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ECHNICAI GROUP

Prep Standard - Chemical Standard Summary

Order ID : Q1769

Test : Metals Group4

Prepbatch ID : PB167567,

Sequence ID/Qc Batch ID: LB135424,LB135424,
Standard ID :

MP85016,MP85017,MP85018,MP85019,MP85020,MP85021,MP85022,MP85023,MP85024,MP85025,MP85026,MP850
30,MP85031,MP85156,

Chemical ID :
M4883,M4891,M5020,M5288,M5387,M5395,M5429,M5466,M5472,M5496,M5497,M5516,M5521,M5658,M5747,M5748
,M5768,M5789,M5798,M5799,M5800,M5801,M5811,M5814,M5816,M5817,M5820,M5875,M5959,M5970,M5978,M5985
,M6003,M6012,M6021,M6023,M6028,M6030,M6058,M6076,M6128,M6137,M6150,M6151,M6152,M6155,M6156,M615
8,M6160,W3112,
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284 Sheffield Street, Mountainside, New Jersey 07092, Phone
Fax : 908 789 8922

Metals STANDARD PREPARATION LOG

: 908 789 8900,

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabjit Jaswal
902 ICP AES CAL BLK ( SO/ICB/CCB) MP85016 | 03/26/2025 | 04/26/2025 Kareem None None

Khairalla 04/07/2025

FROM 125.00000ml of M6151 + 2350.00000ml of W3112 + 25.00000ml of M5789 = Final Quantity: 2500.000 ml

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabijit Jaswal
907 ICPAES STD S (S5) MP85017 | 03/26/2025 | 04/26/2025 Kareem None None

Khairalla 04/07/2025

FROM 5.00000mI of M5395 + 5.00000ml of M5466 + 5.00000mI| of M5472 + 5.00000ml of M5816 + 5.00000mI of M5820 + 5.00000m|

of M5875 + 5.00000ml| of M5970 + 5.00000ml of M6076 + 5.00000mlI of M6160 + 455.00000ml of MP85016 = Final Quantity:

500.000 mi




Al

C Al G ROL

| a—

-

284 Sheffield Street, Mountainside, New Jersey 07092, Phone
Fax : 908 789 8922

Metals STANDARD PREPARATION LOG

: 908 789 8900,

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabijit Jaswal
910 ICP AES STD S4 MP85018 | 03/26/2025 | 04/26/2025 Kareem None None

Khairalla 04/07/2025

FROM 50.00000ml of MP85016 + 50.00000ml of MP85017 = Final Quantity: 100.000 ml

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabijit Jaswal
909 ICP AES STD S3 MP85019 | 03/26/2025 | 04/26/2025 Kareem None None

Khairalla 04/07/2025

FROM 25.00000ml of MP85017 + 75.00000ml of MP85016 = Final Quantity: 100.000 ml
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284 Sheffield Street, Mountainside, New Jersey 07092, Phone
Fax : 908 789 8922

Metals STANDARD PREPARATION LOG

: 908 789 8900,

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabijit Jaswal
3913 ICP AES STD S2 MP85020 | 03/26/2025 | 04/26/2025 Kareem None None
Khairalla 04/07/2025
FROM 16.00000ml of MP85017 + 184.00000ml of MP85016 = Final Quantity: 200.000 ml
Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabijit Jaswal
2950 ICP AES S1/CRI STOCK STD MP85021 | 03/26/2025 | 04/26/2025 Kareem None None
Khairalla 04/07/2025
FROM 0.03000mlI of M5798 + 0.03000mI of M6028 + 0.04000ml of M6137 + 0.05000ml of M5496 + 0.05000mI of M5658 + 0.05000ml

of M5811 + 0.05000ml of M6030 + 0.06000mI of M5747 + 0.10000ml of M4883 + 0.10000mI of M5472 + 0.10000ml of M5521 +
0.10000mI of M5801 + 0.10000ml of M5820 + 0.10000ml of M5970 + 0.10000ml of M6128 + 0.15000ml of M5800 + 0.20000ml
of M4891 + 0.20000ml| of M5748 + 0.20000ml of M5799 + 0.20000ml of M6021 + 0.20000ml of M6023 + 0.25000ml of M5466 +
0.25000ml of M6160 + 0.50000ml of M5387 + 0.50000mlI of M5814 + 1.00000ml of M5288 + 1.00000ml of M5497 + 1.00000ml
of M5516 + 1.00000mI| of M5768 + 1.00000ml of M5978 + 1.00000mI of M6156 + 2.00000ml of M5816 + 77.68000ml of
MP85016 = Final Quantity: 100.000 ml
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284 Sheffield Street, Mountainside, New Jersey 07092, Phone
Fax : 908 789 8922

Metals STANDARD PREPARATION LOG

: 908 789 8900,

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabjit Jaswal
2951 ICP AES S1/CRI WORK STD MP85022 | 03/26/2025 | 04/26/2025 Kareem None None
Khairalla 04/07/2025
FROM 2.00000ml of MP85021 + 98.00000mI of MP85016 = Final Quantity: 100.000 ml
Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabjit Jaswal
912 ICP AES ICV SOLN MP85023 | 03/26/2025 | 04/26/2025 Kareem None None
Khairalla 04/07/2025
FROM 0.02500ml of M5020 + 0.02500ml of M5429 + 0.02500ml of M5817 + 0.10000ml of M5466 + 0.25000ml of M5472 + 0.25000ml

of M6058 + 10.00000ml of M6150 + 89.77500ml| of MP85016 = Final Quantity: 100.000 ml
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284 Sheffield Street, Mountainside, New Jersey 07092, Phone
Fax : 908 789 8922

Metals STANDARD PREPARATION LOG

: 908 789 8900,

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabijit Jaswal
904 ICP AES ICSA SOLN MP85024 | 03/26/2025 | 04/26/2025 Kareem None None

Khairalla 04/07/2025

FROM 25.00000ml of M6152 + 225.00000mlI of MP85016 = Final Quantity: 250.000 ml

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabijit Jaswal

3494 ICP AES ICSAB SOLN-1 MP85025 | 03/26/2025 | 04/26/2025 Kareem None None
Khairalla 04/07/2025
FROM 0.01000ml of M5020 + 0.01000ml of M5817 + 0.10000ml of M5472 + 0.10000ml of M5970 + 0.10000mI of M6076 + 10.00000ml

of M6152 + 10.00000ml of M6155 + 79.50000mI of MP85016 = Final Quantity: 100.000 ml
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284 Sheffield Street, Mountainside, New Jersey 07092, Phone
Fax : 908 789 8922

Metals STANDARD PREPARATION LOG

: 908 789 8900,

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabjit Jaswal
911 ICP AES CCV SOLN MP85026 | 03/26/2025 | 04/26/2025 Kareem None None

Khairalla 04/07/2025

FROM 50.00000ml of MP85016 + 50.00000ml of MP85017 = Final Quantity: 100.000 ml

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabjit Jaswal
919 ICP AES INTERNAL STD MP85030 | 03/26/2025 | 04/26/2025 Kareem None None

Khairalla 04/07/2025

FROM 1.00000ml of M5959 + 10.00000ml of M5985 + 1969.00000ml of W3112 + 20.00000ml of M5789 = Final Quantity: 2000.000 mi
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284 Sheffield Street, Mountainside, New Jersey 07092, Phone
Fax : 908 789 8922

Metals STANDARD PREPARATION LOG

: 908 789 8900,

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabjit Jaswal
513 RINSE SOLN MP85031 | 03/26/2025 | 04/26/2025 Kareem None None

Khairalla 04/07/2025

FROM 200.00000ml of M5789 + 9800.00000ml of W3112 = Final Quantity: 10000.000 ml

Recipe Expiration | Prepared Supervised By
ID NAME NO. Prep Date Date By ScalelD PipettelD Sarabjit Jaswal
170 1:1HCL MP85156 | 04/07/2025 | 08/18/2025 Kareem None None

Khairalla 04/07/2025

FROM 1250.00000ml of M6151 + 1250.00000ml of W3112 = Final Quantity: 2500.000 ml
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CHEMICAL RECEIPT LOG BOOK

284 Sheffield Street, Mountainside, New Jersey 07092, Phone : 908 789 8900,
Fax : 908 789 8922

. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57034 / Se, 1000 PPM, 070221 09/07/2025 08/06/2021 / 08/05/2021 /
. . M4883
Standards, Inc. 125 ml jaswal jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 58030 / Zinc, Zn, 500 ml, 031921 05/19/2025 08/25/2021 / 08/05/2021 / M4891
Standards, Inc. 1000 PPM bin jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57115 / P, 10000 PPM, 032921 05/17/2025 12/13/2021 / 12/09/2021 /
. . M5020
Standards, Inc. 125 ml bin bin
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 58119 / K, 10000 PPM, 071122 07/11/2025 09/01/2022 / 07/21/2022 /
. . M5288
Standards, Inc. 500 mi jaswal jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57056 / Ba, 1000 PPM, 072122 07/21/2025 11/01/2022 / 09/18/2022 /
. . M5387
Standards, Inc. 125 ml jaswal jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Inorganic CLPP-CAL-3 / CLP CAL T2-MEB714159 | 01/13/2027 01/30/2024 / 09/19/2022 / M5395
Ventures SOLUTION #3, 125mL bin bin
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ECHNICAI GROUP

CHEMICAL RECEIPT LOG BOOK

284 Sheffield Street, Mountainside, New Jersey 07092, Phone : 908 789 8900,
Fax : 908 789 8922

Standards, Inc.

500 ml

kareem

bin

. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57103 / Li, 10000 PPM, 070622 07/06/2025 01/30/2023 / 01/26/2023 /
. . M5429
Standards, Inc. 125 ml bin bin
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57058 / Cerium, 061322 06/13/2025 03/06/2023 / 03/01/2023 / M5466
Standards, Inc. 1000PPM, 100ML bin bin
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57038 / Sr, 1000 PPM, 082922 08/29/2025 01/14/2025 / 03/16/2023 /
. M5472
Standards, Inc. 125 ml Jaswal jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 58113 / Al, 10000 PPM, 011623 01/16/2026 08/15/2023 / 03/17/2023 /
. . M5496
Standards, Inc. 500 mi jaswal bin
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 58120 / Ca, 10000 PPM, 031523 03/15/2026 03/18/2023 / 03/17/2023 /
. . M5497
Standards, Inc. 500 ml bin bin
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 58111 / Na, 10000 PPM, 022123 11/06/2025 11/06/2024 / 03/17/2023 / M5516
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ECHNICAI GROUP

CHEMICAL RECEIPT LOG BOOK

284 Sheffield Street, Mountainside, New Jersey 07092, Phone : 908 789 8900,
Fax : 908 789 8922

. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 58029 / Cu, 1000 PPM, 102622 10/26/2025 11/21/2022 / 11/20/2022 /
. . M5521
Standards, Inc. 500 mi bin bin
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 58024 / Chromium, Cr, 060523 06/05/2026 08/28/2023 / 08/25/2023 / M5658
Standards, Inc. 500 ml, 1000 PPM jaswal jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute / Lead (Pb) 1000PPM 100923 10/09/2026 05/20/2024 /| 12/20/2023 /
. M5747
Standards, Inc. Jaswal jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute / Nickel (Ni) 1000PPM 091223 09/12/2026 01/02/2024 / 12/20/2023 /
. . M5748
Standards, Inc. bin jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 58112 / Mg, 10000 PPM, 091823 09/18/2026 01/08/2024 / 01/03/2024 /
. . M5768
Standards, Inc. 500 ml bin bin
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Seidler Chemical BA-9598-34 / Nitric Acid, 23G1262003 | 07/30/2025 02/08/2024 / 06/26/2023 / M5789
Instra-Analyzed (cs/4x2.5L) Al-Terek Al-Terek
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CHEMICAL RECEIPT LOG BOOK

284 Sheffield Street, Mountainside, New Jersey 07092, Phone : 908 789 8900,
Fax : 908 789 8922

Standards, Inc.

ml

Sohil

jaswal

. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57004 / Be, 1000 PPM, 102523 10/25/2026 02/09/2024 / 02/09/2024 /
. . M5798
Standards, Inc. 125 ml bin bin
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57050 / Sn, 1000 PPM, 071123 07/11/2026 02/09/2024 / 02/09/2024 /
. . M5799
Standards, Inc. 125 ml bin bin
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57027 / CO, 1000 PPM, 091923 09/19/2026 05/31/2024 /| 02/09/2024 /
. . M5800
Standards, Inc. 125 ml bin bin
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57033 / As, 1000 PPM, 111323 11/13/2026 02/09/2024 / 02/09/2024 /
. . M5801
Standards, Inc. 125 ml bin bin
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 58126 / Fe, 10000 PPM, 051523 05/15/2026 02/06/2025 / 01/03/2024 /
. M5811
Standards, Inc. 500 ml kareem jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57005 / B, 1000 PPM, 125 071123 07/11/2026 03/26/2024 / 01/03/2024 / M5814
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CHEMICAL RECEIPT LOG BOOK

284 Sheffield Street, Mountainside, New Jersey 07092, Phone : 908 789 8900,
Fax : 908 789 8922

Standards, Inc.

ml

Jaswal

Jaswal

. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57016 / S, 1000 PPM, 125 122923 12/29/2026 05/20/2024 / 02/09/2024 /
. M5816
Standards, Inc. ml Jaswal jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57116 / S, 10000 PPM, 071123 07/11/2026 03/01/2024 / 02/09/2024 /
. . M5817
Standards, Inc. 125 ml jaswal jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57015 / P, 1000 PPM, 125 091123 09/11/2026 05/01/2024 / 02/09/2024 /
. . M5820
Standards, Inc. ml jaswal jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Inorganic CLPP-CAL-1 / CLP CAL T2-MEB714417 | 01/27/2027 04/19/2024 /| 02/22/2024 | M5875
Ventures SOLUTION #1, 125mL jaswal jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Inorganic CGY10-1 / YTTRIUM V2-Y740548 02/20/2029 07/01/2024 / 06/14/2024 / M5959
Ventures 125mL 10,000ug/mL Jaswal Jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57003 / Li, 1000 PPM, 125 061224 06/21/2027 07/01/2024 / 07/01/2024 / M5970
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ECHNICAI GROUP

CHEMICAL RECEIPT LOG BOOK

284 Sheffield Street, Mountainside, New Jersey 07092, Phone : 908 789 8900,
Fax : 908 789 8922

. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Inorganic CGTI1-1 / TITANIUM T2-TI719972 | 06/17/2027 08/07/2024 / 02/22/2024 | M5978
Ventures 125mL 1000ug/mL jaswal Jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Inorganic CGIN10-5 / INDIUM 1 x U2-IN729349 | 02/21/2028 10/08/2024 / 06/14/2024 /
M5985
Ventures 500 ml Jaswal Jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Inorganic WW-LFS-1 / Laboratory T2-MEB723367 | 08/26/2025 02/26/2025 / 05/14/2024 /| M6003
Ventures Fortified Stock Solution 1, Eman Jaswal
125 ml
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Inorganic WW-LFS-2 / Laboratory U2-MEB731108 | 09/17/2025 03/17/2025 / 05/14/2024 | ME012
Ventures Fortified Stock Solution 2, Eman Jaswal
125 ml
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57023 / V, 1000 PPM, 125 062424 06/24/2027 09/28/2024 / 08/05/2024 /
. M6021
Standards, Inc. ml jaswal Jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57081 / TI, 1000 PPM, 125 0624724 06/27/2027 08/05/2024 / 08/05/2024 /
M6023
Standards, Inc. ml kareem Jaswal
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ECHNICAI GROUP

CHEMICAL RECEIPT LOG BOOK

284 Sheffield Street, Mountainside, New Jersey 07092, Phone : 908 789 8900,
Fax : 908 789 8922

. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57048 / Cd, 1000 PPM, 070124 07/01/2027 08/05/2024 / 08/05/2024 /
M6028
Standards, Inc. 125 ml kareem Jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57047 / Ag, 1000 PPM, 122823 12/28/2026 08/05/2024 / 08/05/2024 /
M6030
Standards, Inc. 125 ml kareem Jaswal
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Inorganic CHEM-QC-4 / V2-MEB746173 | 01/29/2026 01/29/2025 / 08/22/2024 /| M6058
Ventures CHEM-QC-4, Second JANVI Jaswal
Source, 1000 ug/ml, B, Mo,
Si, Sn, Ti
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Inorganic 29651Q / V2-MEB746762 | 01/01/2026 01/01/2025 / 09/19/2024 / MBO76
Ventures CHEM-CLP-4/.25L kareem kareem
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 58025 / Mn, 1000 PPM, 101124 10/11/2027 01/13/2025 / 01/13/2025 /
M6128
Standards, Inc. 500 ml kareem kareem
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Inorganic CGSI1-1 / SILICON 125mL V2-S1744713 | 07/10/2029 01/14/2025 / 10/03/2024 /
M6137
Ventures 1000ug/mL Jaswal Jaswal
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ECHNICAI GROUP

CHEMICAL RECEIPT LOG BOOK

284 Sheffield Street, Mountainside, New Jersey 07092, Phone : 908 789 8900,
Fax : 908 789 8922

. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
EPA ICV-1 / ICV (ICP/ICPMS) ICV1-1014 07/07/2025 02/07/2025 / 04/20/2021 / M6150
STOCK SOLN JANVI JANVI
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Seidler Chemical BA-9530-33 / Hydrochloric 22G2862015 | 08/18/2025 02/18/2025 / 01/15/2025 /
. M6151
Acid, Instra-Analyzed Sagar Sagar
(cs/6x2.5L)
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
EPA PARTA / ICSA(ICP) ICSA-1211 08/24/2025 02/24/2025 / 04/20/2021 / M6152
STOCK SOLN kareem kareem
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
EPA PART B / ICSAB (ICP) ICSB-0710 06/20/2025 02/10/2025 / 02/09/2024 / M6B155
STOCK SOLN kareem kareem
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57042 / Mo, 1000 PPM, 032123 03/21/2026 11/06/2024 / 06/12/2024 / M6156
Standards, Inc. 125 ml JANVI JANVI
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Seidler Chemical BA-9598-34 / Nitric Acid, 24D1062002 03/25/2029 03/10/2025 / 02/02/2025 / M6158

Instra-Analyzed (cs/4x2.5L)

Eman

Sagar




CHEMICAL RECEIPT LOG BOOK

284 Sheffield Street, Mountainside, New Jersey 07092, Phone : 908 789 8900,
Fax : 908 789 8922

. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Absolute 57051 / Sb, 1000 PPM, 071724 03/24/2026 03/24/2025 / 10/18/2024 /
M6160
Standards, Inc. 125 ml kareem kareem
. Expiration | Date Opened/ Received Date / Chemtech
Supplier ItemCode / temName Lot # Date Opened By Received By Lot #
Seidler Chemical DIW / DI Water Daily Lab-Certified 07/03/2029 07/03/2024 / 07/03/2024 / W3112

lwona

lwona




Absolute Standards, Inc.
800-368-1131
www.absolutestandards.com

Certified Reference Material CRM

ANAB ISO 17034 Accredited
AR-1539 Certificate Number

M6028 https://Absolutestandards.com
R LIL|2y
CERTIFIED WEIGHT REPORT: Lot #
Part Number: 57048 Solvent: 24002546 Nitric Acid s
2 . i i’
Lot Number: 070124 Adoah & Broch~
Description: Cadmium (Cd) o
2% 40.0 Nitric Acid Formulated By: Aleah O'Brady 070124
Expiration Date: 070127 (mL)
Recommended Storage: Ambient (20 °C) X
Nominal Concentration (ug/mL): 1000 it
NIST Test Number: 6UTB 5E-05 Balance Uncertainty |Reviewed By: Pedro L. Rentas 070124
Weight shown below was diluted to (mL):  2000.07 0.100 Flask Uncertainty
Expanded SDS Information
Lot Nominal Purity Uncertainty Assay Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.) NIST
OOEB::Q RM# Number  Conc. (ug/mL) (%)  Purity (%) (%)  Weight (g) Weight (g) Conc. (o/mb) +/- (pg/mL) CAS# OSHA PEL (TWA) LDS0 SRM
1. Cadmium nitrate tetrahydrate (Cd)  IN0O24 cpmoszoz1a1 1000 99.999 0.10 36.5 5.4797 5.4804 1000.1 2.0 10022-68-1 0.01 mg/m3 orl-rat 60.2mg/kg 3108
(1] Spectrurm No. ¥ I 12.5114 sec]:S&8148.D# [Count] [Linaar]
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Part # 57048 Lot # 070124 10f2 Printed: 8/1/2024, 2:13:25 PM



Absolute Standards, Inc. ANAB ISO 17034 Accredited
800-368-1131 ’ Certified Reference Material CRM AR-1539 Certificate zma_%ﬂ

www.absolutestandards.com https://Absolutestandards.com

Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS (ng/mL)

= = ! L, ¥ Syt = - = w| = g ..... ,".u...n = e e YT . L B 3 Y c— .,.. ok g LAt b S FL
Al <002 Cd T Dy <0.02 Hf <0.02 Li <0.02 Ni <0.02 Pr <002 Se <02 Tb <0.02 w <002
Sb <002 Ca <0.2 Er <0.02 Ho <0.02 Lu <002 Nb <002 Re <002 Si <0.02 Te <0.02 u <002
As <0.2 Ce <0.02 Eu <0.02 In <0.02 Mg <0.01 Os <0.02 Rh <002 Ag <0.02 Tl <0.02 v <002
Ba <002 Cs <0.02 Gd <0.02 Ir <0.02 Mn <0.02 Pd <002 Rb <002 Na <02 Th <002 Yb <0.02
Be <0.01 Cr <0.02 Ga <0.02 Fe <02 Hg <02 P <002 Ru <002 Sr <0.02 Tm <0.02 Y <002
Bi <002 Co <0.02 Ge <0.02 La <0.02 Mo <002 Pt <0.02 Sm <002 S <0.02 Sn <0.02 Zn <002
B <002 Cu <0.02 Au <0.02 Pb <002 Nd <0.02 K <02 Sc <0.02 Ta <0.02 Ti <002 Zr <0.02

(T) = Target analyte
Physical Characterization:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result," NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 57048 Lot # 070124 20f2 Printed: 8/1/2024, 2:13:25 PM



M5875 Recon 02/22/2024

4N SREANES Certificate of Analysis

Refine your results. Redefine your industry.

300 Technology Drive P: 800-669-6799/540-585-3030
Christiansburg, VA 24073 USA F: 540-585-3012
inorganicventures.com info@inorganicventures.com

1.0 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO 17034, "General Requirements for
the Competence of Reference Material Producers" and ISO/IEC 17025, "General

Requirements for the Competence of Testing and Calibration Laboratories". [ACCREDITED] [ACCREDITED]
Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate il SR oyt

Number QSR-1034).

