13,780) BTU . 77.5 (57.6) 4.99 1.45 17025
2 COCO 044 1.30 28. 20 20.08 23,000 J . . . . 0. 047
1 NCS FC28139 1.30 22.70 18.37 27,040 J 1. 67.18 3.68 1.05 .
1 NCS FC28140 1.28 25.88 30. 43 22,500 J 1.62 58. 12 3.40 1.02
1 NCS FC28111 1.26 25.50 28. 50 23,850 J 1.57 59.75 3.73 1.01 . .
2 USZ TTKN 1.21 15.2 29.3 35,260 J . . 4.88 80, 150, or 200 g units
2 502- 685- 14005 1.16 0. 040 .
1 502-685-16140 1.15 . . . 0.041 17025
2 COCO 040 1.15 10.52 36. 37 30,050 J . 0. 008
1 502-671-18363 1.14 10. 21 . . . 17025
1 502-686-17294 1.09 . 0. 042 17025
Volatile Heat in J/g Fi xed
# Nunber S Ash Mat t er or BTUIb Density Moisture C C [e] F H Hg* N (¢] P
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COAL chart 2 of 2

#=cl ass, 1=CRM and 2=RM nass % except * for ng/kg ACIRS, AS(CORM COCO 120-250 g SABS: 100-150 g USZ: as shown others: 50 g
Vol atile Heat in J/g Fi xed
# Nunber S Ash Mat t er or BTU Ib Density Moisture C C [e] F H Hg* N (¢] P
1 SRM 2692C 1.064 (7.499) . . . . . (0.1338*) 0.1790 .
1 SABS 069 1.06 8.22 6.10 32, 060 . . 85. 36 . 2. . 1.89 0.018
1 NCS FC28202 1.05 8. 65 33.23 30,720 J 1.39 . 74.78 4.78 1.35 B
1 NCS FC28205 1.05 8.62 33.44 30,750 J . . . . . B
1 NCS FC28208 1.03 15.47 20.59 29,200 J 1.46 . 72.60 3.98 1.14
1 NCS FC28004k 1.03 12.10 8.59 30,230 J 1.59 . 79.82 2.61 1.20
1 NCS FC28105a 1.03 11. 87 8.99 31,190 J 1.46 . 79. 96 3.31 1.12 % .
1 SABS 035 1.02 26.81 22.18 . . . 58.01 . . . 2.98 . 1.52 . 0.05
1 SABS 028 0.99  27.00 23.10 . . . 57.24 . . . 2.94 . 1.45 | ast 0.09
2 COCO 049 0.98 25.23 17. 23 24,400 J . . . . . . . . . y 0. 052
1 SABS 065 0.97 8.0 5.7 32,070 . . 85. 60 2.68 1.84 0. 020
2 COCO 054 0.96 22.87 25.36 25,120 J . . 63.57 3.56 1.43 0.033
1 SABS 068 0. 95 27.09 21.22 25, 600 . . 63. 47 3.57 1.46 0. 038
2 (COCO 028 0. 95 17. 86 vol ati 28, 660 . . . . . . . . . . .
1 NCS FC28204 0.95 8.11 34.01 31,340 J 1 . 76.22 . . . 4.93 . 1.45 . .
2 502-838-12185 0.963 6.50 (33.78) (14,337) BTU (1.41) (80.26) . 0.2161 0.0060 5.17 0.067 1.60 Se: 2.7 ppm
2 COCO 024 0.96 15.51 26.76 27,920 J 0. 031
2 COCO 011 0.93 18.65 24.31 25,020 J 0.008
2 COCO 052 0.92  24.00 23.09 24,540 ) 0.028
2 COCO 047 0.92 23.59 21.56 24,420 J 4 0. 097
1 SABS 055 0. 88 14.1 11.5 29,120 J 75.70 2.93 1.93 0. 031
1 NCS FC28211 0.88 13.41 9.08 30,230 J . . . .
1 SABS 029 0. 86 32.97 23.96 . 50. 86 2.86 1.17 0. 051
2 (COCO 042 0. 85 40.79 21.25 16,700 J 59. 32 2.98 1.56 .
1 NCS FC28206 0.85 14.46 28.56 26,720 J . . .
2 COCO 014 0.83 21.88 8.15 27,550 J 71.25 2.73 1.46 0.016
1 SABS 059 0.82 16.0 11.0 28,330 J 74.50 2.84 1.79 . 0.031
1 NCS FC28006f 0.82 9.08 33.09 30,580 J 1.40 74.96 4.59 1.37 .
1 NCS FC28110a 0.81 9.62 33.64 29,830 J 1.42 74.16 4. 44 1.38 . .
2 USZ SCEN 0.78 6.29 44.8 32,160 J 76.62 5.41 80 or 200 g units
1 SABS 039 0.75 24.51 23.34 . 59.97 2.93 1.56 0. 079 .
1 SABS 043 0.74 22.31 23.82 . 61. 69 3.03 1.56 . 0.071
2 COCO 034 0.74 17.54 21.45 27,590 . . . . . . . . . . .
2 (COCO 038 0.73 15.02 23.63 28,350 J . . . . . . . . . . 0. 090
1 SABS 051 0.72 39.70 20.89 . . . 44. 44 . . . 2.45 . 1.10 . 0.11
1 NCS FC28203 0.71 10.36 20. 69 31,660 J . . . . . .
2 502-846-13156 0.703 12.19 (5.81)  (13,197) BTU . (2.14) (81.94) 0. 0202 0.0086 2.39 0.0112 1.05 Se: 2.5 ppm
1 NCS FC28107a 0.70  10.96 15. 62 s J 1.45 . 79.17 . 4 . 3.82 . 1.14 . .
2 ACIRS S2B 0.692 (9.1) (34.0) (31,050) J . . (75.4) . 0.027 0.0037 (4.90) 0.057 (1.79) Se: (0.4 ppm
1 502-682-19115 0.676 7.36 40. 8 (12,369) BTU . . 71.4 (51.8) R . 4.76 . 1. 44 . 17025
2 502-845-13158 0.665 8.02 (3.83) (13,573) BTU . (3.15) (87.33) . 0.0154 0.0051 1.76 0.0169 0.878 Se: 2.0 ppm
1 SABS 046 0.66 11.86 26.87 . . . 74.21 3.77 1.76 . .
1 SABS 026 0. 65 37.83 22.07 . . . 46. 63 2.59 1.11 0. 066 .
1 NM 150 0.64 35. 88 22.02 4,967 kcal / kg . . 3 . . . .
1 SABS 047 0.60 13.58 25. 45 . . . 71.85 3.81 1.66 0.06
2 COCO 025 0.59 23.93 22.60 24,300 J . . . . . 0.036
2 ACIRS &8 0.590 10.14 20. 23 32,357 J 1.382 . 79. 44 . 0.052 Se:0.00008 4.40 0. 02 1.79 . 0. 027
2 ACIRS G5 0.59 10.72 19.93 32,150 J 1.372 C0,:0.055 79.36  |ast 0.041 0.0067 4.33 0.026 1.75 Se:0.8ppm0.023 125g
2 COCO 045 0.59 10.70 27.61 29,630 J . p . . . . . . . . 0.035
1 NCS FC28109 0.58 11.98 11. 42 30,560 J 1. 49 . 79.02 3.28 1.03 .
1 SABS 066 0.57 15.02 24.11 27,730 . . 71.97 3.62 1.71 0. 110
1 NCS FC28108 0.57 13.68 30. 55 29,530 J 1.42 . 72.65 . . . 4.46 1.23 . .
2 ACIRS Gb 0.568 10.68 20. 03 32,186 J 1.381 (79.19) . 0. 046 . (4.34) (1.77) . 0.0196 | ast
2 COCO 055 0.54 18. 96 23. 85 25,820 J 66. 37 3.54 . 1.57 . 0. 100
2 USZ BNN 0.54 9.04 46. 28 28,950 J 70.49 5.27 . . 150 g units
2 COCO 043 0.54 14.80 23.94 28,490 J . . . . . 0.107
1 502-670-17354 0. 53 8. 30 . . . . . . . . . . . . 17025
1 NCS FC2821I2a 0.51 9. 36 23.27 32,380 J . 3 . . . . . . . . R
1 SABS 058 0.50 31.1 23.1 20,180 J 53. 64 3.06 1.33 0.023
1 NCS FC28ll6a 0. 50 11.06 23.77 30,000 J 1. 44 . 75.34 4.00 1.18 .
1 SABS CCS 008b 0. 49 15.8 25.6 27,550 . . 71.19 3.85 1.70 0.111
1 SABS 050 0.48 16.36 24.58 70.79 3.80 1.62 . 0.095
1 SABS 049 0. 48 16. 34 24.31 70. 96 3.61 1.63 | ast 0. 087
1 SABS 057 0. 48 15. 49 25.42 71.19 3. 85 1.70 . 1.093
1 SABS 045 0.49 15.45 24.50 71.24 3.73 1.71 . .
1 SABS 037 0.48 15.26 24.84 71.17 3.67 1.72 0.102
1 CZ SF-04-14 0. 48 4.43 23.67 34,618 J 14,883 BTU . 85.53 4.59 . 1.35 .
2 COCO 053 0.47  14.37 27.71 27,980 J . 71.03 . . . 4.00 . 1.68 0.129
2 502-835- 10060 0.469 11.08  (38.20) (12, 604) BTU . . (70.05) . . . 4.85 0.015 1.75 .
1 SRM 2693 0.4571 . . . . . . . 0. 03696 . . 0. 0373 .
2 COCO 050 0. 45 13.19 27.10 28,350 J . . . . . . . . 0. 141
1 NCS FC28001i 0.45 10.75 19. 46 32,080 J 1.39 79.24 4.20 1.44
2 ACIRS S2A 0. 433 . . . . . .
1 NCS FC28207 0.43 16. 26 7.26 26,100 J . . . . .
1 NCS FC28115 0.42 6.38 31.74 30,570 J 1.41 . 77.28 4.47 1.19
1 NCS FC28104 0.40  10.09 11. 00 31,860 J 1.45 . 81.45 3.52 1.31
1 NCS FC28201a 0. 40 9.70 18. 48 31,580 J 1.42 . 78.94 . . . 3.98 . 1.36 . .
2 COCO 001 0.39 14.66 24.58 26,820 J . . . . . . . . . | ast 0.079
2 502-833-14255 0.383 8.96 (18.20) 14,175) BTU (0.862)(82.03) . 0.0241 0.0098 (4.19) 0.00595 1.16 Se:1.22* FSl:(3.6)
1 502-680-18277 0. 38 8. 35 18.6 14, 209) BTU . 82.3 (73.1) . . 4.21 . 1.21 . 17025
1 B! 0.37 16.5 25.6 . 68. 25 . 3.63 1.62 . 0.102
1 NCS FC28001h 0.37 8.88 31.87 31,010 J 1.39 . 76.30 4.53 1.44
1 NCS FC28103 0. 35 10.51 9.70 31,740 J 1. 47 . 81. 44 3. 40 . 1.26
1 NCS FC28003m 0.33 10.10 10. 33 32,030 J 1.45 . 81. 90 . . 3.45 . 1.33 . .
2 502-834-09112 0.298 12.51 34.90 13,833) BTU . . 68. 45 . . 4.28 0.037 0.913 . .
2 502-832-11154 0.288 12.29 23.00 13,239) BTU FSI:1.6 1.63 (77.05 0.0063 0.0062 4.12 0.039 1.12 Se: 0.77 ppm
1 NCS FC28113 0.27 7.06 33.18 29,580 J 1.41 . 74. 60 4.47 1.02 . .
2 COCO 048 0.24 4.97 2.33 32,300 J . . 91.34 1.31 0.91 . 0.018
1 NCS FC28017e 0.22 23.83 4.99 24,180 J 2.08 . 72.03 0.68 0. 36 . .
1 502-675-15195 0.21 5.02 . . . . . . .
1 NCS FC28114 0.20 4.66 33.07 30,280 J 1.42 . 76.69 4.42 1.04
1 NCS FC28101 0.20 3.95 6.97 34,340 J 1.47 . 90. 10 3.01 0.56
1 NCS FC28102 0.19 6. 40 8. 20 33,100 J 1.50 . 87.34 2.86 0.58
1 CZ SF-02-14 0.16 2.80 13.10 33,090 J 14,226 BTU . 91. 84 2.09 0. 65
1 CZ SF-03-14 0.14 2.98 1.15 32,060 J 13,783 BTU . 96. 30 0.21 0.32
2 ASRM 015 . . . . 1.42 . . . .
Vol atile Heat in J/g Fi xed

# Nunber S Ash Mat t er or BTUIb Density Moisture C C [e] F H Hg* N (¢] P
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RM FUSI BI LI TY OF COAL

anal ysis listed in mass % 250 g units Reduci ng Tenperature ‘C
Nunber C H N P S M/ Kg Volatility Ash Def ormation Softening Henisphere Flow
COCO 005 81.70 4.57 1.44 0.015 1.05 32.90 27.19 7.49 1402 1425 1443 1473
COCO 007 72.55 3.69 1.83 0.036 1.55 28.71 21.60 14.51 1329 1353 1381 1420
COCO 016 56.64 2.64 1.53 0.030 1.86 21.92 18.26  31.32 1284 1317 1346 1387
COCO 035 62.17 2.98 1.71 0.039 1.92 24.16 15. 46 7.55 1369 1394 1419 1452
COCO 051 55.80 2.91 1.30 0.075 1.12 21,520 21.73 30.98 1359 1373 1390 1448

SULFUR | N C()A\L # = class, where 1=CRM and 2=RM anal ysis listed in nass %
# Nunber S Units # Nunber S Units # Nunber S Units
1 | ARM HC20800A 8.6 50 F 1 BCR 336 3.290 20 F 2 VS1-0.96 0.96 509, |ast
1 ASCRM 012 D 5.21 125% ast 2 VS1-1.91 .91 509, last 1 | ARM HC20075C 0.76 508, | ast
2 COCO 037 4.74 0 F 2 ACRS si1C .46 250 g 1 BCR 331 0.499 0g
2 VS1-4.18 4.18 50g, [last 1 BCR 333 1.344 0g 2 ACRS S1A 0.42 250 g
1 BCR 332 0.961 20 g
RM C()A\L typical analysis listed in mass % 50 g units, last of stock
DRY ANALYSI S Vol atile | GNI TED ANALYSI S . .

Nunber S C Heat BTU Ib Ash Mat t er Al 2O3 e,0; 5 MO M1O2 NaZO P205 503 Si O2 Ti O2
VS6-016  1.41  (47.64) (12,293) 16.71  35.59 27.07 0.81 7.96 3.56 1.18 0.02 0.38 0.12 0.77 55.62 1.20
CRM COAL

analysis listed in mass % (T) = Total SARM 20 al so contains Ta: 0.00012, Y: 0.0029
Number A ,0; CaO Fe,0f K,0 MO M Na,0 P P50y S Si o, Sr Tio, Zr La Units
SARM 20 11.27 1.87 1.17 0.14 0.43 0.0080  0.27 . 0.14 0.51 17.66 0.0330 0.63 (0.0180) 64.66 120 g
SARM 19 8.01 1.39 1.75 0.24 0.20 0.0157 0.29 0.0130 . 1.49 15.00 0.0126 0.341 0.0351 71.28 120 g
SARM 18 2.57 0.18 0.29 0. 145 0.11 0. 0022 . 0.0030 . 0.56 .2 0.0044 0.114 0.0067 90.11 120 g
US CLB-1  (1.51) 0.22 1.25(T) 0.0760 0.0470 (0.0008) 0.0230 (0.0700) (1.49) (2.51) . (0.0780) . 40 ¢

anal ysis listed in ng/kg US CLB-1 al so contgins informational Ash, Li, M, Nb, Nd and Sb
Number As Ba Be Ce Co Cr C Cu Ga Ge Hf Hg La N Pb Rb Sc Se Sm Th U \ Zn
SARM 20 4.7 372 2.5 87 8.3 (67) (2 18 16 . 4.8 0.25 43 25 26 10 10 0.8 6.3 18 4 47 17
SARM 19 7 304 2.8 56 5.6 1.4 14 13 5.4 (0.2) 27 16 20 9 7.6 . 4.9 12 5 35 12
SARM 18 . 78 4.1 22 6.7 16 (1) 5.9 (8) (8 1.7 (0.04) 10 10.8 (5) 8.1 4.3 . 2.0 3.4 15 23 5.5
US CLB-1 (13) 34 . 10 7.0 9.7 . (10) 3 . . 0.2) (5) 18 5.1 5.2 20 (2 . (1.4) (0.55) 12 48
CRM COAL
anal ysis in nmass % 509 units anal ysis in ng/kg
Nunber C Al a Fe H K N Na S Hg Mh \Y Zn
SRM 2684c 76.82) (0.8730) (0.0975 . (5.17) (0.0981) 1.395) (0.0606) 3.027 0.0688 (20.51) (16.3) .
SRM 1635a * 68. 97 0.5437 (0.0051) 0.2472 3.92 .01874 (0.946) 0.1031 (0.294) 0. 0836 . . 7.3
SRM 1632e * 76) 0. 960 0.0963) 1.42 (4.97) 0.1248 1.4) 0.0374 2.738 0.1351 (18.4) (29.2) 13.0
anal ysis in ng/kg * SRM 1632d, 1632e and 1635a al so detail nany other elenents, see certificate
Nunber As Ba Br cd Ce Co Cr Cu F Ni Pb Rb Sh Se Sr Th Ti U
SRM 2684c¢ . . (11.1) Ca: (3220) . . . 64 My: 5494) . . . 1.08) . . . .
SRM 1635a * 0.860 357.8 51) . 2. 00: 3. 56 11. 42 63 5.37 2.85 1.226 0. 251 0. 662 160 1.299 254 0.4792
SRM 1632e * (8.55) (62.8)(11.9) (12.24) (3.622) (16.57) (5.70) (11.08) 8.49  (0.428) (1.525) 84.1 . 519 (0.636)
CRM CI)AL analysis lited in nass % except * which is ng/kg powder 50 g
Nunber Al % Ca% Cd* Co* COr* Cu* Fe% K% My % Mh% Na% Ni * P% Pb% Si % Ti % % Zn%
NCS FC28127 3.47 1.88 2 9 23 23 1.02 0.29 0.28 0.019 0.052 16  0.010 . 5.61 0.18 60 0. 0040
NCS FC28125 2.27 0.28 <1 11 5 17 0.24 0.090 0.050 0.0009 0.048 18 0.013 0.0016 2.69 0.090 33 .
NCS FC28123 1.88 0.74 <1 4 10 12 0.35 0.026 0.081 0.0030 0.11 8 0.066 0.0016 1.86 0.096 12  (0.001)
NCS FC28124 1.75 0.79 <1 4 7 12 0.34 0.020 0.071 0.0016 0.13 8 0.044 0.0016 1.77 0.079 11 .
NCS FC28128 1.22 0.19 . 4 8 12 0.8 0.043 0.059 0.0026 0.026 8  0.0044 1.64 0.059 28 (<0.001)
NCS FC28126 0. 83 0. 65 (<1) 3 5 8 0.32 0. 010 0. 060 0. 008 0. 034 5 0. 019 . 1.01 0. 046 11 .
NCS FC28122 0.25 0.85 . 8 2 2 1.79 0.016 0.24 0.022 0.081 8 0.0029 0.002 0.47 0.010 1
CRM COAL anal ysis listed in mass %
Number Al 503 C Fe,03 H N P>05 S SOz Sio, TiO Uiits
NM 151 26.09 52.71 6.86 3.30 1.13 0.91 0.64 0.32 59.45 1.70 50 ¢
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CRM COAL
BCR 40 g units GBW 50 g units
Number As P a F
ny/ kg ness % mass % ny/ kg
GBW 11115 15 0.031
GBW 11116 34 0.007
GBW 11117 51 0.092 .
GBW 11118 . . 0.010
GBW 11119 0.057
GBW 11120 0.110 .
GBW 11121 . 248
GBW 11122 . 864
GBW 11123 . 1496
BCR 460 (0.0059) 225
CRM COAL AIR DRI ED vs. HEATED DRI ED ANALYSI S 20 g powder
Nunber Heat J/g Vol atile Matter% Ash% Moi st ur e% S% Expiry
NCS FC62002a 24190, 24980 4.29, 4.43 23.90, 24.68 3.15 (air dried) 0.36, 0.37 August 2019
NCS FC62001c 22840, 25680 28.37, 31.90 11.30, 12.71 11.06 (air dried) 0.63, 0.71 May 2018 H (3.329%
CRM FUSI BI LI TY OF COAL ASH
analysis listed in ‘C MRed = M Idly Reducing, Oxi = Oxidizing, SRed = Strongly Reducing
At nosphere Initial Defornation Sof t eni ng Hemi shpering Fluid
Nunber MRe i SRed i SRed MRed  Oxi  SRed MRed  Oxi  SRed Units
NCS FS91001d 1057, 1176, 1208 1072, 1202, 1253 1098, 1236, 1328 1148, 1320, 1401 30 g
NCS FS28001 1161, 1211, . 1190, 1230, . 1198, 1239, . 1204, 1252, . 549
NCS FS28002 1217, 1356, 1340, 1408, 1357, 1420, 1369, 1445, 549
NCS FS28003 1285, 1314, 1314, 1345, 1322, 1360, 1340, 1381, 59
COAL ASH # = class, where 1 = CRMand 2 = RM anal ysis listed in mass %
# Nunber Sio, AL CaO Fe,03  K,0 MO Mh Na,O P05 SO;  TiO, V,G5 Units O her
2 COCO ASH 015 55.67  31.44 2.42 3.99 0.65 0.74 wvhQ2: 0.036 0.13 0.37 1.89 1.78 . 20 g
2 COCO ASH 013 54.89 32.44 2.16 4.43 0.84 0.54 wvh2: 0.041 0.06 0.33 2.05 1.82 . 20 g
1 NCS FC28154  53.17  32.02 2.28 6.47 1.37 0.90 MO 0.035 0.41 0.19 0.78 1.34 0.027 5g
2 COCO ASH 014 52.29  31.67 2.53 6.46 0.85 0.51 MhQ2: 0.050 0.07 0.44 2.73 1.86 . 20 g
2 COCOASHSRMD17 51.24  33.96 2.90 4.34 0.55 0.41 whQ2: 0.044 0.11 2.31 0.99 1.70 20 g
1 JCFA-1 * 50.56  24.25 8.91 4.22  1.27  2.12 MO 0.068 2.24 0.586 . 1.31 100 g
2 COCO ASH 016 50.18  29.05 6.35 5.82 0.93 1.39 wMh2: 0.061 0.21 0.57 3.23 1.56 . 20 g
1 NCS FC28148  48.03  35.80 3.27 2.81 0.90 0.69 MO 0.0073 0.54 0.25 . 1.25 0.049 5¢g
1 NCS FC28150 47.64 26.03 10.44 5.79 1.41 1.87 MO 0.097 0.28 0.091 1.21 0.042 5¢g
1 NCS FC28151  43.42  28.53 3.33 15.18 0.64 1.21 MO 0.042 0.43 0.12 1.22 0.062 5g
1 NCS FC28146  37.86 33.71 9.90 4.74 0.30 1.27 MO 0.037 1.45 1.44 1.52 0.020 5g
1 NCS FC28147  37.52 32.78 10.97 4.81  0.24 1.17 MO 0.020 1.75 1.00 1.31 0.019 5¢g
1 NCS FC28149 35.54 25.92 14.92 7.56 0.20 1.63 MO 0. 17 0.75 0.72 1.26 0.032 5¢g
1 NCS FC28145  15.66 7.34 18.37 39.61 0.30 6.05 MO 0. 44 1.69 0.10 0.26 0.0042 5¢g
* JCFA-1 al so contains (in ny/kg) Be: 4.06, Co: 37.4, O: 75, Cs: 8.6, Cu: 122, Li: 91, N: 32.2, Pb: 47.2, Ro: 54.1, S 1960, Sh: 2.1, V. 243, and Zn: 63.
* JCFA-1 also contains (in mass %: FeO 0.88, TFe2C8: 5.2, C 1.35, H,0: 0.18, H,O+: 0.37, Sr: 0.110
CRM COAL ASH anal ysis listed in mass % 100 g units
Nunber Al L0, Ba CaO @, ag.C FeO T.Fe,O; H,0 H,Or K0 MO MO Na,O P05 S ey Sig, Tio La
VS 7177-95 27.07 0.028 4.88 . . 1.59 5.48 (0.13) 0.59 1.48 0.059 0.14 (0.064) (0.018) 58.68 0.60 (0.56)
VS 9237-2008 9.7 0.86 43.8 (2.9) . (0.3) 5.1 . . 0.36 5.5 0.22 0.67 (0.024) 3.48 . 15.6 0.59 8.5
VS 7125-94 6.79 0.225 20.91 13.20 (1.33) 0.40 6.28 (2.41) (5.74) 0.51 6.70 0.094 0.22 0.059 0.17 (0.40) 35.80 0.35 (21.29)
conti nued anal ysis listed in ng/kg except % which is mass %
Nunber Ag As Au B% Be Bi Ce Co O Cs Cu Dy Er Eu F% Ga [e5] Ge Hf Hy Ho La
VS 7177-95 (0. 15) . . (0.044) 11 (2.1) 138 25 99 (3.3) 176 . . (2.6) (0.017) (21) (2.7) (13) . . 70
VS 9237-2008 (0.2) (8.0) . . 2.9 . 37 26 42 (1.2 51 (2.7) (1.4) (0.8) . 15 (3.3) (6) 3.3 (0.1) (14) 20
VS 7125-94 0.16 (1.0) (0.003) 0.0097 2.9 38 16 45 (1.1) 45 (3.8) (2.4) 0.9  (0.0230) 9 (4.2) 2.3 2.6 (0.03) (0.87) 20
Nurber Li Lu M No Nd N Pb Pr Ro  Sb Sc Sm Sn Sr % Ta Tb Th Tl m U \ w Y Yo Zn Zr%
VS 7177-95 96 . 7.4 34 66 35 . 22 . 27 (15) 11 0.0403 . . (45) . (15) 145 (3.7) 87 7.8 77 0.033
VS 9237-2008 (9) 0.26 (3.0) 7.8 17 68 22 (4.2) 13 3.0 8.6 3.2(3.2) 0.83 (0.61) 0.45 7.0 (0.4) (0.25) 3.1 63 . 15 1.5 76 0.013
VS 7125-94 32 0.40 1.4 .4 20 49 13 (4.3) 15 . 11 4.1 2.7 0.33 (0.53) 0.68 5.8 (0.38) 3.3 61 (1.1) 29 2.6 65 0.0119