2.0 PRODUCT DESCRIPTION
Product Code: Multi Analyte Custom Grade Solution
Catalog Number: CLPP-CAL-1
Lot Number: T2-MEB714417
Matrix: 5% (v/v) HNO3

Value / Analyte(s): 5 000 pg/mL ea:

Calcium, Potassium,
Magnesium, Sodium,

2 000 pg/mL ea:
Aluminum, Barium,

1 000 ug/mL ea:
Iron,

500 pg/mL ea:

Nickel, Vanadium,
Zinc, Cobalt,
Manganese,

250 pg/mL ea:
Silver, Copper,

200 pg/mL ea:
Chromium,

50 pg/mL ea:
Beryllium
3.0 CERTIFIED VALUES AND UNCERTAINTIES
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ANALYTE

Aluminum, Al
Beryllium, Be
Chromium, Cr
Copper, Cu
Magnesium, Mg
Nickel, Ni
Silver, Ag

Vanadium, V

Density:

Assay Information:

ANALYTE
Ag
Ag
Al
Al
Ba
Ba
Be
Be
Ca
Ca
Co
Co
Cr
Cr
Cu
Cu
Fe
Fe
K
K
Mg
Mg
Mn
Mn
Na
Na
Ni
Ni
\
\Y
Zn
Zn

CERTIFIED VALUE
2000 £ 7 ug/mL

50.00 £ 0.26 pg/mL
200.0 £ 1.0 pg/mL
250.0 £ 1.0 pg/mL
5000 £ 20 pg/mL
500.0 £ 2.2 ug/mL
250.0 £ 1.1 ug/mL

499.7 £ 2.2 pg/mL

ANALYTE

Barium, Ba
Calcium, Ca
Cobalt, Co
Iron, Fe
Manganese, Mn
Potassium, K
Sodium, Na

Zinc, Zn

1.118 g/mL (measured at 20 + 4 °C)

METHOD
ICP Assay

Volhard
ICP Assay
EDTA

ICP Assay
Gravimetric
ICP Assay
Calculated
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Calculated
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Gravimetric
ICP Assay
EDTA

ICP Assay
EDTA

ICP Assay
Gravimetric
ICP Assay
EDTA

IC Assay
EDTA

ICP Assay
EDTA

NIST SRM#
3151

999¢
3101a
928
3104a

3105a

3109a
928
3113
928
3112a

3114
928
3126a
928
3141a

3131a
928
3132
928
3152a

3136
928
3165
928
3168a
928

CERTIFIED VALUE
2000 + 9 pg/mL

5000 * 22 ug/mL
500.0 * 2.4 ug/mL
1000 * 4 pg/mL

500.0 £ 2.0 ug/mL
5000 £ 19 pg/mL
5000 £ 18 pg/mL

500.0 + 2.2 pg/mL

SRM LOT#

160729
999c¢
140903
928
140909

See Sec.

090514

See Sec.

130213
928
190630
928
170630

See Sec.

121207
928
140812
928
140813

See Sec.

140110
928
050429
928
120715

See Sec.

120619
928
160906
928
120629
928

4.2

4.2

4.2

4.2

4.2

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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4.0

5.0

6.0

7.0

8.0

Characterization of CRM/RM by Two or More Methods

Certified Value, Xcryrm Where two or more methods of characterization are
used is the weighted mean of the results:
XcrMRM = Z(wj) (X;)
Xi = mean of Assay Method i with standard uncertainty Uchar i
w; = the weighting factors for each method calculated using the inverse square of
the variance:

W; = (Mignar 7/ E(1(Ugngr i)

CRM/RM Expanded Uncertainty (£) = Ucrmrm = K (Wchar + Wpp + Uts + U2s)

k = coverage factor = 2

Uchar = {Z((wi)2 (uchar 1)2)]1/2 where Ugharj are the errors from each characterization method
up}, = bottle to bottle homogeneity standard uncertainty

Upg = long term stability standard uncertainty (storage)

Upg = transport stability standard uncertainty

Characterization of CRM/RM by One Method

Certified Value, Xcry/rm: Where one method of characterization
is used is the mean of individual results:

XcRM/RM = Xa) (Uchar a)
Xa = mean of Assay Method A with
Uchar a = the standard uncertainty of characterization Method A

) ,
CRM/RM Expanded Uncertainty (£) = Ucrmyrm = K (Wchar a * U2bb * Wits * U 1)

k = coverage factor = 2

Uchar a = the errors from characterization

upp = bottle to bottle homogeneity standard uncertainty
Upg = long term stability standard uncertainty (storage)
ugg = transport stability standard uncertainty

TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is
specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (pg/mL)

N/A
INTENDED USE

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL
7.1 Storage and Handling Recommendations
- Store between approximately 4° - 30° C while in sealed TCT bag.
- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). It is

the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

Note: This solution contains Silver (Ag), please refer to our Sample Preparation Guide for more information.

https://www.inorganicventures.com/sample-preparation-guide/samples-containing-silver
HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
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9.0

10.0

1.0

12.0

HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 ISO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers™

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorganic Ventures, 300 Technology Drive, Christiansburg, Va. 24073, USA; Telephone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventures.com; info@inorganicventures.com
CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY
11.1 Certification Issue Date

January 27, 2022

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date

- January 27, 2027
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term

stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the

date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Approved By:

Thomas Kozikowski
Manager, Quality Control 9 ; 5 i 5

Certifying Officer:

Paul Gaines
Chairman / Senior Technical Director C(AJ -
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M5393,M5394,M5395 R :09/19/2022 BH

4N SREANES Certificate of Analysis

Refine your results. Redefine your industry.

300 Technology Drive P: 800-669-6799/540-585-3030
Christiansburg, VA 24073 USA F: 540-585-3012
inorganicventures.com info@inorganicventures.com

1.0 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO 17034, "General Requirements for
the Competence of Reference Material Producers" and ISO/IEC 17025, "General

Requirements for the Competence of Testing and Calibration Laboratories". [ACCREDITED] [ACCREDITED]
Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate il SR oyt

Number QSR-1034).
2.0 PRODUCT DESCRIPTION

Product Code: Multi Analyte Custom Grade Solution
Catalog Number: CLPP-CAL-3
Lot Number: T2-MEB714159
Matrix: 7% (v/v) HNO3
Value / Analyte(s): 1000 pg/mL ea:
Arsenic, Lead,
Selenium, Thallium,
500 pg/mL ea:
Cadmium
3.0 CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Arsenic, As 1000 * 8 yg/mL Cadmium, Cd 500.0 + 2.1 ug/mL
Lead, Pb 1000 £ 5 pg/mL Selenium, Se 1000 £ 8 pg/mL
Thallium, Tl 1000 * 7 pug/mL
Density: 1.043 g/mL (measured at 20 + 4 °C)
Assay Information:
ANALYTE METHOD NIST SRM# SRM LOT#
As ICP Assay 3103a 100818
Cd ICP Assay 3108 130116
Cd EDTA 928 928
Pb ICP Assay 3128 101026
Pb EDTA 928 928
Se ICP Assay 3149 100901
TI ICP Assay 3158 151215

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.

Page 1 of 3



4.0

5.0

6.0

7.0

8.0

Characterization of CRM/RM by Two or More Methods

Certified Value, Xcryrm Where two or more methods of characterization are
used is the weighted mean of the results:
XcrMRM = Z(wj) (X;)
Xi = mean of Assay Method i with standard uncertainty Uchar i
w; = the weighting factors for each method calculated using the inverse square of
the variance:

W; = (Mignar 7/ E(1(Ugngr i)

CRM/RM Expanded Uncertainty (£) = Ucrmrm = K (Wchar + Wpp + Uts + U2s)

k = coverage factor = 2

Uchar = {Z((wi)2 (uchar 1)2)]1/2 where Ugharj are the errors from each characterization method
up}, = bottle to bottle homogeneity standard uncertainty

Upg = long term stability standard uncertainty (storage)

Upg = transport stability standard uncertainty

Characterization of CRM/RM by One Method

Certified Value, Xcry/rm: Where one method of characterization
is used is the mean of individual results:

XcRM/RM = Xa) (Uchar a)
Xa = mean of Assay Method A with
Uchar a = the standard uncertainty of characterization Method A

) ,
CRM/RM Expanded Uncertainty (£) = Ucrmyrm = K (Wchar a * U2bb * Wits * U 1)

k = coverage factor = 2

Uchar a = the errors from characterization

upp = bottle to bottle homogeneity standard uncertainty
Upg = long term stability standard uncertainty (storage)
ugg = transport stability standard uncertainty

TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is
specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (pg/mL)

N/A
INTENDED USE

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL
7.1 Storage and Handling Recommendations

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). It is
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to

minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

HAZARDOUS INFORMATION
- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
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9.0

10.0

1.0

12.0

HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 ISO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers™

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorganic Ventures, 300 Technology Drive, Christiansburg, Va. 24073, USA; Telephone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventures.com; info@inorganicventures.com
CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY
11.1 Certification Issue Date

January 13, 2022

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date

- January 13, 2027
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term

stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the

date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Approved By:

Thomas Kozikowski
Manager, Quality Control 9 ; 5 i 5

Certifying Officer:

Paul Gaines
Chairman / Senior Technical Director C(AJ -
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Absolute Standards, Inc.
800-368-1131
www.absolutestandards.com

Certified Reference Material CRM

ANAB ISO 17034 Accredited
AR-1539 Certificate Number

] . - https://Absolutestandards.com
R ! Q;EN:. M50 ME5 21|
CERTIFIED WEIGHT REPORT: Lot #
Part Number: 58126 Solvent: 21110221  Nitric Acid N
Lot Number: 051523 oI ML g%
Description: Iron (Fe;
5.0% 250.0 Nitric Acid |Formulated By: Giovanni Esposito 051523
Expiration Date: 051526 (mL)
Recommended Storage: Ambient (20 °C) \a\ %/
Nominal Concentration (ug/mL): 10000 C
NIST Test Number: 8UTB SE-05 Batance Uncertainty [|Reviewed By: Pedro L. Rentas 051523
Weight shown below was diluted to (mL):  5000.1 0.12 Flask Uncertainty
Expanded SDS Information
Lot Nominal Purity Uncertainty Assay Target Actual Actual Uncertainty (Solvent Safety info. On Attached pg.) NIST
Compound RM# _ Number Conc. (ug/ml) (%) Purity (%) (%) Weight (g)  Weight (g) Conc. (ug/mL) +/- (ug/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Iron (Fe) IN346 2302010-500 10000 99.995 0.10 1000 50.0034 50.0111 10001.5 20.0 7439-89-6 5 mg/m3 orl-rat 7500mg/kg 3126a
[1] Spectrum No.1 [ 30.763 sec}:568126.0# [Count] [Linear]

2.0E4
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1.0E8—
mbmwm

miz-» ) 210 220 230 240 250 260
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AR-1539 Certificate Number

Absolute Standards, Inc. N 17034 i
800-368-1131 ’ Certified Reference Material CRM PARB IS0 17034 Accredited
www.absolutestandards.com https://Absolutestandards.com

Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

I e e

SRS SRS e S A T Y S s B | .,..

T W

Nb Te U
J In Mg <001 Os <0.02 Rh <002 Ag <002 Ti <002 v <002
Ba <002 Cs <0.02 Gd <0.02 Ir <002 Mn <0.10 Pd <002 Rb <002 Na <02 Th <002 Yb om
Be <001 Cr <005 Ga 002 Fe <02 Hg «©2 P <002 Ru <002 Sr <0.02 Tm <002 Y <0.02
Bi <002 Co <0.10 Ge <0.10 La <002 Mo <002 Pt <002 Sm <002 s <002 Sn <002 Zn <0.10
B <002 Cu <0.10 Au <002 Pb <002 Nd <002 K <02 Sc <002 Ta <002 Ti <002 Z <002

(T) = Target analyte
Physical Characterization: Certified by:

Homogeneity: No heterogeneity was observed in the Preparation of this standard.

/

T

)

e

v

* The certified value is the concentration calculated from gravimetric and volumetri

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and th
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result," NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1 994).

C measurements unless otherwise stated.
e highest purity raw materials are used in

Part # 58126 Lot # 051523 20f2 Printed: 12/29/2023, 2:56:13 PM



M6000,M6001,M6002,M6003,M6004,M6005,M6006,M6007,M6008

4V QREANIS Certificate of Analysis

Refine your results. Redefine your industry. RD:05/14/2024

300 Technology Drive P: 800-669-6799/540-585-3030
Christiansburg, VA 24073 USA F: 540-585-3012
inorganicventures.com info@inorganicventures.com

1.0 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO 17034, "General Requirements for

the Competence of Reference Material Producers” and ISO/IEC 17025, "General &

Requirements for the Competence of Testing and Calibration Laboratories”. ACCREDITED] [ACCREDITED
Inorganic Ventures is also an 1ISO 9001 registered manufacturer (QSR Certificate Tostrg Liborstoy - Relorance Malarl Proucer

Number QSR-1034).
2.0 PRODUCT DESCRIPTION

Product Code: Multi Analyte Custom Grade Solution
Catalog Number: WW-LFS-1

Lot Number: T2-MEB723367

Matrix: 5% (v/iv) HNO3

Page 1 of 6



Value /Analyte(s): 1 000 pg/mL ea:
Potassium,

600 pg/mL ea:
Phosphorus,

300 pg/mL ea:
Sodium, Iron,

200 pg/mL ea:

Magnesium, Aluminum,
Cerium, Selenium,
Thallium,

100 pg/mL ea:
Lead, Calcium,

80 pg/mL ea:
Arsenic,

70 pyg/mL ea:
Mercury,

50 pg/mL ea:
Nickel,

40 pg/mL ea:
Chromium,

30 pg/mL ea:
Copper, Boron,
Vanadium,

20 pg/mL ea:

Zinc, Strontium,
Barium, Beryllium,
Cadmium, Cobalt,
Manganese, Lithium,

7.5 yg/mL ea:
Silver

3.0 CERTIFIED VALUES AND UNCERTAINTIES
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ANALYTE
Aluminum, Al

Barium, Ba
Boron, B
Caleclum, Ca
Chromium, Cr
Copper, Cu
Lead, Pb
Magnesium, Mg
Mercury, Hg
Phosphorus, P
Selenium, Se
Sodium, Na
Thallium, Ti

Zinc, Zn

Density:

Assay Information:

CERTIFIED VALUE

200.0 £ 0.7 pg/mL
20.00 £ 0.09 pg/mL
30.00 £ 0.18 pg/mL
100.0 £ 0.4 pg/mL
40.00  0.30 pg/mL.
30.00 £ 0.13 pg/mL
100.0 1 0.4 pg/mL
200.0 1 0.8 pg/mL
70.0 £ 0.3 pg/mL
600.0 £2.7 pg/mL
200.0 £ 1.3 pg/mL
300.0 £ 1.4 pg/mL
200.0 £ 1.4 pg/mL

20.00 0,09 pg/mL

1.034 g/mL (measured at 20 + 4 °C)

ANALYTE
Arsenic, As

Beryllium, Be
Cadmlum, Cd
Cerium, Ce
Cobalt, Co
Iron, Fe
Lithium, Li
Manganese, Mn
Nickel, Ni
Potassium, K
Silver, Ag
Strontium, Sr

Vanadium, V

Page 3 of 6

CERTIFIED VALUE

£0.0 £ 0.7 pg/mL
20.00 £ 0.13 pg/mL
20.00 £ 0.09 pg/mL
200.0 £ 0.8 pg/mL
20.00 £ 0.10 pg/mL
300.0 £ 1.3 pg/mL
20.00 + 0.08 pg/mL
20.00  0.08 pg/mL
50.00 £ 0.22 pg/mL
1000 & 4 pg/mL
7.50 £ 0.03 pg/mL
20.01 £ 0.08 pg/mL

30.00 & 0.13 pg/mL



ANALYTE METHOD NIST SRM# SRM LOT#

Ag ICP Assay 3151 160729

Ag Volhard 999c 999c

Ag Calculated See Sec. 4.2
Al ICP Assay 3101a 140903

Al EDTA 928 928

As ICP Assay 3103a 100818

B ICP Assay 3107 190605

Ba ICP Assay 3104a 140909

Ba Gravimetric See Sec. 4.2
Be ICP Assay 3105a 090514

Ca ICP Assay 310%a 130213

Ca EDTA 928 928

Cd ICP Assay 3108 130116

Cd EDTA 928 928

Ce ICP Assay 3110 090504

Ce EDTA 928 928

Co ICP Assay 3113 190630

Co EDTA 928 928

Cr ICP Assay 3112a 170630

Cu ICP Assay 3114 121207

Cu EDTA 928 928

Fe ICP Assay 3126a 140812

Fe EDTA 928 928

Hg ICP Assay 3133 160921

Hg EDTA 928 928

K ICP Assay 3141a 140813

K Gravimetric See Sec. 4.2
Li ICP Assay 3129a 100714

Li Gravimetric See Sec. 4.2
Mg ICP Assay 3131a 140110

Mg EDTA 928 928

Mn ICP Assay 3132 050429

Mn EDTA 928 928

Na ICP Assay Traceable to 3152A S2-NA700842
Na Gravimetric See Sec. 4.2
Ni ICP Assay 3136 120619

Ni EDTA 928 928

P ICP Assay 3139a 060717

P Acidimetric 84L 84L

Pb ICP Assay 3128 101026

Pb EDTA 928 928

Se ICP Assay 3149 100901

Sr EDTA 928 928

Sr ICP Assay Traceable to 3153a K2-SR650985
Tl ICP Assay 3158 151215

v IC Assay 3165 160906

v EDTA 928 928

Zn ICP Assay 3168a 120629

Zn EDTA 928 928
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4.0

5.0

7.0

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.

Characterization of CRM/RM by Two or More Methods Characterization of CRM/RM by One Method
Certified Value, Xepyrm. Where two or more hods of ch ization are Certified Value, Xogpmpy, Where one method of characterization
used 1s the weighted mean of the results: is used is the mean of individual results:
Xcrmmm = Ztwj) () XCRMIRM = (Xa) (Ychar o)
X;=mean of Assay Method i with standard uncertainty ugy, .. ; X, = mean of Assay Method A with
w; = the weighling factors for each method calculated using the inverse square of Ughar a = the uncertainty of ch i Method A
the variance:
Wi = (Wlghar i (1K bchar )
CRMRM L inty (£) = U, = (U # U, + 0T + U%g) % CRMRM Expanded Uncertainty (2) = Ugryyrm = K (5ehar 5 * 2ph * s + 02 1g)
k = coverage factor = 2 ; k = coverage factor= 2
Ushar= [Z((wl)z (ud'ari)z)]" where Uy, - ; 8re the errors from each characterization method Ugpar a = the emmors from characterization
Upp, = botife to bottle b ity dard i Uipy, = batile to bottle hamogeneity standard unceriainty
U = long term siability standard uncertainty (storage) Up = long term stabllity standard uncertsinty (storage}
Uy = fransport stability standard uncertainty g = stability ur i
TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.’ is
specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (ug/mL)

N/A

INTENDED USE

- For the calibration of analytical instruments and validation of analytical methods as appropriate.
INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL
7.1 Storage and Handling Recommendations
- Store between approximately 4° - 30° C while in sealed TCT bag.
- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). It is

the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to

minimize the effects of transpiration. Use at 20° 1 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

Low Silver Note: This solution contains “LOW" levels of Silver. Please store this entire bottle inside a sealed glass jar.
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10.0

11.0

12.0

HAZARDOUS INFORMATION
- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 ISO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers™

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02
Inorganic Ventures, 300 Technology Drive, Christiansburg, Va. 24073, USA; Telsphone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventures.com; info@inorganicventures.com

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY
11.1 Certification Issue Date
August 30, 2022

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- August 30, 2026
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Approved By:

Thomas Kozikowski .
Manager, Quality Control 9 7 ?Z 3

Certifying Officer:

Paul Gaines
Chairman / Senior Technical Director Culﬂ .

Page 6 of 6



M6009,M6010,M6011,M6012,M6013,M6014,M6015,M6015,M6017

4 NOREANS Certificate of Analysis

Refine your results. Redefine your industry. RDD:05/14/2024

300 Technology Drive P: 800-669-6799/540-585-3030
Christiansburg, VA 24073 USA F: 540-585-3012
inorganicventures.com info@inorganicventures.com

1.0 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO 17034, "General Requirements for
the Competence of Reference Material Producers” and ISO/IEC 17025, "General

Requirements for the Competence of Testing and Calibration Laboratories". ACCREDITED| [ACCRE D
Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate oty S i
Number QSR-1034).
2.0 PRODUCT DESCRIPTION
Product Code: Multi Analyte Custom Grade Solution
Catalog Number: WW-LFS-2
Lot Number: U2-MEB731108
Matrix: 5% (viv) HNO3
tr. HF
Value / Analyte(s): 200 pg/mL ea:
Silica,
80 ug/mL ea:
Antimony,
70 pg/mL ea:
Tin,
40 pg/mL ea:
Molybdenum,
20 pg/mL ea:
Titanium
3.0 CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Antimony, Sb 80.1 £ 0.6 pg/mL Molybdenum, Mo 40.03 £ 0.18 pg/mL
Sllica, SI02 200.2 1 1.3 pg/mL Tin, Sn 70.0 £ 0.4 ug/mL
Titanium, Ti 20.01 £ 0.13 pg/mL.
Density: 1.025 g/mL (measured at 20 + 4 °C)
Assay Information:
ANALYTE METHOD NIST SRM# SRM LOT#
Mo ICP Assay 3134 130418
Mo Calculated See Sec. 4.2
Sb ICP Assay 3102a 140911
8i02 ICP Assay 3150 130912
Sn ICP Assay 3161a 140917
Ti ICP Assay 3162a 130925
Ti Calculated See Sec. 4.2
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4.0

5.0

7.0

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.

Characterization of CRM/RM by Two or More Methods Characterization of CRM/RM by One Method
Certified Value, Xogpyry, Where two or more methods of characterization are  Certified Value, Xcpymy Where one method of characterization
used is the weighted mean of the results: is used is the mean of individual results:
Xcrmmam = Ztwp () XcrRMRM = (Xa) (Uohar o
xi = mean of Assay Method | with standard uncertainty Uechar i )(a = mean of Assay Method A with
w; =the weighting faclors for each method calculated using the mverse square of Ushara = the inty of Method A
the variance®

Wi = (Wigpar iP (W Ugnar )

CRM/RM Expanded Uncertainty (£ = Uopayam = k (u%gpap + U2y + 13 # P )% CRM/RM Expanded Uncertainty {#) = Ug pyrm = K (Wsnar a + o + Wigs + 12 ¢g)
k = coverage factor =2 k = coverage factor = 2
Ugtar = () (par P Where uy,, are the emmara from each charatterization method Ughar o = the emrors fram characterization
Upy, = botlle to bottie i Upyy, = bottle to bottle homogenelty standard uncertainty
Upg = tong term stability standard uncertainty (storage) Uppe = long term stability standard uncertainty (storage)
Upg = stability L g = stability i
TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term "in-house std.' is
specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality
control of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (ug/mL)

N/A
INTENDED USE

6.1 This standard is intended for the calibration of analytical instruments and validation of analytical methods
as appropriate. This CRM may be used in connection with EPA Methods 6010, 6020 (all versions), Standard
Methods 3120 B and USP <232> / ICH Q3D.

6.2 For products attaining traceability through Inorganic Ventures’ Primary Certified Reference Materials (PCRM™)
see the Limited License to Use PCRM™ in the Inorganic Ventures Terms and Conditions of Sale.
https://www.inorganicventures.com/terms-and-conditions-sale. The Terms and Conditions contain information on
the use of materials traceable to PCRM™ certified reference materials. This Limited License agreement is
especially pertinent for laboratories accredited under ISO:17034.

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations

Page 2 of 4



9.0

10.0

11.0

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). It is
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.Inorganicventures.com/TCT
HF Note: This standard should not be prepared or stored in glass.

HAZARDOUS INFORMATION
- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories™
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

, 300 gy Drive, Christi Va. 24073, USA; Telephone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventures.com;
info@inerganicventures.com

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY
11.1 Certification Issue Date
March 17, 2023

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- March 17, 2028
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.
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12.0

11.3 Period of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handied in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Approved By:

Thomas Kozikowski
Manager, Quality Control

Certifying Officer:

Paul Gaines
Chairman / Senior Technical Director Culﬂ .

Page 4 of 4



Absolute Standards, Inc.
800-368-1131
www.absolutestandards.com

Certified Reference Material CRM

ANAB ISO 17034 Accredited
AR-1539 Certificate Number
https://Absolutestandards.com

CERTIFIED WEIGHT REPORT: Lot # Solvent:
Part Number: 57034 20370011 Nitric Acid . . ~ -
Lot Number: 070221 \&hm\(ﬁi/;g @\ﬁ\w/t\ =
Description: Selenium (Se) B
2.0% 40.0 Nitric Acid [[Formulated By: Giovanni Esposito 070221
Expiration Date: 070224 (mL)
Recommended Storage: Ambient (20 °C) &Q\
Nominal Concentration (ug/mL): 1000 .
NIST Test Number: 6UTB 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas 070221
Volume shown below was diluted to (mL):  2000.02 0.058  Flask Uncertainty
Expanded SDS Information
Part Lot Dilution Initial Uncertainty Nominal Initial Final Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound Number ~ Number Factor Vol. (mL) Pipette (mL) Conc. (ug/mL)  Conc. (ug/mL) Conc. (ug/mL)  +/- (ug/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Selenium(lV) oxide (Se) 58134 021621 0.1000 200.0 0.084 1000 10000.2 1000.0 2.2 7446-08-4 0.2 mg/m3 orl-rat 68 mg/kg 3149
[1] Spectrum No.1 [ 33.702 sec]:58034.D# [Count] [Linear]
2.0E4a-
1.0=4a]
m/z-= 10 =Ye) 30 a0 50 60 EL®) 80 Q0 100
2.0Es-
1.0=s8
m/=z-=— 110 120 130 140 150 160 170 180 190 200
2. 0E8—
1 .Omm\w
m/z-= 210 220 230 240 250 260
Part # 57034 Lot # 070221 10of2 Printed: 8/19/2021, 11:15:02 PM



Absolute Standards, Inc. N ) ANAB ISO 17034 Accredited
800-368-1131 Certified Reference Material CRM AR-1539 Certificate Number

www.absolutestandards.com https://Absolutestandards.com

Instrumental Analysis by Inductively Coupled Plasma Mass Spectroscopy (ICP-MS):

Trace Metals Verification by ICP-MS (ug/mL)
Al <0.02 Cd <0.02 Dy <0.02 Hf <0.02 Li <0.02 Ni <0.02 Pr <0.02 Se T Tb <0.02 w <0.02
Sb <0.02 Ca <0.2 Er <0.02 Ho <0.02 Lu <0.02 Nb <0.02 Re <0.02 Si <0.02 Te <0.02 U <0.02
As <0.2 Ce <0.02 Eu <0.02 In <0.02 Mg <0.01 Os <0.02 Rh <0.02 Ag <0.02 Tl <0.02 v <0.02
Ba <0.02 Cs <0.02 Gd <0.02 Ir <0.02 Mn <0.02 Pd <0.02 Rb <0.02 Na <0.2 Th <0.02 Yb <0.02
Be <0.01 Cr <0.02 Ga <0.02 Fe <0.2 Hg <0.2 P <0.02 Ru <0.02 Sr <0.02 Tm <0.02 Y <0.02
Bi <0.02 Co <0.02 Ge <0.02 La <0.02 Mo <0.02 Pt <0.02 Sm <0.02 S <0.02 Sn <0.02 Zn <0.02
B <0.02 Cu <0.02 Au <0.02 Pb <0.02 Nd <0.02 K <0.2 Sc <0.02 Ta <0.02 Ti <0.02 Zr <0.02

(T)= Target analyte

Physical Characterization: Certified by:

Homogeneity: No heterogeneity was observed in the preparation of this standard.
~

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result," NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 57034 Lot # 070221 20f2 Printed: 8/19/2021, 11:15:02 PM



Absolute Standards, Inc.
800-368-1131
www.absolutestandards.com

Certified Reference Material CRM

ANAB ISO 17034 Accredited
AR-1539 Certificate Number
https://Absolutestandards.com

CERTIFIED WEIGHT REPORT: Lot # Solvent:
Part Number: 58030 20370011 Nitric Acid 9 . - -
Lot Number: 031921 E@.\i( WD ‘v@ >
Description: Zinc (Zn) CT
2.0% 40.0 Nitric Acid [[Formulated By: Giovanni Esposito 031921
Expiration Date: 031924 (mL)
Recommended Storage: Ambient (20 °C) &Q\
Nominal Concentration (ug/mL): 1000 .
NIST Test Number: 6UTB 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas 031921
Volume shown below was diluted to (mL):  2000.02 0.058  Flask Uncertainty
Expanded SDS Information
Lot Dilution Initial Uncertainty Nominal Initial Final Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound Number ~ Number Factor Vol. (mL) Pipette (mL) Conc. (ug/mL)  Conc. (ug/mL) Conc. (ug/mL)  +/- (ug/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Zinc nitrate hexahydrate (Zn) 58130 082020 0.1000 200.0 0.084 1000 10000.3 1000.0 2.2 10196-18-6 1 mg/m3 orl-rat 1190mg/kg 3168
[1] Spectrum No.1 [ B32.814 sec]:57030.D# [Count] [Linear]
2.0E5+
1 omm\w
m/z-= 10 20 30 a0 50 60 7o 80 Q0 100
2. 0E6-
1 Om@\w
m/z-= 110 120 130 140 150 160 170 180 190 200
1000
WOOM
m/z-= 210 220 230 240 250 260
Part# 58030 Lot # 031921 10of2 Printed: 4/12/2021, 11:15:05 PM



Absolute Standards, Inc. N ) ANAB ISO 17034 Accredited
800-368-1131 Certified Reference Material CRM AR-1539 Certificate Number

www.absolutestandards.com https://Absolutestandards.com

Instrumental Analysis by Inductively Coupled Plasma Mass Spectroscopy (ICP-MS):

Trace Metals Verification by ICP-MS (ug/mL)
Al <0.02 Cd <0.02 Dy <0.02 Hf <0.02 Li <0.02 Ni <0.02 Pr <0.02 Se <0.2 Tb <0.02 w <0.02
Sb <0.02 Ca <0.2 Er <0.02 Ho <0.02 Lu <0.02 Nb <0.02 Re <0.02 Si <0.02 Te <0.02 U <0.02
As <0.2 Ce <0.02 Eu <0.02 In <0.02 Mg <0.01 Os <0.02 Rh <0.02 Ag <0.02 Tl <0.02 A% <0.02
Ba <0.02 Cs <0.02 Gd <0.02 Ir <0.02 Mn <0.02 Pd <0.02 Rb <0.02 Na <0.2 Th <0.02 Yb <0.02
Be <0.01 Cr <0.02 Ga <0.02 Fe <0.2 Hg <0.2 P <0.02 Ru <0.02 Sr <0.02 Tm <0.02 Y <0.02
Bi <0.02 Co <0.02 Ge <0.02 La <0.02 Mo <0.02 Pt <0.02 Sm <0.02 S <0.02 Sn <0.02 Zn T
B <0.02 Cu <0.02 Au <0.02 Pb <0.02 Nd <0.02 K <0.2 Sc <0.02 Ta <0.02 Ti <0.02 Zr <0.02

(T)= Target analyte
Physical Characterization: Certified by:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result," NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part# 58030 Lot # 031921 20f2 Printed: 4/12/2021, 11:15:05 PM
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Absolute Standards, Inc.
800-368-1131
www.absolutestandards.com

ANAB ISO 17034 Accredited
Certified Reference Material CRM it

AR-1539 Certificate Number

g N\ WGV@ p L) \c@: ps://Absolutestandards.com
oA LI V
CERTIFIED WEIGHT REPORT: Lot #
Part Number: 57115 Solvent: 20370011  Nitric Acid bﬁ\s&.ﬁ
Lot Number: 032921 &
Description: Phosphorous (P)
2% 60.0 Nitric Acid Formulated By: Lawrence Barry 032921
Expiration Date: 032924 (mL)
Recommended Storage: Ambient (20 °C) \ %
Nominal Concentration (ug/mL): 10000 e
NIST Test Number: 6UTB 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas 032921
Weight shown below was diluted to (mL):  3000.41 0.058 Flask Uncertainty
Expanded SDS Information
Lot Nominal Purity Uncertainty Assay Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound Number _Conc. (ug/mL) (%)  Purity (%) (%)  Weight (g) Weight (g) Conc. (ug/mL) +/- (ug/mL) CAS# QOSHA PEL (TWA) LD50 SRM
1._Ammonium dihydrogen phosphate (P) INOOB Pvos2o18a1 10000 99999  0.10  27.3 109.9063  109.9003 10000.3 20.0  7722-76-1 5 mg/m3 NA 3186
[1] Spectrum No.1 [ 12.074 sec]:S8115.D# [Count] [Linear]
S.OEa i
Pmmﬁu
Mz ‘ "o =Zo 3o a0 s0 so . 70 ’ 80 s0 100
1000
S00 |
Mz ' 110 120 130 140 150 160 170 180 190 200
mooo_ -
Nmoom
m/z-= , 'zio 220 230 | 240 250 2680

Part # 57115 Lot # 032921

10f2 Printed: 12/8/2021, 12:58:34 PM
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ANAB ISO 17034 Accredited
AR-1539 Certificate Number
https://Absolutestandards.com

Absolute Standards, Inc.
800-368-1131

Certified Reference Material CRM
www.absolutestandards.com

Instrumental Analysis by Inductively Coupled Plasma Mass Spectroscopy (ICP-MS):

e

Cd T <002
sb <002 Ca <02 Er <0.02 Ho <002 Lu €02 Nb <002 Re <0.02 Si 002 Te €002 u <002
As <02 Ce 002 Eu <002 In <002 Mg | <0m Os <002 Rh <0.02 Ag <002 b <002 v <M
Ba <002 Cs <002 Gd <0.02 Ir <002 Mn | <002 Pd <002 Rb €02 Na <02 ™ <002 Yb <002
Be <001 Cr <002 Ga <02 Fe 02 Hg <02 P T Ru <002 st €02 | Tm | <002 Y <002
Bi <002 Co <002 Ge <002 La <002 Mo | <002 Pt <002 Sm <002 s <0.02 Sn <0.02 Zn <002
B <0.02 Cu <002 Au <0.02 Pb <0.02 Nd <0.02 K <02 Se <002 Ta 002 Ti <0.02 Zr <002

(T)= Target analyte
Physical Characterization:

Certified by:

/4

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result," NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1 994).
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CERTIFIED WEIGHT REPORT: Lot #
Part Number: 58119 Solvent: 20510011  Nitric Acid %\_\r@ﬁ \MMV
Lot Number: 071122 = Q}
Description: Potassium (K) ¢
2% 40.0 Nitric Acid Formulated By: Lawrence Barry Q71122
Expiration Date: 071125 {mL)
Recommended Storage: Ambient (20 °C)
Nominal Concentration (ug/mL): 10000
NIST Test Number: 6UTB 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas 071122
Weight shown below was diluted to (mL):  2000.02 0.058 Flask Uncertainty
Expanded SDS information
Lot Nominal Purity Uncertainty Assay Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.) NIST
OO:-NO::Q Number  Conc. (ug/mL) (%)  Purity (%) (%)  Weight (g)  Weight (9) Conc. (ug/mL) +/- (ug/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Potassium nitrate (K) INO34 KD022021A1 10000 99.999 010 376 53.1925 53.1934 10000.2 20.0 7757-79-1 5 mg/m3 orl-rat 3015 mg/kg 3141a
{1] Spectrum Nao.1 [ 35.763 sec]:S8119.D# [Count] [Linear]
Z2.0E6-
1 .ommlm 7
m/z-= T s S 20 - 3o a0 50 =Y} o - mo o0 100
2.0E5
| omm|_
|
m/z-= == T 110 120 " T1mo 140 150 T 160 R - N 180 190 ‘200
1.0E4-
m/z-= Z10 2z20 T 230 = =zao0 250 zZ60
Part# 58119 Lot # 071122 10of2 Printed: 8/2/2022, 11:20:01 PM
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Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS (pg/mL)
N[ Qm || D2 || <2 |®] o W] <2 |

<0.02 Re <0.02 Si <0.02 Te <0.02 U <0.02
<0.02 Rh <0.02 Ag <0.02 Tl <0.02 \ <0.02
<0.02 Rb <0.02 Na <0.2 Th <0.02 Yb <0.02
<0.02 Ru <0.02 Sr <0.02 Tm <0.02 Y <0.02
<0.02 Sm <0.02 S <0.02 Sn <0.02 Zn <0.02

T Sc <0.02 Ta <0.02 Ti <0.02 Zr <0.02

<0.02 cd| <002 <0.02 <002 | Li| <002
Sh| <002 Ca <02 Er 002 |H| <0 Lu| <002
As <0.2 Ce <0.02 Fu <0.02 In <0.02 Mg <0.01
Ba| <002 Cs| <002 Gd| <00 Ir <002 |Mn| <00
Be <0.01 Cr <0.02 Ga <0.02 Fe <0.2 Hg <0.2
Bi <0.02 G| < Ge| <0.02 La| <002 |[Mo| <002
B 002 |C| <002 |Au| <00 Pb| <002 |Nd| <002

Hf

RYw IR

(T)= Target analyte

Physical Characterization: Certified by:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.
* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in

the preparation of all standards.
* All standard containers are meticulously cleaned prior to use.
* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).
* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.
* All standards should be stored with caps tight and under appropriate laboratory conditions.
* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST

Measurement Result," NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

20f2 Printed: 8/2/2022, 11:20:01 PM
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Part Number: 57056 Solvent: 20510011 Nitric Acid . N
LotNumber: 072122 R@e}?ﬁg @m@%
" Description:

CERTIFIED WEIGHT REPORT:

Barlum (Ba)
2% 400 Nitric Acid [[Formuiated By: Giovanni Esposito 072122
Expiration Date: 072125 {mL)
Recommended Storage: Ambient (20 °C) X >
Nominal Concentration (pug/mL): 1000 N
NIST Test Number: 6UTB SE-05 Balance Uncertainty |Reviewed By: Pedro L. Rentas 072122
Weight shown below wes diluted to (mL):  2000.02 0.058 Fask Uncertainty
Expanded SDS Information
Lot Nominal Purity Uncertainty Assay Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound RM#___ Number Conc. (ug/mL) (%) Purity (%) (%) Weight (g) Weight (g) Conc. (uy/mi) +/- (ng/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Barium nitrate (Ba) INO23 BaD022018A1° 1000 99.999 0.10 523 3.82417 3.82426 1000.0 2.0 10022-31-8 0.5 mg/m3 orl-rat 355 mg/kg 3104a
{1] Spectrum No.1 [ 12.514 sec]:581568.D# [Count] n_l-..ﬂgﬂ.a
2.0E6 i
i
|
1.0E8 _
i
w [ 4
iz 10 ' 2o FOS 40 so o 7o so so © 160
2,05,
w .
|
1.0E5 M
m
|
msz-= 110 120 130 140 150 160 170 180 190 200
S5.0E6
i
2.5E6 m
;
m/iz-o ) ) 210’ 20 " 2830 240 UV 'esO ‘280

Part# 57056 Lot # 072122 10f2 Printed: 10/27/2022, 4:11:20 PM
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Absolute Standards, Inc. m& : ANAB ISO 17034 Accredited
800-368-1131 ’ Z/ W m Certified Reference Material CRM - AR-1539 Certificate Number
www.absolutestandards.com _/: 0 w \c _ \ NW @ , https://Absolutestandards.com
CERTIFIED WEIGHT Rl ¥

Part Number: 57058 Solvent: no.ﬂoo: Nitric Acid I Vﬂwrw\c(rr
Lot Number: 061322 wl

Description: Carlum (Ce)

2% 20.0 Nitric Acid Formulated By: Lawrencs Barry 061322
Expiration Date: 061325 (mL)
Recommended Storage: Ambient (20 °C) - : X mmﬂr/
Nominal Concentration (ug/mL): 1000 : : Car
NIST Test Number: 6UTB SE-05 Batance Uncertainty |IReviewed By: Pedro L. Rentas 061322
Weight shown below was diluted to (mL):  1000.12  0.058 Fiask Uncertainty .
Expanded SDS Information
Lot Nominal  Purity Uncertainty Assay  Target Actual Actual Uncertainty . (Solvent Safety Info. On Attached pg.) NIST
oo..sﬁ_..n RM#  Number Conc. (ug/mL) .(%). Purity (%) -.(%) Weight (g) _Weight (g) Conc. e.a\_._c +/- (wg/mL)  CAS# OSHA PEL (TWA) LDS0 SRM
1. _Cerium nitrate hexahydrate (Ce) IN146 Z512CEB1 1000 99.999 010 328 3.04919 3.04923 ._a,eo.c 20. - 10204-41-4 Z> NA NA
{1] Spectrum No.1 [ 43.472 sec):58158.0# [Count] [Linear]
1.0E8—
m.Omt“
miz-> 10 20 30 40 so 60 70 80 30 100
2.0E6
1,066
_
m/z-> 110 v 120 130 140 150 160 170 ’ 180 190 200
S.0E7
2,5E7
miz> 210 220 230 240 250 260

Part # 57058 Lot # 061322 10f2 Printed: 2/7/2023, 3:43:16 PM
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Instrumental Analysis by Inductively Coupled Plasma Mass Spectroscopy (ICP-MS):

Trace Metals Verification by ICP-MS (ug/mL)
- e - — = = — - _$o 3 e
N Q0 | Dy| 9 [H ]| @2 L] an [N] @0 [n] o2 & @2 oS0 17 S0
Sb <002 Ca <02 Er <002 Ho <002 Lu <002 Nb <002 Re <0.02 Si <0.02 Te <0.02 U <0.02
Al @2 |ce T EBa| 002 |h| <©02 (M| @0 |os| <«w@ |me| w02 [a| w2z |n| o |v]| ow
Ba | @02 |G| @2 |G| <902 |F| <002 |M| <002 [Pd| <9002 |mR| @02 |Mm| 92 |[®m| <902 |w!| <0
Be [ @0t |o| @02 |G| 002 |F| @2 |H| <2 P| @02 [R| @02 [s| @2 || <0 Y| <o
Bi | @002 |G| 002 |G| <902 |L| <o |M| 002 || <02 |sm| o |s| «w |[sn| << || oo
B| «002 || <002 [a|l 9w |m| w02 |[Nn| on |x ) S| w92 |m| @« [T| o2 |z]| on
(T)= Target analyte
Physical Characterization: Certified by:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated. _

* All standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 57058 Lot # 061322 20f2 Printed: 2/7/2023, 3:43:16 PM
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CERTIFIED WEIGHT REPORT: Lot #
Part Number: 58113 Solvent: 20510011 Nitric Acid
Lot Number: 011623
Description: Aluminum (Al)
2% 40.0 Nitric Acid Formulated By: Giovanni Esposito 011623
Expiration Date: 011626 (mL)
Recommended Storage: Ambient (20 °C) X
Nominal Concentration (ug/mL): 10000 Catl
NIST Test Number: 6UTB 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas 011623
Weight shown below was diluted to (mL):  2000.02 0.058 Fask Uncertainty
Expanded SDS Information
Lot Nominal Purity Uncertainty Assay Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound RM# Number  Conc. (ug/ml) (%)  Purity (%) (%)  Weight (g)  Weight () Conc. (ug/mL) +/- (ua/mL) CAS# OSHA PEL (TWA) D50 SRM
1. Aluminum nitrate nonahydrate (Al) IN022 ALm112021A1 10000 90938  0.10  7.30 273.9779 274.0078 10001.1 20.0 7784272 2 mg/m3 orl-rat 3671 mgkg 3101a
[1] Spectrum No.1 [ 15.014 sec]:58113.D# [Count] [Linear]

5.0E5

2. 5E5 _
m/z-= 10 zo 30 40 so so 7o 80 B so 100

5. 0E6

2> 5E6 -
m/z-> 110 120 " 130 140 150 1680 170 180 10 2 =00

2 0OESs _

|

1.0E6 _

mM/z-= 210 220 ‘zao = zao z50 = 260
Part# 58113 Lot # 011623 10f1 Printed: 2/16/2023, 11:20:06 PM
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Absolute Standards, Inc.