10

BRAMMER STANDARD ONLINE CATALOG - INDUSTRIAL MATERIALS

CRM COAL ASH
Number Ash% % S% Units
CZ SFA-01-14 96. 60 3.10 0. 029 50 g
CRM COAL WASTE ROCK anal ysis listed in mass % 50 g units
Nunber A Ca Fe K My Mh Na P Si Ti \Y
NCS FC28152 10.76 0.34 2.57 1.27 0.53 0.023 0.15 0. 026 20.59 0. 44 0.012
CRM ASH OF COAL WASTE ROCK anal ysis in mass % 5 g units
Nunber Al 203 CaO Fe203 KZO MO MO NaZO PZOS Si O2 Ti O2 VZOS
NCS FC28153 27.71 0. 65 5.01 2.09 1.20 0.041 0.27 0. 082 60. 03 1.01 0.028
CRM COAL FLY ASH anal ysis listed in mass %
Nunber As Al Ba Ca Fe K My Mh Na Ni P S Si Ti Zn LA
SRM 2689 (0.0200) 12.94 (0.0800) 2.18 9.32 2.20 0.61 (0.0300) 0.25 (0.0122)  0.10 . 24.06 0.75 (0.0240) (1.76)
SRM 1633c 0.01862 13.28 0.1126 1.365 10.49 1.773 0. 498 0.02402 0.1707 0.0132 (0.192) (0.110) (21.30) 0.724 (0.0235) .
BCR 176R 0. 0054 (0. 4650) . 1.3100 . (0.0730) (3.4800) 0.0117 . . . . 1. 6800 .
BCR 038 0. 00480 . . . 3. 3800 . 0. 0479 3.740 (0.0194) . . . . 0. 0581 .
SRM 2691 (0.0030) 9.81 (0.5900) 18.45 4.42 0.34 3.12  (0.0200) 1.09 (0.0053) 0.51 0.83 16.83 0.90  (0.0120) (O0.23)
SRM 2690 (0.0026) 12.35 (0.5800) 5.71 3.57 1. 04 1.53  (0.0300) 0.24 (0.0046)  0.52 0.15 25.85 0.52 (0.0120) (0.53)
conti nued anal ysis listed in ng/ kg except % which is mass %
Nunber Ag Au Be Br Cd Ce Co Cr Cs Cu Eu Hf Hg La
SRM 2689 . . (21) . (48) (170) (11) . (3) (7) (<0.003)
SRM 1633c . . (16) . 0.7 (180) 42.9  (258) (9.39) 173.7  (4.67) . 1.005 (87.0)
BCR 176R (33.1)  (0.604) . (836) 226 (47.7) 26.7 810 (8.27) 1050 (0.868) (4.85) (1.60)  (30.2)
BCR 038 . 4.6 53.8 (178) . 176 . . .
SRM 2691 (8) (0.9) (26) (68) (1) . (2) (10) (<0.003)
SRM 2690 (8) (0.7) (19) (67) (8) (2) (8) (<0.003)
Number Pb Rb Sh Sc Se Sr Ta Th Tl U \ w Yb Units
SRM 2689 (52) . (9) (32) (7) (700) F (25) . . . . 3x10g
SRM 1633c 95.2 117.42 8.56 (37.6) (13.9) 901 (1.58) (23.0) . (9.25) 286.2 . (7.7 75¢g
BCR 176R 5000 (102) 850 (2.91) 18.3 . (2.02) (5.28) 1.32 . (35) (28.3) . 40 g
BCR 038 262 . . . . . . 5to6 g
SRM 2691 (29) . (3) (24) (17) (2700) (26) 3x 10 g
SRM 2690 (39) . (6) (17) (0.8)  (2000) (25) 3x 10 g
* |RNT certificates expired, however use and sal es continue without problenms worldw de
COAL FLY ASH analysis listed in mass % ACIRS: RM 80g SABS: CRM 20g NCS: CRM 30g
NG OXI DI ZI NG TEMWPERATURES ‘ C
Nunber A 20y BaO Ca0 Fe,0; K0 MO MO, Na,O PGy Si Q SO0, SO Ti 9 Units Deformation  Spherical Hemishperical Fl ow
NCS FC82012a 29.45 . 8.73 7.95 1.16 1.03 . 0.79 0.28 46.99 0.69 . 1.28 30 . . . .
AQRS AL * 28.9 0.18 6.05 14.6 0.46 1.25 0.22 0.43 1.26 44.1 0.32 0.16 1.56 80 g 1257, 1349 1287, 1383 1309, 1398 1367, 1429
NCS FC82013a  28.54 . 5.30 13.43 1.61 0.71 . 0.25 0.11 41.11 5.10 . 2.62 30¢g . . . .
NCS FC82014a  28.09 5.15 6.04 1.44 1.05 0.52 0.38 54.68 0.49 1.14 30¢g
NCS FC82015a  22.90 4.01 6.55 1.53 1.31 0.78 0.55 59.66 0.40 1.13 30¢g

* AORS Al al so contains Co:(0.0043) Cr:(0.0058) CQu:(0.0099) N:

(0.0047) Pb: (0.0047) V:(0.0176) Zn: (0. 0090)
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| NDUSTRI AL FLY ASH

anal ysis listed in mass % except * which is ng/kg

Nunber A As Ca Cd Cr Hg* Na Ni Pb Cu Fe K Sb \ Zn Zno
ECRM 882- 1 0.375 0.0054 10.11 0.0183 0.490 0.75 0.697 0.0263 1.324 0.218 22.20 0.960 0.0116 0.0090 . 28.49
JK 43 (0.2) . (12) 0.0023 (8) 3.9 (0.5) (2) .21 (0.2) (20) (0.3) . (0.02) 4.96 .
JK 44 (0.2) (5) 0.0469  (0.2) 2.8 (1) (0.02) 2.74  (0.2) (27) (1.3) (0.02) 27.3 .
JK 45 (0.1) (7) 0.0047  (0.3) 0.25 (7) (0.05) 0.11  (0.01) (40) (0.4) (0.1) 1.53
502- 843- 1000 . . . 0.827 . . . . . . . 4

Nunmber Bi C a F My Mh S Si Sn Units, dass

ECRM 882-1  0.0026 (1.0) (2.35) (0.07) (0.48) (2) (0.5) (1.05) (0.02) 100 g, CRM

JK 43 . . . . . . . . . 15 g, CRM

JK 44 25 g, CRM

JK 45 . . 15 g, CRM

502- 843- 1000 42. 4 0.29 20 g, RM
RM COAL- TAR PI TCH anal ysis listed in ng/ kg except as noted 60 g units
Nunber 9 S% 9% Ash A As Br Ca Cd (¢] Cr Fe | K M Mh Na Ni P Pb
DOMTAR CTP A 94.0  0.49 4.0 0.27 245 . 1.7 91 . 118 0.87 200 0.33 43 17 2.7 257 2.5 10 91
DOMTAR CTP B 93.4  0.52 4.3 0.22 228 9 4.8 41 2.5 122 1.1 280 0.6 34 <30 3.3 150 . 3 80
DOMTAR CTP C  83.4 4.46 10.31 0.19 9 0.18 0.25 3 <0.05 18 0.4 14 1.4 2.2 <16 0.21 10 76 236 1

conti nued informational values listed in ng/kg except as noted

Nunmber Sh Si Sn Ti \ Zn Soft Point ‘C

DOMTAR CTP A . 358 . 18 1.2 88 115 | ast

DOMTAR CTP B 0.57 408 3.7 16 0.89 90 118 | ast

DOMTAR CTP C 0.03 20 0.7 19 170 1 129 | ast
CRM COATI NG THI CKNESS

These sanpl es are designed for calibrating thickness gauges using naegnetic principles.
Nunber nonmi nal pm coating thickness Each sanple is a set of four 45 nmx 45 nmplates of coated 1010 sheet steel substrate
coated with copper and a thin protective |ayer of chronium
SRM 1361b 6 12 25 48
SRM 1358b 20 80 255 1000
SRM 1362b 40 80 140 205
SRM 1359b 48 140 505 800
SRM 1363b 255 385 505 635
SRM 1364b 800 1000 1525 1935
CONTI NUOUS CASTI NG PONDER anal ysis listed in mass % IRSID: RM 100 g units NCS: CRM 50 g units

Nunber Sio, AL0 C C. Free o, Ca F Fe K MO Mh Na  Na,O P S Ti O, La
NCS HC26805  41. 31 6.93 3.06 1.57 21.46  (4.79) . 3.26 . 4.07 . . . .
NCS HC26804  34.95 5.30 15.86  14.49 . 19.13  (5.15) . . 0.78 . 4.99 . . . .
IRSID 2701 32.70 6.10 3.37  (1.78) (5.59) 22.90 7.58 (0.145) 0.159 2.19 9.42 . (0.014) (0.055) (0.048) (2.08)
NCS HC26803  30. 10 2.14 5.98 4.06 . 30.78 (10.59) . . 1.30 . . 0.52 . . . .
I RSI D 2702 28.70 12.60 16.54 15.80 (2.53) 17. 80 6.08 1.260 (0.750) (1.47) 0.071 3.61 . (0.180) (0.490) 0.564  (1.26)
NCS HC26802  23.08 14.14 12.71 9.94 4 17.93 (3.86) . . 5.86 . . 2.94 . . . .
NCS HC26801  18.96  16.99  19.97  18.14 12.89  (4.47) 1.39 9. 86
RM CONTI NUOQUS CASTI NG PONDER typical analysis listed in mass % 100 g units
Nunber Si 0, A ,0; Ca F Fe, 05 K,0 MO MO Na, O P05 S Sro Ti O, O her
DH X2802  57.50 3.09 25.15 0.074 0.488 0.830 0.981 0.030 1.097 0.060 0.132 0.020 0.055 ZnQ 0.004
DH X2801  55.0 3.58 23.08 0.047 0.467 1.092 4.80 0.033 1.33 0.044 0.245 0.019 0.069 BaO 0.019
DH 3005 43.10 5.14 27.35 6.23 0.233 0.376 0.39 0.007 7.93 0.091  0.019 . 0.086
DH 3010 38.56 5.05 27.06 . 2.63 0.155 4.13 0.059 5.479 0.454 0.131 0. 055
RM COVER POWDER analysis listed in mass % 100 g units
Nunber Al 5,05 CaO Fe, 05 K,0 MO M30,  Na,O  P,Gy S Si 0, Sro Ti O,
DH 5905 19.32 46.50 0.435 0.321 9.17 0.051 . 0.039 0.074 22.93 . 0.035
DH 5906 14.34 33.29 0.598 0.210 19.38 0.052 0.32 0.037 0.061 30.78 0.015 0.037
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COKE # = class, where 1 = CRMand 2 = RM i = individually certified

# Nunber S Heat Vol . Matter Ash C H N Sp. Gravity Moi sture Units
1 SRM 2718a Green Petrol eum 4. 690 (35,000) J/g . (1) (90) (3.725) (1) 50 g
1 NCS FC28015 1.69 . 2.11 7.04 . . . 75 g
1 NCS FC28014 1.55 . 3.47 27.15 75 g
1 VS R18/4 1.34 . . 12. 45 70 g
1 NCS FC28134 1.19 29,040 J/g 1.95 12.70 50 g
1 NCS FC28133 1.00 29,180 J/g 1.79 12. 30 . . . 50 g
1 SRM 2719 Cal ci ned Petrol eum 0.8877 (32,900) J/g (0.54) (0.12) (97.06) (0. 16) (1.17) 50 g
1 NCS FC28118a 0.87 29,100 J/g 2.05 12.01 . . . 50 g
1 SRM 2776 Fur nace 0.825 . (0.98) (8.06) (89.15) (0.26) (1.21) 50 g
2 COCO SRWDO3 Met al | ur gi cal 0.81 1.04 13.16 . . . 100 g
1 NCS FC28119a 0. 80 28,150 J/g 1.39 14.87 . 50 g
2 COCO SRWDO7 Met al | ur gi cal 0.76 . 1.40 11.74 . . 100 g
1 NCS FC28121 0.75 28,760 J/g 1.14 13.29 . . . 50 g
1 502-683-17167 Met al | ur gi cal 0.749 (12,566) BTU 1.4 9. 40 88.88 (0.17) 1.00 50 g
1 502-683-18234 Met al | ur gi cal 0.721 (12,471) BTU 1.3 9.85 88.5 (0.18) 1.00 50 g
1 NCS FC28120a 0.68 28,540 J/g 1.48 13.51 50 g
1 NCS FC59001 0.63 . 1.39 7.22 60 g
1 NCS FC28117a 0. 60 28,190 J/g 1.62 15. 15 . . . 50 g
1 SRM 2775 Foundry 0.5816 . (1.31) (5.77) (91.34) (0.41) (1.16) 50 g
1 NCS FC28132a 0.50 29,160 J/g 1.40 12. 26 . . . 50 g
1 NCS FC59002 0.47 . 1.5 12.62 . . . Y . 60 g
1 CZ SF-05-14 0.45 30,410 J/g 1.28 7.84 90. 40 0.20 0.98 13,074 BTU I b 50 g
2 COCO SRWVDO4 Met al | ur gi cal 0.44 . 1.17 11.56 . . . . . 100 g
2 COCO SRWMDO1 Met al | ur gi cal 0. 40 1.45 11.58 100 g
2 COCO SRWDO8 Met al | ur gi cal 0.39 1.38 11. 47 100 g
2 COCO SRWMDO5 Met al | ur gi cal 0.38 1.41 11. 36 100 g
2 COCO SRWDO6 Met al | ur gi cal 0.39 . 1.06 11. 40 . . 100 g
1 ASCRM 014 0.314 28,260 J/g 1.04 12.23 85. 65 0.32 0.82 1.87 250 g
2 COCO SRWD02 Met al | ur gi cal 0.20 . 1.31 9.53 . . 100 g

Number A Fixed C Ca Co Fe K,0 Na Na,0 Ni P Si \

SRM 2718a (0.00154) (0.01655) (0.000571) 0.0287 0. 00830 (0.01446) . (0.0050) 0.0310

NCS FC28015 . . . . . . . .

NCS FC28014 . .

VS R18/4 0.128 0.051 0.037

NCS FC28134 . . 0.024

NCS FC28133 . . . . . . 0.024 .

SRM 2719 0. 00589 0.00577 (0.00186) 0.02016 (0.00151) 0.0204 . (0.01380) 0. 00586

NCS FC28118a . . . . . . 0.022 .

SRM 2776

COCO SRWVDO3 0.030

NCS FC28119a . 0.015

COCO SRMDO7 . 0.023

NCS FC28121 . . .

502- 683- 17167 (89.2) cl earance sale 17025

502-683- 18234 (88.8) . . 17025

NCS FC28120a 0.022

NCS FC59001

NCS FC28117a

SRM 2775

NCS FC28132a 0.030

NCS FC59002

CZ SF-05-14 .

COCO SRMDO4 0.019

COCO SRMDO1 0.020

COCO SRWVDO8 0.019

COCO SRMDO5 0.017

COCO SRMD06 0.016

ASCRM 014 0.09

COCO SRMDO2 0.013
CRM COKE anal ysis listed in mass % unl ess ot herw se noted 50 g units
Nunber S P Heat J/g Vol.Matter ASH Al 203 As CaO [e] Cr Cu
NCS FC28023 1.45 0.018 27,550 2.24 16.20 5.27 0.00024 0.57 0.022 0.0021 0.0018
NCS FC28027 0.89 0.026 28,120 1.65 14.83 . . . . .
NCS FC28022 0.81 0.018 29,100 1.68 11.90 3.98 0.0002 0.55 0.049 0.0022 0.002
NCS FC28026 0.79  0.031 28,950 1.36 12.18 . . . . .
NCS FC28020 0.76 0.037 28,260 1.78 14.42 4.95 0.00014 0.52 0.020 0.0022 0.0027
NCS FC28019a 0.67  0.027 28,950 1.42 11.62 4.08 0.00012 0.45 0.026 0.0017 0.0019
NCS FC28025 0.62 0.021 29,320 1.45 11.50 . . . . .
NCS FC28024 0.41  0.041 28,170 1.98 15. 43

Nunber Fe,0;  Ky,0 MO MO Na,O Ni Pb Si 0, Sro Ti O, \

NCS FC28023 0.90 0.11 0.099 0.0044 0.067 0.0010 0.0008 8.15 0.0084 0.20 0. 0037

NCS FC28027 . . . . . . . . . .

NCS FC28022 0.63 0.069 0.16 0.013 0.084 0.0008 0.0008 5.63 0.011 0.18 0.0032

NCS FC28026 . . . . . . . . . .

NCS FC28020 1.22 0.079 0.15 0.0052 0.05 0.0008 0.0011 6.52 0.017 0.22 0.0038

NCS FC28019a 0.58  0.057 (0.10) 28

NCS FC28025
NCS FC28024

0. 0055

078  0.0009

0. 0007

0. 0095

0.18

0. 00
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CRM COKE
anal ysis listed in mass % except * which is ng/kg
Nunber Al % Ca% Cd* Co* Cr* Cu* Fe% K% My% Mh% Na% Ni * P% Pb* Si % Ti % A Zn*
NCS FC28131 2.72 0.29 <1 7 11 16 0.51 0.094 0.046 0.008 0.050 13 0.015 . 3.22  0.12 27 18
NCS FC28129 2.34  0.60 . 7 15 21 0.75 0.093 0.11 0.021 0.13 15 0.020 14 2.97 0.12 41 11
NCS FC28130 1.96 0.52 <1 6 12 17 0.63 0.061 0.11 0.015 0.063 12 0.022 . 2.35 0.099 34 11
COKE ASH
analysis lised in mass %
Nunber Al 5,05 Ca0  Coy0, Fe Fe,0; K0 MO MO Na,O P05 SOy Si o, Sro Ti O, V,05 LA
NCS FC28137 35. 62 2.82 5.02 0.78 0.53 0.070 0.47 0.24 47.81 1.38 0.033 .
NCS FC28136 30. 66 6.00 7.51 0.61 1.50 0.16 0.70 0.41 41.61 1.37 0.050 .
NCS FC28135 29. 95 5.67 . 7.23 0.76 1.25 0.18 1.18 0.31 . 42.87 . 1.41  0.049 .
DH 3713 26.33 4.16  0.011 . 8.57 4.120 2.94 0.172 0.568 0.215 S:0.228 49.74 0.056 1.095 0.060 .
DH 3711 13.79 11.60 0.007 7.79 . 3.29 8.69 0.189 3.08 0.607 0.091 43.5 0.103 2.78 0.058 0.52
Number C tot @, G50, Quo Ni O ZnO o, Units
NCS FC28137 CRM 5 g
NCS FC28136 CRM 54
NCS FC28135 . . . . . CRM 5 g
DH 3713 . . 0.046 0.037 0.026 0.232 0.028 RM 100 g BaQ 0.170 PbO 0.209
DH 3711 0.039 0.045 0.036 0.009 0.030 0.010 0.041 RV 100 g
CRM DUST
Nunber  Type A Al 2O3 As C CaO Co Cr 0'203 Cu Cuo F Fe FeO K
VS E5 Blast Furnace . 2.87 . 13 7.9 0.013 0.085 0.013 0.049 44.3 .
VS E4 Blast Furnace . 2.33 0.0018 13.2 8.8 . . . . 0.034 0.023 44.6 . .
VS E2  Converter (0.07) (0.002) 1.383 7.97 (0.003) (0.1) . (0.04) (0.5) 56. 4 6.2 (0.2)
VS E1  Electric Furnace . .06  (0.004) 0.684 5.85 (0.03) 4 20.3 (0.1) (0.7) 29.7 (21) (0.1)
Nunber MO MO Na Ni Ni O P Pb S Si O2 Sn Ti O2 \ V205 Zn Units
VS E5 2.26 0.5 . . 0.022  0.041 . 0.26 7.17 1.63 . 0.39 0.27 150 g
VS E4 0.82 0.47 . . . 0.033 0.015 0.44 7.46 . 0.2 . 0.041 1.52 150 g
VS E2 1.64 1.41 (0.1) (0.03) . 0.065 0.276 0.116 1.76  (<0.0005) . (0.01) . 0.59 100 g
VS El 9.3 1.56 (0.1) . 3.68 (0.02) (0.05) 0.072 10.3 (<0. 0005) 2.79 (0.04) (0.2) 150 g
RM DUST
typical analysis listed in mass % * sanples list Cu as CuO and Ni as Ni O DH 6203-6205: 20 g all others: 100 g
Nunber Type A 203 C OO2 CaO a o 203 Qo K20 MO Na20 F’205 PbO Si O2 Ti O2 Zno
DH X2901 Bl ast Furnace 0.961 5.28 0.038 0.778 1.147 0.119 0.153 0.006 4.28 0.068 0.267
DH X2902 Bl ast Furnace 0.823 3.12 0.037 . 0.84 0.678 0.138 0.165 0.017 3.28 0.053 0.271
DH X2903 Bl ast Furnace 0.701 2.00 0.040 0.006 0.705 0.502 0.111 0.158 0.018 2.44 0.058 1.19
DH 6205  Cupol a 1.30 6.80 3.84 4.91 2.88 0.041 0.163 3.68 1.85 2.26 0.147 2.43 34.52 0.060 21.01
DH 6204 * Cupol a 1.06 8.08 2.02 2.54 3.62 0.072 0.079 4.16 1.53 2.63 0.051 3.48 26.94 0.184  30.65
DH 6206 * Cupol a 0.220 2.57 ! 0.090 . 0.048 2.021 0.086 0.020 0.085 0.191 . 0.430 0.014 91.1
DH 6203  Electric Furnace 2.57 4.22 1.01 1.23 2,00 0.004 0.311 251 3.10 5.12 0.52 1.05 15.65 0.517 12.32
conti nued
Nunber F Fe Fezo3 M M1304 l\/bO3 Ni O S 503 SnO2 V205 - H20
DH X2901 59.37 0.367 0.015 0.488 . 0.020
DH X2902 61. 67 0.341 0.016 0.577 1.44 .
DH X2903 63. 01 0.425 0.012 0.392 . 0.020
DH 6205 0.096 o 9.49 2.57 0.013 . 2.70 0.018 0.019 0.107 at 900'C
DH 6204 * 0.247 6.29 . 0.97 . . 0.0162 1.09 . . . 0.055 at 500' C
DH 6206 * . . 0.572 0.04 0.061 0.297 0. 305 0.047 1.17 at 900'C
DH 6203 0.570 36. 85 4.97 5.29 0.004 0.214 at 900'C
anal ysis for DH 6204 continues in ng/kg
Number Cd Li M Sr \
DH 6204 197 0.4 510 5.4 2.92
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CRM FLUE DUST
informational analysis listed in mass % 30 g units
Nunber Type Al 2O3 002 Ca0O F9203 KZO MyO MO Na20 503 Si O2 Ti O2
BL 12-1-11 Sinter Plant 4.00 8. 60 6.77 3.18 1.23 2.22 0.03 4.11 1.15 65. 58 0.23
BL 12-1-10 Foundry 1.64 5.39 12.80 60. 95 0.28 7.59 0.16 0.15 2.22 9. 80 0.075
conti nued certified analysis listed in ng/kg
Nunber Ag As Ba Ccd Co Cr Cu Mo Ni Pb Sh Sn Sr \% Zn
BL 12-1-11 . (8) 160 (3) 8 3910 27 (10) 36 (25) . (43)  (58) 56 50
BL 12-1-10 (1) (8 (150) 5 31 189 76 (4) 47 56 (3) (40) (50) (33) 86
CRM FURNACE DUST
anal ysis listed in mass % 100 g units
Nunber Ag A As Bi C Ca Cd [e] Co Cr Cu F Fe HZO Hg
ECRM 876- 1 0.034 0.023 . 3.43 . . 0.17 0.42 Y 24.85 . .
ECRM 880- 1 . 1.28 . . . 3.15 . 0. 085 . 0.027 0. 005 0.034 31.0 . .
ECRM 884- 1 0. 0028 0.379 0. 0054 0. 0280 (0.82) 5.22 0. 0045 0.991 0. 0046 1.86 0. 1569 0.411 31. 67 (0.30) (0. 0002)
conti nued
Nunber K My Mh M Na Ni P Pb S Si Sn Ti \Y Zn LA
ECRM 876- 1 1.63 1.31 2.84 1.98 0.034 0.128 . 0.87 1.72 0. 048 . 23.29
ECRM 880- 1 0.108 0.714 0.218 . 0.041 0.014 0. 038 0.017 0. 425 3.34 . 0.081 . 0. 064 .
ECRM 884- 1 0.979 1.848 5.85 0. 208 0. 585 0.197 0.079 0. 442 (0.49) 2.100 0.0186 0. 0230 0. 0303 17.50 (2.94)
CRM | NDOOR DUST
anal ysis listed in ng/kg 8 g units
Nunber As Cd Cr Hg Pb
SRM 2584 17. 4 10.0 135.0 5.20 9761
SRM 2583 7.0 7.3 80 1.56 85.9
CRM ROAD DUST
anal ysis listed in ng/kg except * which is pg/kg
Nunber Pd* Pt * Rh* Cd Co Hf M Rb Sh Th \Y Y Units
BCR 723 6.1 81.3 12.8 (2.5) (29.8) (2.2) (40.0) (75) (28.2) (4.8) (74.9) (12.5) 25¢g
continued analysis listed in mass %
Number A Ba Cr Fe M Ni Pb Sr Ti Zn Moi sture
BCR 723  (3.75) (0.046) (0.0440) (3.29) (0.128) (0.0171) (0.0866) (0.0254) (0.258) (0.166) (~3%
CRM USED AUTOMOBI LE EXHAUST CATALYST ny/ kg
Nunmber Pb 4/ - Pd + - Pt + - Rh + - Units
SRM 2557 13931 97 233.2 1.9 1131 11 135.1 1.9 70 g
SRM 2556 6228 49 326.0 1.6 697.4 2.3 512 0.5 70 g
FLX CRML32 . . 1673 43 1770 18 295 6 30 g
ERM EB504a 1596 11 1414 9 210.0 2.2 200 g
FLX CRML33 1075 33 465 32 242 4 30 g
RM ELECTRCDE CARBON
Nunber Size Analysis Ash Bulk Density Relative Density Misture Volatile Matter Units
ACIRS EC <1% @+212 im 2.8% 1028 g/L 2.08 0.2% 0.8% 1 kg
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ELECTRONI C SCRAP PONDER