800-368-1131

www.absolutestandards.com

Certified Reference Material CRM

ANAB ISO 17034 Accredited
AR-1539 Certificate Number
https://Absolutestandards.com

CERTIFIED WEIGHT REPORT: Lot # Solvent:
Part Number: 58029 20510011 Nitric Acid &
Lot Number: 102622 =
Description: Copper (Cu)
2.0% 40.0 Nitric Acid [[Formulated By: Eli Aliaga 102622
Expiration Date: 102625 (mL)
Recommended Storage: Ambient (20 °C) §
Nominal Concentration (ug/mL): 1000
NIST Test Number: 6UTB 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas 102622
Volume shown below was diluted to (mL):  2000.02 Flask Uncertainty
Expanded SDS Information
Lot Dilution Uncertainty Nominal Initial Final Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound Number Factor Vol. (mL) Pipette (mL) Conc. (ug/mL)  Conc. (ug/mL) Conc. (ug/mL)  +/- (ug/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Copper(ll) nitrate trihydrate (Cu) 021422 0.1000 0.084 1000 10000.8 1000.0 2.2 10031-43-3 1 mg/m3 orl-rat 794 mg/kg 3114
[1] Spectrum No.1 [ 33.422 sec]:58029.D# [Count] [Linear]
1.0E6
s.0e5
m/z-= 10 =20 30 40 50 P={s) kL) F=Ye) [=Ys) 100
5.0E7-
N.{TIV-WQ\\
m/z-= 110 120 130 14a0 150 160 170 180 190 200
2.0E7
1 .omQ\w
m/z-= =210 220 230 =240 250 260
Part # 58029 Lot # 102622 10of2 Printed: 11/7/2022, 11:20:02 PM



Absolute Standards, Inc. N ) ANAB ISO 17034 Accredited
800-368-1131 Certified Reference Material CRM AR-1539 Certificate Number

www.absolutestandards.com https://Absolutestandards.com

Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS (ug/mL)
Al <0.02 Cd <0.02 Dy <0.02 Hf <0.02 Li <0.02 Ni <0.02 Pr <0.02 Se <02 Tb <0.02 W <0.02
Sb <0.02 Ca <02 Er <0.02 Ho <0.02 Lu <002 Nb <0.02 Re <0.02 Si <0.02 Te <0.02 U <0.02
As <02 Ce <0.02 Eu <0.02 In <0.02 Mg <001 Os <0.02 Rh <0.02 Ag <0.02 Tl <0.02 v <0.02
Ba <0.02 Cs <0.02 Gd <0.02 Ir <0.02 Mn <0.02 Pd <002 Rb <0.02 Na <02 Th <0.02 Yb <0.02
Be <001 Cr <0.02 Ga <0.02 Fe <02 Hg <02 P .02 Ru <0.02 Sr <0.02 Tm <0.02 Y <0.02
Bi <0.02 Co <0.02 Ge <0.02 La <0.02 Mo <0.02 Pt <0.02 Sm <0.02 S <0.02 Sn <0.02 Zn <0.02
B <0.02 Cu T Au <0.02 Pb <0.02 Nd <0.02 K <02 Se <0.02 Ta <0.02 Ti <0.02 Zr <0.02
(T)= Target analyte
Physical Characterization: Certified by:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result," NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 58029 Lot # 102622 20f2 Printed: 11/7/2022, 11:20:02 PM
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800-368-1131
www.absolutestandards.com
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ANAB ISO 17034 Accredited
AR-1539 Certificate Number
https://Absolutestandards.com

Certified Reference Material CRM

CERTIFIED WEIGHT REPORT: Lot # Solvent:
Part Number: 58024 21110221 Nitric Acid S \\\.
Lot Number: 060523 ‘e m N |M\;wnrwf
Description: Chromium (Cr) _—
2.0% 40.0 Nitric Acid ||[Formulated By: Lawrence Barry 060523
Explration Date: 060526 (mL) i
Recommended Storage: Ambient (20 °C) \«\
Nominal Concentration (ug/mL): 1000 o
NIST Test Number: 6UTB S5E-05 8alance Uncertainty Reviewed By: Pedro L. Rentas 060523
Volume shown below was diluted to (mL):  2000.02 0.058 Flask Uncertainty
Expanded SDS Information
Part Lot Dilution Initial  Uncertainty Nominal Initial Final Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound Number  Number Factor Vol. (mL) Pipette (mL) Conc. (ug/mL) Conc. (ug/mL) Conc. (bg/mbL)  +/- (ug/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Chromium(lll) nitraie nonahydrate (Cr) 58124 071122 0.1000 200.0 0.084 1000 10000.1 1000.0 22 7789-02-8 0.5 mg(Cr)/m3 _ ori-rat 3250 mg/kg 3112a
1] Spectrurm No . 1 [ 31.393 sec):57024.0D# [Count] [Linear] =
1. COE4 _
5000 |

m/z-== 10 F=e) ao a0 50 , [-%e]) 70 ao ' @0 100

1. 0ES

5.0ES
m/z-= 140 120 130 140 180 180 170 180 190 2060

5.0ES

2.5ES
Mz =210 220 230 240 250 280

Part # 58024 Lot # 060523 10f2 Printed: 8/24/2023, 4:18:27 PM



Absolute Standards, Inc.

800-368-1131
www.absolutestandards.com

Certified Reference Material CRM

ANAB ISO 17034 Accredited
AR-1539 Certificate Number
hitps://Absolutestandards.com

Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS (ug/mL)
ik i o B T et Lo ) Jht UL WY T S o TR A BERL a1 L im,m.bd_.r.«h vt
Al : : Dy <0.02 Hf <002 Li <002 Ni <002 Pr <002
Sb <002 Ca <0.2 Er <0.02 Ho <002 Lu <0.02 Nb <002 Re <002
As <02 Ce <002 Eu <0.02 In <0.02 Mg <001 Os <002 Rh <0.02
Ba 002 Cs <002 Gd <0.02 Ir <002 Mn <0.02 Pd 002 Rb <002
Be <001 Cr T Ga <002 Fe <02 Hg <02 P <002. Ru <002
Bi <002 Co <002 Ge <0.02 La <0.02 Mo <002 Pt <002 Sm <0.02
B <002 Cu <002 Au <002 Pb <0.02 Nd <002 K <02 Sc <0.02
(T)=Target analyte
Physical Characterization: Certified by:
Homogeneity: No heterogeneity was observed in the preparation of this standard, - K \m\
{\\V\vw‘ \‘,\txikuwmx

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use. .

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N, and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST

Measurement Result,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 58024

Lot # 060523

20f2

Printed: 8/24/2023, 4:18:27 PM



Absolute Standards, Inc.
800-368-1131
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&

Certified Reference Material CRM

8 hNHNQ.Nw METYF

ANAB ISO 17034 Accredited
AR-1539 Certificate Number
https://Absolutestandards.com

>

CERTIFIED WEIGHT REPORT: Lot #
Part Number: 57082 Solvent: 24002546 Nitric Acid - 7
Lot Number: 100923 hbw&ifér \I\WUJ
Description: Lead (Pb'
. 2% 60.0 Nitric Acid Formulated By: Lawrence Barnry 100923
Expliration Date: 100926 {mL)
Recommended Storage: Ambient (20 °C) X .
Nominal Concentration (ug/mL): 1000 A
NIST Test Number: 6uUTB S5E-05 Balance Uncartainty ||Reviewed By: Pedro L. Rentas 100923
Weight shown below was diluted to (mL): 3000.41 0.06 Fiask Uncertainty
Expanded SDS Information
Lot Nominal  Purity Uncertainty Assay Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Ooamr_:n Number _ Conc. (ug/mL) (%)  Purity (%) (%) Weight (9) Weight (g) Conc. (ug/mL) +/- (uo/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Lead(ll) nitrate (Pb) INO29 PED122016A1 1000 o998  0.10 625 4.80071 4.80077 1000.0 2.0  10099-74-8 0.05 mg/m3 intvns-rat 93 mgkg 3128
{1] Spectrum No.1 [ 14.144 8ec]:58082.0D# [Count] [Linear]
1.0ES8S
|
5.0E4 _
"
miz-c= 10 =20 a3 ' ao 50 s0 7o 8o 20 100
1.0ES |
_
S5.0E4 _
maee= 110 1z0 130 140 150 180 170 ‘180 190’ 200
2.0E6
1.0E8 _
m/z-> . 210 220 230 ‘2aoc ‘=80 2é0
Part # 57082 Lot # 100923 1of2

Printed: 12/19/2023, 3:36:21 PM



Absolute Standards, Inc. . . . ANAB ISO 17034 Accredited
800-368-1131 : Certified Reference Material CRM AR-1539 Certificate Number
www.absolutestandards.com

hitps://Absolutestandards.com

Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS
E=Eewmsacess = Ens e e e e ey T == ——

<0.02 <002 Dy Hf <002 Li <002 Ni <002 Pr ™ w <002
Sb <002 Ca <02 Er <002 Ho <002 Lu <002 Nb <002 Re <002 Si <002 Te <0.02 U <002
As <02 Ce <0.02 En <002 In <002 Mg <0.01 Os <002 Rh <0.02 Ag <002 Tl <0.02 v <002
Ba <002 Cs <002 Gd <002 Ir <002 Mn <002 Pd <002 Rb <002 Na 02 Th <0.02 Yb <002
Be <001 Cr <0.02 Ga <002 Fe <02 Hg 02 P <002 Ru <002 Sr <0.02 Tm <002 Y €02
Bi <002 Co <002 Ge <002 La <0.02 Mo <002 Pt <002 Sm <002 S <002 So <002 In <002
B <002 Cu <0.02 Au <002 Pb T Nd <002 K <02 Sc <0.02 Ta <002 Ti <002 I <002

(T)= Target analyte
Physical Characterization:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result," NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 57082 Lot # 100923 20f0 T S



Absolute Standards, Inc.

. . ANAB ISO 17034 Accredited
moo.mmw; _:ﬁ standard Certified Reference Material CRM AR-1539 Certificate Number
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Lt yz(zo(23 MEFUS P
§ !
CERTIFIED WEIGHT REPORT: Lot # Solvent:
Part Number: 57028 24002546 Nitric Acid
Lot Number: 091223 %\f{r wx
Description: Nickel (Ni
2.0% 40.0 Nitric Acid [|[Formulated By: Lawrence Barry 091223
Expiration Date: 091226 (mL)
Recommended Storage: Ambient (20 °C) \\ %ﬂ/
Nominal Congentration (ug/mL): 1000 Catt
NIST Test Number: 6UTB SE-05 Balance Uncestainty Reviewed By: Pedro L. Rentas 091223
Volume shown below was diluted to (mL):  2000.02  0.058 Fiask Uncenainty
' Expanded : mum Information
Part Lot Dilution Initisl  Uncertainty Nominal Initial Final Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound Number  Number Factor Vol {mL) Pipette (mL) Conc. (ug/mL) Conc. (ug/ml) Conc. (ug/ml)  +/- (ua/ml) CAS#  OSHA PEL (TWA) LD50 SRM
1. Nickel(ll) nitrate hexahydrate (Ni) 58128 062023 01000 2000 0.084 1000 10000.4 1000.0 2.2 13478-00-7 1 mg/m3 orl-rat 1620 mg/kg 3136
[1] Spectrum No.1 [ 9.138 sec]:58028.D# [Count] [Linear]
e 20587
e i ”
1.0E8 , w\
;A\
nd..-\"lv e i e by n‘a&, - 58 R u_o ﬁu......[,; M.lo, ‘ [ ...,,wm‘, oo o0 .!ooxv.“'x “s..“si.o, .”. -.. vll.WWz\ T .‘mﬂv;v: vy e .-m..oo ~
5000 - L
" = \&i an B
2500
m/z-— _ EET-3 120 ' 180 " dao T 10 " 1é0 " Tavo’ 180" 1e0’ ' Zdo
1.0E7
S5.0E8 ‘
e 210’ C 220’ 230 240 T 280 260

Part# 57028  Lot# 091223 1of2 Printed: 12/19/2023, 3:36:16 PM
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. Instrumental Analysis by Inductively Coupled Plasma Mass Spectroscopy (ICP-MS):
Trace Metals Verification by ICP-MS

T e e —— S — —

P L LR O o T  —

Al cd Dy | A2 [ L[| o0 T Pr
Sb <042 Ca <02 Er
As <02 Ce <002 Eu
Ba <02 Cs <002 Gd
Be <001 Cr <0.02 Ga
Bi <002 Co <002 Ge
B <002 Cu <002 Au
3 = ._.m.aw_.m—% o
Physical Characterization: - T Certified by:

Homogeneity: No heterogeneity was observed in the preparation of this ,umw.._qmwa.

”gnrnnﬂ_ann<m_maw5m‘nomu§mmgnm_nc_mnma?o:_ gravimetric and volumetric measurements unless otherwise stated.
' Purivea acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in

the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically ing balances that are calibrated with weights traceable to NIST {(see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

“* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of
NIST Measurement Result," NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 57028 Lot # 091223 ‘ 20f2 Printed: 12/19/2023, 3:36:16 PM
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Certified Ref CRM AR-1539 Certificate Number
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CERTIFIED WEIGHT REPORT: Lot #

Part Number: 58112 Solvent: 24002546 Nitric Acid wawnmw.@l!ci e
Lot Number:: 091823 - g
Description: Magnesium (Mg)
2% 40.0 Nitric Acid |Formuiated By: Lawrence Barry 091823
Expiration Date: 091826 </,m\ {mL)
Recommended Storage: Ambient (20 °C) | fw Exi\ﬁ . X mmv/
Nominal Concentration (ug/mL): 10000 ‘ _N % m\ % Cor ,
NIST Test Number: 6UTB SE-05 - Balance Uncertainty |Reviewed By: Pedro L. Rentas 091823
Weight shown below was diluted to (mL): 200002 0.058 Flask Uncertainty
Expanded SDS information
Lot Nomina} Purity Uncertainty Assay Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound RM# __ Number _Conc. (ug/mL) (%)  Purity (%) (%)  Weight (g) Weight (9) Conc.(vg/mL) +/- (ug/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Magnesium nitrate hexahydrate (Mg) INO30 meooszczaat . 10000 99.999 0.10 851 2349118 2349126 10000.0 20.0  13446-18-9 NA ori-rat 5440 mgkg 3131a
[1] Spectrum NG.1 [ 19.923 soc]:S8112.D# [Count]l {Linear}
1.0E68 |
|
S5.0Es8S
_
| 4
m/z-=> 10 20 a0 40 50 =15 70 8o 80 100
2000 _
1000 -
m/z— 190 ‘120 130 140 150 160 170 ‘180 190 ‘200
2.0E4
1.0E4
miz-= - T'zao ‘220 U zdo ‘240 260 260
Part# 58112 Lot # 091823 1of2

Printed: 12/29/2023, 2:56:15 PM



Absolute Standards, Inc. ANAB ISO 17034 Accredited
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Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS (ug/mL)

A <m Ccd <002 | Dy <002 | H | <002 Li [ <0 Ni Q02 | Pr <002 Se <02 To <002 W <0.02
$b| <002 |G @02 Er | <002 |Ho| <002 |Lu| <00 |N| <002 |R| <002 i <0.02 Te | <002 U <002
As <02 Ce| w02 |®m| <002 In 002 | Mg T Os | <002 |Rh| <002 |[aAg| <002 T 002 v 002
Ba| w02 [C| <002 |G| <om Ir 02 [Ma| <002 [Pa| <002 [RO| <002 | Na 02 | €02 || <002
Be | <001 | @002 |G| <om Fe 02 Hg <02 P D002 | Ru| <02 st | w02 |[Tm| <m Y i)
Bi| <002 |C| @02 |G| <00 |La| @02 |[M| <@ Pt 002 |[Sm| <002 § 002 | S| w02 |[z| <002
B 002 (| <9002 [A| <om [mw| o2 [N| <00 K 02 S| <« |Ta| <0 Ti| «0n |z| <o

(T) = Target analyte

Physical Characterization:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of
NIST Measurement Result," NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).
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GERTIFIED WEIGHT REPORT: Lot# Solvent:
Part Number: 57004 24002546 Nitric Acid = L
Lot Number: 102523 2
Description: Beryllium (Be) T —
2.0% 40.0 Nitric Acid [[Formulated By: Benson Chan 102523
Expiration Date: 102526 (mb)
Recommended Storage: Ambient (20 °C) \A\ %
Nominal Concentration (ug/mL): 1000 Catts
NIST Test Number: 6uUTB SE-05 Balance Uncartainty Reviewed By: Pedro L. Rentas 102523
Volume shown below was diluted to (mL):  2000.02  0.058 Fiask Uncenainty
Expanded SDS Information
Part Lot Dilution Initill  Uncertainty Nominal Initial Final Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound Number  Number Factor  Vol. (mL) Pipette (mL) Conc. (ug/mL)  Conc. (ug/mL) Conc. (ug/ml)  +/- (ug/mL) CAS# OSHA PEL {TWA) LD50 SRM
1. Berylium nitrate (Be) 58104 091423 0.1000 200.0 0.084 1000 10001.5 1000.0 22 13597-99-4 0.2ug/m3 infrms-rat 3.16mgkg  NA
{13 Spectrum No.3 [ 29.233 sec]:58004R.D# [Count) [Linear]
2.0E4—
1.0E4 .
msze> 10 20 30 40 50 60 70 80 20 160
5.0E7-
2.5E7
miz> . 110 120 130 130 150 160 170 180 190 200
5.0E7
2.5E7 .
miz-> 210 220 23¢ 240 250 2€0
Part # 57004 Lot # 102523 10f2 Printed: 2/8/2024, 5:01:11 PM
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CERTIFIED WEIGHT REPORT; Ko
Part Number: 57050 Solvents: 21110221 Nitric Acid
Lot Number: 071123 2200562008 Hydrochloric acid
Description: Tin (Sn)
2% 10.0 Nitric Acid 071123
Expiration Date: 071126 6% 30.0 Hydrochloric acid
Recommended Storage: Ambient (20 °C) (mL)
Nominal Concentration (pg/mL): 1000
NIST Test Number: 6UTB SE-05 Balance Uncertainty 071123}
Weight shown below was diluted to (mL): 49993  0.058 Fiask Uncentainty
Expanded SDS Information
Lot Nominal Purity Uncertainty Assay  Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.) NIST
noEVEFi RM# Number _ Conc. (ug/mL) (%)  Purity (%) (%) Weight () _ Weight (g) Conc. (vg/mi) +/- (ug/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Ammonium hexatl {1V) {Sn} ING10 SNDo42023A1 1000 soose 010 442 113107 113286 1001.8 16919-24.7 7mg/m3_ NA 3161a
[1] Spectrum No.3 [ 15.034 sec]:58150.D#% [Count] [Linear]
S5.0E6 m
|
!
2.5ES5 «
Laa U St ~ 10 20 30 s f-2al [~ o) 7O 80 20 100
2.0E5
1.0ES
m/z-== 110 120 130 140’ 180 180 170 180 190 200
5.0Eq 3]
2.85E4
N/Z 210 220 =ao 240 250 ‘2é0
Part # 57050 Lot # 071123 10f2 Printed: 2/8/2024, 5:01:38 PM
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Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

5 8 AT P
e

b Nb <002 Re <0.02 Si <002 Te <0.02 U <002

As <02 Ce <0.02 Eu <0.02 In <0.02 Mg <001 Os <002 Rh <0.02 Ag <002 T <0.02 v <0.02

Ba <0.02 Cs <002 Gd <002 I <002 Mn <002 Pd <002 Rb <0.02 Na <500 Th <0.02 Yb <0.02

Be <001 Cr <002 Ga: <002 Fe <02 Hg <02 P <0.02 Ru <0.02 Sr <002 Tm <0.02 Y <002

Bi <0.02 Co <002 Ge <002 La <002 Mo <0.02 ] <0.02 Sm <002 S <002 Sn T Zn <002

B <0.02 Cu <002 Au <002 Pb <002 Nd <002 K <02 Sc <002 Ta <002 Ti <0.02 Zr <0.02
(T) = Target analyte

Physical Characterization:

Homogeneity: No heterogeneity was observed in the Preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.
* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in

the preparation of all standards.
* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).
* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluatin

g and Expressing the Uncertainty of NIST

Measurement Result,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1 994).

Part # 57050 Lot # 071123

20f2

Printed: 2/8/2024, 5:01:38 PM
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CERTIFIED WEIGHT REPORT: Lot# Solvent:
Part Number: 24002546 Nitric Acid —
Description:  Arsenic (As) s i
2.0% 80.0 Nitric Acid [|Formulated By: Lawrence Barry 111323
Expiration Date: 111328 (mL)
Recommended Storage: Ambient (20 °C) X %v/
Nominal Concentration (ug/mL): 1000
NIST Test Number: 6UTB 5E-05 Balance Uncenainty Reviewed By: Pedro L. Rentas 111323
Volume shown below was diluted to (mL): 4000.0 0.06 Flask Uncertainty
Expanded SDS Information
Part Lot Dilution initiall  Uncertainty Nominat Initiat Final Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Ooato::n Number Number Factor Vol. (mL) Pipette {(mL) Conc. (ug/mL) Conc. (up/mL) Cone. (pg/mL)  +/- (ug/mi) CAS# QOSHA PEL (TWA) LDSO SRM
1. Arsenic (As) 58133 020522 0.1000 400.0 0.084 1000 10001.0 1000.0 2.0 7440-38-2 0.5 mg/m3 orl-rat 500 mg/kg 3103a
1] Spectrum No.1 [ 34.43383 sec]:5S7033.DM& [CGount] [Linear]

2.0ES

1.0ES ﬂ ‘
m/z-= ‘10 zo fcYe) a0’ s0 so 70 =1e) 20 160

5. 0E4

2.SEq9
m/z-o 110’ 120 130 140 1580 160 170 180 180 200

1000
500
m/z-o- 210’ 220 230" z2a0’ =250 280
Part# 57033 Lot# 111323 1of2 Printed: 2/8/2024, 5:01:04 PM
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Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Ve

.momg

T e T L B T 20 T e e e e o

on b

e ———
TG = ! ¥

EE e s e ———

Al cd | Hf [ Ni M | P T an | — 02 Tb w [IAMS i
Sb <002 Ca <02 Ho Nb <002 Re <002 Si <002 Te <002 U <002
As T Ce <002 Eu D02 I <002 Mg | <M Os Q0 Rh 002 Ag <002 T <00 v <02
Ba <002 Cs <002 Gd <002 Ir <002 Mn <002 Pd <0.02 Rb <0.02 Na <02 Th <002 Yb <002
Be Q01 Cr Q02 Ga <002 Fe <02 Hg €2 P <002 Ru 0 Sr <002 Tm <002 Y Qn
Bi <002 Co <002 Ge* <002 La <002 Mo <002 Pt <002 Sm 002 S <002 Sn <002 Zn <002
B <002 Cu <002 Au <002 Pb <002 Nd <002 K <02 Sc <0.02 Ta <0.02 Ti <002 /3 <0.02
(T) = Target analyte
Physical Characterization:

Homogeneity: No heterogeneity was observed in the preparation of this standard,

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in

the preparation of all standards.
* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.
* All standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST

Measurement Result,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

20f2

Part # 57033 Lot# 111323
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CERTIFIED WEIGHT REPORT: Lot #
Part Number: 57005 Solvent: MKBQ8597v Ammonium hydroxide =
Lot Number: 071123 P >
Description: Boron (B T —
2.0% 40.0 Ammonium hydroxide [|[Farmulated By: Benson Chan 071123
Expiration Date: 071126 (mL)
Recommended Storage: Ambient (20 °C) X ce
Nominal Concentration (ug/mL): 1000
NIST Test Number: 6uTB SE-05 Balance Uncsriainty Reviewed By: Pedro L. Rentas 071123
Weight shown below was diluted to(mL): 1989.48 0.058 Fiask Uncertainty
Expanded SDS Information
Lot Nominal Purity Uncertainty Assay Target Actual Actual Uncertainty {Solvent Safety Info. On Attached pg.) NIST
Compound RM#__ Number Conc. (ug/mi) (%) Purity (%) (%) Weight () Weight(g) Conc. (ug/mL) +/- (ug/mi) CAS# QSHA PEL (TWA) LD50 SRM
1. Boric acid (B) INO18 BV092016A1 1000 ssesep  0.10 173 11.55772 11.56201 1000.4 2.0 10043-35-3 2 mg/m3 orl-rat 2660 ma/kg 3107
(1] Spectrum No.1 [ 12.27S sec]:58105.0D# [Countl [Linear]
2.0E4
1.0E4
Mz 10 zo =0 ao so0 6o 70 80 20 100
5.0E68
2.5E68
m/z- 110 1z0 130’ 140 160 1680 170 180 180 ‘200
S.0E6
2.5E6
miz-> 210 | =zzo ‘230 ‘2ac’ | z80 260
Part # 57005 Lot# 071123 1ot2

Printed: 2/8/2024, 5:01:07 PM
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Instrumental Analysis by Inductively Coupled Plasma Mass Spectroscopy (ICP-MS):

._.Bnm._.zﬁm

mﬁlllla..l...lll s e B T ==

T s YR S b .