analysis listed in mass % 200 g units
Nunber Ag As Au Be Cd Cr Cu Hg I'n Ni Pb Pd Pt Sn
BAM M605a  0.0633  0.0372  0.00524 0.00068 0.00164 0.980 16.76 (<0.0005) (0.0043) 0.694 1.13 0.00480 0.00057 0.468
FERROBORON # = class, where 1 = CRMand 2 = RMtypical analysis
# Nunmber B A C Cr Cu Fe Mh Ni P S Si Sn Ti \ w Zn Units
1 VS F21/2 20.91 1.546  0.047 0.012 . . 0.0119 . 0.73 0.0055 . 0.0055 100 g
1 NCS HC11612  20.82 0.018 0.086 . 0. 305 . 0.020 0.0018 0.353 . . . 70 g
1 NCS HC25658  20.58  0.99 0.022 . . . . . 0.017 0.0016 1.68 . . . 50 g
2 DH 1705 20.23 0.085 0.62 0.925 0.072 75.71 0.416 0.097 0.061 . 1.011 0.025 0.006 0.127 50 g
1 NCS HC28632 19.33 0.185 0.19 0.26 0. 050 . 0.575 0.056 0.027 0.0020 0.65 0.030 0.010 50 g
2 DH 1704 19.13 0.064 0.322 0.038 0.013 79.74 0.299 0.012 0.015 . 0.229 0.011 . 015 50 g
1 NCS HC28631  18.92 0.036 0.40 0.025 0.015 . 0.310 0.013 0.025 0.0023 0.18 0.017  0.0090 50 g
1 NCS HC93623 18.69 0.083 0.45 . . . . 0.025 0.0044 0.44 0.019 . 50 g
1 ECRM 587-1 18.67 0.047 0.738 0.104 0.272 0.020 . 0.129 0.039  0.004 100 g
1 NCS HC11613 17.65 0.035 0.181 . . 0.35 0.030 0.0023 0.549 . . 70 g
1 VS F22/3 8.95 7.78 0.161 3.43 . 0.021  0.018 7.82 100 g
FERROCHROM UM # = class, where 1 = CRMand 2 = RM chi ps as noted al | others: powder
# Nunber Cr A C Co Cu Fe Mh N Ni P S Si Ti \ Units
1 IRSID509-1 72.85 . 0.012 . . 0.029 . (0.019) . 0. 230 . 100 g
1 ECRM 580-1 72.18 . 0.019 0.047 . . 0.035 . 0.011 . 0. 306 0.083 100 g
1 VS Fl1/4 71.41 . 0.119 . 27.20 0.161 0.035 0.362  0.023 0.0021  0.68 . 0.084 100 g
2 DH 1602 71.20 0.017 8.12 Nb:0.006 19.38  0.103 WO0.038 0.304  0.014 My: 0.049 0.153 0.009 0.102 50 g
1 |IPT 65 71.2 9.2 0.051 0.016 17.9 0.128 . 0.077  0.006 0.016 0.71 . . 100 g
1 BCS 203/6 71.01 0.0270  0.0442 0.153 . 0.218 0.0195 0.004 0. 381 0.0729 100 g
1 SRM 196 70.83 0.035 . . . . 0.020 0.003 0.373 . 100 g
1 IRSID 507-1  70.30 5.40 0.270  0.049 0.017 . 1.20 100 g
1 VS F47 69.8 8. 80 . . . 0.020 0.025 0.036 0.103 100 g
2 DFS 1 69.8 0. 0549 . H: (0. 0024) O (0.56) 0.0973 (0.027) (0.0017) (O0.87) 50 g
2 DFS 2 69.6 . 9.03 O (0.2) (0.0178) (0.021) (0.0174) (0.2) 50 g
1 JSS 733-1 69.24 . 8.35 . . 0.0219 0.0248 (0.262) 150 g
1 NCS HC37618  69.12 . 8.44 . 0.026 0.026 0. 30 50 g
1 VS F45 69.0 0.041 0.071 . 0.082 0.027 0.0024 1.10 100 g
1 VS F35/2 68.9 . 0.79 28.16 0.185 0.027 0.0022  0.181 100 g chips
1 BCS 204/ 6 68.77 . 8.57 0. 0359 0.225 . 0.289 0.0164 0.0190 0.715 0.0565 0.094 100 g
1 NCS HC93604  68.13 . 0.038 . 0.103 . 0.260  0.022 0.015 0. 466 0.016 . 50 g
1 VS F15/2 68.1 0.30 0.080 . . . . 1.79 . 0.036 0.0019 2.08 . . 100 g chips
1 SRM 64c 68.00 . 4.68 0.051 0.005 24.98 0.16 0.045 0.43 0.020 0.067 1.22 0.002 0.15 100 g
1 NCS HC26607b 65. 86 7.23 . . . 0.38 . 0.29 0.017 0.020 2.18 0.15 . 50 g
1 NCS HC25603b 65.27 . 7.37 0.044 24.90 0.31 . 0.39 0.020 0.015 1.27 0.104 0.138 50 g
1 NCS HC37607  64.32 . 0.086 . . 0.35 . . 0.034 0. 005 1.39 . . 40 g chips
1 VS F50 64.3 0.168 0.079 4 11.2 0.0048 0.0058 1.29 100 g
2 S 3 64.2 . (0.068) QO (3) 9.71 (0.023) (0.016) (0.54) 50 g
1 NCS HC11606  64.17 . 6.37 0.32 . 0.023 0.013 4.29 100 g
1 NCS HC37608  64.06 0.243 0.34 0.039 0.019 0.99 . 40 g chips
1 NCS HC37615  63.50 8.78 . 0.023 0.025 0.78 0.097 . 50 g
1 NCS HC25635a 63. 44 0.218 0.44 0.035 0.0033  1.07 . 0.093 50 g chips
1 NCS HC25651  63.31 2.55 0.47 0.023 0.047 2.04 . 50 g
1 NM 230 62.89 7.86 0.31 0.035 0.037 3.46 100 g
1 NCS HC25636a 62.81 0.078 0.16 0.032 35.56 0.39 . 0.34 0.028 0.0052 0.32 . 0.098 50 g chips
1 NCS HC25644  62.57 0.0064 . . . . 8.69 . 0.024 0.029 0.75 . . 50 g
1 NCS HC28621  62.54 7.78 27.09 0.307 . 0.026 0.033 1.45 0.166  0.138 50 g
1 NCS HC25653  62.49 8.70 . 0.11 0.025 0.024 0.15 0.016 . 50 g
1 NCS HC37609  61.54 8.49 0.20 0.024 0.015 2.15 0.24 40 g
1 NCS HC93611  60. 42 8.13 . 0.21 . 0.022 0. 059 0.92 . . 50 g
1 NCS HC28622  60.00 7.72 28.65  0.340 . 0.025 0.033 2.43 0.261  0.153 50 g
1 NCS HC93605  59.71 8.00 . 0. 308 0.312  0.037 0.037 2.94 0.410 . 50 g
1 NCS HC37617  59.35 8.32 . . . 0.021 0. 040 1.91 . 50 g
1 NCS HC11610  58.83 0. 040 0.313 4.76 0.020 0.042 0.525 70 g
1 NCS HC28630  58. 65 0.45 Ca:0.0012 0.020 . 0.35 As:0.0027 0.242 0.030 0.0015 1.43 Zn:0.010 0.154 50 g
1 NCS HC93609  58.28 8.36 . . . 0. 207 . . 0.023 0.068 1.15 . . 50 g
1 NCS HCl4615a 57.44 8.00 31.46 0.24 0.23 0.017 0.015 1.96 . 0.28 50 g
1 NCS HC28619  56.76 7.28 30.22  0.300 . 0.023 0.024 4.25 0.412  0.203 50 g
1 NCS HC14615  56. 16 8.07 . 0.23 0.017 0. 045 2.30 . . 50 g
1 NCS HC14614  55.81 7.67 . 0.28 0.018 0.032 2.57 . . 50 g
1 NCS HC28620  55.77 7.60 . 31.41  0.382 0.022 0.031 3.95 0.423  0.175 50 g
1 NCS HC14613  54.04 7.56 . . 0.18 0.020 0.032 2.58 . . 50 g
1 BS 130/2 52.6 7.70 (0.012) 0.44 . 0.015 0. 045 2.12 (0.18) (0.36) 100 g
1 BS 130/1 51.6 7.12 (0.015) 1.25 Mb: (0.005) 0.014 0.034 4.41 (0.38) (0.32) 100 g 17025
1 BS 130/3 49. 01 6.47 (0.01) . 0.76 Mb: (0.003) 0.015 0.028 6.20 (0.41) (0.38) 100 g 17025
1 SARM 144 49 . . 36.9 0.33 0.21 . . 5.31 0.67 0.37 100 g
1 VS F38 . 4.62 . . . . . 100 g |ast
1 VS F12/3 0.289 100 g chips
1 VS F10/2 0.018 100 g chips
1 VS F9/2 0.012 0.042 100 g chips
# Nunber Cr Al C Co Cu Fe Mh N Ni P S Si Ti \ Units
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FERROVANGANESE
= class, where 1 = CRMand 2 = RM anal ysis in mass % DH 50 g NCS: 50-100 g IPT: 120 g JSS, MHCX: 150 g others: 100 g
Nunber Mh Fe Si C P S As Ca Co (o] Qu N Pb Ti \Y Zn O her

1 VS F5/3 95.9 2.73  1.25 0.079 0.062  0.0095 . . 0. 0055 .
1 NCS HC15606  92.92 6.64 0.47 0.047 0.020 0.012 . . . . . . . .
2 DH 1207 88. 00 8.780 1.113 1.630 0.081 . 0.038 0.060 0.016 0. 022 . . 0.026  0.009
1 MHCX01 87.5 7.32  1.13 1.34 0.25 0. 0040 . 0.16 0.11 0. 06 . 0. 009 . Al 0.006
1 VS F29/3 87.5 2.26 . 0.146  0.055 0.031 . . . . . N 4.63
1 ECRM583-1 86. 42 . 0.396 0.333 0.146 (0.007) .
1 NCS HC15605 85.95 13.83 0.19 0.056 0.030 0.011 .
1 NMV331 85. 48 . 1.74 0.115  0.129 . .
1 NCS HC25629  84.28 . 0. 62 0.300 0.196 0.0016 . . . . . . . . . .
1 NCS HC41601 * 83.35 13.48 0.948 0.86 0.180 (0.003) 0.048 . 0.145 0.335 0. 107 0. 080 0.068 . (0.03) 0.12 * see bel ow
1 NCS HC28629 82.61 16.47 0.475 0.296 0.080 0.0022 0.017 0.0012 . 0.033 0.127 0.032 0.126 0.041  0.011
1 NCS HC15607 82.59 16. 59 0.73 0.135 0.033 0.0074 . . . . . . . . .
1 NCS HC25619a 81.95 . 0.75 1.18 0. 163 0.0018
1 NCS HC25619b 81.74 0.75 1.20 0.163  0.0018
1 NCS HC25629a 81.68 1. 06 0.310 0.196 0.0022
1 NCS HC37614 81.11 1.71 0.939 0.130 . 0.075
1 NM 332 80.8 1.14 6.82 0.19 . .
1 |IRSID503-1 80.8 0. 865 0.700 0.069 (0.009)
1 NCS HC25629b 80.79 0.96 0.560 0.169 0.0024
1 NCS HC25620  80.48 0.94 1.50 0.153  0.0030
1 |PT 54 80. 4 15.9 1.74 1.20 0.22 0. 003 . . . 0. 043 0. 059 0.14 . . . .
2 DH 1206 80. 24 15.91 0. 350 1.482 0. 229 . 0. 158 . 0.167 0.105 0. 088 0. 140 3 . 0.072 . Mo: 0.028
1 SRM 68c 80. 04 12.3 0. 225 6.72 0.19 0. 008 0.021 . . 0.074 . . . . . .
1 VS F7/4 79.8 12.75 0.269 6.8 0.372  0.0037 . . . . . . . .
1 MHCX02 79.7 8.76 4.71 5.04 0.50 0. 0033 0.08 0.05 0.08 ! 0. 065 . . Al 0.032
1 NCS HC25621  79.44 1.51 1.40 0.344  0.0029 . . .
1 NCS HC25632 78.42 . 0.69 6. 68 0. 204 0. 009 . . . . . . . . . .
2 DH 1216 78. 30 17.03 . 1.44 0.123 . 0. 003 . 0.019 0.071 0. 005 0. 047 4 . 0.019 0. 007
1 ECRM 502-2 77.87 . . 6.94 0.148 . . . . 0.0265 0.0370 0.0384 0.0179 0.0034 .
1 208/ 3 77.91 0.603 6.834 0.137 0.006 . . . . .
1 NCS HC28628 76. 55 17. 86 1.84 1.84 0. 265 0.017 0.055 0.0036 . 0.124 0. 152 0.132 1.30 0.0065 0.100 0. 0017
1 JSS 701-6 74. 4 . (0.03) 6.94 0.112 (0.002) . . . . . . . . . .
1 NCS HC25642  74.02 . 1.70 1.14 0.183 0.0065 . . . . . . . . . . N 4.92
1 NCS HCl1602 73.88 18.14 0.43 6.72 0.152  0.005 . . . . 0. 080 . . . . .
1 NCS HC28626  66.44 26.62 0.073 6.26 0.268 0.0014 0.015 0.0054 0.032 0.072 0. 109 0. 106 0.0035 0.133 0.026
1 NCS HC28627 66. 27 26. 60 0. 208 6.23 0. 428 0.0023 0.025 0.0040 0. 026 0. 070 0. 087 0.077 0. 027 0.110 0. 022
1 NCS HC28625 65. 98 26. 42 0.525 6. 14 0. 805 0.0034 0.047 0.0006 0.014 0. 065 0.032 0. 0092 0. 081 0. 055 0. 0082
1 NCS HC37611 65.75 . 0.64 6. 57 0. 382 0. 0090 . . . . . . . . .
# Nunber Mh Fe Si C P S As Ca Co (o] Qu N Pb Ti \Y Zn O her

* NCS HC41601 is 150g chips and al so contains N (0.018), O (0.12), Sh: 0.015 and Sn: 0.0019

FERROVOL YBDENUM
= class, where 1 = CRMand 2 = RM

Nunber Mo Fe Si C Cr Cu Mh N Ni o P S w Units
2 DH 2010 78.09 20.66 0.161 0.026 0.032 0.464 0.010 . 0.111 0.016  0.092 50 g
1 ECRM578-1 72.23 . 0.208 0.016 . 0.136 . . . 0.024  0.065 . 100 g
1 NCS HC26610a 64. 84 0. 10 0. 021 0.33 0. 044 0.077 0.011 50 g
1 NCS HC25602a 62. 19 0. 20 0. 020 0. 159 0. 031 0. 042 . 50 g
1 NCS HC26610b 61. 85 1.54 0. 042 0.29 0.036 0.059 0.060 50 g
1 NCS HC37603 61.41 . 0.30 0. 054 . 0.126 0.046 0.071 . 50 g
1 NCS HC19608 61. 20 . 0.32 0. 042 . 0.134 . . . 0.032 0.073 . 50 g
1 NCS HC28624 61. 00 37.22 0. 367 0. 019 0. 052 1.07 0. 039 . 0. 144 0. 044 0.078 0. 047 50 g
1 VS F17/4 59.2 . 0.54 0. 081 . 0.52 . . . 0. 032 0. 066 0. 021 100 g
1 NCS HC19609 58.13 . (0.039) 0.039 0.36 0.041  0.085 50 g
1 NCS HC37604 57. 65 . 0.71 0. 044 0.117 . 0.046  0.069 50 g
1 56. 66 0.86 0.11 . . . . 0.040 0.048 100 g
1 NCS HC93606 56. 12 0.190 0.073 0.494 . . Sh: 0. 0036 0.037 0.044 50 g

# Nunmber A As Bi Co Pb Sh Sn \ Zn

DH 2010 0. 008 . 3 0.018 . .

ECRM 578- 1 . . . . . . .

NCS HC26610a . 0.015 . . (0.002) (0.01) (0.002)

NCS HC25602a . . . . . . .

NCS HC26610b . 0.008 . . . (0.002) (0.008)

NCS HC37603 . . . . . . .

NCS HC19608 . . . . . . . . .

NCS HC28624 . 0.0078 . . 0.0022 0.0059 0.0026 . .

VS F17/ 4 . 0.0011 0.00056 . 0.0029 0.0039 0.0023 . 0. 0064

NCS HC19609

NCS HC37604

NM 232
NCS HC93606
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CRM FERRONI CKEL
Number Ni N C Co Cr Cu Fe Mh P S Si Units
VS F41 91.4 0.058 0.0124 2.04 . 0.47 5.68 . . 0.132 . 100 g
NCS HC11617  16.45 . 1.85 0.241 1.87 0.021 . 0.041 0.037 0.213 3.11 60¢g
NCS HC11616  13.34 2.12 0.247 1.98 0.022 0.051 0.039 0.283 3.25 60¢g
NCS HC25656  12.16 3.06 . 3.62 . . 0.046 0.245 1.04 50¢g
NCS HC11618  10.70 1.65 0.198 1.56 0.021 0.053 0.032 0.211 2.54 60¢g
FERRONI OBl UM # = class, where 1 = CRMand 2 = RM * notes the total of Nb+Ta
# Nunber Nb Fe Si A C Cr Cu Mh P Pb Sn Ta Ti \Y w Zr
1 NCS HC25650  66. 34 1.01 0.89 0.074 0.023 . 0.085 (0.081) 0.49
1 NCS HC18606  66.24 1.09 1.35 0.070 . 0.29 0. 159 0.084 0.78
1 NCS HC11609  64.89 1.34 0.711 0.114 0.059 0.37 0.172 0.087 0.870
1 NCS HC93607  64.60 1.04 1.50 0.101 0.038 0.194 0.097 0.585
1 VS F20/3 63. 5* 33.3 0.67 0.35 0.136 . . 0.039 0.0014  63.5* 0.292
1 ECRM 579-1 62.87 . 1.03 1.86 0.037 . . . 0.064 . 0.344 3.85 0.567 . . .
2 DH 2815 60.15 28.77 1.580 4.82 0.043 0.028 0.209 0.842 0.065 0.140 1.38 0.856 0.185 0.013 0.064 0.105
1 ECRM576-1 43.90 . 1.79 2.53 0.201 . . . . . 0.195 0.306 1.32 . . .
Nunber Co My Mo N Ni S Units
NCS HC25650 0.028 50 g
NCS HC18606 0.008 50 g
NCS HC11609 0.014 70 g
NCS HC93607 0.013 50 g
VS F20/3 0. 0056 0.067 0.0091 100 g
ECRM 579- 1 0. 005 . . . . 0.021 100 g
DH 2815 0.076  0.020 0.019  0.056 50 g
ECRM 576- 1 . . . . 100 g
FERROPHOSPHORUS # = class, where 1 = CRMand 2 = RM anal ysis listed in mass %
# Nunber P Fe A C Ca Cr Cu Mh Nb Ni S Si Ti \ Units
1 NCS HC93622  27.50 0.228 0.226 0.70 0.017 0.156 0.53 50 g
1 90 26.2 . . . . . . 75 g
1 NCS HC11614  25.81 0.032 0.638 0.0038 0.60 2.14 70 g
2 DH 2204 25.69 69.2 0.056 0.043 0.681 0.077 0.214 0.964 0.038 0.047 0.023 1.238 0.836 0.150 50 g
1 NCS HC11615  21.49 . . 0.130 . . . 1.07 . . . 061 0.382 0.62 . 70 g
1 VS F28/2 16. 05 . 1.20 0.021 1.11 100 g
FERROTI TANI UM # = Class, where 1 = CRMand 2 = RM
# Nunber Ti A Sol . Al C Co Cr Cu Fe Mh P S Si \ zr
2 DH 2409 72.74 2.93 . 0.384 0.074 19.27 0.192 0.004 . 0.180 1.167 0.383
1 VS F30/4 70.3 3.83 0.154 0.154 0.065 21.51 0.189 0.0030 0.0054 0.163 2.29 0.231
1 NCS HC15601 70. 02 0.3 0.057 0.039 0.037 26.57 0.106 0.0071 0.0047 1.47 0.011 .
1 NCS HC19604 43.81  10.64 0.041 . . . 1.59 0.051 0.011 3.46 0.158
1 NCS HC19605 38.81 8.61 0.032 0.025 0.81 0.032 0.009 4.20 0. 303
1 ECRM 584-1 37.17 7.19 (6.0) 0.044 . 1.13 0.032 0.030 1.80 . .
1 NCS HC93608 32.22 3.00 . 0. 095 . 0.281 0.255 0.014 0.015 0. 30 . .
1 VS F43 31.9 11.11 0.098 0.354 0.336 1.22 0.038 0.0058  2.50 0.152  0.059
1 NCS HC26613 30.24 8.13 0.019 . (0.005) 1.11 0.020 0.012 1.84 0.19 .
1 NCS HC18604 27.93 5.38 0. 065 0.117 2.67 0.043 0.013 4.68 .
1 NCS HC28638 27.34 7.82 0.033 0. 055 . 0.362 0.015 0.0048 4.51 0.15 .
1 VS F42 27.13  11.41 0.55 2.22 1.32 1.1 0.05 0.023 6.74 . .
1 IRSID 510-1 26.95 (4.9) 0.058 . . . (0.035) . 4.65 . .
1 NM 341 24.91 5.54 4 . . . . . . 2.55 . .
1 BS FeTi-1 20.0 12.5 0.57 (0.03) 0.33 0. 60 7.7 (0.05) (0.009) 2.8 0.69 3.7
1 BS FeTi-2 19.6 12.6 0.455 0.037 0.30 0.43 7.9 (0.05) (0.01) 3.2 0.76 3.8
Nunber B Ca My Mo N Nb Ni Pb Sn w Zn Units
DH 2409 0.070 0.814 . 0.072  0.047 0.246 50 g
VS F30/ 4 . 0. 60 0.38 . 0.053 0.077 100 g
NCS HC15601 0.028 . . 0.29 . 50 g
NCS HC19604 . . 0. 056 100 g
NCS HC19605 0.061 100 g
ECRM 584- 1 . 100 g
NCS HC96308 . . . . 50 g
VS F43 0.0036 0.085 0.013 0.032 100 g
NCS HC26613 . . . . 50 g
NCS HC18604 50 g
NCS HC28638 . . . . 50 g
VS F42 0. 106 . 0.33 0.129 100 g
IRSID 510-1 . . . . . . . . . . 100 g
NM 341 . . . . . . . . . 100 g
BS FeTi-1 0.60 1.14 (0.4) 0.058 0.144 (0.05) 0.17 0.11 (0.03) 100g 17025
BS FeTi-2 1.10 0.98 (0.4) 0.15 (0.15) 0.036  0.156 0.160 (0.03) 100g 17025
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CRM FERROTUNGSTEN
Nunber w Si Al (tot) As C Cu Fe Vh Mo P Pb S Sh Sn Units
ECRM 555- 1 79.9 1.75 0.14 0.025 . (15.2) . . (0.02) (0.018) 0.034 100 g
ECRM 590- 1 79. 55 1.05 (0. 36) 0. 0250 0. 0484 0. 136 0.101 . . . . 0. 045 100 ¢
NCS HC25606a 76. 24 0.34 . 0.041 0. 036 0.079 0.102 . 0. 033 . 0. 052 . 0.041 50 g
VS F48 71.0 0.47 0. 64 0. 037 0.074 0. 096 0. 695 0.047 0.035 0. 0048 0.211 0.014 0.031 100 ¢
FERROVANADI UM # = Class, where 1 = CRMand 2 = RM

# Nunber \Y Fe Si Al C Cr Cu My Mh M N Ni P S
1 NCS HC93629 80. 90 . 0. 86 1.33 0. 032 . . . 0. 046 . . 0. 036 0.014
2 DH 2510 80. 85 14.25 0.894 0.783 0.120 0.201 0.038 0.010 1.154 0.029 0. 009 0. 051 0.016
1 VS F40 80.1 . 1.31 2.12 0. 096 0. 185 0.81 1.49 . . 0. 022 0.014
1 NCS HC11608 79.27 0. 653 1.41 0. 109 . 0. 0089 0. 106 0.010 0.021 0. 035
1 NCS HC28633 54.02 0. 682 0. 0026 0. 285 0.110 0. 054 0. 663 0.011 0. 056 0. 0044
1 NCS HC26608c 53.78 0.81 (0.0025) 0.17 0.71 2.00 0. 043 0. 0040
1 NM 351 52.10 . . . . . .
1 NCS HC19606 51.14 0. 68 0. 084 0. 565 0.32 0.43 0. 087 0.010
1 NCS HC26608b 50.57 0.84 (0.002) 0.22 0.70 1.64 0. 051 0. 0044
1 NCS HC93628 50. 24 0. 730 6. 10 0. 130 . 0.474 0. 042 0.016
1 ECRM577-1 50. 16 1.79 0.414 0. 089 0. 054 0. 158 0. 053 0. 035 0.034
1 NCS HC93628a 50.09 0. 730 6.03 0. 152 . 0. 475 0. 043 0.017
1 NCS HC37616 49.72 0. 50 5.18 0.081 . 0. 58 0.016 0.012
1 NCS HC11607 49. 40 1.67 0. 235 0.022 0.321 0.121 0.010
1 NCS HC18608 48.93 0.76 0. 158 0. 40 . 0. 26 0. 049 0. 043
1 NCS HC28634 47.32 . 1.89 0. 0061 0. 475 0. 289 0. 064 . 0. 365 . . 0. 067 0. 093 0.014
1 BS FeV 45 45.1 33.7 4.90 0.017 0.241 5.82 0. 40 0.014 4.12 0.0079 0.26 4.32 (0.13) 0.334
1 VS FI973 42.6 . 1.47 (0. 005) 0.418 1.21 0. 204 . 3.30 . . . 0. 059 0.0102
1 BS FeV 42 42.2 39.2 3.77 (0. 05) 0. 297 5.18 0.31 0. 059 3.37 0.023 0.19 3.87 0.127 0.31
1 VS F32/3 40.2  (40) (1.2) (<0.05)  (0.4) . 0.2) . 3.14 . 7.51 . (0.05)  (0.008)

Number As Ca (e} Pb Ti Units

NCS HC93629 . . 25 g

DH 2510 . 0.071 50 g Co: 0.008 Nb: 0.013 W 0.025

VS F40 . . . 100 ¢

NCS HC11608 0. 0024 . . 70 g

NCS HC28633 0.0017 0.022 0. 0006 50 g

NCS HC26608c Zn: (0. 004) 50 g

NV 351 . 100 ¢

NCS HC19606 . 50 g

NCS HC26608b Zn: (0.0024) 50 g

NCS HC93628 . 30 g

ECRM 577-1 . 100 ¢

NCS HC93628a . 30 g

NCS HC37616 . 50 g

NCS HC11607 0.021 70 g

NCS HC18608 . 50 g

NCS HC28634 0.024 0.115 0. 0004 50 g

BS FeV 45 (0.013) 0.010 . 021 100 ¢ 17025, 34

VS F19/3 0. 0009 . . 100 ¢

BS FeV 42 (0.01)  (0.052) 0.033 100 g 17025, 34

VS F3273  (<0.001) . . 009
CRM RARE EARTH FERRCSI LI CON * VS F31/2 lists Rare Earth Oxides
Nunber RE Si Fe Ca My Vh Ti Al C Ce Cu La Units
VS F31/3 * 39.0 39.6 16. 26 1.76 0. 320 . . 7.60 0. 032 15. 65 0.51 100 ¢
NCS HC39602 21.20 37.18 22.18 1.98 10. 56 3.43 1.92 . . . . 100 ¢ | ast
NCS HC39601 20.09 40. 31 20.81 3.21 9. 50 2.72 1.50 100 ¢
NCS HC28615 20. 00 41. 02 . 5.60 0. 390 0. 235 100 ¢
NCS HC28609 8. 66 43. 90 31.67) 1.01 10. 20 0.70 0.54 80 g
NCS HC28612 6.42 43. 44 (36.43) 0. 90 8.25 0.63 0. 435 . . 80 g
NCS HC28611 5.10 43. 22 (40.7) 0.84 5.70 0.55 0. 362 . . 80 g
NCS HC28610 3.71 42.05 43. 4) 0.76 5.52 0. 46 0. 275 (1.86) (0.88) 80 g

FERROSI LI COALUM NUM  FERROSI LI COCALCI UM

FERRCSI LI COCHROM UM and FERROCSI LI COTI TANI UM

# = class, where 1 = CRMand 2 = RM DH, NCS: 50 g units VS: 100 g units

# Nunber Si Fe Ca Cr Ti Al C Cu My Mh Mo Ni P S \ zr

2 DH 2902 59.25 24.80 0.220 0.059 11.21 0.613 0.284 0.022 0.234 1.64 0.126 0.043 0.010 0.005 0.154 0.046
2 DH 2901 56.73  26.58 0. 200 0.062 12.03 0.597 0.183 0.021 0.210 1.72 0.149 0.044 0.013 0.005 0.161 0.046
1 VS F25/3 51.5 23.06 21.3 . . 0.67 . . . . . . 0.011  0.0056 . .