PN e S = s

Physical Characterization:

Homogeneity: No heterogencity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Resuit,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1 994).

i

Part#: 57005 Lot # 071123 20f2 Printed: 2/8/2024, 5:01:07 PM
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R! oz]ed e MES| .
CERTIFIED WEIGHT REPORT: / Lot#
Part Number: 57016 Solvent: 122923 ASTM Type 1 Water e -
Lot Number: 122923 A
- N =
Description: Sulfur (S) i
|Formulated By: Benson Chan 122923
Expiration Date: 122926
Recommended Storage: Ambient (20 °C) \h\ %
Nominal Concentration (ug/mL): 1000 Ce
NIST Test Number: 6UTB 5E-05 Balance Uncertainty |Reviewed By Pedro L. Rentas 122023
Welight shown bslow was diluted to (mL): 4000.0 0.06 Flask Uncartainty
Expanded SDS Information
Lot Nominal Purity Uncertainty Assay  Target Actual Actual Uncertainty {Solvent Safety Info. On Attached pg.) NIST
Oo:.ﬁ::n_ RM#  Number  Conc. (ug/mL) (%)  Purity (%) (%)  Weight (g)  Weight @ Conc. (ug/mL) +/- (ug/mL) CAS# OSHA PEL (TWA) LDS50 SRM
1. Ammonium sulfate (S) IN117 sLBR7225V 1000 99.9 0.10 243 16.4979 16.4980 1000.0 20 7783-20-2 NA orl-ra 4250mg/kg 3181
[1] Spectrum MNo. 1 [ 33.603 8ec]:57016.D# [Count] [LiInear]
S.0ES
2.8E5
iz ) 10 z0 @0 ao s so ’ 7o 7 8so 20 " 100
1.0E8
S5.0E7
m/ze= T 1107 120 130 140 150 160 170 180 190 260
5.0E8
2.5E8
m/z- ' 210 220 230 240 250 - =80
Part# 57016 Lot # 122923 1of2

Printed: 2/8/2024, 5:01:28 PM
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Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace M
Cd Hf <002 Pr <0.02 Se 02 To <002 w <002
Sb <002 Ca <02 Er <0.02 Ho <002 Lu <0.02 Nb <0.02 Re <0.02 Si <002 Te <002 u <002
As <02 Ce <002 En <0.02 In <0.02 Mg <0.01 Os <0.02 Rh <0.02 Ag <0.02 Tl <002 v <0.02
Ba <0.02 Cs <002 Gd <0.02 I <002 Mn <002 Pd <0.02 Rb <002 Na <02 Th <002 Yb <002
Be <0.01 Cr <0.02 Ga <002 Fe <02 Hg <02 P <0.02 Ru <0.02 Sr <0.02 Tm <002 Y <0.02
Bi <0.02 Co <0.02 Ge <0.02 La <0.02 Mo <002 Pt <0.02 Sm <002 S T Sn <002 Zn <0.02
B <0.02 Cu <0.02 Au <0.02 Pb <0.02 Nd <002 K <02 Sc <0.02 Ta <002 Ti <002 Zr <002
(T) = Target analyte
Physical Characterization: _ Certified by:
Homogeneity: No heterogeneity was observed in the wﬁmgon of this standard. \

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Resuit,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part# 57016 Lot # 122923 20f2 Printed: 2/8/2024, 5:01:28 PM
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CERTIFIED WEIGHT REPORT: Lot#
Part Number: 57116 Solvent: 071123 ASTM Type 1 Water

Lot Number: 071123 ?\wamw.\d..iﬂ \«\Mﬁ:lw
Description: Sulfur (S)

Formulated By: Lawrence Barry 071123
Expiration Date: 071126
Recommended Storage: Ambient (20 °C) X .
Nominal Concentration (pg/mL): 10000 =
NIST Test Number: 6UTB 5E-05 Balance Uncertainty ||Reviewed By: Pedro L. Rentas 071123
Weight shown below was diluted to (mL): 1999.48 0.058 Fiask Uncertainty
Expanded SDS Information
Lot Nominal Purity Uncertainty Assay  Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Qo:.ﬁ::n RM# Number  Conc. (ug/mL) (%)  Purity (%) (%)  Weight (g)  Weight (g) Conc. (g/mL) +/- (ug/mL) CAS# OSHA PEL (TWA) LDS0 SRM
1. Ammonium sulfate (S) IN117 SLBR7225V 10000 99.9 0.10 243 824675 824682 10000.1 20.0 7783-20-2 NA orl-rat 4250mg/kg 3181
[1)] Spectrum No.t [ 24.004 sec]:58116.D# [Count] [Linear]
2000 _
|
I O00
|
sz ’ 10’ zo ~ so a4 s T eo 7o ‘so0 oo 100
m.omm.._
_
_
2.5E5
mi/z-= 110 120 130 140 "180’ 160" 170 180 BET-T- zoo
2.0ES
1.0E5-
m/z-= ‘=10 =220’ =230 240 z2so’ 260
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Absolute Standards, Inc. ANAB ISO 17034 Accredited
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Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

g/mL)

A W e R N 3= e S U i LA e e SR A :H.LJ&Hﬂniyw:i.mlrd[r,u.wirwlitwunnmw.mlmmvn!ﬂuﬁ
,nn_ [ ] E T 02 | Hf | 2 TL| 2 [ Ni | <0f i [ <of T . T <0.02 w <0.02
Ca Er <0.02 Ho <0.02 Lu <0.02 Nb <0.02 Re <002 Si <002 Te <0.02 U <002
As <02 Ce <0.02 Eu <002 In <0.02 Mg <001 Os <002 Rh <002 Ag <0.02 Tl <0.02 v <0.02
Ba <0.02 Cs <0.02 Gd <0.02 Ir <0.02 Mn <002 Pd <002 Rb <002 Na <0.2 Th <0.02 Yb <002
Be <001 Cr <002 Ga <0.02 Fe’ <0.2 Hg <02 P <002 Ru <0.02 Sr <0.02 Tm <002 Y <0.02
Bi <002 Co <0.02 Ge <0.02 La <0.02 Mo <002 Pt <©0.02 Sm <002 S T Sn <002 Zn <002
B <002 Cu <0.02 Ay <002 Pb <0.02 Nd <0.02 K <02 Sc <002 Ta <0.02 Ti <0.02 Zr <0.02

(T)=Target analyte
Physical Characterization: Certified by:
Homogeneity: No heterogeneity was observed in the Ppreparation of this standard. \\\\\
A

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.
* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, uniess otherwise stated.

* All standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result," NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 57116 Lot # 071123 20f2 Printed: 2/8/2024, 5:01:31 PM
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www.absolutestandards.com

Certified Reference Material CRM

ANAB ISO 17034 Accredited
AR-1539 Certificate Number
https://Absolutestandards.com

'

R p2ipd42ly mMAR20
CERTIFIED WEIGHT REPORT: Lot #
Part Number: 57015 Solvent: 24002546 Nitric Acid
LotNumber: 091123 B \wl
Description: Phosphorous (P)
2% 40.0 Nitric Acid Formulated By: Lawrence Barry 091123
Expiration Date: 091128 {mL)
Recommended Storage: Ambient (20 °C) X %
Nominal Concentration (ug/mL): 1000
NIST Test Number: suUTB 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas 091123
Weight shown below was diluted to (mL): 2000.02 0.058 Fiask Uncertainty
. Expanded SDS Information
Lot Nominal Purity Uncertainty Assay  Target Actual Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound RM# __ Number Conc.(ug/mL) (%) Purity (%) (%) Weight () Weight (o) Conc. (ug/ml) +/- (ug/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Ammonium dihydrogen phosphate (P) INOOB Pvos2019A1 1000 99.999 010 275 7.2729 7.2730 2.0 7722-76-1 5 mg/m3 yrl-rat >2000mg/ki 3186
[1] Spectrurmm No.1 { 12.074 sec]:58115.D# [Count] {Linear]
5.0E4
Z2.5E4 ‘
m/z-= e ‘2o 30 a0 ''so T eo 70 8o 80 100
1 000
500
m/z-> "1i0 120 130 140 150 1680 170 " 180 190’ z00
S5000
2500
m/z-=- ' ‘=zio 220 230 240 250 260
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Absolute Standards, inc.
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800-368-1131 Certified Reference Material CRM AR-1539 Certificate Number
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Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS /mL)
HF. e e e e ..||T...E]._ e e e Ea—— e = T e T — .!I.
Al <002 Cd <0.02 Dy <002 Hf <0.02 Li <002 Ni <0.02 Pr <0.02 Se <02 TH w
Sb <002 Ca <02 Er <002 Ho <002 Lu <002 Nb <002 Re <0.02 Si <002 Te u
As <02 Ce <002 Eu <0.02 In <002 Mg <01 Os <002 Rh <0.02 Ag <0.02 hu | v
Ba <002 Cs <002 Gd <0.02 Ir <002 Mn <002 Pd <002 Rb <0.02 Na <02 Th <0.02 Yb «<0.02
‘Be <001 Cr <0.02 Ga <0.02 Fe <02 Hg <02 P T Ru <0.02 Sr <002 Tm <002 Y <002
Bi <002 Co <002 Ge <0.02 La <002 Mo D02 P <002 Sm <0.02 S <002 Sn <0.02 Zn <002
B <002 Cu <0.02 Au <0.02 Pb <002 Nd <002 K <0.2 Sc <002 Ta <002 Ti <0.02 Zr <002
{T) = Target analyte
Physical Characterization:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Resuit,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).
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4 NOREANIS Certificate of Analysis
Refine your results. Redefine your industry. . mlé': q é’ﬁi @ : _é j 1 (,1 l w

x
300 Technology Drive ! P: 800-669-6799/540-585-3030
Christiansburg, VA 24073 USA F: 540-585-3012
inorganicventures.com info@inorganicventures.com

1.0 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO 17034, "General Requirements for

the Competence of Reference Material Producers” and ISO/IEC 17025, "General

Requirements for the Competence of Testing and Calibration Laboratories".

Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate ‘?f:l.::f 2 aﬁﬂ:i
Number QSR-1034). o e

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution
Catalog Number: CGY10
Lot Number: V2-Y740548
Matrix: 2% (viv) HNO3
Value / Analyte(s): 10 000 pg/mL ea:
Yttrium
Starting Material: Yttrium Oxide
Starting Material Lot#: 2661 and 06230520YL

Starting Material Purity: 99.9984%
3.0 CERTIFIED VALUES AND UNCERTAINTIES
Certlfied Value: 10000 + 30 ug/mL
Density: 1.032 g/mL (measured at 20 + 4 °C)

Assay Information:

Assay Method #1 10011 £ 25 pg/mL
EDTA NIST SRM 928 Lot Number: 928

Assay Method #2 9997 & 50 ug/mL
ICP Assay NIST SRM 3167a Lot Number: 190730

Assay Method #3 9984 £ 31 yg/mL
Calculated NIST SRM Lot Number: See Sec. 4.2

- The Calculated Value is a value calculated from the weight of a starting material that has been certified
directly vs. a National Institute of Standards and Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.

Page 1 of 4



4.0

5.0

6.0

Characterization of CRM/RM by Two or More Methods
Certified Value, Xggyyry, Where two or more methods of characterization are
used 1s the weighted mean of the results:
XeRMmM = Z(w) 04
X; = mean of Assay Method 1 with standard uncertamty Ugy.
w; = the weighting faciors for each method calculated using the inverse square of
the variance:
Wi = (Yighae 2 (WK Ugna 9

CRM/RM Expanded Uncertainty () = Ueppmynm = K (WCehar * Whp * Ws * W)

k = coverage factor =2
Ushar = [EW)? Uhar i)l)l"’s where Uy, are the errors from each characterization methed

Upy, = botile to bottle Y
Ujyq = fong term stability standard uncertainty (storage)
Uge = stability inty

TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is specified.

4.1 Thermometer Callbration

Characterization of CRM/RM by One Method

Gertified Value, Xppypy, Where one method of characterization
is used is the mean of individual results:

XcrRmirm = Xg) (Uchar o
Xu = mean of Assay Method A with

Ughar a =the of ion Method A

CRM/RM Expanded Uncertainty (£) = UcrayrmM = k (Wehar a + Wob * ks * Wie)
k = coverage faclor = 2

Ughar a = the emors from characterization

up,y, = bottle to bottle
Upe = long term stability standard uncertainty (storage)
Uy = transport stability standard uncertainty

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration

laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights used
for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality control

of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (ug/mL)

CRM/RMs are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most
sensitive method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an
ULPA-Filtered Clean Room. An ULPA-Filter is 99.9985% efficient for the removal of particles down to

0.3 pm.
M Ag < 0.004600 M Eu 0.009037 M Na 0.086360 M Se < 0.005200 M Zn 0.030125
M Al 0.014862 O Fe 0.002410 M Nb < 0.000570 O Si 0.024100 O Zr < 0.002600
M As < 0.003500 M Ga < 0.000570 M Nd 0.000923 M Sm 0.000461
M Au < 0.001700 M Gd < 0.003500 M Ni < 0.005700 M Sn < 0.002300
O B 0002209 M Ge < 0.005200 M Os < 0.001200 M Sr < 0.004600
O Ba < 0.002500 M Hf < 0000570 n P < M Ta < 0.000570
O Be < 0.001400 M Hg < 0.000570 M Pb 0.005020 M Tb 0.001044
M B < 0.003500 M Ho 0.009037 M Pd < 0.005100 M Te < 0.002300
O Ca 0.009841 M In < 0.002300 M Pr < 0.002300 M Th < 0.000570
M Cd < 0.000570 M Ir < 0.000570 M Pt < 0000570 M Ti < 0.003500
M Ce < 0.002300 O K 0.018677 M Rb < 0000570 M TI < 0.000570
M Co < 0.000570 M La 0.000461 M Re < 0.000570 M Tm < 0.003500
M Cr < 0.004000 O Li < 0.009300 M Rh < 0008000 M U < 0.000570
M Cs < 0.000570 M Lu 0000582 M Ru < 0.000570 MV 0.001265
M Cu 0.002610 O Mg 0001486 n S < M W < 0.002300
M Dy 0.003815 M Mn 0.000582 M Sb 0005422 s Y <
M Er 0.003615 M Mo < 0.005700 M Sc < 0.001200 M Yb 0.001827
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference
n - Not Checked For s - Solution Standard Element
INTENDED USE

6.1 This standard is intended for the calibration of analytical instruments and validation of analytical methods
as appropriate. This CRM may be used in connection with EPA Methods 6010, 6020 (all versions), Standard
Methods 3120 B and USP <232>/ICH Q3D.

Page 2 of 4



7.0

8.0

9.0

10.0

6.2 For products attaining traceability through Inorganic Ventures’ Primary Certified Reference Materials (PCRM™)
see the Limited License to Use PCRM™ in the Inorganic Ventures Terms and Conditions of Sale,
hitos://www.inorganicventures.com/terms-and-conditions-sale. The Terms and Conditions contain information on the
use of materials traceable to PCRM™ certified reference materials. This Limited License agreement is especially
pertinent for laboratories accredited under 1ISO:17034.

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL
7.1 Storage and Handling Recommendations

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). It is
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° £ 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.Inorganicventures.com/TCT

Atomic Welght; Valence; Coordination Number; Chemical Form in Solution -88.91 +3 6 Y(OH)(H20)x+2
Chemical Compatibility -Soluble in HCl, H2504 and HNO3. Avoid HF, H3PO4 and neutral to basic media.
Stable with most metals and inorganic anions forming an insoluble carbonate, oxide, oxalate, and fiuoride.
Avoid mixing with elements / solutions containing moderate amounts of fluoride.

Stability - 2-100 ppb levels stable for months in 1% HNQ3 / LDPE container. 1-10,000 ppm solutions
chemically stable for years in 2-5% HNO3 / LDPE container.

Y Containing Samples (Preparation and Solution) - Metal (Soluble in acids); Oxide (Dissolve by heating in
H20/ HNO3); Ores (Carbonate fusion in PO followed by HCI dissolution); Organic Matrices (Dry ash and
dissolve in 1:1 H20 / HCI or HNO3).

Atomic Spectroscoplc Information (ICP-OES D.L.s are given as radial/axial view):

Technique/Line Estimated D.L. Order Interferences (underlined indicates severe)
ICP-MS 89 amu 0.8 ppt N/A 73Ge160, 178Hf+2

ICP-OES 360.073 nm 0.005 / 0.000036 pg/mL 1 Ce, Th

ICP-OES 371.030 nm 0.004 / 0.00007 pg/mL 1 Ce

ICP-OES 377.433 nm 0.005 / 0.0009 pg/mL 1 Ta, Th

HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION
10.1 1SO 9001 Quality Managemsent System Registration
- @SR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

Page 3 of 4



12.0

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorganic Ventures, 300 Technology Drive, Christiansburg, Va. 24073, USA; Telephone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventures.com;
info@inorganicventures.com

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date
February 20, 2024

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- February 20, 2029
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Prepared By:

Uyen Truong

Custom Processing Supervisor %La'(_‘_’ AL E\W

Certificate Approved By:

Muzzammil Khan
Stock Laboratory Supervisor

Certifying Officer:

Paul Gaines
Chairman / Senior Technical Director Cﬁ/\lﬂ R .
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CERTIFIED WEIGHT REPORT: Lot # Solvent:
Part Number: 57003 24002546 Nitric Acid = g =
Lot Number: 062124 §§w )
Description: Lithium (Li)
2.0% 5.0 Nitric Acid [[F d By: Giovanni Esposito 062124
Expiration Date: 062127 (mL)
Recommended Storage: Ambient (20 °C) \\ %
Nominal Concentration (ug/mL): 1000 cT
NIST Test Number: 6UTB 5E-05  Balance Uncertainty Reviewed m.-ﬁ Pedro L. Rentas 062124
Volume shown below was diluted to (mL): 250.11 0.016  Flask Uncertainty
Expanded SDS Information
Part Lot Dilution Initial  Uncertainty Nominal Initial Final Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound Number  Number Factor  Vol. (mL) Pipette (mL) Conc. (ug/mL) Conc. (ug/mL) Conc. (ug/mL) _ +/- (ug/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Lithium nitrate {Li) 58103 070622 0.1000 25.0 0.004 1000 10000.4 1000.0 2.0 7790-69-4 5 mg/m3 orl-rat 1426 mgkg  NA
[1] Spectrum No.1 [ 32.093 sec]:58003.D# [Count] [Linear]
2.0E5.
1.0E5
m/z-> E o - © T Zar o 4o O R e R 70 4o so oo
1.0E8
5.0E7+
m/z> 2 L ok 5 &% 13509 % & 140 —a 150 bl | T 170 —s 180 = TR0 200
5.0E7
2.5E7°
m/z-> T .N.MO = = N.NO = Nlucl| 240 e n Nnmolil- o -ﬂb
Part# 57003 Lot # 062124 1of2 Printed: 6/24/2024, 11:20:08 PM
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Instr tal Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS (ug/mL)
Al <0.02 Cd <0.02 Dy <0.02 Hf <002 Li T Ni <0.02 Pr <0.02 Se <02 Tb <0.02 w <002
Sb <0.02 Ca <0.2 Er <0.02 Ho <002 Lu <0.02 Nb <0.02 Re <0.02 Si <0.02 Te <0.02 u <002
As <02 Ce <002 Eu <0.02 In <0.02 Mg <0.01 Os <002 Rh <0.02 Ag <002 T <002 A\ <002
Ba <0.02 Cs <0.02 Gd <002 I <0.02 Mn <002 Pd <002 Rb <0.02 Na <02 Th <0.02 Yb <0.02
Be <0.01 Cr <002 Ga <0.02 Fe <02 Hg <02 P <002 Ru <0.02 Sr <0.02 Tm <0.02 Y <0.02
Bi <0.02 Co <0.02 Ge <0.02 La <0.02 Mo <0.02 Pt <002 Sm <0.02 S <0.02 Sn <0.02 Zn <0.02
B <0.02 Cu <0.02 Au <0.02 Fb <0.02 Nd <0.02 K <02 Sc <0.02 Ta <002 Ti <0.02 Zr <0.02

(T) = Target analyte
Physical Characterization:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 57003 Lot # 062124 20f2 Printed: 6/24/2024, 11:20:08 PM



¥ 40 | abeq

Aureyseoun piepues Kpqers wodsuan = Sin Auiepsoun plepues Aqers jodsuen = St

(9B81015) Auienooun prepusiz Augers w23 Guo = Sin (3Be103s) Auiepsoun piepums Ajigels uus) Buo| = “n

AuENoun piepuEls Ajeustowoy $ioq S amoq = 9n Auepsoun prepuers AyeusBowoy mog o) apog = ¥

uopezuBRYo Wy sioua sy = ¢ 1949 10 aiaum o I P Laig) =2

2= sopom) aeranca = § 2= XopEyoBesanca =y

P+ T 4 Wn o TR 0) y o WEINEOR - (3) AuieLisoun popusdua WD 20T+ %0 4 W IR ny - WINNOY - () Aumeaun pepuvda YWD

PPl 0y =t
eousyan

POUIRN UoERUSIRIRIE J0 Axaesaoun prepuEls oy = © 194D [ " e
Wy poigen Aessy jo uesus =Py A &
{94290} (%) = WO 1ha (g = WE/RDy
:S)INS21 [ENPIAIPUI JO UEIW ) S| PBSN S) :S)INS2J U Jo ueaw pajyBiam ou S| pasn
UoREZUAORIEYD JO POIRAW 3u asaum WDy anjes paunies e uonezumdEIRYS J0 SPOUIAL BIOW! 10 oMy AL WHWEDY “an(eA payieg
POYIDIN SUO Aq WN/NNO JO uonEZIIO)ORIBYD SPOUISIY S10W 10 oML Aq /WY JO UoneZUB)oRIEYD
T=3jo mma; 2beien00 & Buisn [9As| i %G6 2y} I e sejjuieaoun papuedxe
jJuasaidas sapuy U} pue anjeA PayLIed ay) JO UOHEINO[ED By} Ul pasn ae suopenba Bumojioy sy
‘Aiiqesoes