2 DH 5403 40.46  20.93 0.028 36.93 0.124 0.579 0.034 0.020 0.41 0.190  0.022 . 0.074  0.005
1 VS F24/2 49.9 . . 29.2 0.9 0.02 . . . 0.03 0. . .

1 NCS HC93635 27.36  26.23 . 38.51 1.90 0.18 0.072  0.015

1 NCS HC93636 26.11 . 36. 22 0.11 1.70 0.021  0.0071
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FERRCSI LI CON # = Class, where 1 = CRMand 2 = RM

# Nunber Si Fe Al C Ca Cr Cu Mh Ni P S Ti

1 BAM 529-1 91.11 6.15 0.86 0.10 0. 46 . 0.01 0.04 . 0.013 . 0.09

1 DH 2314 78.33 19.89 0.410 0.031 0.094 0.082 0.049 0.190 0.044 0.028 . 0.067

1 VS F3/3 77.7 . 1.96 0.049 0. 40 0. 095 . 0.122 . 0.025 0.0023 0.121

1 NCS HC14612 77.49 22.12 0.0074 0.016 0.0067 0.0044 0.011 0.020 0.016 0.0074  0.0030 0.011

1 NCS HC25647 77.42 . 0.011 0.0068 0.0030 0.010 . 0.074 . 0.012 0.003 0.043

2 DH 2315 77.17 19.88 1.316 0.042 0. 357 0.143 0.042 0.159 0.049 0.023 . 0.086

1 CM™Bl 1655 76.74 . 1.80 0.081 0. 30 0.14 . 0.17 . 0.023 0.004

1 NCS HC25627 76.74 . 1.80 0.081 0. 30 0. 140 . 0.172 . 0.023 0.004

1 NCS HC93603 76.53 19.07 1.52 0. 095 1.373 0.043 0.025 0.281 0.012 0.019 0.0023 0.085

1 NCS HC25618 76.42 . 0.78 0. 066 0.19 0.097 . 0.14 . 0.025 0.003

1 NCS HC93617 76.34 19.43 1.75 0.220 1.31 0.027 0.015 0.237 0.0056 0.025 0.0039 0.119

1 DH 2310 75.94 19.42 2.041 0.11 1.019 0.019 0.011 0.139 0.006 0.021 . 0.093

1 NCS HC15602 75.9 23.65 0.011 0.0074 (0.0013) 0.077 0.057 0.149 0.026 0.014 0.0035 0.027

1 39 75.9 21.6 1.45 0. 105 0.24 . 0.013  0.165 . 0.018 . 0.116

1 NCS HC93601 75.46  20.23 1.40 0.148 1.15 0.044 0.019 0.588 0.0093 0.021 0.0026 0.097

1 SRM 195 75.3 23.6 0.046  0.034 0.053 0.047 0.047 0.17 0.032 0.017 0.001 0.037

1 NCS HC93602 74.81 20.96 1.28 0.196 0.986 0.052 0.013 1.09 0.0071  0.024 0. 0052 0. 106

1 VS F4/2 74.1 . 0.076  0.023  (0.03) 0.119 0.073 0.14 0.061 0.024  (0.002) 0.094

1 NCS HC11611 74.03 1.41  0.035 . 0.208 0.063 . 0.25 . 0.020 0.0023

1 NCS HCl1160la 73.75 . 1.14 0.073 0.34 0.085 0.031 0.26 0.023 0.003

1 NCS HC93616 73.61 21.06 2.14 0. 208 2.05 0.022 0.019 0.237 0.0069 0.023 0.0033 0.121

1 NCS HC37602 73.29 21.37 2.74 . 0.616 . . 0.14 . 0.022 .

1 SRM 58a 73.20 25.23 0.95 0.014 0. 30 0.020 0.024 0.16 0.012 0.009  <0.002 0.051

1 NM31.3 72.8 . 1.48 . 0.62 . . 0.16 . 0.03 .

1 NCS HC18601 72.44 2.16 0.19 0.64 0.109 0. 205 0.019 0.010

1 NCS HC19602 69.47 23.81 2.45 0.12 2.47 0.077 . 0. 308 . 0.027 .

1 NCS HC37601 68.91 26.88 2.18 . . 0.142 . 0.177 . 0.024 .

1 YSBC25614-97 67.18 . 1.28 0.071 0. 440 0. 285 . 0. 301 . 0.025 0.0029

1 BS 140/2 51.9 46.1 (0.63) 0.027  (0.033) (0.25) (0.141) 0.53 (0.153) (0.022) (0.006) (0.095)

1 NCS HC25652 51.85 . . 0.35 . . . . . 0.014 0.003 0.052

2 DH 2311 50. 00 9.0 4.36 8.31 7.84 0.024 0.016  0.080 0.007 0.012 0.048 0.070

1 BS 140/4 49.7 47.6 (0.90) (0.040) (0.078) (0.19) (0.089) 1.01 (0.113) (0.016) (0.003) (0.079)

2 DH 2312 48.30 12.38  3.40 4.96 10. 48 0.083 0.020 0.114 0.013 0.011 0. 056 0.062

1 SRM 59a 48.10 50.05 0.35 0.046 0.042 0.080 0.052 0.75 0.033 0.016 0.002

1 BS 140/3 46.9 51.0 (0.59) (0.044) (0.095) (0.18) (0.091) 0.60 (0.090) (0.018) (0.004) (0.073)

1 BS 140/1 45.0 52.9 (0.68) 0.031  (0.040) (0.25) (0.134) 0.46 (0.153) (0.022) (0.004) (0.086)

1 TPT 70 44.7 54.1 0.21 0.087 0.16 0.046 0.066  0.283 0.022 0.018  (0.006) 0.018

1 VS F2/4 44.3 . 0.83 0. 045 0.032 0. 242 . 0.302 . 0.031 0.0024

1 VS F1/3 24.5 . 0.74 0. 499 . 0.361 . 0.510 . 0.042 0.0027 0.072

1 SARM 33 15.60 80.2 0.62 1.01 0.43 0.29 0.75 0.28 0.043 .

# Nunber Si Fe A C Ca Cr Cu Mh Ni P S Ti
Nunber As B Ba Co My Mo N Sn Sr \% Zn Zr Units
BAM 529- 1 0.04 100 g
DH 2314 . 50 g
VS F3/3 . . 100 g
NCS HC14612 0.0022 0.0012 60 g
NCS HC25647 . . 50 g
DH 2315 0.025 0.008 50 g
CMVBl 1655 . . 70 g
NCS HC25627 . 50 g
NCS HC93603 50 g
NCS HC25618 50 g
NCS HC93617 . . 80 g
DH 2310 0.042 0.029 . 50 g
NCS HC15602 . . 0.0036 50 g

39 . . . 50 g

NCS HC93601 50 g
SRM 195 0.0010 <0.01 . 0.011 75 g
NCS HC93602 . . . . . 50 g
VS F4/2 . (0.02) 0.0013 . 100 g
NCS HC11611 . . 60 g
NCS HC11601a 100 g
NCS HC93616 . . 80 g
NCS HC37602 . . . 80 g
SRM 58a 0.0010 <0.01 0.002 75 g
NV 31.3 . . . 00 g
NCS HC18601 . . 50 g
NCS HC19602 50 g
NCS HC37601 80 g
YSBC25614- 97 . 50 g
BS 140/2 . 100 g
NCS HC25652 28.15 chips 50 g
DH 2311 1.153 50 g
BS 140/ 4 . 100 g
DH 2312 . 0.193 50 g
SRM 59a 0.058 . 50 g
BS 140/3 3 100 g
BS 140/1 . 100 g
IPT 70 0.016 60 g
VS F2/ 4 . 100 g
VS F1/3 100 g
SARM 33 100 g
Nunber As B Ba Co My Mo N Sn Sr \% Zn Zr Units

17025

17025

17025
17025
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CRM VELDI NG FLUX
Nunber Al 2O3 C CaF2 Ca0O Fe Fe203 K20 MyO MO Na20 P S Si O2 Ti O2 Units
VS SH15 35.2 . 15.5 18. 4 0.72 0.22 0.91 15. 88 1.28 0. 0066 0.011 15. 07 5.65 100 ¢
VS SH7/ 3 29.8 . 28.5 24 . 0. 56 0.94 11. 4 0.4 1.41 0.011 0.031 23.4 . 100 ¢
VS SH8/ 4 26.5 0. 039 68.6 52.7 0. 147 . . . . 0.013 0.013 1.77 100 ¢
VS SHé/ 2 3.00 . 7.71 12.72 . .3 1.6 38.5 0. 069 0. 0092 39.2 125 ¢
CRM GLASS
BCR:  100x100x10mm ( 300g) BCS: 25g poweder BG RA-EC: 75 x 75 x 6nm NCS: 50g powder SGT: 25g pi eces SRM 45g powder SV: 30nm @ x 4nm
Nunber Si O2 Al 2O3 8203 BaO CaO 0203 Fe203 K20 Li 2O MO Na20 PbO 503 Ti O2 ZnoO Zr O2 LA C her
SRM 92 (75.0) (1.5) 0.70 . (8.3) . . (0. 6) (0.1) (13.1) . (0.2) (0.42) R,O,=Al O
SGT Gb 73.06 1.70 . . 9.97 . 0.034T  <0.1 <0.1  14.65 0.20T  0.02 . . 23 23
SGT Gl10 72.7 1.62 0.02 10.7 0. 020 0. 325 0.35 1.81 12.2 0. 05 0. 097 (0.024) .
SGT G7 72.64 1.50 . 11.03 . 0. 044T 0.43 0.14 13.90 0. 19T 0. 042 . 0.07
BCS 525 72.55 0.167 0.0041 8.91 . 0.0166 0. 087 4.28 13.43 0. 284 Sr G 0. 0038 0. 0045 M1, O,: 0.0012
BARA EC 1.1 71.97 1.08 . 8.63 . 0.103 0.59 3.78 13.41 0.23 0. 029 . . 34
SGT Gl1 70.7 1.83 0.03 10.3 0. 205 0. 342 0. 69 2.14 13.6 0. 06 0. 068 (0.015)
SGT 4 69. 49 3.02 0.19 . 4.24 0. 099 0.57 . <0. 05 15. 45 . <0. 05 0.041 3.28 0.22 F: 4.96
BCR 126A 57. 80 0.128 . 1.04 1.033 0. 0055 10.00 0.495 0.512 3.58 23.98 4 1.02 . Sh_O,: 0.29

3 56. 34 0. 05 0. 36 . <0. 02 0.010T 11.85 . <0. 02 0.23 30. 59 0.02 0.21 As203: 0.32T
NCS DC61104 53.98 14.50 8.87 16.54 0.34 0.59 4.40 0. 096 . 0.19 0. 26 23 F 0.54

GLASS # = class, where 1 = CRMand 2 = RM anal ysis listed in mass %

# Nunber Type Si O2 Al 203 8203 BaO CaO Cdo K20 MO Na20 PbO 503 Sro Ti O2 ZnoO
1 SRM 93a Borosilicate 80.8 2.28 12.56 0.01 0.014 0. 005 3.98 . 0.014
2 JCRM R102 Borosilicate 80.5 2.27 12.7 . 0. 029 . 3.99 . 0.011
1 SRM 1831 Soda- Li ne 73.08 1.21 . 8.20 0.33 3.51 13.32 0.25 0.019
1 SRM 1830 Soda- Li ne 73.07 0.12 8. 56 0.04 3.90 13.75 0. 26 0.011
1 SGI GD Soda- Li ne 73. 06 1.70 . 9.97 <0.1 <0.1 14. 65 0.20 0.02
1 SGI GIOD  Soda-Line 72.7 1.62 0.02 10.7 0.35 1.81 12.2 0. 05 0. 097
1 SGT G/D Soda- Li ne 72.64 1.50 . 11.03 0.43 0.14 13.90 0.19 0. 042
1 SRM 620 Soda- Li ne 72.08 1.80 7.11 0.41 3.69 14.39 0.28 0.018
1 SGTI GL1D  Soda-Line 70.7 1.83 . 0.03 10.3 0. 69 2.14 13.6 0. 06 . 0. 068 .
1 SGI AD Soda- Li ne 69. 49 3.02 0.19 . 4.24 . 0.57 <0. 05 15. 45 <0. 05 . 0.041 3.28
1 SRM 1411 Borosilicate 58. 04 5.68 10. 94 5.00 2.18 . 2.97 0.33 10. 14 . . 0.09 0.02 3.85
1 SRM 1412 Mul ti conponent 42.38 7.52 4.53 4.67 4.53 4.38 4.14 (4.69) 4.69 4.40 4.55 . 4.48

Number ASZO3 a Cr 2O3 F FeO Fe203 Li 2O Zr O2 Units

SRM 93a 0. 060 0.016 0.028 (T.Fe) 0. 042 1 Disc 32 M @ x 6 mMm

JCRM R102 0. 057 . 0. 033 0. 032 11 Rods 5 Mm@ x ~95 nm

SRM 1831 . 0. 025 0.087 (T.Fe) . 3 Plates 37 nmx 37 nmx 3 nm

SRM 1830 0. 032 0.121 (T.Fe) . 3 Plates 38 nmx 38 nmx ~6 nm

SGT &6D . 0.034 (T.Fe) . 1 Disc 40 nm @, |l ast of stock

SGT GLOD 0. 020 0. 325 (0.024) 1 Disc 40 nm @

SGT G/D . . 0.044 (T.Fe) . 1 Disc 40 nm @ LO: 0.07

SRM 620 0. 056 0. 043 3 Plates 35 nmx 35 nmx 3 nm

SGT Gl1D 0. 205 . 0. 342 (0.015) 1 Disc 40 nm @

SGT AD . 4.96 0. 099 . 1 Disc 40 nm @ LO: 0.22

SRM 1411 . 0. 050 . 10 Plates 32 nmx 32 nmmx 3 mm

SRM 1412 (0.031) (4. 50) 8 Plates 32 nmx 32 nmx 3 nm
CRM GLASS DI SC analysis listed in mass % anal ysis listed in ng/kg ~40 Mm@ x ~3 nm
Nunber Si Al B Ba Ca K Li My Na Sr Zn Ag As Cd Cr Fe Ga P Pb S Sh Se
SRM 1412a 27.68 4.63 1.23 0. 102 2.85 3.27 1.86 2.33 2.93 3.42 3.10 80 84 72 59 88.1 <10 <5 176 (20) 138 (40)
CRM TRACE ELEMENTS | N GLASS CRM  FLOAT GLASS FOR DETERM NATI ON

anal ysis listed in ng/kg glass plate 50 nmx 50 nmx 7 nm OF ABRADABI LI TY | NDEX
Nunmber As Ba Cd a Co Cr Pb Sh Se Nunmber Mass Loss Units
BCR 664 5.9 29.1 [5), TA 68. 4 2.77 2.65 53.1 24.3 8.6 ASCRM 002- 1 1.26 g plate, 6 x 50 x 75 nm
ASCRM 002- 2 13.55 g plate, 10 x 100 x 100 nm
CRM GLASS CONTAI NI NG HEXAVALENT CHROM UM
certified analysis listed in ng/kg informational analysis listed in mass % 50 g of < 10 mm gl ass pi eces

Nunber Hexaval ent Cr Total Cr Al 2O3 BaO CaO Cr 2O3 Cuo Fe203 K20 MyO Na20 503 Si O2 ZnO
BAM S004 94 471 2.15 1.2 9.4 0.07 0.04 0. 06 0.16 0.90 14.5 0.17 70.9 0.33
uncertainty 5 25
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CRM | RON | N FLAT SODA LI ME GLASS

Number Fe Fel | Fell as Fe2®3 Felll Units

BAM S052  0.597 0.164 (0.234) (0.433) 100 nm x 50 nmx 3.2 nm

BAM S051  0.0481  0.0158 (0.0226) (0.0323) 100 nmx 50 nmx 5.9 nm

BAM S050  0.0084  0.0027 (0.0038) (0.0057) 100 nm x 50 nmx 3.2 nm

CRM MULTI - ELEMENT GLASS DI SCS

listed in ny/kg each unit contains uncertified 72% Si @2, 12% CaO, 14% Na20O, and 2% Al 2C8 each sanple is 4 wafers ~13 nm @

3 mm 1 mm Ag Au B Ba Cd Ce Co Cu Dy Er Eu Fe Ga d K La

SRM 610 SRM 611  (254) (25) (351) . . (390) (444) . . . 458 g . 461) .
SRM 612  SRM 613 22.0 (5) (32) (41) . (39) (35.5) (37.7) (35) (39) (36) 51 . (39) (64) (36)
SRM 614  SRM-615 0.42 (0.5) (1.30) . (0.55) . (0.73) 1.37 . . (0.99) (13.3) (1.3) . 30 (0.83)

SRM 616  SRM 617 . (0.18) (0.20) . 80) (11) (0.23) 29 (0.034)

3 mm 1 mm M Nd Ni Pb Rb Sb Sc Sm Sr Th Ti Tl u Yb Zn
SRM 610 SRM 611 485 . 458.7 426 425.7 . . 515.5 457.2 (437) (61.8) 461.5 (433)
SRM 612 SRM 613  (39.6) (36) 38.8 38.57 31.4 . (39) 78.4 37.79 (50.1 (15.7) 37.38 42) .
SRM 614  SRM-615 . . (0.95) 2.32 0. 855 (1.06) (0.59) . 45.8 0.748 (3.1) (0.269) 0.823 SRM 615 SOLD QUT
SRM 616  SRM 617 . 1.85 (0.100) (0.078) (0.026) 41.72 0.0252 (2.5) (0.0082) (0.0721) .
CRM URANI UM | N GLASS
anal ysis listed in ng/kg 12 Mm@ x 5 mm

Nunmber U

| RW 540R 15.0 |ast
CRM GLASS SAND T = Total SRM 89: 45 g other SRM 75 g all others: 100 g units
Nunber Sig,  ALO BaO CaO G ,0;  Fe,Op K,0 MO MO Mi30, Na,O P05 PbO ey Tio, o, La
BCS 531 99.74 0.0327 0.00112 0.0040 0.00636 0.0039  0.00132 0.00014 . 0.00082 SrO0.00017  0.0160 .
UNS SPS 99.32 0.248 . 0.029 . 0. 037 0.058 0.0071 . 0.045 . . 0. 035 . 0.167
BCS 516 98.73 0.513 0.0040 0.0243 0.0081 0.0596 0.127 0. 0387 0.0012  0.0195 (0.013) 0.0127 0.175  (0.075) 0.24
BCS 528 95.62  2.447 0.0298 0.237 0.0008 0.1111 0.875 0. 0887 0.101  (0.20) 0. 0006 0.0486 (0.014) 0.271
SRM 1413  82.77  9.90 0.12 0.74 . 0.24 3.94 0.06 1.75 . . 0.11 . .
SRM 89 *  65.35 0.18 1.40 0.21 . 0. 049 8. 40 0.03 0.088 5.70 0.23 17.50 0.03 0.01 0. 005 0.32
SRM 81a 0. 66 . . 0.0046  0.082 . . . . . . . 0.12 0.034 .
SRM 165a 0. 059 . 0.012 0.011 0. 006

* SRM 89 al so contains As,05: 0.03, As,O5: 0.36, d: 0.05
RM GRAVEL
typical analysis listed in mass % 100 g units

Nunber Sio, AL0 CO, CaO Co30, O ,0;  Fe,0p K,0 MO M0, Na,O P05 S Tio, -H,00900C
DH 3610 98.80 0.234 . 0.008 4 0.030 0.419 0.014 . 0.009  <0.003 . . 0.153
DH 3609 96.44 1.46 0.010 0.047 0.005 0.029 0.703 0.334 0.104 0.020 0.045 0.019 0.086 0.48
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HARDGROVE GRI NDABI LI TY | NDEX

d ass Set Nunber HG HG HG HG Units
CRM NCS AGB2001d- 4d sanpl e 1d: 35 sanpl e 2d: 56 sanpl e 3d: 74 sanpl e 4d: 107 250 g of each 1d - 4d
CRM NCS AGB2001g- 49 sanpl e 1g: 35 sanpl e 2g: 54 sanpl e 3g: 72 sanpl e 4g: 119 250 g of each 1d - 4d
RM ACI RS H7 sanple A: 30.0 sanple B : 45.9 sanple C: 63.5 sanple D: 85.5 1 kg of each A- D
RM ACI RS H5 sanple A : 28 sanple B : 46 sanple C: 63 sanple D: 85 1 kg of each A- D Ilast
RM HARDGROVE GRI NDABI LI TY | NDEX individually available in 1 kg units
Number HG Number HG Number HG Number HG Number HG
COCO HE 007 66 COCO HE 021 57 COCO HE 006 54 COCO HE 018 51 COCO HE 022 47
COCO HE 005 64 COCO HE 019 57 COCO HE 026 54 COCO HE 020 51 COCO HE 023 46
COCO HE 013 64 COCO HE 004 56 COCO HE 014 53 COCO HE 016 50 COCO HE 010 31
COCO HE 008 60 COCO HE 003 55 COCO HE 024 52 COCO HE 015 48
COCO HE 009 59 COCO HE 011 55 COCO HE 012 51 COCO HE 027 48
CRM HARDNESS TEST BLOCKS
for NCS items, please indicate desired hardness when ordering
Nunber Scal e Avai | abl e Range Units (mm)
NCS HBW Brinell Hardness W (8-650) 100 x 80 x 16
NCS HL Leeb Hardness (200-900) 90 @ x 55
NCS HLG Leeb Type G Hardness (300- 750) 120 @ x 70
NCS HRA Rockwel | Hardness A (20-88) 60 x 40 x 10
NCS HRB Rockwel | Hardness B (20- 100) 60 x 40 x 10
BS TRM 3 Rockwel | Hardness B 86. 3 300 x 300 x ~2 17025
NCS HRC Rockwel | Hardness C (20-70) 60 x 40 x 10
NCS HR15N Rockwel | Superficial Hardness 15N (70-94) 60 x 40 x 10
NCS HR30N Rockwel | Superficial Hardness 30N (42-86) 60 x 40 x 10
NCS HR45N Rockwel | Superficial Hardness 45N (20-77) 60 x 40 x 10
BS TRM 4 Rockwel | Superficial Hardness 15T 71.9 300 x 300 x ~2 17025
NCS HR15T Rockwel | Superficial Hardness 15T (67-93) 60 x 40 x 10
NCS HR30T Rockwel | Superficial Hardness 30T (29-82) 60 x 40 x 10
NCS HR45T Rockwel | Superficial Hardness 45T (1-72) 60 x 40 x 10
NCS HSD Shor e Hardness (5-105) 65 x 52 x 15
NCS HV Vi ckers Hardness (5-1000) 60 x 40 x 10
NCS HVM Vi ckers M crohardness (5-1000) 25 x 25 x 6
CRM I NCI NERATED WASTE
anal ysis listed in ng/kg 30 g powder
Nunber As Ba Be Cd Co Cr Cu Hg Mo Ni Pb Sh Se Sn Sr \% Zn
BL 12-1-12 45 3600 (8) (60) 23 731 375 7.8 (10) 198 (1389) (67) 4 (815) (233) (69) 10450
informational analysis listed in mass %

Nunber Al 2O3 002 CaO FeZO3 K20 MO MO Na20 F’205 503 Si O2 Ti O2

BL 12-1-12 (11.92) (11.05) (13.68) (4.44) (3.23) (3.41) (0.46) (2.56) (1.77) (2.22) (41.78) (1.14)
CRM I MPACT

approxi mate anal ysi s

Nunber Ener gy Uncertainty Tenperature Units Type
SRM 2098 176 - 244 J 8.8 - 12.21J 21 'C +/- 1 5 pcs of 10 nmx 10 nm x 55 nm CHARPY v-notch
ERM FA415 155.1 J 4.6 J 20 ‘C +/- 2 5 pcs of 10 nmx 10 nm x 55 nm CHARPY v-not ch
ERM FA016 122.0 J 3.6 J 20 ‘C +/- 2 5 pcs of 10 nmx 10 nm x 55 nm CHARPY v-notch
SRM 2097 101.9 J 0.572 -40 ‘C +- 1’ 5 pcs of 10 nmx 10 nm x 55 nm CHARPY v-not ch
SRM 2096 88 - 136 J 4.4 - 6.8 -40 ‘C +- 1’ 5 pcs of 10 nmx 10 nm x 55 nm CHARPY v-notch
ERM FA015 79.8 3 2.4 20 ‘C +/- 2 5 pcs of 10 nmx 10 nm x 55 nm CHARPY v-not ch
ERM FA013 28.11J 0.8 20 ‘C +/- 2 5 pcs of 10 nmx 10 nm x 55 nm CHARPY v-notch
SRM 2093 15.4 J 0.125 -40 ‘C +- 1’ 5 pcs of 10 nmx 10 nm x 55 nm CHARPY v-not ch
SRM 2092 13 - 20J 1.4 -40 ‘C +- 1’ 5 pcs of 10 nmx 10 nm x 55 nm CHARPY v-notch
SRM 2115 13 - 25 1.4 21 'C +/- 1 5 pcs of 10 nmx 10 nmx 75 nm 1 ZOD beam | ast of stock

last of stock
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CRM LAYER THI CKNESS
BCR 2 sets of 4 Tantalumfoils, 5 nmx 10 nm NM J: 13-15 nm squares
Nunber Mat eri al Thi ckness (+-) Layer 1 2 3 4 5 6 7 8
NM J 5202a Si, Si nulti |ayer n/a nm 0.7 nm (20.5) 20.0 20.5 19.9 20. 4 surface oxide: (1.32)
NM J 5203a GaAs, As multi |ayer n/a nm 0.10 nm (9.24) 9. 65 9.51 9.64 9.51 9.62 . .
NM J 5204b GaAs, Al As single |ayer 3.26 nm 0.41 nm . . . . .
BCR 261T TapOs single |ayer 1.72 nm 0.07 nm 30 nm naterial
BCR 261T TapOs single |ayer 5.40 nm 0.12 nm 100 nm nateri al
CRM NANOSCALE LAYER THI CKNESS
Number Certified Val ues Informational Data Units
BAM L200 35 certified lengths from3.5 - 4642 nm 5 informational lengths 1 - 5 nm block ~10 x 4 x 5 mm
CRM LEAD PAI NT FI LMS
sold in SET/6 only, thin paint filmon polyester sheets | ast of stock ~7cmwi de and ~10 cm | ong
Nunber film Pbinnm/kg film Pbinng/kg film Pbinnm/kg film Pbinng/kg film Pbinnm/kg film Pbinng/kg film Pb in ng/kg
SRM 2579a 2571 3.58 2572 1.527 2572 1.527 2573 1. 040 2574 0.714 2575 0. 307 2570 <0. 001
RM ELECTRCLYTI C MANGANESE
typical analysis 50 g units
Nunber A C Co o Cu Fe M Ni P S Si Zn - HZO@OO' C

DH 7701  (0.0015) 0.120 0.0012 0.411 0.0070 2.07 95.85 0.0068 0.056 0.0160 1.09 0.0011 0.019

CRM MANGANESE METAL POWDER
anal ysis listed in mass %
Number Mh C Fe N P S Se Si Units
NCS HC25655  97.43  0.080 1.81 . 0.018 0.016 . 0.28 50 g
NCS HC15604  95.52  0.154  3.37 . 0.032  0.019 0.92 100 g last

NCS HC26615 91.56 0.007 0.039 7.84 0.031 0.049 0.009 50 g

MELTI NG PO NT

Class Nunber Form Mel ting point ‘C

nch nickel wire 1455
nch gold wire 1063

CRM 501- 951

6 i
RM 502- 496 6 i
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CRM OXl DE
anal ysis listed in ng/ kg except % which is mass % 100 g units

Nunber Not es Ag Al As B Ba Be C Ca Cd Ce [e] Co Cr
BAM RS 1 Si O2 > 99. 99% 8.7 <0.1 0.42 <0. 05 0. 062
BAM RS 2 Al L0, = 99.76% (<0.5)  (<5) (<0.2) 3.1 (<0.5) (<0.1) (<10) <1 <1.5
BAM RS 5 Ni O <1l (<15) <0.2 <1 14 2.2 <0.2 <2 16.1
BAM RS 6A MjO 100 — 350 pm . 46 . (<10) (<50) 994 . (<5) 9.2
BAM RS 6B MJO 50 — 100 pm 49 (<20) (<210) 956 (<5) 8.1

conti nued

Nunber Cu Fe Ga Ge Hg In K La Li My Vh M Na Ni Pb

BAM RS 1 <0.1 0.62 . <1 . 0.48 . 0.25 <0.5 <0.2 . <2 <0.2 <0. 15

BAM RS 2 <2.5 3.3 (<2) . (<0.5) (<5) (<0.3) <1 <3 <1.5 (<1) <15 <10 .

BAM RS 5 1.53 41 <0.5 <1 <2 . (<2) <1 <1 <5 <2 78.57% <2

BAM RS 6A (<6) 72 . . 60.19% 5.4  (<10) 3.9 (<5)

BAM RS 6B (<6) 71 60.17% 5.2  (<10) 3.3 (<5)

conti nued

Nunmber S Sh Se Si Sn Sr Te Ti Tl \ w Zn Zr

BAM RS 1 . . . . . . 1.3 . . . <1.3 <0.1

BAM RS 2 . . . <20 (<1) . . <2 . (<1) . <2 3.2

BAM RS 5 (4) (<0.1) <l (<b) (<1) (<1) (<0.2) (<2) (<0.5) <1 (<1) 3.4 (<1)

BAM RS 6A . . . . . 2.0 . 1.3 . 8.4 . (<6) <20)

BAM RS 6B . 2.1 1.2 7.8 (<6)  (<105)
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CRM | RON OXI DE

anal ysis listed in mass % 75 g units
Nunber Fe203 FeO Al C Ca Cr Cu K My h Ni S Si Qther Inpurities
VS P26/2 99.49 (<0.1) 0.026  (0.005) (0.005) 0.0194 0.0090 (0.001) (<0. 005) 0.292 0.024 (0.04) 0.0110 (0.1)
CRM | RON OXI DE

anal ysis listed in mass % anal ysis listed in ng/kg 100 g units

Nunber T.Fe a Mh A Ca Co Cr Cu K M M Na Ni P Si Sn T zZn
ECRM 686-1  69.44 0.095 0.231 407 97 19 182 38 24 27 7 58 127 78 83 25 14 4
CRM NI CKEL OXI DE

certified analysis listed in mass % except * which is ng/kg 25 g units
Nunber A Co Cr Cu Fe My Mh Si Ti Bi * Pb* Se*

SRM 673  0.001 0.016 0.0003 0.002 0.029 0.003 0.0037 0.006 0.003 0.06 3.5 0.2

Certified val ues show concentrations in nickel oxide. To convert values

conti nued informational analysis in ng/kg {33 tlhggpercent concentration in total netal present, nultiply the val ues
Nunber Ag As Cd Ga Sh Sn Te Tl Zn
SRM 673  <0.1 0.4 0.05 <0.1 <0.5 <0.5 0.4 <0.1 1.7 last of stock
CRM SI LI CON OXI DE
anal ysis listed in mass % except
Nunber Si O2 Al 2O3 Ca0O Fe MyO MO Ti O2 Units

IRSID 608-1 60.39 9.94 8.70 4.00 1.34 0.057 0.714 100 g
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CRM TI TANI UM DI BORI DE
anal ysis listed in mass % powder 50 g
Nunber Ti B B,0, Al C Ca Cr Fe My Vh Mo Ni (¢] \% Zr I nsRes
BAM S012 68.3 30.7 0.35 0.0012 (0.169) 0.0044 0. 0097 0. 064 0. 00016 0. 00038 0.00117 0.0023 (0.48) 0.00102 0.0121 (0.22)
CRM TI TANI UM DI OXI DE SET
anal ysis listed in mass % ONLY available in SET/8 x 20 g units
Nunmber Cr Cu Fe Mh Mo Ni Si Sn \
GSO 2158-81 0.0010 . . 0. 00054 0.00020
GSO 2159- 81 0. 00035 . 0. 00055 . 0.00046 0.0010 . .
GSO 2160- 81 0.0013 0.0110 0.0010 0. 090 . 0.0120 0. 0015 0.0018 0.0014
GSO 2161-81 0.0013 0. 0024 0.0023 0.0010 0.0130 0. 0088 . 0. 0028 .
GSO 2162-81 0.0023 0.0043 0.0180 0. 0025 0. 0048 0. 0029 0.0130 0. 0047 0. 1800
GSO 2163-81 0. 038 0. 032 . 0.0180 . 0. 0280 0. 0030 . 0. 0016
GSO 2164-81 . . 0. 0095 . 0.0110 . 0.0180 . .
GSO 2165-81 0.0023 0. 0082 0. 0040 0.0017 0.0014 . 0. 035 0. 0040
CRM TI TANI UM DI OXI DE
Nunber Ti O2 Uncertainty Units
SRM 154c 99. 591 +/ - 0.062 90 g | ast
CRM VANADI UM PENTOXI DE anal ysis listed in mass % NCS: 25-50 g units SARM VS: 100 g units
Nunber VZOS V204 \Y Al 203 C CaO Fe Fe203 K KZO Na NaZO P S Si Si O2 Ti O2 Q hers
NCS HC26612a 98. 99 . 0.078 0.12 0. 58 0.022 (0.001) 0.080 As: (0.0008)
NCS HC19611 98. 80 Cr:0.018 0.061 0.14 1.03 0.010 0.011 0.102 As: (<0.001)
NCS HC19610 96. 68 . . . Cr:0.099 . 0.18 0. 96 0. 007 0.014 0. 40 . . As: (<0.001)
SARM 38 95. 52 3.07 55. 84 0.14 . . . 0. 600 3 0.22 . (0.0045) . 0.11 . MyO 0. 0037
VS R30 94.3 . . . 0. 007 0.88 51 0. 053 0. 032 . 0. 0064 0.0072 0.43 0.21 MO 2.58
CRM ZI NC OXI DE
Nunber Zn CaO Cd [e] F Fe MO Pb S Si 0, Units
I MWN TCO 53.4 6. 96 0. 0049 0.033 0. 055 5.64 3.50 3.77 0.52 5.47 220 g
CRM PAPER
AVAI LABLE | N SET/ 20 ONLY includes software for data processing 5 pages per sanple, 8.5 x 11" each | ast of stock
dry TAPPI analysis listed in mass % Tot al 400’ C 900" C  Base Wi ght
. X . . 2
Nunber Ca&)3 Kaol i n Ti O2 Tal c Muscovite Al 203 P205 Filler Ash Ash g/ m
A 9. 88 0.28 0. 00 1.41 0. 00 . . 11.57 11.88 7.32 75
B 18. 20 0.28 0. 00 0. 00 0. 00 . . 18. 48 18.53 10. 65 75
C 12.53 0. 56 0. 00 0. 60 0. 00 . . 13.69 13.58 8.11 75
D 18.29 0. 00 0. 00 0. 00 0. 00 . . 18.29 18.76 10.51 75
E 9. 45 0. 00 0. 00 0. 00 0. 00 . . 9. 45 10. 14 5.78 75
F 11.22 0. 00 0.39 0. 60 0. 00 . . 12.21 12.34 7.49 75
G 12. 26 0.18 0. 00 0.41 0. 00 . . 12.85 13.08 7.56 75
H 11.19 1.34 0. 00 0.38 0. 00 . . 12.91 11.98 8.01 75
| 18.94 0. 00 0. 00 0.28 0. 00 . . 19. 22 19.71 11.11 80
J 14.79 0.51 0. 09 1.48 0. 00 . . 16. 87 17.11 10. 65 75
K 14.12 2.10 0.28 1.88 0. 00 . . 18.38 18.30 12.17 75
L 0. 00 7.54 1.75 0. 00 0. 00 . . 9.29 8.81 8.38 75
M 0.16 10.91 0.18 0. 00 0. 00 . . 11.25 11.16 10. 12 75
N 1.74 0. 00 1.51 10.74 0. 00 . . 13.99 14.70 13.28 75
(@] 1.86 12.69 0. 00 0. 47 7.57 . . 22.59 22.99 20. 34 80
P 25.61 0.35 0. 00 0. 00 0. 00 . . 25. 96 26.93 15.61 105
Q 0. 00 0.30 38. 60 0. 00 0. 00 2.70 1.87 43. 47 43.39 43.13 85
R 0.13 19.02 0. 25 0. 00 0. 65 . . 20. 05 20.21 17.56 45
S 0.14 32.04 0.42 0. 00 1.08 33.68 33.57 29.43 60
BLANK 0. 00 0. 00 0. 00 0. 00 0. 00 0.02 0.02 0.01 75
CRM PARTI CLE SI ZE and MASS VOLUME in ALUM NA
Nunber Per neanetry BET Absorption Obligatory Porosity Si ze Range Medi an Si ze
TL  AA 2,300 cmi/g 5,000 cnmd/g 0.57 1- 64 @ um 12.7 @ um
TL  AB 10, 300 cn?/g 31,000 cmé/g 0.67 1-31.50 @ pm 2.1 @ um
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CRM PARTI CLE SI ZE analysis listed in pm
Number Wi ght Percentile Certified Value Uncertainty Units
SRM 1018b 1.2 - 98.1 220 - 750 0.4 - 2.0 87 g of 0.2 g glass beads
CRM PARTI CLE SI ZE
Nunber Average Di aneter, pm Uncertainty, pm Mat eri al Units
SRM 1691 0. 269 + 0.007 Pol ystyrene Spheres 5 L
CRM PARTI CLE SI ZE
Nunber Quartz Form Certified Property Si ze Range in M crons Unit Size
BCR 066 Powder St okes' di aneter 0.35 - 3.50 10 g
BCR 070 Powder St okes' di anmeter 1.2 - 20 10 g
BCR 067 Powder St okes' di anmeter 2.4 - 32 10 g
BCR 069 Powder St okes' di aneter 14 - 90 10 g
BCR 130 Powder Vol une di anet er 50 - 220 50 g
BCR 068 Sand Vol une di anet er 160 - 630 100 ¢
BCR 131 Powder Vol une di anet er 480 - 1800 200 g
BCR 132 Gravel Vol une di anet er 1400 - 5000 700 g
CRM PARTI CLE SI ZE
Nunber Percentage of Particles Under 20 M crons St andard Devi ati on Uncertainty @95% CL Units
ASCRM 026 1.0 + 0.1 + 0.2 210 g
CRM PARTI CLE DENSI TY, SURFACE AREA, AND SI ZE DI STRI BUTI ON
Particle Density Bl ai ne Area Particle Size by Laser Air Jet Seiving
Nunber Pi cnoneter Met hod Wth EN 196-6 Diffraction | SO 13320-1 Al pine Test NF X11-640 Units
TL 1BGa 3.11 g/cnd 3396 cnd/ g 11. 4% @ 2. Oum - 99. 9% @ 160um 71.4% @31.5um - 100% @ 160um 20x5¢g
CRM pH STANDARDS
Nunber PH Accreditation Units
TL pHO 9. 180 | SO GUI DE 34 10 x 25 nL or as a SET/15 bottles =5 x pH4, 5 x pH7, 5 x pH9
TL pH7 6. 865 | SO GUI DE 34 10 x 25 nL or as a SET/15 bottles =5 x pH4, 5 x pH7, 5 x pH9
TL pH4 4.005 1 SO QUI DE 34 10 x 25 nL or as a SET/15 bottles = 5 x pH4, 5 x pH7, 5 x pH9
RM PLASTER analysis listed in nass % 100 g units
Nunmber A 203 Ca0  Fe,0p  K,0 MO Na, 0 P,05 SO Si 0, SrO  Ti o, La
BCS 202A 0.33 37.4 0.10 0.10 0.39 <0.03 <0.01 53 1.38 0.33 0.03 7.0
RM PLASTl C anal ysis listed in nass % 50 g pellets
Number A Ca a Cr F Fe My Na P S Si Ti Zn
JSM P702- 1 0.0012 0.0013 (0.0017) 0.0012 . 0.0015 0.0015 0.0012 0.0011 (0.0014) (0.0008) 0.0009 0.0010
JSM P703-1 0. 022 0.023 0.018) 0.020 (0.018) 0.021 0. 029 0. 024 0.017 0.021) 0.018 0.017 0. 020
CRM POROUS NATERI AL
Nunber Description Units Specific Pore Vol une Medi an Pore Di aneter Density
BAM P 128 Al uni na Ceramic 6 Cylinders 7 g total 220 mB/ g 27.6 pm (3.6405) g/cnB
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CRM POROUS MATERI ALS and SURFACE AREA
Ager (MP/ Q) vy, (cnB/g) (nm (nm (nm (nm)

BEIF%peci fic Spegi fic Pore l-{yDglrauI ic Nbs?zFr equent Nbs??’Fr equent Medi an Pore
Nunber Description Units Surface Area Vol une Pore Di aneter Pore Di aneter Pore Di aneter W dth
BAM P 109 Activated Carbon 109 1396 . . . .
BAM P 105 d ass Material 10g 198.5 0. 2327 4.69 4.38 5.80
BAM P 106 Titani um Di oxi de 15¢g 96. 6 0. 2341 9. 69 8.2 11.5 .
BAM FD107 Faujasite Zeolite 109 . 0.217 cmd/g-1 . . . 0.86

(nm (nm (cn?/ g) (m?/ g) (m?/ g) (m?/ g) (m?/ g)

Mean Most Specific Por e Por e Por e Por e

Por e Frequent Surf ace Vol une Vol une Vol une Vol une
Nunber Description Units Radi us Pore Radi us Area 100 Ma 195 Moa 200 Mpa 395 Ma
BAM PM 101 Si O 10g . . 0.177
BAM PM 102 Al pha- Al 203 10g . . 5.41
BAM FD 120 Al pha- Al 203 10g 228.0 232.2 . 545.0 546.7 546.8 548.1
BAM FD 121 Porous gl ass 129 15.1 15.3 . 621.8 621.9 621.9 624.6
BAM FD 122 Porous gl ass 15¢g 139.0 140. 2 . 919.7 922.5 922.6 924. 4

RoHS/ WVEEE SAMPLES

# = class, where 1 = CRMand 2 = RM anal ysis listed in mass %
# Type Units Nunber As Br Cd Cr Hg Pb Se Sol d As
1 ABS resin pellets 25 g NMJ 8112a . 0. 000938 0. 009447 0.009410 0. 009498 . i ndi vidual l'y
1 ABS resin granul es 100g BAM HO10 gran 0.0240  0.0093 0.0470  (0.0415) 0. 0479 . i ndi vidual l'y
1 ABS resin 40 Mm@ x 1 mm BAM HO10 1mm 0. 0240 0. 0093 0.0470 (0. 0415) 0.0479 . i ndi vidual l'y
1 ABS resin 40 m @ x 2 mm BAM HO10 2mm 0. 0240 0. 0093 0. 0470 (0.0415) 0.0479 . i ndi vidual l'y
1 ABS resin 40 nm @ x 6 mm BAM HO10 6mm 0. 0240 0. 0093 0. 0470 (0. 0415) 0.0479 . i ndi vi dual l'y
1 ABS resin 40 rm @ x 1-6 nm BAM HO10 set 0.0240  0.0093 0.0470  (0.0415) 0. 0479 . set of above 3 discs
1 ABS resin 30 Mm@ x 2 mm NM J 8105a 0. 001070 0.002751 0.010828 . i ndi vidual ly
1 plastic 40 m @ x 4 mm JSAC 0631 0. 00225 0. 00258 0. 00197 0. 00245 . set only
1 plastic 40 Mm@ x 4 mm JSAC 0632 0. 00461 0. 00933 0. 00594 0. 00929 .
1 polyester chips 50 g JSAC 0602- 3 0. 00506 0.01125 0.00121 0.01121 . i ndi vidual l'y
1 polyester chips 50 g JSAC 0601- 3 0. 00050 0.0113 0. 000130 0. 00121 . i ndi vidual l'y
1 low density polyethylene pel lets 100 g ERM EC681m 0.00170 0.143 0. 0146 0.00451  0.00099 0.00697 aso G S S Zn, individualy
1 low density polyethylene pel lets 100 g ERM EC680m 0.00047 0.0181  0.00208 0.00096 0.000256 0.00113 aso G S S Zn, individually
1 low density polyethylene pellets 100 g ERM EC680k 0.00041 0.0096 0.00196 0.00202  0.000464 0.00136 aso @ and S individually
2 lowdensity polyethylene 48 nm@ x 5 nm SCAS PE-5E6 1 0 0 0 0 0 set only
2 lowdensity polyethylene 48 nm@ x 5 nm SCAS PE-5E6 2 0.1300 0.0029 0. 0053 0. 0053 0. 0058
2 lowdensity polyethylene 48 nm@ x 5 nm SCAS PE-5E6 3 0.0670 0. 0059 0. 0110 0.0110 0.0120
2 lowdensity polyethylene 48 nm@ x 5 nm SCAS PE-5E6 4 0.0310  0.0089 0. 0320 0. 1200 0. 0360
2 lowdensity polyethylene 48 nm@ x 5 nm SCAS PE-5E6 5 0.0110 0.0120 0. 0660 0. 0620 0.0730
2 lowdensity polyethylene 48 nm@ x 5 nm SCAS PE-5E6 6 0.0053  0.0350 0. 1300 0. 0290 0. 1400
1 polypropylene resin 30 M @ x 2 nm NM J 8136a 0. 00937 0.08906  0.0952 0. 09435 . i ndi vidual l'y
1 PVCresin pellets 25 g NMJ 8123a 0. 009562 0. 09490 0. 09370 0. 09655 . i ndi vidual l'y
1 polyvinyl chloride 40 M @ x 4 nm JSAC 0611 0. 00000 0. 00000 0. 00000 . set only
1 polyvinyl chloride 40 M @ x 4 nm JSAC 0612 0. 00086 0.00243 0. 00242
1 polyvinyl chloride 40 Tm @ x 4 nm JSAC 0613 0.00219 0.00488 0. 00485
1 polyvinyl chloride 40 T @ x 4 nm JSAC 0614 0. 00430 0. 00966 0. 00959
1 polyvinyl chloride 40 M @ x 4 nm JSAC 0615 0. 00866 0. 01941 0.01929
1 polyvinyl chloride 40 T @ x 4 nm JSAC 0621 . . . . (<0.0001) . . set only
1 polyvinyl chloride 40 T @ x 4 nm JSAC 0622 . . 0. 00100 .
1 polyvinyl chloride 40 T @ x 4 nm JSAC 0623 0. 00490
1 polyvinyl chloride 40 T @ x 4 nm JSAC 0624 0.01211
1 polyvinyl chloride 40 M @ x 4 nm JSAC 0625 0.0244
1 soil powder 50 g JSAC 0403 0.0199 0.0183 0. 0257 0.00111 0.0224 . i ndi vidual l'y
1 soil powder 25 g JSAC 0466 0.01093 0.01199 0. 1483 0.01135 0.1214 0.1175 set only
1 soil powder 25 g JSAC 0465 0. 0550 0. 06074 0.0738 0. 00578 0.6124 0. 0587
1 soil powder 25 g JSAC 0464 0.02711 0. 03010 0. 0499 0. 00286 0. 03027 0. 02919
1 soil powder 25 g JSAC 0463 0.01376 0.01468 0. 0244 0.001476 0.01516 0.01415
1 soil powder 25 g JSAC 0462 0. 00715 0.00742 0. 01496 0. 000727 0. 00737 0. 00716
1 soil powder 25 g JSAC 0461 0. 002153 (0. 000030) 0. 00972 0. 0000075 0.00244 (0.000044)
1 zinc 50 nm @ x 20 nm 41X ZSC6A 0. 215 <0. 0002 0. 029 0. 0077 . i ndi vidual l'y
1 zinc 50 nm @ x 20 nm 41X ZSC3A 0.119 0.0148 0. 0021 0.0273
1 zinc 50 nm @ x 20 nm 41X ZSC1A 0.0288 0. 0039 0. 026 0. 06
1 zinc 50 nm @ x 20 nm 41X ZSCAB 0.0131 0. 0299 0. 050 0. 156
1 zinc 50 nm @ x 20 nm 41X ZSC2A 0. 0016 0. 0036 0. 0053 0.111