9oueleq Jo} Z'y 09§ 895 WH/WYS (LSIN) ABojouysal pue sprepue)s Jo sjnjnsu| jeuogeN & ‘s Ajoaip
P3UINa0 usaq sey jey) |euajew Bunie)s e Jo JyBlom sy WOy paje|nojes anjea e S| anjeA paje|nojes ay] -

GZBOEL JaquINN 107 €Z9LE WMS 1SIN Aessy do|
“w/Bd v ¥ ZoolL L# poylap Aessy
:uopeuuoju| Aessy
(Do ¥ ¥ 0Z J& ponseaw) Jw/B Z40) :kysusq
Jw/Br G ¥ 200 :anjeA peynded
SAILNIVIYIONN ANV SANTVA A3Id1L¥30  0'¢
%G/66'66 ‘And [eusien Bueis
¥60Z  #807 euajel Bupels

[2ETR ‘lelsjely Buperg
wnuep|
rea wy/Br goo | {(s)orhreuy / anjen
ECR!
EONH (AA) %2 Xulew
TL66121121 HJequiny 107
119D “equinn Bojeled
uonn|og epels) wojsng sifjeuy sjbulg :@pog Jonpoid

NOILdI¥OS3A 1ONAoyd 0C

“(PE0L-HSD JequinN

8)eolIa) HSD) Jamoenuew pale)sibel 006 OS] U 0S|e S| SeInjuap ojuebiou|
“.SauojeloqeT uoneuqied pue Bunssy jo sousjadwio) sy} 1oy sjuswalinbay
[e18uag, ‘5Z0.L DTI/OS] PUE ,SI30NPOId [EHE)E) 80USIRJaY JO sousladwoD ay)
1o} sjuawiauinbay |eJeuan), ‘FEOLL OS] 0) Palipalooe S| STUNLNIA DINVOUONI

NOLLVYLSIOIY / NOLLVLIGIHOOV 07}

Wwoo'saimuasojuefiloui@ou) woo'saunjuaAolueblou]
2L0E-685-0¥ h ? / 27 / 2. 3 VSN ££0¥Z VA ‘BingsuensLyo

0€0E-G85-0¥5/66/9-699-008 :d 8Al(Q ABojouydal 0og

“Anisnpur Ino& sugapsy ‘sInsar ok augay

SISAJeuy Jo 91eonIlia) Sinvsvoni %]
6LB6SY “3LesH



v 40z abed

suonepuawwoeoay Buipuey pue abeioyg |2
IVINILVIA SONIUIITY SIHL 40 3SN LOTHHYOD FHL MO SNOILONULSNI

‘ajendoidde se spoyjew [eaphjeue jo uonepijea pue sjuawinysu| [edRA|eue jo uoneiqiies auy} 1o -

3SN G3AANILNI
1UBWA|3 PIEPUES UONIOG - S 10 PAXOBYD JON - U

aoussepslu| [B1193dS - | S30-dOI A PeXORUD -0 SIN-dOI AQ paoayD -
9€50000 > 9A N 006¥000 > 95 O $£000°0 OA W 8920000 > 13 W
9¥l2000 > A N 9/69000 > GS W 928000 > UN O 8920000 > AQ W
€2¥000°0 M N > 8 1ShS000 > BN O 0880L0C > nD O
§58610°0 > A W 6920000 > N¥ W 8920000 > N7 W 8920000 > SO W
8920000 > N W 8920000 > U4 W SZZI200 > 11 O 250000 DN
8920000 > WL W 8920000 > 9 W 8920000 > ©1 W £62¢000 > 00 W
8920000 > IL W 8920000 > 9 W ZiLL000 X W 8920000 > 80 W
> U S 9880000 > d W 6920000 > J W 8920000 > PO W
€99€500 > Ul W 8920000 > Jd W €89Z00C > Ul W 990000 ) O
WWELO0'0 > AL W 8920000 > Pd W 8920000 > OH W 609L000 > 19 W
8920000 > 4L W €0L000 > qd W 1£28000 > BH W 9985000 > eg W
0850100 BL W 05¥¥S500 > d O 1912000 JH W €892000 > B W
9600000 IS O 6920000 > SO W 9¥I2000 > ®D W 6268000 > € O
98000070 US W 0680L00C > IN O 8920000 > PO W LISY00C > Ny W
8920000 > WS W 8920000 > PN W 8920000 > BO N 9858000 > SY W
09SE¥00 > JZ O SELP000 IS O 095e¥00 > AN O §22£00°0 ed O 2180000 Y O
4928000 > uz O #0ZL000 88 W 092600 > BN O 8920000 > N3 W 9€S0000 > By W
‘wrl g0

O} UMOP S3[ojlied JO [BACLUBI BU} JO} JUBIOILe %GBE6 66 S! J8II4-Yd TN UY "Wooy ues| Pasglid-vdIn
Ue Ul pazijeue a1am SW-dOI Aq pajsa) SUOHN|OS “mojeq papodal S) JuaWale YoEes Joj poyzeLl aAnIsuss
isow sy wouy ynsal 8y L *SW-dOI PUe STO-dDI [exy AQ sapundw) dyjjejew 20el} 10} Pa)sa) a8 SWM/NHD
(w/Brl) $30-d2I ANV SIN-dDI A9 GaNIWNILIA ( INL) SAILRINANI D17 TVLIW 3oVL
“SINY/WNYD 40 |ouoo
Ayenb pue Suunjogjnuew ayj ul pasn asemsse|b v sse|D |[e 9)eiqi|ed o) pasn | ainpaooid asnoy-ui uy -
uojjesqied aiemsse| 'y

"LSIN 03 3|qesoe) ale pue sjyblam Jajsew o} pssedwod Ajjenuue aie Bugse) o) pasn
sybiam 8y anpasold pue Alojesoqe| uoneiqes payipalsoe ue Aq pajelqijed ale seduejeq [eonA|Bue ||y -

uoieiqije) aduejeg z'y

‘Aiojesoqe|
qljea pajip ue Aq p I[e0 ale jey) sisjewoway) ybnoy ajqesoe) | SIN 8le sisjewowIay) |y -

uogelqied sejewounsy ] |y
‘payoads
S1,'PIS 8SNOY-Ul, Wiis) SY)} *3qe|IEAR BJ8 WH/WXS LSIN OU 3Joym SISED BJel U] "SIOLIS UORN|IP SWNjoA
pue Buybiom Jusweinseaw ay} pue Jous Aurepssun WH/WYS @y} junoooe ojul Bupje) ‘papiodas ase anjea
Paliea yoea Joj sspujepsoun ay) "suosuedwod Jo uleyo USHOIQUN Ue eI 1 SIN O} S|qeaded sijonpoid siy] -

LSIN OL ALITIGVIOVYL

(L

09

oy



¥ 30 g ebey

+0'€88 Joquiny ajeoysn V2V / payipaiooy - Bupsay fealwayg -

«SeHLoRI0qe voeigyeg pue Bupsey yo o Iwoy ey soy Inboy jessuey, zq,, dawosi z'o1
VEDL-HSD tequiny ajeoyian uSD -

L 103y weyshg 3 Beuew Ayeny L006 OS1 101

NOLWYINIWNoOoq Q¥vanvis Alnvno

“AeusBouwoy
ainsse o} 2'0 40 az1s ajduwies wnwuiw e 8%8) pinoys sasn pus sy} Jey 9edIpur eyep ,ﬁgauaﬁoon
‘SnosuaBowoy aq o} P83juetens s pue 81npaaoud asnoy-uy ue 0} Buipoaoe Paxiw sem uognjos sy -

AJ.EINHE)OWOH
WHWYHO sy Bujpresa, Honewwolu Jo} jeayg e fioges sy 0) sojas asealq -
NOI.I.VWHO:INI Snoqyvzyy
'sse|b ul paoys 10 paledaid aq jou PINoys piepueys SIyj :aj0N 4H
90 o ‘m b wBn peogog-g €5000  wuyz)gep $30-do|
N0 ‘et ‘qN b w6 8z000070 88000  wu ppgpep $30-401
Nty ‘ap 3 wBH 2600070 V8000 wuzgpezp $30-d0)
l(ny
‘ON iz = X sraym)
2=Xg6] ‘eDgy
‘0ZLIVeE ‘ZNLINDL
‘08LO9INDL
‘NVLSZE ‘091578 }dd 4 NWe 8% SW-do)

] 70 pojewysy sury/enbjuyaay

A [EIXe/eIpE] se uanb oue $"Ta $30-491) uopewozuy ogdnaso.uoads dlwoyy
(o) suyeysiin

SIooIq u Ajayy PUe Juawtid onsed se s 8pixo 4t ajeyinsoukd M yse asny 10 VOSZH / 41 / O2ZH L::)

im Bugesy Aq anjossip pue 0ld Ul 9306p je yse fiq) SIOUIEN JIUBBIQ (juasasd jou OIS 31 33 ou - 10757y
*+ A UM 01 vt asny ) sasg (2025231 i gyq 9SY) ei00.q (9390g-~) Aojsy aunjesedusg uby - apixg
‘(roszn /dH/0zH 1212y ut Bupeay Aq Panjossiq) ejpns 1o ssejeue ojsyy Simesadws) Moy - apixp “(Apusiom
Sioeas sapmod- uoynes 4/ OZH uj ajgnjog) [E19 - (uognjog pue uofjesedaiy) sodweg Bu,u;e;uog i
sUIgju0s 347 ue Ul 4H soey / EONH %5z

Ut sreak 105 ajqeys AIIBO!'-USLIO 2-9(L 8y se SuoRNjos Juswajo lbuis widd 000'04-1 “souigjuos 34T/ ONH
%1 Ul syjuows 1oy 293, oy} se (sejou 48U10 e ym paxius so 8u0lY) aiqe)s sjana) qdd 001-Z - Mipqeyg

‘4H 1deoxa SPIoR &)n)p e Ul apxo PsjeipAy ay; Bujuwuoy azAjoupAy 0} Aouspuey e yim

“13uRu09 0} sjonbye Panower uma. 3oy 00 “Jaurejuos sy woy syadid jou og “Alisuep papioda;
8y} Buisn uaym Jo1e uonnp supewnjon SZWw o) 5 4 ¥ <0Z Je asny ‘Uojieuidsuen jo SI08y8 8y azjwuw
ND.bZ- . Ussmjeq sio)s Pue asn u jou usym pajess ApyBy deo daay ‘Beq 19 L Pajess ayy Buiuado o)y -

Beq o) Poleas uy sym o <0€ - ov Ajejewixoidde usemjaq suyg -

06

o'g



¥ 40 y abey

. y]’v’g JojoauQ (ea1y08] JoIuBS / ueuueyD
seufes |ned

o0 Bulyie

h . Z g ! 6 @ [03u09 Ajfenp Jebeuepy
DISMOYIZOY| Sewoy )

Ag poaociddy ejealien

SYIDA40 DNIAIILYID 40 STUNLYNOIS ANY SINVYN
"b'L 7988 Ul UsAIB suoRansul ey} yum eouBpIcoE U| Paipuey pue paiojs Buieq IWy/WHD oY) uodn JusBuguos
SISIUL Jsilj SBWIOD JOABYDIYM 'Z'LL 988 Ul USAIB Sjep 8y} Jaye Jo Beq paziujwnie ay) Bujuado jo ajep
ay} woy (aipoq Jw og € o aseds 843 Ul syyuow Xis 10) JeeA auo uey) sa6uo| pasn 9q JOu pPINoyYs WH/NND SiylL -

:9jeq uado Beg 10) pajeag -

AypieA o pouied ¢711
‘Ailigess [eojweyo Aq Apuanbauyu; pue (uognjos aiy woy 1sjem Jo sso|) uopeidsuel
Aq Apewnd paywy s uopesdxa 107 ‘SWHNYD Pelpuey pue paiojs Apadosd uo pejonpuos seipnys Anges
wus) Buoj Aq papoddns eq ueo WH/MWYD € Jo Ajiiqe)s sy Jey) swn 40 pouad ay) spayel sjep uonesdxa jo| ay] -

'P3SN 34 JoU PINOYS IWH/NHD SIU} YaIym Jsle ejep sy -
4202 ‘2) sunp -
8jeq uopendx3z joyz'|L

‘PRUIPOW BSIMIBLI0 1O ‘PajeuIIeIU0S ‘DaBEWED SI WH/WND BU) 41 10 pamojjo} Jou ese
}'£ 983 Ul suononysul J| pAYIIINU S| UOREOUILSD SIYL "|"/ 58S U UBAIB SUOJIONISU] Y)IM BIUBPIODD. U pajpuBy
PUE p310}s s| WH/WHD au) papiacid payoads Ajuiepeoun juswainsesw sy UiLm pifea I uoNeoYISD By -

2z0z ‘L1 sunp
ejeq enss| uopesyILg | 1L
ALIQITVA 40 QORI ANV NOLLVNIdXT 101 ‘NOLLVYOI4ILNTD

585 0FS B3 '0B0E'SBS0KS 'S 'EL0VZ A 4D ‘@AUQ ABojouyoe . 00 ‘seimuap oweBiou|
COE88 JOQUINN SEDURIZD YIZV / PAYIPBINOY - 199NPOI [USIE S0UBIelaY -
uS192Npold [ela)jely aousiejay Jo dwog ay3 oy beay | 9. ¥£0.L OS] £01

(U4

oL



INORGANIC’
‘ VENTURES

Certificate of Analysis

Refine your results. Redefine your industry.

300 Technology Drive ' =
Christiansburg, VA 24073 USA ﬂ S }g

inorganicventures.com

ACCREDITATION / REGISTRATION 2: ‘/ ’ Y/ z v

P: 800-669-6799/540-585-3030
F: 540-585-3012
info@inorganicventures.com

1.0
INORGANIC VENTURES is accredited to ISO 17034, "General Requirements for
the Competence of Reference Material Producers” and ISO/IEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories". ACCREDIT ACCRED
Inorganic Ventures Is also an ISO 9001 registered manufacturer (QSR Certificate Tosthg Labortory iroce e e
Number QSR-1034).
2.0 PRODUCT DESCRIPTION
Product Code: Single Analyte Custom Grade Solution
Catalog Number: CGIN10
Lot Number: U2-IN729349
Matrix: 5% (viv) HNO3
Value IAnaIyte(s): 10 000 ugImL ea:
Indium
Starting Material: Indium Metal
Starting Material Lot#: 2511
Starting Material Purity: 99.9995%
3.0 CERTIFIED VALUES AND UNCERTAINTIES
Certified Value: 10022 + 30 pg/mL
Density: 1.044 g/mL (measured at 20 + 4 °C)

Assay Information:

Assay Method #1 10021 £ 56 pg/mL
ICP Assay NIST SRM 3124a Lot Number: 110516

Assay Method #2 10035 % 25 pyg/mL
EDTA NIST SRM 928 Lot Number: 928

Assay Method #3 10001 £ 33 pg/mL
Calculated NIST SRM Lot Number: See Sec. 4.2

- The Calculated Value is a value calculated from the weight of a starting material that has been certified
directly vs. a National Institute of Standards and Technology (NIST) SRM/RM. See Sec 4.2 for balance

traceability.

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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4.0

6.0

Characterization of CRM/RM by Two or More Methods
Certified Value, Xcppyry, where two or more methods of characterization are
used is the weighted mean of the results:
KcRMRM = Z(w;) (X;)
Xi = mean of Assay Method 1 with standard uncertainty Uchar |
w; = the weighting factors for each method calculated using the inverse square of
the vanance:
Wi = (Wgpae 121 E(MWUgnar )
CRM/RM Expanded Uncertainty () = Usppmrp = * 2 par * Wpp * U  U3g) ™
k = coverage faclor =2
Yohar = [ZI((wi]z {Ughar i)z)]% Where U, ; are the efrors from each characterization method
upp, = botile ta batile homogeneity standard uncertainty
Ujpe, = long term stability standard uncertainty (storage)
[ stability w i

TRACEABILITY TO NIST
- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term ‘'in-house std.' is

specified.

4.1 Thermometer Calibration

Characterization of CRM/RM by One Method

Certified Value, X.pyry, Where one method of characterization
is used is the mean of individual results:

Xcrmmm = Kg) {Ughar o)
x‘= mean of Assay Method A with

Ughar a = the standard uncertainty of ion Methad A

CRM/RM Expanded Uncertainty (4} = Ucrawrm = k (%har a + Wb + UWipts + U2 o)™
k = coverage factor = 2

Ughar a = the esrors from characlerization

up,y, = bottle to bottle homogeneity standard uncertainty

Uy = long term stability standard uncertainty {storage)

W = lransport stability standard uncertainty

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration

laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Callbration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality

control of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (pg/mL)

CRM/RMs are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most
sensitive method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an
ULPA-Filtered Clean Room. An ULPA-Filter is 99.9985% efficient for the removal of particles down to

0.3 um.
M Ag < 0.000760 M Eu < 0.000760 O Na 0.012771 M Se < 0023000 M Zn < 0.006100
M Al 0.003385 O Fe 0.004462 M Nb < 0.000760 O Si 0024619 M Zr < 0.000760
M As < 0.004600 M Ga < 0.000760 M Nd < 0.000760 M Sm < 0.000760
M Au < 0.002300 M Gd < 0.000760 O Ni < 0.005100 M Sn < 0.000760
O B 0.003692 M Ge < 0.001600 M Os < 0.000760 O Sr < 0.000610
M Ba < 0.001600 M Hf < 0000760 n P < M Ta < 0.000760
O Be < 0.000130 M Hg < 0.003100 M Pb 0.001400 M Tb < 0.000760
M Bi < 0.000760 M Ho < 0.000760 M Pd < 0001600 M Te < 0.000760
O Ca 0004616 s In < M Pr < 0.000760 M Th < 0.000760
M Cd < 0.000760 M Ir < 0.000760 M Pt < 0000760 O Ti < 0.001100
M Ce < 0.000760 O K 0007078 M Rb < 0000760 M TI < 0.000760
M Co < 0.000760 M La < 0.000760 M Re < 0.000760 M Tm < 0.000760
O Cr < 0.001300 O Li < 0.000130 M Rh < 0.000760 M U < 0.000760
M Cs < 0.000760 M Lu < 0.000760 M Ru < 0.000760 M V < 0.001600
M Cu < 0.003800 O Mg 0000707 n S < M W < 0.001600
M Dy < 0.000760 O Mn 0.000149 M Sb < 0000760 M Y < 0.000760
M Er < 0.000760 M Mo < 0.002300 M Sc < 0.000760 M Yb < 0.000760
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference
n - Not Checked For s - Solution Standard Element
INTENDED USE

6.1 This standard is intended for the calibration of analytical instruments and validation of analytical methods
as appropriate. This CRM may be used in connection with EPA Methods 6010, 6020 (all versions), Standard
Methods 3120 B and USP <232>/ ICH Q3D.
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7.0

8.0

9.0

10.0

6.2 For products attaining traceability through Inorganic Ventures’ Primary Certified Reference Materials (PCRM™)
see the Limited License to Use PCRM™ in the Inorganic Ventures Terms and Conditions of Sale,
httos://iwww.inoraanicventures.com/terms-and-conditions-sale. The Terms and Conditions contain information on
the use of materials traceable to PCRM™ certified reference materials. This Limited License agreement is
especially pertinent for laboratories accredited under 1SO:17034.

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° £ 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 114.82 +3 6 In(H20)6+3
Chemical Compatibility -Soluble in HCI, HNO3, and H2S04. Avoid neutral and basic media. Stable with
most metals and inorganic anions. The oxalate, sulfide, carbonate, hydroxide and phosphate are insoluble in
water.

Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions
chemically stable for years in 2-5% HNO3 / LDPE container.

In Containing Samples (Preparation and Solution) -Metal (Best dissolved in HCI / HNO3 }; Oxide (Soluble in
mineral acids); Ores (Carbonate fusion in Pt0 followed by HCI dissolution); Organic Matrices
{Sulfuric/peroxide digestion or dry ash and dissolution in dilute HCI).

Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view}:

Technique/Line Estimated D.L. Order Interferences (underlined indicates severe)
ICP-MS 115 amu 1 ppt nfa 115Sn, 99Ru160

ICP-OES 158.583 nm 0.05/0.002 pg/mL 1

ICP-OES 230.606 nm 0.1/0.03 pg/mL 1 Ni, Os

ICP-OES 325.609 nm 0.2/0.05 pg/mL 1 Mn, Mo, Th

HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001 Quality Management System Reglstration
- QSR Certificate Number QSR-1034
10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Callbration Laboratories"

- Chemical Testing - Accredited / A2LA Certificate Number 883.01
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1.0

12.0

10.3 1SO 17034 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

, 300 Technolegy Drive, Cl i Va. 24073, USA; Telephone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventures.com;
Info@inorganicventures.com

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date

February 21, 2023

- The cettification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- February 21, 2028
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Perlod of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handied in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certiflcate Approved By:

Thomas Kozikowski » -
Manager, Quality Control 9 7&
Certifying Officer:

Paul Gaines
Chairman / Senior Technical Director C(J .
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4 NOReANIS Certificate of Analysis

Refine your results. Redefine your industry. RJ’ Wg[ 2_2 12 !‘ ! 15 : ‘T? M A A 5’4
P

300 Technology Drive P: 800-669-6799/540-585-3030
Christiansburg, VA 24073 USA F: 540-585-3012
inorganicventures.com info@inorganicventures.com

1.0 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO 17034, "General Requirements for
the Competence of Reference Material Producers" and ISO/IEC 17025, "General

Requirements for the Competence of Testing and Calibration Laboratories". GERISTED| [AGoRE

Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate Toatig Labarscry Raforence Matoil Producer
Number QSR-1034). Frratn Soemn e
2.0 PRODUCT DESCRIPTION
Product Code: Multi Analyte Custom Grade Solution
Catalog Number: CHEM-CLP+4
Lot Number: V2-MEB746172
Matrix: 3% (viv) HNO3
3% (viv) HF
Value / Analyte(s): 1000 ug/mL ea:
Boron, Molybdenum,
Silicon, Tin,
Titanium
3.0 CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Boron, B 10005 pg/mL Molybdenum, Mo 1000 £ 5 pg/mL
Silicon, SI 10007 pg/imL Tin, Sn 100015 pg/mL
Titanium, Ti 1000 t 6 pg/mL
Density: 1.032 g/mL (measured at 20 + 4 °C)
Assay Information:
ANALYTE METHOD NIST SRM# SRM LOT#
B ICP Assay 3107 190605
B Calculated See Sec. 4.2
Mo ICP Assay traceable to 3134 U2-MO739068
Si ICP Assay Traceable to 3150 52-81702546
Sn ICP Assay 3161a 140917
Ti ICP Assay traceable to 3162a T2-T1725816

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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4.0

6.0

7.0

Characterization of CRM/RM by Two or More Methods
Certified Value, Xcppyry, Where two or more methods of characterization are
used is the weighted mean of the results:
Xcrmmm = Zw) (X))
X; = mean of Assay Method | with standard uncertainty ugo o
w; = the weighling factors for each method calculated using the inverse square of
the variance:
Wi = (Wigpar i/ (E(M(Uehar i)
CRM/RM Expanded Uncertainty (£} = Uappuriy = k ?
k = coverage factor =2
Uehar = EOW) Mghar i)z)]”i where gy . are the errors from each characterization method
Upp, = botile o bottle i rtaint

2 2 2 %
char * Ubb * Uis * U5s)

Characterization of CRM/RM by One Method
Certified Value, Xcppyry, Where one method of characterization
is used is the mean of individual results:
XcrMirm = %) (char o)
Xg =mean of Assay Method A with

Ughar a = the st of ion Method A

CRM/RM Expanded Uncertainty (£} = Ucpayrm = K (Wohar a + Wpp + Wit + P45}
k = coverage factor = 2

Uchar a = the ermors from characterization

Upy, = botile to bottle homogeneity standard uncertainty

Uy = long term stability standard uncertainty (storage) Ujpg = long term stability standard uncertainty (storage)
Uy, = transport stability standard uncerainty Ug = rt stability i

TRACEABILITY TO NIST
- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified

value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term "in-house std.' is specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights used
for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality control
of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (ug/mL)

N/A
INTENDED USE

6.1 This standard is intended for the calibration of analytical instruments and validation of analytical methods
as appropriate. This CRM may be used in connection with EPA Methods 6010, 6020 (all versions), Standard
Methods 3120 B and USP <232>/ ICH Q3D.