# Type Units Nunber As Br Cd Cr Hg Pb Se Sol d As




BRAMMER STANDARD ONLINE CATALOG - INDUSTRIAL MATERIALS

29

REFRACTORI ES

# = class, where 1 = CRMand 2 = RM T = Total IPT: 80 g VS K6: 75 g VS K10: 125 g all others: 100 g
# Nunber Sio, AL0 C o, CaO Fe,05 K,0 MO MO M50,  Na,O P05 S SOy Ti O, o, La
1 |IPT 63 96. 28 0.48 . . 2.21 0.52 0.043 0.18 0.008 0.013 0.013 . 0.030 (0.002) 0.17
2 DH 2612 40.80 36.45 0.437 0.54 1.80 3.10 0.759 13.13 0.125 . 0.242 0.279 0.034 1.25 0.163 0.75
2 DH 2613 25.83 42.78 1.779 0.53 2.31 2.57 0.404 21.03 . 0.122 0.118 0.122 0.066 . 1.199 . .
2 DH 2609 23.41 63.82 0.739 T 0.170 2.25 1.75 0.526  4.17 0.282 . 0.220  0.339 . 0.121 1.27 0.097
1 FLX CRML12  12.16  79.81 0.147 0.326 0.090 0.755 0.024 0.267 0.074 (0.04) 0.273 5.95 (5.42)
1 VS Ké/4 2.12 0.54 . 2.95 2.26 . 92.4 . . . . . . .
1 VS K10/3 (0.2) 97 (0.05) (0.03) 1.82 (0.03) . (0.5) 0.35

conti nued

Nunber Cog0,  Quo a,0, HO, Liy0 Ni O V,05 Wo;  Units

| PT 63 . . (0. 0005) . 80 g

DH 2612 . 0. 385 . 032  0.027 100 g

DH 2613 0.004  0.140 0.020 100 g

DH 2609 . . . 100 g

FLX CRML12  <0.01 0.017  0.099 <0.01 0.041 80 g

VS K6/ 4 . . . . . 100 g

VS K10/ 3 125 g
CRM ALUM NA- MAGNESI A REFRACTORY SET

SOLD I'N SET/ 10 ONLY certified val ues 20 g units i nformational val ues
Nunber A 2O3 MO CaO Fe203 K20 Na20 P205 Si O2 Ti O2 Cr 2O3 MO Zr O2 La
JRRM 801 93. 49 3.26 0.14 2,00 0.01 0.19 0.00 0.35 0.21 0.00 0.00 0.00 0.14
JRRM 802 84.25 6.13 2.00 1.03 0.46 0.15 0.95 3.32 1.48 0.00 0.00 0.00 0.06
JRRM 803 74.23 16.20 0.57 4.90 0.00 0.86 0.01 0.58 2.51 0.00 0.00 0.00 0.36
JRRM 804 64.66 20.84 4.76 4.02 0.04 0.08 0.11 5.17 0.13 0.01 0.02 0.00 0.01
JRRM 805 58.03 36.04 0.28 0.73 0.01 0.54 0.68 2.49 1.05 0.00 0.00 0.00 0.17
JRRM 806 48.85 49.43 0.97 0.16 0.00 0.04 0.04 0.51 0.00 0.00 0.02 0.00 0.21
JRRM 807 39.96 55.07 2.75 0.32 0.15 0.32 0.53 0.58 0.19 0.00 0.00 0.00 0.57
JRRM 808 28.68 67.01 0.99 0.56 0.69 0.40 0.22 0.79 0.71 0.00 0.01 0.00 0.84
JRRM 809 19.86 70.11 4.47 0.11 0.98 0.04 1.06 0.36 2.88 0.00 0.00 0.00 0.48
JRRM 810 10.08 78.96 0.18 3.11 0.16 0.75 0.51 4.21 1.91 0.00 0.01 0.00 0.22
CRM ALUM NA- ZI RCONI A- SI LI CA REFRACTORY SET
SOLD I'N SET/ 10 ONLY certified val ues 20 g units i nformational val ues

Nunber A 2O3 zr O2 Si O2 CaO O 2O3 Fe203 Hf O, K20 MO Na20 Ti O2 MO P205 La
JRRM 710 82.29 2.96 5.62 0.22 1.02 1.15 1.51 0.63 0.04 1.41 3.00 0.00 0.04 0.09
JRRM 708 79.52 12.84 0.54 1.17 0.29 0.80 1.03 0.74 1.64 0.08 1.02 0.00 0.00 0.13
JRRM 705 64.14  27.96 1.99 0.19 2.01 0.14 0.48 0.01 0.46 0.30 2.02 0.00 0.01 0.16
JRRM 707 55.78 18.16 21.17 1.08 0.18 1.81 0.36 0.15 0.84 0.19 0.28 0.00 0.05 0.01
JRRM 709 50. 35 8.32 34.38 0.52 2.91 0.47 0.18 0.21 1.20 1.03 0.09 0.00 0.00 0.20
JRRM 703 46.34 37.35 14.64 0.03 0.00 0.05 0.72 0.00 0.01 0.53 0.07 0.00 0.03 0.09
JRRM 702 38.14 42.54 9.99 1.55 0.11 0.37 2.08 0.57 1.97 2.02 0.21 0.00 0.02 0.18
JRRM 706 25.95 22.72 39.33 1.58 0.01 0.13 1.19 0.95 0.15 3.49 3.77 0.00 0.01 0.72
JRRM 704 19.58 33.46 42.61 0.15 0.51 0.55 0.68 1.40 0.51 0.22 1.02 0.08 0.13 0.07
JRRM 701 10.09 48.06 28.44 2.07 1.01 2.00 0.85 0.02 0.47 1.84 4.96 0.00 0.02 0.09
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CRM BURNT REFRACTORI ES
IPT: 80 g units SRM 75 g units

Nunber A 2O3 Si O2 CaO Fezo3 K20 Li 2O MO Na20 P205 Sro Ti O2 zr O2 La
SRM78a 71.7 19.4 0.11 1.2 1.22 0.12 0.70 0.078 1.3 0.25 3.22 . (0.42)
| PT 57 71.5 24.3 0.05 1.25 0.83 0.008 0.13 0.35 0.054 0.009 1.19 0.20 0.20
SRM77a  60.2 350 0.05 1.00 0.090 0.025 0.38 0.037 0.092 0.009 2.66 . (0.22)
I PT 51 40.3 55.0 0.06 1.19 0.69 0.018 0.20 0.09 0.09 . 2.19 0.070 0.16
SRM76a 38.7 54.9 0.22 1.60 1.33 0.042 0.52 0.07 0.120 0.037 2.03 . (0.34)
CRM CHROVE- MAGNESI A REFRACTORY SET

SOLD IN SET/ 12 ONLY certified val ues i nfornational val ues 20 g units
Nunber MO Cr 2O3 A 2O3 CaO Fe203 MO Si O2 Ti O2 Ni O P205 V205 Zno La
JRRM 501 87. 60 2.82 2.92  0.92 4.80 0.02 0.92 0.00 0.01 0.03 0.01 0.00 0.13
JRRM 502 76.28 7.49 11.98 0.20 1.02 0.01 3.11  0.01 0.02 0.02 0.02 0.00 0.06
JRRM 503 63.11  13.60 7.14 3.81 3.00 0.03 9.09 0.04 0.03 0.03 0.03 0.01 0.11
JRRM 504 54.85 18.35 17.56 2.60 4.11  0.01 2.18 0.01 0.01 0.03 0.01 0.01 0.12
JRRM 505 50.14 21.74 7.76 0.49 17.76 0.10 1.82 0.11 0.07 0.02 0.07 0.02 0.08
JRRM 506 46.65 28.19 14.69 0.46 7.49 0.07 2.16 0.13 0.09 0.01 0.08 0.01 0.07
JRRM 508 30.86 38.18 3.98 1.03 22.70 0.00 3.08 0.01 0.01 0.01 0.00 0.00 0.05
JRRM 512 24.81 4.98 29.25 4.06 26.01 0.02 10.57 0.04 0.01 0.01 0.01 0.01 0.02
JRRM 507 22.36 32.03 25.02 1.61 12.98 0.11 5.69 0.16 0.20 0.01 0.13 0.03 -0.11
JRRM 509 20.45 42.57 20.28 2.86 10.15 0.08 1.96 1.20 0.04 0.01 0.11 0.03 0.13
JRRM 510 16.86 50.38 12.21 0.29 14.99 0.17 4.91  0.13 0.19 0.01 0.11 0.04 -0.25
JRRM 511 10.62 52.51 6.68 0.07 27.22 0.12 2.90 0.10 0.10 0.00 0.05 0.05 -0.48
CRM FI RECLAY REFRACTORY SET

SOLD I'N SET/ 10 ONLY 20 g units
Nunber Si O2 Al 2O3 CaO Fe203 K20 MO MO Na20 Ti O2
JRRM 101 88.57 8.10 1.06 0.31 0.16 0.21 0.11 1.01 0.30
JRRM 102 80.47 13.79 0.04 3.97 0.14 0.67 0.01 0.30 0.45
JRRM 103 80.32 18.07 0.07 0.40 0.35 0.01 0.00 0.12 0.37
JRRM 104 67.35 22.52 0.25 3.24 3.04 0.07 0.01 0.30 294
JRRM 105a  69.17 25.35 0.40 0.76 0.81 0.22 0.11 0.65 2.24
JRRM 106 63.61 29.91 0.14 1.92 1.81 0.98 0.02 0.59 0.67
JRRM 107 55.32 37.08 0.71 2.20 2.57 0.49 0.01 0.21 1.15
JRRM 108 55.31 40.08 0.27 1.54 0.80 0.27 0.02 0.20 1.05
JRRM 109 54.23 41.24 0.14 0.89 0.79 0.12 0.01 0.30 1.96
JRRM 110 49.54 46.68 0.10 0.84 0.34 0.16 0.01 0.08 1.66
CRM FI RECLAY REFRACTORY SET

SOLD IN SET/ 15 ONLY 20 g units
Nunber Si O2 Al 2O3 CaO 0203 Fe203 K0 MO MO  Na, O P205 Ti O zr O2 La
JRRM 121 86.3 6.07 1.96 0.01 0.40 0.23 0.12 0.02 3.20 0.32 0.05 1.11 (0.05)
JRRM 125 79.2 18.7 0.13 0.01 0.50 0.69 0.08 0.00 0.07 0.04 0.30 0.02 (0.07)
JRRM 123 79.1 13.3 0.13 0.01 4.13 0.10 1.32 0.01 0.29 0.80 0.45 0.00 (0.03)
JRRM 122 78.2 10.2 0.43 0.81 0.24 2.05 0.65 0.20 1.04 4.89 1.03 0.20 (0.12)
JRRM 124 73.9 16.5 1.09 0.11 2.60 1.79 0.10 0.24 0.31 0.19 2.74 0.11 (0.10)
JRRM 127 68.5 23.0 0.18 0.27 0.92 0.54 0.15 0.17 1.75 1.78 2.19 0.04 (0.07)
JRRM 126 66.9 21.3 0.45 0.65 3.34 3.13 0.12 0.03 0.28 0.49 2.84 0.04 (0.17)
JRRM 129 62.2 30.1 0.15 0.10 1.46 1.92 2.23 0.01 0.23 0.20 0.96 0.11 (0.11)
JRRM 128 54.3 26.0 2.80 0.85 4.45 1.84 3.10 0.24 0.37 3.36 1.37 1.01 (0.02)
JRRM 130 53.4 32,7 1.95 1.05 0.53 1.42 0.61 0.37 2.32 0.91 3.35 0.83 (0.11)
JRRM 131 52.7 36.6 0.78 0.07 2.20 2.61 1.02 0.03 0.76 1.61 1.16 0.26 (0.17)
JRRM 132 50.6 39.1 1.29 0.11 1.64 0.79 0.34 0.11 2.16 2.38 0.29 0.75 (0.15)
JRRM 133 50.1 39.0 0.10 1.27 3.69 0.91 2.03 0.01 0.33 0.34 1.93 0.57 (0.08)
JRRM 134 47.2  44.3 0.20 0.24 1.07 0.37 0.20 0.24 0.13 3.83 1.74 0.35 (0.14)
JRRM 135 37.2 48.9 2.36 0.42 3.05 2.77 1.24 0.04 2.87 0.48 0.07 0.20 (0.18)



BRAMMER STANDARD ONLINE CATALOG - INDUSTRIAL MATERIALS

31

CRM MAGNESI A REFRACTORY SET
SOLD I'N SET/ 10 ONLY certified val ues i nformational val ues 20 g units
Nunber MO A 2O3 CaO Fezo3 Si O2 8203 Cr 2O3 K20 MO Na20 P205 Ti O2
JRRM 410 99.08 0.05 0.59 0.05 0.18 0.02 0.00 0.00 0.01 0.00 0.04 0.00
JRRM 409 98.03 0.20 0.74 0.49 0.53 0.03 0.01 0.00 0.01 0.00 0.02 0.00
JRRM 408 96.19 2.55 0.67 0.13 0.46 0.09 0.00 0.00 0.01 0.00 0.01 0.00
JRRM 407 94.55 0.10 0.67 2.14 2.43 0.02 0.08 0.00 0.01 0.00 0.04 0.00
JRRM 405 91.95 1.37 1.69 1.34 3.47 0.01 0.01 0.01 0.07 0.00 0.12 0.05
JRRM 406 91.85 1.13 4.80 0.87 1.19 0.01 0.00 0.00 0.01 0.00 0.04 0.00
JRRM 404 88.02 6.01 1.78 2.90 1.22 0.01 0.00 0.00 0.03 0.00 0.05 0.00
JRRM 403 85.48 4.06 0.61 1.55 8.14 0.03 0.01 0.00 0.01 0.00 0.04 0.00
JRRM 402 83.77 1.99 3.57 5.05 5.46 0.12 0.00 0.00 0.01 0.01 0.07 0.02
JRRM 401 81.24 8.10 0.20 3.89 6.42 0.01 0.00 0.00 0.01 0.00 0.03 0.01
CRM SI LI CA REFRACTORY SETS
SOLD IN SETS ONLY, AS GROUPED 20 g units
Nunber A 2O3 CaO o 2O3 Fe203 K20 MO MO Na20 P205 Si O2 Ti O2 zr O2
JRRM 221 10.03 2.78 0.02 1.57 0.27 0.68 0.15 0. 46 0.01 83.8 0.04 0.01 new 2017
JRRM 222 7.66 0.16 0.006 3.86 0.78 0.94 0.05 0.20 0.006 84.8 0.78 0.48
JRRM 223 5.22  4.14 0.03 2.04 0.37 0.27 0.20 0.69 0.01 86.0 0.04 0.67
JRRM 224 4.66 1.95 0. 30 2.47 0.90 0.29 0.16 0.28 0.68 87.9 0.15 0.003
JRRM 225 3.22  3.19 0.01 1.27 0.63 0.13 0.07 0.90 0.01 89.9 0.42 0.01
JRRM 226 2.63 0.97 0.24 2.99 0.47 0.09 0.02 0.19 0.23 91.2 0.29 0.32
JRRM 227 1.66 2.41 0. 45 0.81 0.11 0.05 0.23 0.05 0.003 92.9 0.09 0.88
JRRM 228 0.39 1.78 0.08 0.08 0.10 0.11 0.03 1.18 0.99 93.8 1.21 0.01
JRRM 229 1.17 1.41 0.37 0.19 0.07 0. 46 0.07 0.07 0.01 95.7 0.12 0.20
JRRM 230 0.18 0.60 0.05 0.70 0.02 0.01 0.12 0.07 0.38 97.7 0.03 0.001
JRRM 231 0.63 0.005 0.18 0.04 0.004 0.004 0.004 0.006 0.001 98.6 0.003 0.38
JRRM 232 0.05 0.004 0.002 0.05 0.004 0.001 0.005 0.005 0.001 99.7 0.002 (0.001)
CRM SI LI CON CARBI DE REFRACTORY SET  available in SET/9 ONY 50 g
Nunber SiC Tot C Free C LO Al Ca Fe My N o Ti Free Si
JRRM 1001 99.58  29.81 0.04 . 0.008 <0.001 0.044 <0.001 0.030 0.048 0.0035 0.06
JRRM 1002  0.06 5.03 4.98 5.11 . . . . g . . .
JRRM 1003 . 10.06 10.01 10.11
JRRM 1004 20.04 19.92 20.01
JRRM 1005 29.93 29.81 29.95
JRRM 1006 49.99  49.97 49.95
JRRM 1007 89.29 36.75 10.01
JRRM 1008 29.74 14.12 5.21
JRRM 1009  6.18 39.43 37.67
CRM Z1 RCON- ZI RCONI A REFRACTORY SET
SOLD I'N SET/ 10 ONLY 20 g units
Nunber o, HO, S0, A,05 CO C,0; Fe,0p K0 MO  Na,O P05 TiO,
JRRM 601 92.0 1.59 0.26 0.11 558 0.00 0.10 0.00 0.06 0.00 0.00 0.16
JRRM 602 88.4 1.52 0.33 0.07 0.22 0.01 1.62 0.00 530 0.76 1.34 0.16
JRRM 603 84.8 1.45 0.96 529 0.95 0.02 2.8 0.65 0.96 0.18 0.83 0.93
JRRM 604 79.4 1.35 3.05 6.93 0.09 3.06 0.43 1.94 0.01 109 1.99 0.13
JRRM 605 75.5 1.31 10.8 4.84 1.94 1.55 0.17 0.54 1.99 0.45 0.35 0.12
JRRM 606 72.5 1.26 22.1 0.53 0.02 0.00 0.93 0.01 0.32 203 0.01 0.11
JRRM 607 61.6 1.21 32,9 3.53 0.04 0.00 0.12 0.04 0.03 0.02 0.08 0.13
JRRM 608 58.8 1.21 34.6 0.70 0.52 0.49 0.09 0.01 3.12 0.03 0.11 0.10
JRRM 609 55.6 1.12 40.5 0.88 0.30 0.01 0.15 0.02 0.15 0.94 0.08 0.15
JRRM 610 48.7 0.98 45.7 0.45 3.07 0.00 0.30 0.01 0.54 0.04 0.11 0.09
RM RI CE STRAW ASH - THERMOSTI L typical analysis 100 g units
Nunber Si O2 Al 2O3 C OO2 CaO Fezo3 K20 MO MO Na20 P205 803 Ti O2 - H20 900’ C
DH 5704 92.49 0.198 3.60 0.008 0.30 0.090 0.97 0.362 0.062 0.070 0.273 0.177 0.004 1.38
DH 5708 86.67 1.15 3.83 0.094 0.97 0.931 0.872 3.10 0.117 0.085 0.226 0.255 0.126 1.70
DH 5705 76.31 0.363 4.33 0.265 2.51 2.89 0.653 9.60 0.245 0.116 0.123 0.409 0.217 2.32



32

BRAMMER STANDARD ONLINE CATALOG - INDUSTRIAL MATERIALS

RM SAND FOR SLI DI NG GATES typical analysis listed in mass % 100 g units
Nurber Si O2 Al 2O3 C CaO (04 203 Fe KZO MO M13O4 Nazo N O P205 S Ti O2 V205 vos Zr O2 - HZO 900’ C
DH 4501 72.21 4.92 0. 607 0. 025 11.53 5.14 0. 633 2.40 0. 065 0. 059 0. 053 0. 008 . 0.195 0.102 . 0. 204
DH 4502 65.97 5.69 0.47 0.038 14.75 6.31 0.693 3.24 0.074 0.062 0.033 0.007 0.010 0.203 0.110 . 0.177
DH 4507 27.95 11.00 0.326 0.096 33.41 14.51 . 7.29 0.179 . 0. 090 CO,: 0.013 0.486 0.270 0.019 0.129
DH 4506 10.22 12.93 0.700 <0.017 42.01 25.03 8.18 0.703 . 0. 007 0.510 0. 382 . 0. 091
CRM ZlI RCON SAND
Number Zr O2 + Hf O2 A 2O3 Fe203 Si O2 Ti O2 La Units
JCRM R501 66.5 0.39 0.06 32.6 0.16 0.11 100 g
JCRM R502 60.3 5.87 0. 10 32.8 0.24 0.26 100 g
CRM S| LI CA PONDER SET SOLD IN SET/3 ONLY 100 g units
Nunmber A 2O3 CaO Fe203 KZO MO NaZO Si O2 Ti O2 La
JCRM R405 1.07 0. 029 0. 053 0.71 0. 023 0. 060 97.78 0. 022 0.13
JCRM R406 1.31 0.016 0.102 0.13 0. 005 0. 030 96.71  0.564 0.97
JCRM R404 0. 0011 0. 00002 0. 00006 0. 00004 <0. 00001 0. 0001 >99. 99 0. 0006 0. 00
SILI CA BRI CK
# = class, where 1 = CRMand 2 = RM anal ysis listed in nass % NH, VS: 75g SRM 459 ot hers: 100g
# Nunmber Si o, A ,0; BaO CaO G505 Fey,Of K,0 Li,0 MO MO Na,0 P P50y Tio, La
1 VS K1/3 96. 1 0.55 1.35 1.36 . 0.045 0.031 . 0.0122 .
1 ECRM 777-1 95. 06 0. 795 2.826 0. 330 0. 154 0.071 B 0.0 . 0. 444
1 ECRM 776-1 62.76 29.28 0.122 0.31 0. 022 1.43 2.92 0. 019 0. 476 . 0. 488 0. 062 1.62
1 VS K2/4 58.6 35.1 . 0.4 . 2.94 0.69 . 0.48 0. 06 0.19 . 1.91
1 VS K3/2 32.3 63.6 0. 44 1.15 0.15 . 0.27 0.17 . 1.34 .
1 SRM 198 . 0.16 2.71 0. 66 0.017 0.001 0.07 0.012 0.022 0.02 0.21
1 SRM 199 0. 48 2.41 0.74 0. 094 0. 002 0.13 0. 015 0. 015 0. 06 0.17
SI LI CEQUS NMATERI AL
# = class, where 1 = CRM 2 = RM anal ysis listed in mass % T = Total
# Nunmber Sio, AL0 CaO G50, Fe,05 K0 MO MO Na,0 P50y Tio, La Units Q her
1 BCS 313/2 99.73 0. 068 0.0160 BaO 0.00067 0.0229 0.0108 0.0038 0. 00032 0. 0057 . 0. 0243 . 100 g SrO 0.00024
1 NCS DC60116a 98. 32 1.10 0. 038 0. 00030 0.076 0. 15 0. 026 0. 0013 0.076 (0.0069) 0.023 0.14 50 g
1 GBWO03113 95.74 2.36 0.17 0.00054 0.21 0.67 0.098  (0.0033) 0.25 (0.0076) 0.036 0.35 60 g
1 SRM 2696 95.61 0.2080 0.426 . (0.055) 0.652 0.235 0.032 (0.129) (0.0863) . (2.11) 70 g zZnQ0.051
1 NCS DC60117a 94.41 3.20 0. 094 0. 00034 0. 088 1.26 0. 025 0. 0011 0. 47 (0.0070) 0.019 0. 27 50 g
1 GBWO03114 89.59 5.48 0.34 0.0012 0.48 2.07 0.16 (0.010) 1.09 (0.014) 0.102 0.53 60 g
2 CERAMCEBL 74.0 16.2 0.52 BaG 0.05 0.48 1.75 0.16 . 0.71 0.14 0.34 5.60 25 or 100g SrO 0.02
1 GBWO03117 71.25 2.56 6.37 . 0.18 1.10 3.98 13. 77 . 0. 057 0. 44 50 g
RM CERAM C PONDER
Nunber Si O2 Al 2O3 CaO F5203 KZO MO MhO Ti O2 Ba Co Cr Cu Ni Sc Zn Units
SARM 69 66.6 14. 4 2.37 7.18 1.96 1.85 0.129 0.777 0. 0518 0. 0028 0. 0223 0. 0046 0. 0053 0. 0020 0. 0068 100 ¢
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CRM SYNTHETI C SI LI CATE W TH TRACE ELEMENTS
70 g units
Material base: Si0O, 72% Al,03 15% FeyO3 4% CaMy(CO3), pure dolomite 4% NaySOy 2.5% KySO; 2.5% analysis listed in ng/kg
Nunber Ag As B Ba Be Bi Cd Ce Co Cr Cu La Li Vh
GBW 07701 (0.034) 2.0 2.1 24 0.26 0.31 0.022 2.0 2.6 2.3 2.0 2.1 15 27
GBW 07702 0.064 5.0 5.1 54 0.56 0.61 0.052 5.0 5.6 5.3 5.0 5.1 18 57
GBW 07703 0.11 10 10.0 104 1.1 1.1 0.1 10.0 10. 6 10.3 10.0 10 23 107
GBW 07704 0.21 20 20 204 2.1 2.1 0.2 20 20.6 20.3 20.0 20 33 207
GBW 07705 0.51 50 50 504 5.1 5.1 0.5 50 50. 6 50 50 50 63 507
GBW 07706 1.0 100 100 1000 10 10 1.0 100 101 100 100 100 113 1000
GBW 07708 5.0 500 500 5000 50 50 5.0 500 500 500 500 500 513 5000
GBW 07709 10.0 . 1000 10000 100 100 10 1000 . 1000 1000 . 1010 10000
GBW 07710 20 . . 200 200 20 . . 2000 . .
GBW 07711 50 500 . 50 5000
conti nued
Nunmber Mo Nb Ni Pb Sh Sn Sr Ti \ w Y Yb Zn Zr
GBW 07701 0.21 2.3 2.6 2.5 0.28 0.28 5.0 24 2.8 0.20 2.0 0.2 3.0 2.2
GBW 07702 0.51 5.3 5.6 5.5 0.58 0.58 8.0 54 5.8 0.50 5.0 0.5 6.0 5.2
GBW 07703 1.0 10.3 10. 6 10.5 1.1 1.1 13 104 10. 8 1.0 10 1.0 11.0 10. 2
GBW 07704 2.0 20.3 20.6 20.5 2.1 2.1 23 204 20.8 2.0 20 2.0 21 20
GBW 07705 5.0 50 50. 6 50 5.1 5.1 53 504 51 5.0 50 5.0 51 50
GBW 07706 10 100 101 100 10 10 103 1000 101 10 100 10 101 100
GBW 07708 50 500 500 500 50 50 500 5000 500 50 500 50 500 500
GBW 07709 100 . . 1000 100 100 1000 10000 1000 100 . 100 1000 1000
GBW 07710 200 2000 200 200 2000 20000 . 200 . 2000 .
GBW 07711 500 5000 500 500 5000 . 500 5000
CRM SI LI CON METAL PONDER
anal ysis listed in mass % IPT: 60 g units NCS: 50 g units SRM 40 g units
Nunber A C Ca Cr Cu Fe My Mh Ni P S Ti \ zr
NCS DC25007 0.24 . 0.31 . . 0.39 . . . . . . .
SRM 57B 0.1690 (0.0200) (0.00222) (0.00173) (0.00172) 0.3400 . 0.00782  0.00153  0.00163 (0.0030) 0.0346 (0.0025) 0.00178
| PT 134 0.085 0.025 0.102 0.0011 0.0014 0.29 0.0048 0.0113 0. 0006 0.0033 0.002 0.0097  0.0004 .
| PT 135 0. 045 0.018 0.011 0. 0006 0. 0008 0.125 0.0012 0.0070 0. 0005 0.0027 0.002 0.0113  0.0003
NCS HC25649 0.032 . 0. 060 . . 0.53 . . 0. 0067 0.026
NCS HC25648 0.026 0. 055 0.44 0. 0065 0.023
CRM SI LI CON CARBI DE
anal ysis listed in mass %
Number SiC A Fe Units
VS K9/ 2 99.6  (0.002) (0.06) 150 g
CRM SI LI CON CARBI DE
in the chart below, (F) = Free and (T) = Total anal ysis listed in mass % except * which is ng/kg
Nunber C (T C (F) Si (T Si (F) Si O2 (P A B Ca Cr Cu Fe K My
ECRM 781-1  48.251 (37.22) 35.56  (4.66) 4.39 (T) (0.0149) (0.0433) (0.0240) . (0.8061) (0.3765) (0.0421)
NM J 8002a  29.9 . 68. 01 4 4 0.0189 . . 0.00619  0.0115 0.0130 . .
BAM S008 29.9 0. 045 . (<0.03) (<0.01) 0.0047 0.00030  0.00025 0.000016 0.000010 0.00048 0. 000007
NM J 800la  29.80 . 68. 31 . . 0. 00832 . . . . 0.00467 .
ECRM 780-1  26.381 . 63.5 . 1.86 (T) 0.84 1.30 (T) (0.0112) 0.051
BCS 360 23.53 (0.085) 60.8 (0.54) 6.52 0.115 (0.19) . .
BCS 359 23.46 (0.061) 67.6 (0.32) 0.118 0.108 0.175
Number Mh Mo N Na Ni (e} Ti \ Y* Zr Not es Units
ECRM 781-1 (0.0274) . (0.0282) (0.0308) (0.0210) (0.0320) (0.0216) P: (0.0117) Mo: (0.0264) 100 g
NM J 8002a  0.000160 0.0109 . . . 0.00477 . . Bet a Phase 50 g
BAM S008 0.000005  0.0018 0.000017 0.00009 0.0146  0.0067 0.0275 0.00044 (SiC-6H 99.7, SiC15R 0.23, SiC4H 0.06) 50 g
NM J 800l1a . . . . 0. 000637 . . Al pha Phase 50 g
ECRM 780-1 0. 029 0.325 (0.0502) . . n/a 100 g
BCS 360 . (4.77) . (4.03) 0.025 Si al on Bonded 100 g
BCS 359 (7.84) (0.53) 0. 022 Ni trogen Bearing 100 g
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CRM S| LI CON CARBI DE SET SOLD I N SET/3 ONLY F = Free T = Total 50 g each

Nunber T.Si F.Si F.Si o, TC F.C A Ca a Cr Cu F Fe My

JCRM R024  68.97 (0.042) (0.593) 29.85 (0.423) 0.0193 0.0019 (<0.002) 0.0056 (<0.0006) (<0.001)  0.0219  0.0002
JCRM R025  68.43 (0.014) (0.356) 30.49 (1.24) 0.0184 0.0008 (<0.002)  0.0097 0.0021°  (0.0574) 0.0233 (<0.0001)
JCRMR026  69.03 (0.012) (0.311) 29.85 (0.598) 0.0059 0.0004 (<0.002) (<0.0005) (<0.0006) 0.0686  0.0011 (<0.0001)

Nunber M M N Ni (¢} P S Ti \ Zn Zr

JCRM R024  0.0004 (<0.001) (0.048) 0.0060 0.97 (<0.01) (<0.005) 0.0340 0.0013 (<O0.0005) 0.0047
JCRM R025  (<0. 0003) 0.0126 0.113  0.0011 0.94 (<0.01)  (0.0431) 0.0040 0.0053 (<0.0005) 0.0012
JCRM R026 (<0.0003) (<0.001) 0.034 (<0.001) 0.71 (<0.01) (<0.005) 0.0016 0.0018 (<0.0005) (<O.0005)

CRM SI LI CON N TRI DE anal ysis in mass % analysis in nmg/kg
Nunber Si N A C Ca Fe (¢] Co My M Na N Ti W Zr a-phase  Units
of Si 3Ny

| NDI VI DUAL
SRM 8983 . 39.23 . 0. 107 . . 1.20 . . . . . . . . . 4.5 ¢
NMJ 8004a 59.226 38.485 0.07397 . 0.00727  0.01969 . . 10.29 . 2.987 . 2.485 8.519 . 2.146 |ast 25 g
BAM ED101 . 38.1 0.0469 0.162 0.00141  0.00795 (1.91) 43.5 4.3 . . 7.59 . . 41.3 . 7.43 last 50 g

SET ONLY
JCRM R0O06 59. 57 38.98  <0.002 0.101 <0.0003 0.0012 1.18 . <2 <6 <1 . <8 <4 .<7 . 20 g
JCRM R007 59. 45 39.13 0.0707 0.136  0.0931 0.0169 0.79 . 68 49 28 . <8 58 .<7 . 20 g
JCRM R008 59. 03 38. 46 0.116 0.097 0.225 0.171 1.56 . 12 92 86 . <8 72 . 9 . 20 g
CRM SILI CON N TRI DE

anal ysis listed in mass % SRM 656 is two 10 g powder units, one & and one B phase powder
Nunber Powder Mass & Uncertainty * Mass B Uncertainty * Anor phous Uncertainty *
SRM 656 a 87.5 0.59 3.0 0.05 9.5 0.61
SRM 656 B 16.3 0.81 75.1 2.54 8.6 0. 60
CRM BORON NI TRI DE
anal ysis listed in mass % T = Total AO = adherent oxide 50 g units

Nunber B. T B. AO N A C Ca Co o Fe H,0 M Na (0] Si Ti

BAM ED103  43.5 0.070 55.6 0.00070 (0.018) 0.0273 (<0.00001) 0.00047 0.00150 (<0.1) 0.0056 0.00123 0.68 0.0017  0.00049

CRM S| LI COALUM NUM analysis listed in mass %

Nunber Al Si Fe Ba C Ca Co Cr Cu My h Ni P S Sr Ti Units
NCS HC14605 36.67 25.94 24.97 9.12 0.13 1.33 0.152 0. 045 0.12 0.167 0.018 0.012 . . 70 g
NCS HC93615 34.80 29.87  30.47 . . . . . . . . . . . 50 g
NCS HC14603 32.84 24.12 33.54 7.57 0.13 0.71 . 0. 085 0.061 0.14 0.042 0.015 0.015 . . 70 g
NCS HC14602 32.82 19.21  38.09 6.52 0.14 0. 85 . 0.017 0.137 . 0.25 0.014 0.015 0.013 . . 70 g
NCS HC13602 32.55 32.01 20.59 7.41  0.27 1.17 . . . 0.85 0.197 . 0.017  0.0096 . . 50 g
NCS HC93614 31.91 33.75 27.84 . . . . . . . . . . . . . 50 g
NCS HC93633 29.67 28.31 37.44 0. 45 . . . . . . 0.426 . 0.023  0.022 . . 50 g
NCS HC14604 25.44 19.21  49.14 2.64 0.24 0.44 0.053 0.172 . 0.25 0.018 0.011 0.011 . . 70 g
NCS HC28635 16.63 43.60 17.53 1.64 1.00 15.18 0.054 0.046  0.027 0.095 0.026 0.051 0.040 0.023 . 50 g
NCS HC14609 14.46  33.41  35.46 7.72  0.22 5.74 0.116 0.32 0.18 0.33 0.016 0.018 0.017 0.092 0.055 60 g
NCS HC14610 13.47 40.58 23.25 10.70 0.24 8.25 0.0032 0.032 0.29 0.12 0.23 0.012 0.021 0.025 0.094 0.124 60 g
NCS HC14608 9.14 53.39 14.22 12.39 0.13 8.28 0.0022 0.021 0.176 0.21 0.17 0.0061 0.022 0.021 0.132 0.084 60 g
NCS HC28637 5.42 52.76 10.54 15.33 0.63 11.10 . 0.031 0.017  0.019 0.15 0.0070 0.024 0.073 0.042 . 50 g
NCS HC28636 4.07 50.36 16.68 24.26 0.34 1.44 . 0.083 0.032  0.032 0.11 0.021 0.016 0.038 0.095 . 50 g
NCS HC14611 1.47 56.74 5.77 17.00 1.56 13.61 0.0016 0.0044 0.0097 0.045 0.065 0.0020 0.016 0.14 0.22 0.126 60 g
CRM S| LI COBARI UM anal ysis listed in mass % 50 g units

Nunber Ba Si Al C Ca Fe My Vh P S Sr

. 11.75 . 0.16 0.024 0.13 .
14.08 12.97 0.051 0.104 0.022 0.204 0.063
5.16 27.56 0.098 0.43 0.032 0.044 .

NCS HC93632 27.54  47.56 2.78 0.
NCS HC93634 14.14  52.62 1.82 0.
0.

9
64
NCS HC93631 10.00 37.19 13.46 78
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SI LI COCALCI UM

# = class, where 1 = CRMand 2 = RM
# Nunber Ca Si Al Ba C Cr Cu Fe My Vh Mo Ni P S Ti Units
1 NCS HC93613 31.67 56.20 1.77 . 1.30 5.58 0.018 0. 088 . 50 g
1 119 31.3 62.9 0.44 . 0.30 3.03 0. 034 0.012 17025 100 g
1 NCS HC37620 30.70 60.09 Sol .Al:1.09 0.68 . . . 0.017 0. 033 K 50 g
2 DH 0406 30.48 60.79 0.333 . 0.61  <0.009 5.17 0.010 0.056 0.031 0.022 0.019 50 g
1 NCS HCl1604a 30.45 56.02 1.97 . 0.94 . 6.93 . 0. 037 0. 054 0.073 . 50 g
1 VS F26/3 29.9 60. 1 1.52 . 6.19 0. 024 0.029 0.161 100 g
1 VS F26/2 29.9 59.5 1.52 . . . 6.29 . . 0. 024 0.030 0.156 100 g
2 DH 0402 28.48 58.68 1.13 . 0.010 0.014 6.74 0.049 0.051 0.014 . 0. 055 50 g
1 58A CQ42001 28.25 55.31 1.88 2.44 . . 6.08 . . 0.019 0.0132 50 g
1 NCS HC93627 28.02 57.43 1.76 1.02 6.94 0. 030 0. 045 50 g
1 NCS HC11619 27.15 61.11 2.15 . 0.55 6.61 . 0. 053 0. 048 0. 029 50 g
1 NCS HC37621 25.25 60.19 Sol .Al:1.55 0.71 . . . 0.031 0. 020 50 g
1 VS F25/3 21.3 51.5 0.67 . . . . 23.06 . . . . 0.011 0. 0056 100 g
1 NCS HC11605 13.22 53.46 2.34 14.02 0.385 0.054 0.079 13.57 0.022 0.075 Sr:0.235 0.023 0.014 0. 039 60 g
1 VS F44 12.6 49.7 1.68 . 0.166 . . 19.91 9.6 . . V:(2.5) 0.014 0. 0066 100 g
CRM SI LI COCHROM UM
Nunmber Cr Si Fe A B C Co Cu Mh Ni P S Ti \ Units
SRM 689 36.4 39.5 23.2 0.049 0.0017 0.043 0.034 0.013 0.32 0.20 0.026 0.002 0.40 0.09 100 g
NCS HC25633  33.90  44.06 . 1.00 . 0. 045 . . 0.29 . 0.013 (0.002) . . 50 g
NCS HC25643  32.62  49.17 1.24 0.018 0.429 0.0083 0.0025 50 g
S| LI COVANGANESE # = class, where 1 = CRMand 2 = RM
# Nunmber Mh Si Fe C Co Cr Cu Ni P S Ti \ Units
2 DH 0107 77.82 17.36 2.64 1.65 0. 030 . 0.012 0. 020 0. 135 . 0.122 0. 015 50 g
1 BS Siwv-1 73.2 16.0 8.2 1.80 (0.051) 0.019  (0.042) (0.083) 0.278 0.016 0.19) (0.04) 100 g
1 MHCX04 70.0 22.7 5.31 0. 80 0.111 0. 103 0. 104 0.122 0. 149 0.012 0.28 0. 085 70 g
1 NCS HC25605b 69.77 14.20 . 2.21 . . . . 0.153  0.0052 . . 50 g
1 NCS HC25657 67.96 25.03 0.58 0. 065 0.011 0.18 50 g
1 VS F23/1 67.53 21.18 . 1.45 . . . . 0.235 0.0155 . . 100 g
1 NCS HC26611b 67. 44 18. 24 . 1.24 . . . . 0. 080 0. 009 . . 50 g
1 NCS HC28618 67.40 19.34 11.65 1.05 0.017 0. 045 0.051 0.036 0.107 0.017 0.255 0.063 50¢g
1 NCS HC25605c¢ 67. 20 21.87 10.01 0. 456 0. 020 0. 029 0. 019 0.013 0. 132 0. 0076 0.175 0. 040 50 g
1 NCS HC37612 67.02 18.96 . 1.10 . . . . 0.178 0.016 0.276 . 50 g
1 NCS HC18603 66. 70 17.21 1.70 0. 183 0. 025 . 50 g
1 NCS HC93619 66.40 17.55 1.65 0.137 0.025 . 50 g
1 NCS HC11603b 66. 37 17.63 1.34 0. 065 0. 008 . 100 g
1 NCS HC25605a 66.30 18.28 1.09 0.145 0.010 0.18 50 g
1 NCS HC19607 66. 20 18. 41 1.56 0.126 0. 022 . 50 g
1 NCS HC25640 65.85 24.74 0.181 0.104 0.010 . 50 g
1 NCS HC93625 65. 74 17.19 1.66 0.151 0. 026 . 50 g
1 NCS HC93637 65.70 17.54 1.80 0.023 0.023 . 100 g
1 NCS HC11603a 65. 67 17. 49 1.33 0. 065 0.011 . 100 g
1 NCS HC37605 65.64 17.67 1.55 0.14 0. 024 0. 46 50 g
1 YSBC25616-97 65. 54 21.88 0. 435 . B . . 0. 141 0. 009 . . 50 g
1 NCS HC25640a 65.50  24.47 . 0.197 . . . . 0.117  0.0079 . . 50 g
1 03 65.5 29.2 4.92 0. 04 . 0. 20 0.13 0.11 0. 047 0. 004 0. 49 . 100 g
1 NCS HC25654 65.29 19.26 . 0.876 . . . . 0.109 0.0122 0.19 . 50 g
2 DH 0106 65. 24 18. 38 14. 60 1.21 0.013 0.011 0.017 0. 042 0. 080 0. 010 0.121 0. 015 50 g
1 NCS HC28617 64.97 17.59 15.16 1.57 0. 035 0. 055 0.096 0.092 0.127 0.018 0.221 0.060 50¢g
1 NCS HC93624 64. 86 16. 87 . 1.79 9 4 . . 0. 120 0. 024 . . 50 g
1 NCS HC93618 63.91 19.04 1.13 0.140 0.022 50 g
1 NCS HC93626 63. 80 16. 42 1.91 0. 097 0. 020 50 g
1 JSS 705-5 62.69 14.99 1.941 0.239 (0.0087) 150 g
1 NCS HC28616 62. 53 14. 33 20. 00 2.28 0. 048 0. 060 0. 080 0. 167 0. 205 0. 020 0.222 0. 095 50 g
2 DH 0302 62.17  27.95 8.69 0. 092 0. 054 0.016 0.031 0.032 0.089 . 0.288 0.015 50¢
1 NCS HC26621 61. 49 27.49 . 0. 039 . . . . 0.072 0. 009 0.24 . 50 g
2 DH 0303 60.60  30.66 7.52 0. 029 0.023 0. 024 0.016 0.039 0.059 . 0.444 0.015 50¢
1 NCS HC25641 60. 29 27.88 . 0. 082 . . . . 0.078 0. 0069 0.41 . 50 g
1 NCS HC37606b 60.13  13.87 2.26 . 0.42 0. 040 0.25 . 50 g
1 NCS HC25646 59. 34 32.90 . 0.018 . . . 0. 043 0. 0034 0.24 . 50 g
2 DH 0301 59.06  30.16 9.91 0.015 0.028 0. 035 0.019 0.033 0.050 . 0.471 0.015 50¢g
1 58A C43001 58. 49 15. 96 . 1.84 . . 0.32 0. 026 . . 50 g
1 NCS HC26620 54.97 19.15 0. 40 0.060 0.011 0.24 50 g
the bel ow continuation shows only the sanples with nore data

Number As B Ca Pb Sh Zr

BS Si Mh-1 (0.010) (0.014) (0.05) (0.0005) (0.002) (0.0007) 17025 nmany nore values on certificate

VHCX04 0. 004 0.03 (0.010) 0.008 . Zn: 0. 012 AT 0.010, Md: 0.016, Sn: 0.008

NCS HC28618 0.0099 . . 0007 0. 0004

NCS HC25605c¢ . 0.010 .

NCS HC25605a 0. 0063

VHCX03 . (0.009)

NCS HC25654 . 0.022 . .

NCS HC28617 0.010 . 0. 0005 0. 0009

JSS 705-5 . 0.0231 . .

NCS HC28616 0.015 . 0. 0012 0. 0025

DH 0302 . 0. 008

NCS HC25641 0. 021 .

NCS HC25646 0. 048 .

DH 0301 0. 0048 .

NCS HC26620 Al:0.015 Mo: (0. 0009)
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SI LI COZI RCONI UM

Nunmber Zr Si Fe A C Ca Cr Cu Hf Mh N Ni Ti Units

CRM VS F27/2 51.5 26.1 (12) 7.48 0.111 . . . . . . 0.044  (0.001) 0.215 100 g

RV DH 3001 36.06 51.14 8.87 0.852 0.338 0.157 0.004 0.804 0.210 0.027 0.013 0.033 0.002 0.073 50 g
CRM BASI C SLAG

anal ysis listed in mass % 100 g units
Nunber A B Ca Cr F Fe K My Mh Na P S Si \ zZn
IRSID 802-1 8.53 0.0245 30.62 0.0053 0.243 0.576 0.491 2.87 0.460 0.236 0.109 0.714 15.16 0.366 0.028 0.0025
ECRM 804- 1 0.407 . 36.88 . . 11.92 . 0.88 1.48 . 7.67 0.127 2.59 0.152 0.460 .
CRM FERROALLOY SLAG 100 g units
Nunber A 2O3 BaO CaO Cr 2O3 Fe203 K20 MO MO Na20 S Si O2 Sro Ti O2
AM S 0536 8.17 1.72 27.6 0.064 1.69 0.608 5.27 26.0 . 0.85 26.7 0.57 0.35
AM S 0535 7.51 1.55 27.1 0.071 0.76 0.761 5.89 26.3 0.50 0.76 27.0 0.48 0.34
AMS 0533 6.99 1.63 26.73 0.119 0.908 0.649 6.31 23.69 0.417 0.827 30.09 0.504 0.338
| RON MAKI NG SLAG
# = class, where 1 = CRMand 2 = RM
# Nunber CaO Si O2 Al 2O3 C Fe FeO K20 MyO MO Na20 P205 S Ti O2 Units
1 NH 7-1-009 49.6 32.8 9.2 . 0.47 (0.19) 1. 0.60 (0.14) 1.17 0.38 75 g
2 BS Slag 2 44.6 36.9 10.3  (0.2) 0.24 0.16 5. 0.19 0.16 . 1.16 0.204 50 g
1 IRSID 803-1 43.28 36.38 13.19 . 0.613 . 4.05 0.713 . 0.270 0.767 0.502 100 g
1 IRSID 802-1* 42.84 32.43 16.12 0.576 . 4.76 0.593 Y 0.250 0.714 0.611 100 g
1 NH 7-1-008 42.1 39.1 8.4 0. 30 (0.52) 6. 0.73 (0.33) . (0.65) 0. 30 75 g
1 NH 7-1-005 38.8 35.3 10.0 . 0.21 . (0.19) 12 0.47  (0.13) (0.85) 0.32 75 g
1 CAN SL-1 37.48 35.73 9.63 . . 0.92 (0.51) 12.27 (0.86) (0.39) . 1.26  (0.38) 200 g
2 BS 100A 37.0 35.3 10.10 (0.2) 0.29 . (0.5) 12.85 0.33 (0.2) 0.0034 1.77 0.48 100 g
1 NH 7-1-010 31.2 44.0 7.94 . 5.5 (0.59) 0.73 3.40 (0.18) . 0.14 0.91 75 g
1 NH 7-1-007 31.2 39.0 6.2 0.55 (0.38) 18 0.78 (0.24) (0.57) 0.39 75 g
1 NH 7-1-014 30.1 33.6 24.0 1.27 (0.07) 9 (0.3) (0.07) (0.02) (0.07) 75 g
1 NH 7-1-011 29.4 21.9 24.0 1.9 (0.04) 17 1.97 (0.19) (0.03) (0.09) 75 g
1 NH 7-1-013 28.7 20.3 38.6 1.12 (0.03) 8 0.26 (0.04) (0.03) 0.78 75 g
1 NH 7-1-015 28.0 (44.7) 14.5 1.7 (0.08) 9 0.58 (0.1) (0.02) (0.08) 75 g
* Oxides Cal cul ated, see previous chart “BASIC SLAG' for actual certified values
STEEL MAKI NG SLAG

# = class, where 1 = CRMand 2 = RM CvBl, GBW RH. 50 g units NH: 75 g units all others: 100 g units
# Nunber CaO T.Ca CaF2 Si O2 A 2O3 0'203 F Fe FeO K20 MO MO Na20 PO s. P205 S Ti O V205
2 RHO2 64.7 . . (12.9) 11.0 (0.0 . (0.2) (0.2) 3.5 0.024 P: 0. (0.9) 0.07 .
1 JK S11 * . 60. 0 . 26.8 2.85 0.17 (7.9 . (0.2)* . 4.7 0.12 . (<0. 0. 30 0.95 (<0.01)
2 BS 101/3 54.4 . . 18.8 1.42 ¢ . 10.9 . 0.005 3.0 5.0 0.027 0 0.18 (0.9 .
1 CwvBl 1745 . 37.64 1.41 14.91 1.78 . 13.38  12.33 . 9.28 1.86 . 1 0.097 0.42
2 BS 101/1 52.9 . . 23.3 0.70 5.8 . 0.008 8.7 3.47 0.013 0 0.19 0.8
1 BS 101/4 52.5 16.7 0. 86 (13.3) . 0.007 4.8 4.79 0.018 0 0.15 1.16 .
1 TRSID 804-1 51.60 5.54 (0.79) . . 11.92 . . 1.46 1.91 . 17. . 0.127 0.25 0.82
1 BCS 381 49.0 8.78 0.67 0.33 . 13.3 3.69 . 1.03 3.16 . 15. 15.2 0.19 0.35 0.94
1 IRSID 805-1 48.92 6.63 0.616 . . 14.87 . . 1.86 2.05 . 16. . 0.092 0.342 0.918
2 BS 101/2 47.6 16.9 0.91 15.1 0.008 7.0 4.8 0.031 0. 0.20 (0.8) .
1 IRSID 806-1 46.13 11.72  0.901 . 17.89 . . 3.02 5.94 . 2. . 0.110 0.504 0.514
2 BS 101/5 46.1 15.2 0.74 . . 19.4 . 0.0044 5.0 5.7 (0.04) 0. . 0.12 1.2 .
1 ECRM 879-1 43.70 8.82 0.803 0.477 0.368 18.97 . . 2.19 4.45 . 8. 7.59 0.102 0.535 0.738
1 NH 143 42.90 4.88 (0.50) 0.97 . 14.53 8.62 5.29 2.84 16. . 0.083 0.15 .
1 NH 146 40. 56 11.38 4.29 0.69 20.30  18.47 5.47 5.52 2. 0.165 0.39
1 NH 151 34.83 . . 15.97  2.06 0. 65 . 14.94 0.14 5.05 8.44 7. 0.079 0.53
1 NH 156 34.66 . . 15.20 7.80 0.75 . 16. 35 0.14 4.66 3.81 5. 0.111 0.36
1 CwvBl 1744 26.73 . . 8.91 3.92 . . 34.33 36.55 12.15 2.01 0. 0.107 0.32
1 VS W/4 25.5 . . 16.7 3.62 23.2 25.5 18.3 4.17 P: 0. 0.037 1.02
1 NH 150 21.77 . . 15.69 3.23 1.74 24.23 27.30 (14. 46) 8.16 0. 0.044 0.15
1 NH 152 21.95 . . 15.91  2.60 28.67 14.40 12.79 6.17 4.85 (0. 0.028 0.37
1 NH 145 20.85 . . 22.43  2.39 0.99 27.97  30.46 2.71 9.26 2. 0.089 0.56
1 NH 149 9.85 . . 8.42 3.36 53.81 14.09 8.12 2.89 3.74 (0. 0.040 0.22
1 SARM 77 3.64 . . 26.8 27.5 12.5 5.31T . 22.99 . . 0.32T
1 NH 154 (1.15) 48.67  3.68 1.54 10.65 13.36 2.44 (28.0) (0. 0.074 0.27
# Nunber CaO T.Ca CaF2 Si O2 Al 2O3 Cr 2O3 F Fe FeO K20 MO MO Na20 P s. P205 S Ti O V205

* JK S11 lists total Fe as FeO

17025
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BLAST FURNACE SLAG anal ysis in mass % JSS: 70g NCS HC15x, 28x: 80g al | others: 100g