6.2 For products attaining traceability through Inorganic Ventures’ Primary Certified Reference Materials (PCRM™)
see the Limited License to Use PCRM™ in the Inorganic Ventures Terms and Conditions of Sale,
https://www.inoraanicventures.com/terms-and-conditions-sale. The Terms and Conditions contain information on the
use of materials traceable to PCRM™ certified reference materials. This Limited License agreement is especially
pertinent for laboratories accredited under 1ISO:17034.

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations
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10.0

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.Inorganicventures.com/TCT
HF Note: This standard should not be prepared or stored in glass.

HAZARDOUS INFORMATION
- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories"
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

{norganic Ventures, 300 Technology Drive, Cl irg, Va. 24073, USA; Telephone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventures.com;
info@inorganicventures.com

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date
August 12, 2024

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not foliowed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- August 12, 2029
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.
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12.0

11.3 Period of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year {or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Approved By:

Joseph Burns
Custom VS Manager

Certifying Officer:

Paul Gaines
Chairman / Senior Technical Director ~ ‘? R .
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st s Certificate of Analysis

Refine your results. Redefine your industry. ‘(/( 6 o H

g(rl‘o Techntc:logyvl?&\ri;/;:i073 USA /(/( é O 7—‘3" P:800-669-6799/240-585-3030
ristiansburg, ) F: 540-585-3012

inorganicventures.com /'{ é o 7 é info@inorganicventures.com

1.0  ACCREDITATION / REGISTRATION /’/ @ o ? 7 g(/ - 9/ é/ ?'oz'ﬂ

INORGANIC VENTURES is accredited to ISO 17034, "General Requirements for
the Competence of Reference Material Producers” and ISO/IEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories”.

ACCREDIT ACCREDITED)
Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate Testng Loborstary s Ve ol P
Number QSR—1 034). Certificate 883.01 ComiShats QA A2
20 PRODUCT DESCRIPTION
Product Code: Multi Analyte Custom Grade Solution
Catalog Number: CHEM-CLP-4
Lot Number: V2-MEB746762
Matrix: 3% (v/iv) HNO3
3% (viv) HF
Value / Analyte(s): 1000 pg/mL ea:
Boron, Molybdenum,
Silicon, Tin,
Titanium
3.0 CERTIFIED VALUES AND UNCERTAINTIES
ANALYTE CERTIFIED VALUE ANALYTE CERTIFIED VALUE
Boron, B 10005 pg/mlL Molybdenum, Mo 1000 £ 5 pg/mlL
Silicon, Si 1000 £ 7 pgimL Tin, Sn 1000 £ 5 pgimL
Titanium, Ti 1000 £ & pg/mL
Density: 1.033 g/mL (measured at 20 + 4 °C)
Assay Information:
ANALYTE METHOD NIST SRM# SRM LOT#
B ICP Assay 3107 190605
B Calculated See Sec. 4.2
Mo ICP Assay traceable to 3134 U2-MO739068
Si ICP Assay Traceable to 3150 82-81702546
Sn ICP Assay 3161a 140917
Ti ICP Assay traceable to 3162a T2-T1725816

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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4.0

5.0

6.0

7.0

Characterization of CRM/RM by Two or More Methods

Certified Value, Xcgpyrm, Where two or more methods of characterization are
used is the weighted mean of the resuits:

XcRMmM = Ziwi) (%)
X; = mean of Assay Method i with standard uncertainty Ugqq;
w; = the weighting factors for each method calculated using the inverse square of
the variance:
W; = (Wi P E(WUgngr P

GRM/RM Expanded Uncertainty (£) = Ucppymm = K (Wcpar

rudy ud + “23]%

k = coverage factor = 2

Uchar = [Z((w‘)z (Ughar |)z)]"i where ug. ; are the errors from each characterization method
Upg, = bottle to boftie
Uy = long term stability standard uncertainty {storage)
Upg = transpart stability standard uncertainty

Characterization of CRM/RM by One Method
Certified Value, Xcryyry Where one method of characterization

is used is the mean of individual results:
XcRMIRM = (Xal Wehar a)

X = mean of Assay Method Awith

Ughar g =the uncartainty of

CRMRM Expanded Lincerininty (£) = Ucrayrm = K (Pehar a + Wob * Wi + 12 g)™
k = coverage factor =2

Ychar a = the erors from characterization

Upy, = bottle to bottle homagenelty standard uncertainty

Uy = fong term stability standard uncertainty (storage)

Ugg = transport stabiltty i

TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errars. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights used
for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration
- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality control
of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (pg/mL)

N/A

INTENDED USE

6.1 This standard is intended for the calibration of analytical instruments and validation of analytical methods

as appropriate. This CRM may be used in connection with EPA Methods 6010, 6020 (all versions), Standard
Methods 3120 B and USP <232> / ICH Q3D.

6.2 For products attaining traceability through Inorganic Ventures’ Primary Certified Reference Materials (PCRM™)
see the Limited License to Use PCRM™ in the Inorganic Ventures Terms and Conditions of Sale.
httos://iwww.inorganicventures.com/terms-and-conditions-sale. The Terms and Conditions contain information on the
use of materials traceable to PCRM™ certified reference materials. This Limited License agreement is especially
pertinent for laboratories accredited under 1SO:17034.

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations
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8.0

9.0

10.0

11.0

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° = 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT
HF Naote: This standard should not be prepared or stored in glass.
HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 ISO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories™
- Chemical Testing - Accredited / AZLA Certificate Number 883.01

10.3 1ISO 17034 "General Requirements for the Competence of Reference Material Producers"

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorganic Ventures, 300 Technology Drive, Christiansburg, Va. 24073, USA; Telephone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventures.com;
info@inorganicventures.com

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date
September 06, 2024

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- September 06, 2029
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.
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12.0

11.3 Period of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Approved By:

Joseph Burns
Custom VS Manager

Certifying Officer:

Paul Gaines
Chairman / Senior Technical Director - ‘? R .
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Absolute Standards, Inc.
800-368-1131
www.absolutestandards.com

Certified Reference Material CRM

'

ANAB ISO 17034 Accredited
AR-1539 Certificate Number
hitps://Absolutestandards.com

'

CERTIFIED WEIGHT REPORT: iw /@\mo Lot#
Part Number: 58025 ,@/\.w / “~Solvent: 24002546 Nitric Acid .
Lot Number 101124 ﬁmﬁa«?ﬂg @w«&&mv
Description: Manganese (Mn) ./Q\D%
4760 29 80.0 Nitric Acid |[Formulated By: Glovanni Esposito 101124
Expiration Date: 101127 (mL)
Recommended Storage: Ambient (20 °C) X -
Nominal Concentration {pg/mL): 1000
NIST Test Number: 6uUTB 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas 101124
Welight shown below was diluted to {(mL):  4000.2 0.10 Fask Uncertainty
Expanded SDS Information
Lot Norninal Purty Uncertalnty Assay Target Actual Actual Ungertainty (Solvent Safety Info. On Attached pg.) NIST
Compound RM#  Number  Conc.(ug/ml) (%)  Purity(%) (%) Weight(g)  Weight{g) Conc.{ug/mL) +/-{ug/mL)  CAS# OSHA PEL (TWA) LD50 SRM
1. Manganese(ll) nitrate hydrate (Mn) IND31 MnMoszozoat 1000 99ses 010 208 192322 192344  1000.1 2.0  15710-66-4 5 mg/m3 orl-rat >300mg/kg 3132
[1] Spectrum No.1 [ 834.243 sec]:S7025.D# [Count] [Linear]
5.0E6
2.5 _
m/z->= 10 =0 3o 40 50 80 ' 7o 8o S0 100
1. 0E8
S5.0E7
T Z 110 120 130 4 ao 1 50 1680 170 180 190 200
1.0E8
5. 07
m/z-= 210 220 230 240 250 260
Part # 58025 Lot# 101124 10f2 Printed: 1/10/2025, 4:51:16 PM



Absolute Standards, Inc. 5 . ANAB ISO 17034 Accredited
800-368-1131 Certified Reference Material CRM ; AR-1539 Certificate Number

www.absolutestandards.com https://Absolutestandards.com

Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS ?m\BC
-
Al <0.02 Cd <04 Dy <0.02 RHf <0.02 Li <002 Ni <002 Pr <002 Se <0.2 Tb <0.02 W <0.02
Sb <0.02 Ca <0.2 Er <0.02 Ho <0.02 Lu <0.02 Nb <002 Re <002 Si <0.02 Te <0.02 U <0.02
As <0.2 Ce <002 Eu <0.02 In <0.02 Mg <001 Os <002 Rh <0.02 Ag <002 Tl <0.02 v <0.02
Ba <002 Cs <0.02 Gd <0.02 Ir <0.02 Mn T Pd <002 Rb <002 Na <0.2 Th <0.02 Yb <002
Be <001 Cr <002 Ga <0.02 Fe <0.2 Hg <02 | 4 <0.02 Ru <0.02 Sr <0.02 Tm <0.02 Y <0.02
Bi <0.02 Co <0.02 Ge <002 La <0.02 Mo <002 Pt <002 Sm <002 S <0.02 Sn <0.02 Zn <0.02
B <0.02 Cu <002 Au <0.02 Pb <0.02 Nd <002 K <0.2 Sc <0.02 Ta <002 Ti <0.02 Zr <0.02

(T) = Target analyte
Physical Characterization:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration caiculated from gravimetric and volumetric measurements uniess otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cieaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., “Guidelines for Evaluating and Expressing the Uncertainty of NiST
Measurement Result,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 58025 Lot# 101124 20f2 Printed: 1/10/2025, 4:51:16 PM



4ReANS Certificate of Analysis

Refine your results. Redefine your industry.

300 Technology Drive P: 800-669-6799/540-585-3030

Christiansburg, VA 24073 USA ‘\& 6\%4( q)\ru"\ F: 540-585-3012
\O\

inorganicventures.com info@inorganicventures.com

1.0 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to 1ISO 17034, "General Requirements for
the Competence of Reference Material Producers" and ISO/IEC 17025, "General
Requirements for the Competence of Testing and Calibration Laboratories”.
CCREDIT
Inorganic Ventures is also an I1SO 9001 registered manufacturer (QSR Certificate A muumm“ n:::.?.z::
Number QSR-1034). G oo se202

2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution
Catalog Number: CcGSI1
Lot Number: V2-51744713
Matrix: tr. HNO3
tr. HF
Value / Analyte(s): 1000 pg/mL ea:
Silicon
Starting Material: Silica
Starting Material Lot#: 1771

Starting Material Purity: 99.9981%
.3.0 CERTIFIED VALUES AND UNCERTAINTIES
Certified Value: 999 + 6 ug/mL
Density: 1.003 g/mL (measured at 20 + 4 °C)

Assay Information:

Assay Method #1 999 1 5 pg/mL
ICP Assay NIST SRM Traceable to 3150 Lot Number: S2-S1702546

Assay Method #2 1000 £ 7 pg/mL
Calculated NIST SRM Lot Number: See Sec. 4.2

- The Calculated Value is a value calculated from the weight of a starting material that has been certified
directly vs. a National Institute of Standards and Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factor of k = 2.
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Characterization of CRM/RM by Two or More Methods Characterization of CRM/RM by One Method
Certified Value, Xcrpyry. Where two or more methods of characterization are Certified Value, Xcrpyry, Where one method of characterization

used is the weighted mean of the results: is used is the mean of individual results:
Xermmm = 20w () XcRMRM = (Xa) Mehar o)
X; =mean of Assay Method 1 with standard uncertanty Ushar i X, = mean of Assay Method A with
w; = the weighting factors for each method calculated using the inverse square of Ughar a = the of ch ization Method A
the variance:

wy = (g 2/ (W ugnar iP)

CRWRM Expanded Uncartainty () = Ugpayprm = K (Wgnar + Ugp + 13,0 + uZ )% CRM/RM Expanded Uncertainty (£) = Ucrmmm = K (4enar a + Wp, + g + 12 45)"
k = coverage facior = 2 k = coverage factor = 2

Uehar = [z((wi)2 (Ughar i)zjl'é where Ugp . ; are the errors from each characterization method Ughar a = the ertors from characerization

up, = botile to botle h 1eity inty upp, = bottle to bottle ty

Uyg = long term stability standard uncertainty (storage) Upe = long term stability standard uncertainty {storage)

U= stability i Uy = transport stability slandard uncertainty

TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is specified.

4.1 Thermometer Calibration

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration
laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights used
for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality control
of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES {pg/mL)

CRM/RMs are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most
sensitive method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an
ULPA-Filtered Clean Room. An ULPA-Filter is 99.9985% efficient for the removal of particles down to

0.3 pym.

M Ag < 0000310 M Eu < 0.000310 O Na 0.001656 M Se < 0.022000 M Zn < 0.002500
M Al 0.010787 M Fe < 0.027000 M Nb < 0.001300 s Si < O Zr < 0.001900
M As < 0.001800 M Ga < 0.001300 M Nd < 0.000310 M Sm < 0.000310
M Au < 0.000910 M Gd < 0.000310 M Ni < 0.005500 M Sn 0.000096
M B 0016180 M Ge < 0.001800 M Os < 0.000610 O Sr 0.000092
M Ba 0.000096 M Hf 0000423 i P < M Ta 0.002542
O Be < 0.000570 M Hg < 0.000610 M Pb < 0.000310 M Tb < 0.000310
M Bi < 0.000310 M Ho < 0.000610 M Pd < 0.000610 M Te < 0.000910
O Ca 0.011557 M In < 0000310 M Pr < 0000310 M Th < 0.001900
M Cd < 0.000310 M Ir < 0.000310 M Pt < 0.000310 M Ti 0.001078
M Ce < 0.000610 O K 0.000577 M Rb < 0.000100 M TI < 0.000310
M Co < 0.001600 M La < 0000310 M Re < 0.000310 M Tm < 0.000310
M Cr < 0.010000 O Li < 0.000460 M Rh < 0.000310 M U < 0.000310
M Cs < 0.000310 M Lu < 0000310 M Ru < 0000310 O VvV <« 0.001300
M Cu < 0.002500 O Mg 0001348 ©C S < 0570000 M W < 0.001900
M Dy < 0.000310 M Mn < 0.002500 M Sb < 0000310 M Y < 0.000310
M Er < 0.000310 M Mo < 0.000310 O Sc < 0000580 M Yb < 0.000310
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference

n - Not Checked For s - Solution Standard Element

INTENDED USE
6.1 This standard is intended for the calibration of analytical instruments and validation of analytical methods

as appropriate. This CRM may be used in connection with EPA Methods 6010, 6020 (all versions), Standard
Methods 3120 B and USP <232> / ICH Q3D.
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6.2 For products attaining traceability through Inorganic Ventures’ Primary Certified Reference Materials (PCRM ™)
see the Limited License to Use PCRM™ In the Inorganic Ventures Terms and Conditions of Sale,
https://www.inoraanicventures.com/terms-and-conditions-sale. The Terms and Conditions contain information on the
use of materials traceable to PCRM™ certified reference materials. This Limited License agreement is especially
pertinent for laboratories accredited under 1SO:17034.

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL
7.1 Storage and Handling Recommendations

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

Atomic Welght; Valence; Coordination Number; Chemical Form in Solution -28.09 +4 6 Si{OH)x(F)y2-
Chemical Compatibility -Soluble in HCI, HF, H3PO4 H2S04 and HNO3 as the Si{OH)x(F)y2-. Avoid neutral to
basic media. Unstable at ppm levels with metals that would pull F- away ( i.e. Do not mix with Alkaline or Rare
Earths, or high levels of transition elements unless they are fiuorinated. Stable with most inorganic anions with a
tendency to hydrolyze forming silicic acid (silicic acid is soluble up to &sim; 100 ppm in water) in all dilute acids
except HF.

Stability - 2-100 ppb levels - stability unknown - (alone or mixed with all other metals) as the Si(OH)x(F)y2-.
1-10,000 ppm single element solutions as the Si(OH)x(F)y2- chemically stable for years in 2-5 % HNO3 / trace
HF in a LDPE container.

§i Containing Samples (Preparation and Solution) -Metal (Soluble in 1:1:1 H20 / HF / HNO3); Oxide - Si02,
amorphic (dissolve by heating in 1:1:1 H20 / HF / HNO3); Oxide - quartz (fuse in Pt0 with Na2CO3); Geological
Samples(fuse in PtOwith Na2CO3 followed by HCI solution of the fuseate); Organic Matrices containing silicates
and non volatile silicon compounds (dry ash at 4500C in Pt0 and dissolve by gently warming with 1:1:1 H20 /
HF / H2804 or fuse / ash with Na2CO3 and dissolve fuseate with HCI / H20 ); Silicone Oils - dimethyl silicones
depolymerize to form volatile monomer units when heated (Measure directly in alcoholic KOH / xylene mixture
where sample is treated first with the KOH at 60-1000C to "unzip" the Si- O-Si polymeric structure or digest with
conc. H2804 / H202 followed by cooling and dissolution of the dehydrated silica with HF.) Note that the direct
analysis of silicone oils in an organic solvent will result in false high results due to high vapor pressure of volatile
monomer units like hexamethylcyclotrisiloxane. The KOH forms the K2+8i(CH3)20= salt which is not volatile at
room temperature.

Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view):

Technique/Line Estimated D.L. Order Interferences (underlined indicates severe)
ICP-MS 28 amu 4000 - 8000 ppt N/A N2, 12C160

ICP-OES 212.412 nm 0.02/0.01 pg/mL 1 Hf, Os, Mo, Ta

ICP-OES 251.611 nm 0.012/0.003 pg/mL 1 Ta, U, Zn, Th

ICP-OES 288.158 nm 0.03/0.004 pg/mL 1 Ta, Ce, Cr, Cd, Th

HF Note: This standard should not be prepared or stored in glass.
8.0 HAZARDOUS INFORMATION
- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
9.0 HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

Page 3 of 4



10.0

12.0

QUALITY STANDARD DOCUMENTATION

10.1 1ISO 8001 Quality Management System Registration
- QSR Certificate Number QSR-1034

10.2 ISO/IEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories”
- Chemical Testing - Accredited / A2LA Certificate Number 883.01

10.3 ISO 17034 "General Requirements for the Competence of Reference Materlal Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Inorganic Ventures, 300 Tech gy Drive, Chri irg, Va. 24073, USA; Telephone: 800.669.6799; 540.585.3030, Fax: 540.585.3012; inorganicventures.com;
info@inorganicventures.com

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date
July 10, 2024

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Expiration Date
- July 10, 2029
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration (loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Prepared By:

Uyen Truong

Custom Processing Supervisor %c a < /75/L( A J\A__J

Certificate Approved By:

Muzzammil Khan
Stock Laboratory Supervisor

Certifying Officer:

Paul Gaines
Chairman / Senior Technical Director C‘J k =

Page 4 of 4



QUALITY ASSURANCE TECHNICAL SUPPORT LABORATORY
“An ISO 9001:2015 Certified Program” R . .Wlw 12, f

AP T’ M instructions for QATS Reference Material: Inorganic ICV Solutions

QATS LABORATORY INORGANIC REFERENCE MATERIAL
INITIAL CALIBRATION VERIFICATION SOLUTIONS .
(ICV1, ICV5, AND ICV6) MG | S

NOTE: These instructions are for advisory purposes only. If any apparent conflict exists between these
instructions and the analytical protocol or your contract, disregard these instructions.

APPLICATION:  For use with the CLP SFAMO01.0 SOW and revisions.
CAUTION: Read instructions carefully before opening bottle(s) and proceeding with

the analyses.

Contains Metals in Dilute Acidic or
Cyanide in Basic Aqueous Solutions
HAZARDOUS MATERIAL

Safety Data Sheets
Available Upon Request

(A) SAMPLE DESCRIPTION

——

Enclosed is a set of one (1) or more Aqueous Inorganic Reference Materials containing vafious
analyte concentrations. ICV1 and ICV5 are in a matrix of dilute nitric acid. ICV6 is in a matrix of
dilute basic solution. For the reference material source in reporting ICVs use “USEPA”. For
the reference material lot number for the ICV1, ICVS, and ICV6 solutions use “ICV1-1014~,
“ICV5-0415", and “ICV6-0400”, respectively.

(B) BREAKAGE OR MISSING ITEMS

Check the contents of the shipment carefully for any broken, leaking, or missing items. Check that
the seal is intact on each bottle. Refer to the enclosed chain of custody record. Report any
problems to Mr. Keith Strout, APTIM Federal Services, LLC, at (702) 895-8722. If requested, return
the chain-of-custody record with appropriate annotations and signatures to the address provided
below,

QUALITY ASSURANCE TECHNICAL SUPPORT LABORATORY
APTIM Federal Services, LLC
2700 Chandler Avenue - Building C
Las Vegas, NV 89120

(C) ANALYSIS OF SAMPLES

The Initial Calibration Verification Solutions (ICVs) are to be used to evaluate the accuracy of the
initial calibrations of ICP, AA, and Cyanide colorimetric instruments, and are to be used with the
CLP SOWs and revisions. The values for each element in the ICVs are listed below in pg/L (ppb)
for the resulting solution(s) after the dilution of the concentrate(s) according to the following
instructions. Use Class ‘A’ glassware to prepare the solution(s).