# Nunber CaO Ca Si O2 A 2O3 MO Fe FeO K20 Mh MO Na20 P P205 S Ti O2
1 1M 278 51.70 17.43 1.49 3.24  12.37 10. 96 (0.013) 4.47 (0.026) 0. 451 0.139  (0.178)
1 1M 275 44.35 40. 99 4.71 5.18 0.548 . 1.01 0.598 (0.823) (0.0097) 0.368 0. 160
1 1M 272 43.85 41. 80 4.74 5.26  (0.93) (0.423) 0.608 (0.342) 0.010 0.534  (0.170)
1 1m 271 43.81 41.35 4.76 5.03 1.57 0.426 0.615 0. 350 (0.011) 0.535  (0.188)
1 1M 273 43.45 42.50 7.09 1.98 1.08 0.674 0.882 0.620 (0.0097) 0.572 0. 258
1 1M 274 43.37 38.91 5.25 4.67 3.36 0. 456 0. 635 . 0.331 (0.011) 0.563 0. 205
1 JSS 905-2 42.8 34.4 13.7 5.4 0.33 K: 0.262 . 0.34 Na: 0. 144 0. 006 . (0.75) 0.528
2 DH 3226 41. 95 35.92 13.01 6.37 0.174 0. 407 0.236 . 0. 265 . .005 1.17 0.614
2 DH 3227 41. 07 37.50 12.09 6.314 0.196 0.527 0.433 . . 0.989 0. 700
2 DH 3231 40. 85 37.31 12.5 6.225 0.252 0.43 0. 362 1. 069 0.776
2 DH 3230 40. 42 . 37.24 12.64 5.944  0.667 . 0.431 0. 402 0.215 1.068 0.729
2 DH 3225 . 28.59 38.06 12.80 7.63 0. 385 . 0.115 0.129 0.092 . 1.55 0. 247
2 DH 3219 . 28.24 39.26  10.00 7.47 0.383 . 0.744 0.981 . 0.299 . 0.026  0.832 0.533
1 NCS HC15803  39. 66 . 35.00 13.93 5.61 1.76 2.16 0.42 . 0.175 0.26 0.0056 . 0.98 0.51
1 NCS HC28805  39. 20 34.91 12.80 9.27 0.76 . . 0. 090 . . 0.012 0.90 0.42
1 1M 276 38.57 10. 92 1.02 5.75 25.12 22.11 (0.0062) 4.88 . (0.017) 0.416 . 0.076  (0.172)
1 DH 3234 37.26 41.51  11.32 5.37 0.742 . 0.890 0.971 . . . . 0.90 0.618
1 NCS HC28804  37.13 31.18 16.26 7.52 2.01 . . 1.23 . 0.043 0.79 0.58
2 DH 3232 36.59 39.03 11.81 8.12 0.417 1.228 0.671 . 0.437 . 1.06 0.589
2 DH 3233 36. 30 41.53 11.53 5.27 1.72 0. 462 0.907 0.193 0.026  0.804 0.621
1 NCS HC28803  36. 26 31.82 16.85 9.92 0.92 . . . 0.78 . 0.018 0.75 0.52
2 DH 3228 35. 66 38.69 11.93 8.56 0.332 . 1.235 1.342 . 0.388 . 0.014 0.812 0.638
1 1m 277 35. 65 . 16. 32 1.61 6.39 23.63 (21.69) (0.019) 4.04 (0.032) 0.392 . 0.065 (0.177)
1 NM435.2 34.94 . 32.22 20.79 7.63 0.43 0.50 . . . 0.007 . 0.98 0.88
2 DH 3235 34.35 24.55 39.33 15.68 6.289 2.87 0.090 0. 341 0.103 . .015  1.539 0.229
2 DH 3224 . 27.10 37.88 12.86 7.03 2.53 0.170 0. 145 . 0.102 1.55 0. 265
1 NH 7-1-006 32.7 . 38.5 7.05 16.8 0.59 (0.61) . 1.24 (0.35) (0.56) 0.34
1 VS SH14 32.5 . 28.2 15.4 11.9 0.89 . . 0.59 . . 0. 45 9.63
1 NCS HC19805  25.57 . 22.67 13.85 9.05 0. 80 . . . 0.74 . . 0.234 25.28
1 ECRM 883-1 * . 21.32  16.67 6.55 8.86 0.9820 . 0.393 0.546 . 0. 316 0.0033 1.0885 1.3331
1 NH 7-1-012 0.57 51.4 45.2 (0.21) 1.02 (0.02) 0.06 (0.52) (0.009) (0.09)

Number BaO Ctot. 002 0203 Sr Sro V205 Zn Zr Zr O2 H20 900’ C

I Mz 278 (0.003)

I MZ 275 (0.0026)

I M2 272 (0.050)

1Mz 271 (0.036)

Mz 273 (0.0026)

I MZ 274 . . 0.051 g

JSS 905-2 . . . . .

DH 3226 0.093 0.064 . 0.039

DH 3227 0.094 . 0.054 0.039

DH 3231 . 0. 055 0.044

DH 3230 0.090 0.054 0.042

DH 3225 0.086 . . . 0.053 0.046 .

DH 3219 . 0.028  0.060 . 0. 045 . 0.07

NCS HC15803 . . Cu: 0. 0013 . .

NCS HC28805 . 60 g

I MZ 276 . . . . (0.009) .

DH 3234 0.087 0.018 0.048 0.01 . . .

NCS HC28804 . . . . . 60 g

DH 3232 0.087 . 0.076 . 0.022 .

DH 3233 0.082 0.021 0.047 0.019 0. 046

NCS HC28803 . . . . 60 g

DH 3228 0.097 0.062 0.007 . 0.035 .

I M2 277 . . Y (0.012) .

NM 435. 2 . . . . . .

DH 3235 0.107 0. 005 0.072 0.004 0.064

DH 3224 0.083 0.052 . 0.043

NH 7- 1- 006 . . . .

VS SH14 . . 0.23

NCS HC19805 . . . . 0.44 . . .

ECRM 883-1 * 0.0436 Ni : 0. 00053 0. 0130 0.0380 0. 122 0.0276 * ECRM 883-1 is certified for el enents only, not any oxides

NH 7-1-012
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CONVERTER SLAG

# = class, where 1 = CRMand 2 = RM
# Nunber CaO Ca Si O2 A 2O3 Fe KZO MO M MO Nb205 PZOS S Ti O2 VZOS
2 DH 3911 50. 50 8.58 0.933 18.51 . 1.54 4.42 . 0.055 2.65 0.160 0.350 0.590
2 DH 3908 47.13 12.70 1.096 18.96 0.008 2.513 4.31 . 0.072 1.488 0.110 0.558 0.273
1 NCS HC28810 33.35 14.45 1.76 16.52 . 7.10 2.78 . 1.60 0.120 1.25
1 NCS HC28809 32.65 15.40 4.38 13.50 7.75 2.30 . 1.67 0.195 1.02

Number Cr Quo Sro ZnO Units

DH 3911 0.154  0.007 . 0.003 100 g

DH 3908 0.331 . 0.028 100 g

NCS HC28810 . 80 g

NCS HC28809 80 g
CRM ELECTRI C FURNACE SLAG 50 g units
Nunber Ca(tot) Al 2O3 F FeO T. Fe MyO MO P205 S Si O2 Ti O2
CVsl 1757 28.87 8.72 0.82 1.89 2.26 15.66 2.39 0.030 0.25 24.80 0.25
CVsl 1756 16. 22 4.00 0.17 (15.25) 138.11 21.18 13.16 0.125 0.036 21.37 0.18
CRM FLUORI NE SLAG 100 g units
Number F T. CaF2 Ca CaO A 2O3 C FeO MO MO P Si O2 Ti O2 V205
JK S10 34.4 70.7 50.8 20.3 0.54 0.022 0.10 0.30 0.03 0.002 7.8 0.05 (<0.01)
IMZ EZP 1 31.62 . 36.76 . 24.85 . . (0.85) . . 2.61 . .
I M2 EZP 3 15.78 39.53 19.13 8.44 1.68
I M2 EZP 2 (0.89) 24.03 41.38 16.89 5.81

MANGANESE SLAG
anal ysis listed in nass % DH: RM 100 g units VS: CRM 150 g units

Number Mh M1304 A 2O3 C CaO Quo Fe Fe203 K20 MO P P205 S Si O2 ZnO
VS SH11/1 48.0 . . . . . 0.014 . . .
DH 7403 4.93 . 19.84 15. 95 0. 088 1.30 12.34 0.002 0.818 43.23 .
DH 7404 2.66 . 24.61 . 26.16 . 0.086 . 0.630 7.04 0.003 0.959 37.39 .
DH 7402 0.113 5.99 11.92 0.405 7.02 . 3.96 0.164 0.118 14.03 0.114 11.01 45.16

Nunmber Ba 0, G50, Na,0 sSno,  Sro Ti O, Y505 Zro, -H,0@®00' C

VS SH11/1 . . . . . . . . .

DH 7403 (0.475) 0. 032 0. 007 0. 433 0. 083 0. 100 (0.009) 0. 039 0. 062

DH 7404 0. 925 . 0. 007 (0.229) . 0. 109 0.164 0.014 0. 035 .

DH 7402 0. 086 0.133 0.386 0.274 . 0. 024 0.077
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CRM PHOSPHATE SLAG
total citric acid sol. ) ,

Number P205 P205 CaO Si O2 Units
BAM 826- 1 14. 65 10.73 46. 48 8.96 100 g
BAM 827- 1 20.70 18.79 47.38 6.21 100 g
CRM SLAG

anal ysis listed in mass %
Nunber A0 C Ca CaO F Fe FeO K,0 MO M MO Na,0 P P,Gy S SiQ, Tig, V0 Units
NCS HC18809  21.94 . 35.21 . 0. 30 . 6.55 0.18 . 0.024 0.69 16. 50 1.03 . 100 g
NCS HC28808  18.05 . . 35.71 0. 48 0.55 0.42 10.92 0.542 0.36 0.027 0.885 29.62 0.753 . 50 g
NCS HC28806  16.92 . . 37.53 0.211 0.35 0.46 10.80 0.414 0.39 0.013 1.15 30. 36 0.762 . 50 g
NCS HC18807  16.48 . . 35.77 1.10 8.77 . 0.74 . 0.009 0.90 33.04 0.73 . 100 g
NCS HC18806  14.11 . . 38.84 0. 60 8.45 . 0.30 . 0.008 1.13 32.75 2.63 . 100 g
NCS HC25801 4.91 . . 7.79 1.77 3.99 3531 . . 0.0056 . 0. 66 33.47 . . 50 g
NCS HC28807 3.67 . 32.32 0.76 13.54 10.44 0.033 7.27 4.06 0. 057 1.72 0.134 14.54 1.13 . 50 g
NCS HC18808 1.25 . 24.10 . 25.55 . . 11. 66 . 3.3 . . 2.00 0.13 13.44 2.22 . 100 g
NCS HC15804 . 0.014 0.22 . . . 44,42 . . 0.0032 . 0.32 25.16 . . 100 g
CRM TI N SLAG
Number Sn A 203 CaO FeO Si O2 Units
NCS HC35801 11.96 7.36 4.12 46. 18 19. 61 70 g
NCS HC35802 2.32 9.32 19.76 22.22 37.49 70 g
CRM TI TANI UM SLAG 100 g units
Nunber Tio, A,0; CaO CG,0; T.Fe MO MO S Sio, VG
NCS HC19815 94.69 2.62 0.287 . 1.02 2.67 1.21 0.166 1.92 .
DSZU 123.23-95 85.21 3.40 0.76 1.12 3.29 0.60 0.94 0.16 2.50 0.30
DSZU 123.24-01  85.19 3.28 . 0.76 3.69 . 0.85 0.12 2.88 0.31
NCS HC19814 84.94 3.04 1.83 1.08 7.27 0.74 0.247 4.13 .
NCS HC19813 77.66 2 1.52 6.43 5.28 1.08 0.118 5.50
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RM TUNDI SH SLAG
typical analysis listed in mass % 100 g units

Nunber CaO Si O2 MO Al 2O3 002 Fe203 K20 MO M1304 Na20 P205 S 503 Ti O2 - H20 900’ C
DH 5903 61.81 21.33 10. 07 3.70 0.016 1.36 0. 599 0. 046 0.174 0. 151 0.194 0.183 0.023
DH 5904 39. 47 30. 68 14.53 12.37 . 0. 591 0.622 0.076 0. 530 0.019 . 0. 038 .
DH 6604 1.609 24.75 64. 45 1.884 0.35 4.62 0. 089 . 0. 098 0.516 0. 084 . 0. 026 0.141 1.02
DH 6606 1.37 27. 46 62. 63 1.30 0.16 4.93 0.070 0. 093 . 0. 055 0.022 . 0.103 1.15
DH 6605 0. 40179 0. 347 1.15451

Number BaO C Tot Cr 2O3 F Ni O Sige

DH 5903 . 0. 046 .

DH 5904 0. 180 . 0. 025

DH 6604 0.471 0. 255 0. 165

DH 6606 . . .

DH 6605

VACUUM SLAG NCS: CRM 80 g units DH RM 100 g units
Nunber CaO Al 203 Cr Cr 203 Fe KZO MO Mh MO Nb205 PZOS S Si O2 Sro Ti O2 VZOS Zr O2 C her
DH 5119 53.43 17.04 . 0.075 2.54 0.012 10. 84 2.48 0. 270 0.102 0.188 8.30 0. 033 1.37 0. 053 0. 240
DH 5120 52.90 20.33 . 0. 039 1.55 0.011 11.68 1.27 0. 202 0. 039 0. 281 8.13 0. 032 1.28 0.016 0. 230
DH 5121 51. 14 23.56 0. 039 . 1.27 0.011 11.98 0. 769 0.109 0.028 0. 369 7.63 0.031 0. 869 0.012 0. 232
NCS HC19810 2.04 1.25 0.93 31. 26 1.9 10. 67 0. 046 0. 052 18.25 10. 02 17.2 Met . Fe: 0.22
CRM VANADI UM SLAG
Nunber Al 203 CaO 0'203 Fe MO MO P Si O2 Ti O2 VZOS Units
VS SH9/ 3 1.76 1.61 3.32 28.9 3.53 9.73 0.015 16. 63 7.39 22.2 150 ¢
CRM SLUDGE
anal ysis listed in ng/ kg except % which is mass % SRM 2781: 40 g SRM 2782: 70 g all others: 40 g units

Nunber Type Ag Al % As Ba Be Bi Ca% Cd Ce [e] Co Cr Cu Fe% Ga Hg I'n
SRM 2782 i ndustri al 30.6 1.37 166 254 0.67 4.17 1240 66.3 109 2594 26.9 35 1.10 238
BCR 146R i ndustrial . . . . . 18.8 . 7.39 196 838 . . 8.62 .
BCR 145R m xed . . . . 3.50 . 5.61 (313) 696 . 2.01
SRM 2781 donestic 98 1.6 7.82 3.9 12.78 . 202 627. 4 2.8 3.64
I RNT WI-L * water treatnent 11.9 3.03 8.87 781 3.73 3.73 8. 80 1.97 6.77 79.0 136 1.70 4.25
| RNT WI-M * water treatnment 40. 4 2.61 9. 84 787 72 . 5.15 11.9 8. 20 939 959 1.74 14.3
BCR 143R anended soi | . . . . . 71.8 12.3 (577) 130.6 1.10
conti nued SRM 2782 al so contains (2.1% Carbon and trace infornational values for Au, Eu, H, Rb, Sc, Sm Ta, Th, Th, U, Y, and Yb.
Nunber K% La Li My% Mh M N% Na% Ni P% Pb S% Sh Se Se Sn Sr Ti \Y Zn
SRM 2782 0.32 58.1 (5.0) 0.26 (300) 10.07 1.30 154.1  0.50 574 (0.2) (2.0) 0.44 (20.3) 0.0880 80 1254
BCR 146R . . . . 324 . . 69.7 . 609 . . . . . . 3061
BCR 145R . . 156 . . . 247 . 286 . . . 2122
SRM 2781 0.49 0.59 . 46.7 4.78 0.21 80. 2 2.42 202.1 16.0 51 0.32 1273
I RNT WI-L * (0.695) 0.781 390 (0.414) 32.0 0. 881 122 1.02 17.8 . . 170 41.3 1310
| RNT WI-M * 0.589 0.613 942 (0.303) 240 1.58 841 1.03 12.7 . 20.3 160 34.2 3080
BCR 143R . (904) . 299 . 179.7 . (0.6) . . . 1055

* |RNT certificates expired,

however use and sal es continue w thout problens worldwi de
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CRM RED SLURRY SET
anal ysis listed in mass % 50 g units, SET O\NLY
Number Al ,05 CaO Fe,0; SO, Ti O,
ShK411-01 12.7 5.67 58.7 4.57 4.85
ShK412- 01 13.3 7.0 57.3 4.67 4.32
ShK413- 01 11.2  11.8 35.6 22.3 2.09
ShK414- 01 11. 4 3.35 67.2 3.44 3.27
ShK415- 01 17.3 4.04 44. 4 10.5 7.11
ShK416- 01 15.1 5.13 52.1 .35 5.92
RM SODA ASH

anal ysis listed in mass % 100 g units
Nunber NaZCC% NadCl FeZC% NaZSCh

BCS 526 99.74 0.126 0. 0005 0. 008
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CRM SURFACE AREA
data listed in mzlg
Nunber Ml tipoint +/ - Single Point +/- Units
SRM 2206 10.99 0.68 10.73 0. 68 5 g granul ated gl ass
SRM 1900 2.85 0.09 2.79 0.07 4 g silicon nitride powder
CRM TENSI LE CREEP
Nunber Creep Rate at 400 h Tine to 2% Strain Tine to 4% Strain Units
BCR 425 72 x 100601 &+ 5 278 h = 16 557 h + 30 3 rods 14 mm @ x 150 mm
CRM TENSl LE STRENGTH and HARU\IESS data shows estimates of (material, neasurenent) uncertainty
ksi ksi % %
Nunber Tensile Strength Yield Strength Total Elongation Reduction Har dness Mat eri al Units
BS TRM 2A 125.6 (0.7, 2.4) 116.2 (0.9, 2.7) 20.1 (0.6, 1.8) 57.7 (0.9, 2.7) HRB 103 (2, 6) 600 ni ckel rod 25 nm @ x 158 nm
BS TRM 3 98.2 (0.6, 5.5) 44.7 (0.3, 3.1) 52.0 (1.2, 10.8) 57.1 (1.9, 17.3) HRB 86.3 (0.7, 6.3) 304 steel sheet 30 cmx 30 cm
BS TRM 1 93.3 (0.3, 2.1) 89.3 (0.5, 3.2) 15.6 (0.2, 1.6) 55.0 (0.4, 2.7) . 1018 steel rod 25 nm @ x 158 nm
BS TRM 1A 83.9 (0.3, 1.7) 70.2 (0.2, 1.5) 18.8 (0.3, 1.8) 56.9 (0.5, 3.2) . 1018 steel rod 25 nm @ x 158 nm
BS TRM 4 36.0 (0.1, 0.8) 28.4 (0.1, 0.7) 11.4 (0.1, 1.1) (37.0) - - HR15T 71.9 (0.6, 5.4) 5056 al uminum sheet 30 cmx 30 cm
CRM TENSI LE STRENTH
0. 2% Pr oof 0. 5% Pr oof Tensile El ongati on Reduction in Area

Nunber Stress (MPa) Stress (MPa) Strength (MPa) Fracture (Ain % at Fracture (Zin 9 Units
BCR 661B 300 = 7 318 + 7 750 + 13 40.9 + 0.9 60 + 4 1rod 14 nm@ x 500 nm
CRM BORON CARBI DE

analysis listed in nass % anal ysis listed in ng/kg 100 ¢
Nunber Tot.B Sol.B B | sotopi ¢ Abundance C N [e] Al Ca Co Cr Cu Fe Mh Na Ni Si Ti Zr
BAM ED102  78.47  0.116 19. 907 21.01 0.209 0.10 157 97 0.39 5.6 2.2 68 10.4 63 8.0 268 96 48.9
CRM CHROM UM CARBI DE

anal ysis listed in nass %
Nunber C Cr S Si Units
NCS HC37619 12.53 83. 83 0. 008 0.22 50 g
CRM SI LI CON CARBI DE

anal ysis listed in nass %
Nunber SiC Free C Si Si O2 Al 2O3 CaO Fe203 MO Units
NCS DC93028 97. 87 0. 48 0.18 0. 55 0. 10 0. 055 0. 39 0. 008 50 g
NCS DC93026 84.09 1.71 1.45 6. 15 1.41 0.17 0. 86 0. 082 50 g
NCS DC93027 90. 86 3.48 0.24 2.00 0.77 0. 47 1.12 0. 039 50 g
CRM TUNGSTEN CARBI DE

anal ysis listed in nass % SRM 276b: 75 g units all others: 100 g units

Nunber G ade C Free C Co Fe Mo Nb Ni Ta Ti
ECRM 783-1 Wa4- C6 6.188 (0.04) 0. 0022
SRM 889 WI'5- Co9- Ta5- Ti 4 (6.0) 9.50 (<0.05) (<0.05) (<0.05) (<O0.05) 4.60 4.03
SRM 887 83- Co10 (5.5) 10.35 (<0.05)  (<0.05)  (<0.05) (<0.01) (<0.01)  (<O.05)
SRM 888 64- Co25- Ta- 5 (4.6) 24.7 (<0.05)  (<0.05)  (<0.05) (<0.05) 4.77 (0. 04)
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CRM URBAN AEROSCLS anal ysis listed in mass %

Nunber A Ba Ca [e] Cu Fe K My Mh Na P Pb S Si Sr Ti Zn

NIES 28 5.04 0.0874 6.69 (0.807) 0.0104 2.92 1.37 1.40 0.0686 0.796 (0.145) 0.0403 (3.91) (14.9) 0.0469 0.292 0.114

anal ysis listed in ng/kg

Number As Be Cd Co Cr La M Ni Rb Sh Sc Se Sn Th U \ Y Units

NIES 28 90.2 (5.09) 5.60 (22.0) (65.6) (32.7) (28.4) 63.8 (64.1) (20.1) (10.7) (14.4) (21.5) (11.1) 4.33 73.2 (21.9) 1.5¢g

CRM URBAN PARTI CULATE MATTER analysis listed in mass % O g = organic Elem = El emental powder 2 g

Nunber A C COg CEem Ca [e] Cu Fe K My Mh Na Pb S Si Ti Zn

SRM 1648a  3.43 (12.7) (10.5) (2.3) 5.84 0.4543 0.0610 3.92 1.056 0.813 0.0790 0.4240 0.655 5.51 12.8 0.4021 0.4800

anal ysis listed in ng/kg

Nunber Ag As B Br Cd Ce Co Cr Cs Hf La Ni Rb Sb Sc Se Sm Sr Th \ w

SRM 1648a 6.0 115.5 161 502 73.7 54.6 17.93 402 3.4 (5.2) 39 81.1 51.0 45.4 (6-120) 28.4 4.3 215 (7-107) 127 4.6

CRM VANADI UM NI TROGEN ALLOY anal ysis listed in mass %

Number \ N C o A M P S Si As Ca Cr Fe Units

NCS HC28641 78. 04 14.13 5.71 (0.6) 0. 26 0. 0065 0.012 0.0013 0. 26 0.0014 0.064 0. 082 0. 65 25 g

NCS HC28642 77.73 16. 64 3.39 (0.6) 0.24 0. 0050 0.010 0. 0016 0.23 0.0012 0.044 0. 082 0.57 25 g

NCS HC93630 77.73 14.57 3.96 . 0.164 0. 0082 0. 0075 0.0014 0.061 . . . . 25 g

NCS HC28639 77.58 9. 44 9.22 (0.5) 0.24 0. 0091 0. 147 0. 0025 0. 40 0.0074 0.066 0.0032 1.95 25 g

NCS HC28640 76.73 13.31 6.01 (0.7) 0.28 0. 0045 0. 142 0. 0019 0. 40 0.012 0.10 0.019 1.76 25 g

Y 19606 76.57 15.55 3.07 2.26 0. 043 0.076 0.011 0. 0099 0.24 . . . . 100 ¢

Y 19607 76. 56 15.50 2.93 2.60 0. 050 0. 050 0.011 0.018 0.23 . . . . 100 ¢

CRM ZI RCON CONCENTRATE * SARM 62 |ists Total Fe as Fe,05 and Ti as Ti o, DSU: 20 or 50 g others: 100 g
Nunber Zr O2 Zr 02+Hf O2 Si O2 Al 203 CaO F9203 KZO Hf O2 MO Na20 PZOS SnO2 Ti O2 ThO2 U:,'O8 LA
DSZU 123. 47- 03 . 66. 1 . 0.75 . 0.074 . . . . 0. 099 0.22 . .
SARM 62 * 64.2 . 32.8 0.88 (0.11) 0.07 . 1.31 (0.04) . 0.12 . 0.13 0.0158 0. 0354
BCS 204A . 53.8 37.6 0.74 0.15 0.18 0.017 . 0.012 0.014 0.77 1.69 2.22 . .
CRM ZIRCONIA - Yttrium Stabilized Zirconi um Oxi de

Nunber Al Ca Fe Hf My P Si Th Ti u Y nmonoclinic zro, Units

ERM ED105 0.0660 0.0242 0.0095 1.535 0.00129 (<0.0075) 0.0195 0.0112 0.0497 0.0292 6.11 (1.94) powder 47 g

CRM ZI RCONI A SET available in SET/4 only 50 g units

Nunber A 203 CaO FeZQS Hf O2 KZO MO NaZO Nb205 Si C\2 Ti C\2 LA

JCRM R0O51 . 0.0017 0. 0017 1.96 . 0. 0004 0.015 . (0.005) (0.0005) 0.71

JCRM R052 . 0.019 (0. 0004) 1.81 . 0013 0. 0042 0. 0021 0.019 0.0012 0.25

0 .
JCRM R053 . 0.021 0. 030 1.67  (0.0007) 0.0020 0.028 0.054 0.036 0.127 0. 65
JCRM R054 0.136  0.535 0.132 1.60 (0.0003) 0.208 0.0027  0.427 0.300 0.138 0.15
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