ICV1-1014 For ICP-AES analysis. use a 10-fold dilution by pipetting 10 mL of the ICV1
concentrate into a 100 mL volumetric flask and dilute to volume with 2% (viv) nitric
acid.

Page 1 of 2
RMs ICV 1, 5, 6 SFAM.docx QATS Form 20-007F188R00, 04-19-2021
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APTIM

QUALITY ASSURANCE TECHNICAL SUPPORT LABORATORY

“An ISO 9001:2015 Certified Program”

Instructions for QATS Reference Material: Inorganic ICV Solutions

ICV1-1014

ICV5-0415

ICV6-0400

For ICP-MS analysis, use a 50-fold dilution by pipetting 2 mL of the ICV1 concentrate

into & 100 mL volumetric flask and dilute to volume with 1% (viv) nitric acid.

For the cold vapor analysis of mercury by AA, use a 100-fold dilution by pipetting

1 mL of the ICV5 concentrate into a 100 mL volumetric flask and dilute to volume
with 2% (v/v) nitric acid. The ICV5 concentrate is prepared in 0.05% (wiv) KoCr20+
and §% (v/v) nltric acid.

For the analysis of cyanide, use a 100-fold dilution by pipetting 1 mL of the ICV6

concentrate into a 100 mL volumetric flask and dilute to volume with Type I water.
Distill this solution along with the samples before analysis. The cyanide concentrate
is prepared from KsFe(CN)s, Type |l water, and 0.1 % sodium hydroxide, and will
decompose rapidly if exposed to light.

NOTE: USE TYPE Il WATER AND HIGH-PURITY ACIDS FOR ALL DILUTIONS.

(D} CERTIFIED CONCENTRATIONS OF QATS ICV1, ICV5, AND ICV6 SOLUTIONS

ICV1-1014
Element Concentration (ug/L) Concentration (ug/L)
(after 10-fold dilution) (after 50-fold dilution)

Al 2500 500

Sh 1000 200

As 1000 200

Ba 520 100

Be 510 100

Cd 510 100

Ca 10000 2000

Cr 520 100

Co 520 100

Cu 510 100

Fe 10000 2000

Pb 1000 200

Mg 6000 1200

Mn 520 100

Ni 530 110

K 9900 2000

Se 1000 200

Ag 250 50

Na 10000 2000

TI 1000 210

A" 500 100

Zn 1000 200

ICV5-0415 ICV6-0400
Concentration Concentration L
Element | fter 100-fold di‘lﬁ%r):} Analyte | . ¢ior 100-fold di(ll:gilol)-n}
Hg 4.0 CN- 99
Paga 2 of 2
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Hydrochloric Acid, 36.5-38.0%

BAKER INSTRA-ANALYZED® Reagent !v qu n to rm m

For Trace Metal Analysis
®

®

N 6] 5 | Material No.: 9530-33
Batch No.: 22G2862015
Manufactured Date: 2022-06-15

¢ Retest Date: 2027-06-14
R > '\\5 IQ'E Revision No.: 0

Certificate of Analysis

Test Specification Result
ACS - Assay (as HCl) (by acid-base titrn) 36.5-38.0% 37.9%
ACS - Color (APHA) <10 5

ACS - Residue after Ignition < 3 ppm <1 ppm
ACS - Specific Gravity at 60°/60°F 1.185-1.192 1191
ACS - Bromide (Br) < 0.005 % < 0.005 %
ACS - Extractable Organic Substances < 5 ppm <1 ppm
ACS - Free Chiorine (as Clz) < 0.5 ppm < 0.5 ppm
Phosphate (POJ) < 0.05 ppm < 0.03 ppm
Sulfate (SO4) < 0.5 ppm < 0.3 ppm
Sulfite (SO3) < 0.8 ppm 0.3 ppm
Ammonium (NHa) < 3 ppm <1 ppm
Trace Impurities - Arsenic (As) < 0.010 ppm < 0.003 ppm
Trace Impurities - Aluminum (Al < 10.0 ppb 1.3 ppb
Arsenic and Antimony (as As) < 5.0 ppb < 3.0 ppb
Trace Impurities - Barium (Ba) < 1.0 ppb 0.2 ppb
Trace Impurities - Beryllium (Be) < 1.0 ppb < 0.2 ppb
Trace Impurities ~ Bismuth (Bi) <10.0 ppb < 1.0 ppb
Trace Impurities - Boron (B) < 20.0 ppb < 5.0 ppb
Trace Impurities - Cadmium (Cd) =< 1.0 ppb < 0.3 ppb
Trace Impurities - Calcium (Ca) < 50.0 ppb 163.0 ppb
Trace Impurities - Chromium Cn =< 1.0 ppb 0.7 ppb
Trace Impurities -~ Cobalt (Co) < 1.0 ppb < 0.3 ppb
Trace Impurities - Copper (Cu) < 1.0 ppb < 0.1 ppb
Trace Impurities - Gallium {Ga) < 1.0 ppb < 0.2 ppb
Trace Impurities - Germanium (Ge) < 3.0 ppb < 2.0 ppb
Trace Impurities - Gold (Au) < 4.0 ppb 0.6 ppb
Heavy Metals (as Pb) < 100 ppb < 50 ppb
Trace Impurities - iron (Fe) =< 15 ppb 6 ppb

>>> Continued on page 2 >>>
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Hydrochloric Acid, 36.5-38.0%
BAKER INSTRA-ANALYZED® Reagent
For Trace Metal Analysis

f\J avantor-| I

£\
4

Material No.: 9530-33
Batch No.: 22G2862015

Test Specification Result
Trace Impurities - Lead (Pb) < 1.0 ppb < 0.5 ppb
Trace Impurities - Lithium (Li) < 1.0 ppb < 0.2 ppb
Trace Impurities - Magnesium (Mg) < 10.0 ppb 2.9 ppb
Trace Impurities - Manganese (Mn) < 1.0 ppb < 0.4 ppb
Trace Impurities - Mercury (Hg) < 0.5 ppb 0.1 ppb
Trace Impurities - Molybdenum (Mo) < 10.0 ppb < 3.0 ppb
Trace Impurities - Nickel (Ni) < 4.0 ppb < 0.3 ppb
Trace Impurities - Niobium (Nb) < 1.0 ppb 0.8 ppb
Trace Impurities - Potassium (K) < 9.0 ppb < 2.0 ppb
Trace Impurities - Selenium (Se), For Information Only < 1.0 ppb
Trace Impurities - Silicon (Si) < 100.0 ppb < 10.0 ppb
Trace Impurities - Silver (Ag) < 1.0 ppb 0.5 ppb
Trace Impurities - Sodium (Na) < 100.0 ppb 2.3 ppb
Trace Impurities - Strontium (Sr) < 1.0 ppb < 0.2 ppb
Trace Impurities - Tantalum (Ta) < 1.0 ppb 1.6 ppb
Trace Impurities - Thallium (TI) < 5.0 ppb < 2.0 ppb
Trace Impurities - Tin (Sn) < 5.0 ppb 4.0 ppb
Trace Impurities - Titanium (Ti) < 1.0 ppb 1.5 ppb
Trace Impurities - Vanadium (V) < 1.0 ppb < 0.2 ppb
Trace Impurities - Zinc {Zn) < 5.0 ppb 0.8 ppb

< 1.0 ppb 0.3 ppb

Trace Impurities - Zirconium (Zr)

>>> Continued on page 3 >>>

For guestions on this Certificate of Analysis please contact Technical Services at 855.282.6867 or +1.610.386.1 700
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Hydrochloric Acid, 36.5-38.0%

BAKER INSTRA-ANALYZED® Reagent {v qva n to r ™

For Trace Metal Analysis

®

Material No.: 9530-33
Batch No.: 22G2862015

Test Specification Result

For Laboratory,Research,or Manufacturing Use
Product Information (not specifications):
Appearance (clear, fuming liquid)

Meets ACS Specifications

Storage Condition: Store below 25 °C.

Country of Origin: USA
Packaging Site: Phillipsburg Mfg Ctr & DC

anesr Y

Jamie Ethier
Vice President Global Quality
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Absolute Standards, Inc.
800-368-1131
www.absolutestandards.com

@ Z m _Wm Certified Reference Material CRM

ANAB ISO 17034 Accredited
AR-1539 Certificate Number
https://Absolutestandards.com

R £li2lay

CERTIFIED WEIGHT REPORT: Lot # Solvent:
Part Number: 57042 MKBQ8597V  Ammonium hydroxide \\1
Lot Number: 032123 bw&«\.\x\vf w
Description: Molybdenum (Mo)
0.5% 15.0 Ammanium hyaroxide (| FOrmulated By: Lawrence Barry 032123
Expiration Date: 032126 {mL)
Recommended Storage: Ambient (20 °C) &Q\
Nominal Concentration (ug/mL): 1000
NIST Test Number: 6UTB 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas 032123
Volume shown below was diluted to (mL):  3000.41 0.058  Flask Uncertainty
Expanded SDS Information
Part Lot Dilution Initial  Uncertainty Nominal Initial Final Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound Number  Number Factor Vol. (mL) Pipette (mL)} Conc. (ug/mL)  Conc. (ug/mL) Conc. (ug/mL) +/- (ug/mL}) CAS# OSHA PEL (TWA) LD50 SRM
1. Ammonium molybdate {Mo) 58142 112322 0.1000 300.0 0.084 1000 10001.4 1000.0 2.1 13106-76-8 5 mg{Mo)/m3 orl-rat 333 mgkg 3134
[1] Spectrum No.1 [ 8.594 sec]:57042.D# [Count] [Linear]
2.0ES _
1.0E5 _
m/z-= ) 20 30 40 50 60 7O so o0 100
2000
1000
m/z—= 110 az20 130 140 150 160 170 T T1so R T-T~) 200
2. 0E6
|
|
|
1. 0E6-
]
m/z—= 210 ‘2z0 230 240 250 =260
Part# 57042 Lot # 032123 1of2 Printed: 5/1/2023, 11:20:06 PM



Absolute Standards, Inc. ANAB ISO 17034 Accredited
800-368-1131 ’ Certified Reference Material CRM AR-1539 Certificate z:a_cm:

www.absolutestandards.com https://Absolutestandards.com

Instrumental Analysis by Inductively Coupled Plasma Mass Spectroscopy (ICP-MS):

Trace Metals Verification by ICP-MS (ug/mL)
Al <0.02 Cd <002 Dy <0.02 Hf <0.02 Li <002 Ni <0.02 Pr <0.02 Se <0.2 Th <0.02 W <002
Sb <0.02 Ca <0.2 Er <0.02 Ho <0.02 Lu <0.02 Nb <0.02 Re <002 Si <0.02 Te <0.02 U <0.02
As <02 Ce <02 Eu <0.02 In <0.02 Mg <001 Os <0.02 Rh <0.02 Ag <002 Tl <0.02 \Y <0.02
Ba <002 Cs <0.02 Gd <0.02 Ir <002 Mn <0.02 Pd <0.02 Rb <0.02 Na <02 Th <0.02 Yh <«0.02
Be <001 Cr <0.02 Ga <102 Fe <0.2 Hg <02 P <0.02 Ru <002 Sr <002 Tm <0.02 Y <002
Bi <002 Co <0.02 Ge <0.02 La <0.02 Mo T Pt <002 Sm <002 N <0.02 Sn <0.02 ZIn <0.02
B <0.02 Cu <0.02 Au <002 Pb <0.02 Nd <0.02 K <0.2 Sc <0.02 Ta <0.02 Ti <0.02 Zr <0.02
(T)= Target analyte
Certified by:

Physical Characterization:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 57042 Lot # 032123 20f2 Printed: 5/1/2023, 11:20:06 PM
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Material No.: 9606-03

Batch No.: 24D1062002
Manufactured Date: 2024-03-26
Retest Date: 2029-03-25

m - 615% Revision No.: 0
Certificate of Analysis

R- ozlozlzoz5

Test Specification Result
Assay (HNOs) 69.0 - 70.0% 69.7 %
Appearance Passes Test Passes Test
Color (APHA) <10 5
Residue after Ignition <2 ppm 1 ppm
Chloride (Cl) < 0.08 ppm < 0.03 ppm
Phosphate (POs) < 0.10 ppm < 0.03 ppm
Sulfate (SOs) < 0.2 ppm < 0.2 ppm
Trace Impurities - Aluminum (Al) < 40.0 ppb < 1.0 ppb
Arsenic and Antimony (as As) =< 5.0 ppb < 2.0 ppb
Trace Impurities - Barium (Ba) < 10.0 ppb < 1.0 ppb
Trace Impurities - Beryllium (Be) < 10.0 ppb < 1.0 ppb
Trace Impurities - Bismuth (Bi) < 20.0 ppb < 10.0 ppb
Trace Impurities ~ Boron (B) < 10.0 ppb < 5.0 ppb
Trace Impurities - Cadmium (Cd) < 50 ppb <1 ppb
Trace Impurities - Calcium (Ca) < 50.0 ppb 2.3 ppb
Trace Impurities ~ Chromium Cn < 30.0 ppb < 1.0 ppb
Trace Impurities - Cobalt {Co) < 10.0 ppb < 1.0 ppb
Trace Impurities - Copper (Cu) < 10.0 ppb < 1.0 ppb
Trace Impurities ~ Gallium Ga) < 10.0 ppb < 1.0 ppb
Trace Impurities ~ Germanium (Ge) < 20 ppb < 10 ppb
Trace Impurities - Gold (Au) < 20 ppb < 5 ppb
Heavy Metals (as Pb) < 100 ppb 100 ppb
Trace Impurities - Iron (Fe) < 40.0 ppb < 1.0 ppb
Trace Impurities - Lead (Pb) < 20.0 ppb < 10.0 ppb
Trace Impurities - Lithium (Li) <10.0 ppb < 1.0 ppb
Trace Impurities - Magnesium (Mg) =< 20 ppb < 1 ppb
Trace Impurities - Manganese (Mn) =< 10.0 ppb < 1.0 ppb
< 20.0 ppb < 5.0 ppb

Trace Impurities ~ Nickel (Ni) <

>>> Continued on page 2 >>>
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Nitric Acid 69%

f\/ avantor- | {

®

Material No.: 9606-03
Batch No.: 24D1062002

Test Specification Result
Trace Impurities - Niobium (Nb) < 50.0 ppb < 1.0 ppb
Trace Impurities - Potassium (K) < 50 ppb 16 ppb
Trace Impurities - Silicon (Si) < 50 ppb < 10 ppb
Trace Impurities ~ Silver (Ag) < 20.0 ppb < 1.0 ppb
Trace Impurities - Sodium (Na) < 150.0 ppb < 5.0 ppb
Trace Impurities - Strontium (Sn < 30.0 ppb < 1.0 ppb
Trace Impurities - Tantalum (Ta) <10.0 ppb < 5.0 ppb
Trace Impurities - Thallium T <10.0 ppb < 5.0 ppb
Trace Impurities - Tin (Sn) < 20.0 ppb <10.0 ppb
Trace Impurities - Titanium (Ti) < 10.0 ppb < 1.0 ppb
Trace Impurities - Vanadium V) <10.0 ppb < 1.0 ppb
Trace Impurities - Zinc (Zn) < 20.0 ppb < 1.0 ppb
Trace Impurities - Zirconium Zn =< 10.0 ppb < 1.0 ppb
Particle Count - 0.5 pm and greater < 60 par/mi 10 par/ml
< 10 par/mi 3 par/ml

Particle Count - 1.0 Um and greater

>>>  Continued on page 3 >>>

For questions on this Certificate of Analysis blease contact Technical Servicec at REE 20 coc - .



Nitric Acid 69%

e f\Javantor| &

®

Material No.: 9606-03
Batch No.: 24D1062002

Test Specification Result

For Microelectronic Use

Country of Origin: USA
Packaging Site: Phillipsburg Mfg Ctr & DC

(onk

Jamie Croak
Director Quality Operations, Bioscience Production




Absolute Standards, Inc.
800-368-1131 Certified Reference Material CRM

ANAB ISO 17034 Accredited
AR-15389 Certificate Number

www.absolutestandards.com M6030 https:
ps://Absolutestandards.com
R:Z[|5|2Y
CERTIFIED WEIGHT REPORT; Lot #
Part Number: 57047 Solvent: 24002546 Nitric Acid

Lot Number: 122823
Description: Silver (Aqg)

2% 80.0 Nitric Acid Formulated By: Benson Chan 122823
Expiration Date: 122826 (mL)
Recommended Storage: Ambient (20 °C) X
Nominal Concentration (ug/mL): 1000 i |
NIST Test Number: 6UTB 5E-05 Balance Uncertalnty |Reviewed By: Pedro L. Rentas 122823
Weight shown below was diluted to (mL): 4000.30 0.058 Flask Uncertainty
Expanded SDS Information
Lot Nominal Purity Uncertainty Assay Target Actual Actual Uncertainty {Solvent Safety info. On Attached pg.) NIST
OO-SB.._:Q RM# Number Conc. (ug/mL) (%) Purity (%) (%) Weight (g)  Weight {g) Conc. (ug/mL) +/- (ug/mL) CAS# OSHA PEL {TWA) LDSO SRM
1. Silver nitrate (Ag) INO35 Jo612AGA1 1000.0  sosms 010 637 627992 627998 1000.0 2.0 7761-88-8 10 ug/m3 NA 3151
1] Spectrum No. 1 [ 14.0491 sec]:58147.D# [Count] [Linaar]
1.0E7
S5.0ES8
ren vo -6 g6 — I a6 > T e e
1.0E6
5.0ES5
_
|
sz 110 120 130 140 150 180 170 a0’ 120 zZ00
5.0E6
2.5E6
/e~ 210 220 230 240 250 =260

Part # 57047 Lot # 122823 10f2

Printed: 8/1/2024, 2:13:15 PM



Absolute Standards, Inc.

ANABISO 17034 Accredited
800-368-1131 Certified Reference Material CRM AR-1539 Certificate z:Lch
www.absolutestandards.com

https://Absolutestandards.com

Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS (ug/ml)
Ean T ETINEE) T Y S S SR T AR W ooy
[ Dy | ! ! Ni <002 Pr 02 [T]| <002 W 002
Sb| <002 |Ca 02 Er| <002 |H| <002 |Lu| <002 [No| <002 |Re| <002 Si 0 | Te| <002 U <002
As 02 Ce| <002 |En| <002 |mn €002 |Mg| <ot |os| w02 [Rn| <m2 |Ag T TI| <002 v <002
Ba| <002 |G| <002 |Gi| <0 I €002 |Mn| <002 |[Pd| <002 |Rb| w002 |Na <02 Th| <002 |Yo| <002
Be| <001 a| @002 |G| <02 |Fe <02 Hg <02 P 002 |[Re| <002 st| @02 |[Tm| <002 Y <002
Bi| <002 |[Co| <002 |Ge| <002 |[La| <002 |Mo| <002 Pt| <002 |[sm| <002 5 002 |sa| @02 |zZn| <0
B 002 |cu| <002 |a| <002 || <002 |[N| <002 K <02 Sc| <«w02 |Ta| w2 |[Ti| <o Z| <002

(T)= Target analyte
Physical Characterization:

Homogeneity: No heterogeneity was observed in the preparation of this standard.

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 57047 Lot # 122823 20f2 Printed: 8/1/2024, 2:13:15 PM
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R:04/20/21
QUALITY ASSURANCE TECHNICAL SUPPORT LABORATORY
“An SO 9001:2015 Certified Program”

AP T l M Instructions for QATS Reference Material: ICP-AES ICS

QATS LABORATORY INORGANIC REFERENCE MATERIAL
INTERFERENCE CHECK SAMPLE SET FOR ICP-AES (ICSA WITH ICSB)

NOTE: These instructions are for advisory purposes only. If ahy apparent conflict exists between
these instructions and the analytical protocol or your contract, disregard these instructions.

APPLICATION: For use with the CLP SFAM01.0 SOW and revisions.

CAUTION: Read instructions carefully before opening bottle(s) and proceeding with the

analyses.
Contains Heavy Metals M 6 t 5—

HAZARDOUS MATERIAL

Safely Data Sheets
Available Upon Request

{A) SAMPLE DESCRIPTION

Enclosed is a set of one (1) or more bottles of Aqueous Reference Material, each composed of
metals at various concentrations and prepared with nitrate salts and oxy-acids of the respective
elements in a 5% nitric acid matrix. For the reference material source in reporting ICSA
and ICSAB mixture use “USEPA”. For the reference material iot number for the ICSA
use “ICSA-1211” and for the ICSAB mixture use “ICSA-1211+ICSB-0710".

CAUTION: The bottle(s) should be protected from light during storage to ensure the stability of
silver which is contained in the ICSB solution. The bottle(s) should be stored at room
temperature. Do not allow the solution(s) to freeze.

(B) BREAKAGE OR MISSING ITEMS

Check the contents of the shipment carefully for any broken, leaking, or missing items. Check
that the seal is intact on each bottle. Refer to the enclosed chain of custody record. Report
any problems to Mr. Keith Strout, APTIM Federal Services, LLC, at (702) §95-8722. If
requested, return the chain-of-custody record with appropriate annotations and signatures to
the address provided below.

QUALITY ASSURANCE TECHNICAL SUPPORT LABORATORY
APTIM Federal Services, LLC
2700 Chandler Avenue - Building C
Las Vegas, NV 89120

(C) ANALYSIS OF SAMPLES

The interference check sample set is to be used to verify inter-element and background
correction factors of inductively-coupled plasma (ICP) spectrometers. This reference material
set consists of two (2) concentrated solutions. The ICSA solution contains the four (4) interferent
elements: Al, Ca, Fe, and Mg. The ICSB solution contains the analytes: Ag, As, Sb, Ba, Be,
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QUALITY ASSURANCE TECHNICAL SUPPORT LABORATORY
“An ISO 9001:2015 Certified Program™

2

APT[ M Instructions for QATS Reference Material: JCP-AES ICS

Cd, Co, Cr, Cu, Mn, Ni, Pb, Tl, Se, V, and Zn. This instruction sheet provides the nominal values
for ICP-AES Part A and Part B target analytes when diluted as directed.

Using Class “A” glassware, preparation and analysis must be performed according to the
following instructions:

ICSA-1211, Interferents: Pipet 10 mL of the ICSA solution into a 100 mL volumetric flask and
dilute to volume with 2% v/iv HNO3, Analyze this ICSA solution by ICP-AES.

ICSB-0710, Analytes, mixed with ICSA-1211, Interferents: Pipet 10 mL of the ICSA solution
and 10 mL of the ICSB solution into a 100 mL volumetric flask and dilute to volume with 2% viv
HNOQa. Analyze this ICSAB solution by ICP-AES.

(D) “CERTIFIED VALUE” CONCENTRATIONS OF QATS ICP-AES ICS SOLUTION(S)

The "Certified Value" concentrations of the elements, listed in Table 1 below, were derived from
statistically pooled analysis results from the following sources, if available: QATS Laboratory,
CLP laboratories, Quarterly Blind (QB)/Proficiency Testing (PT) events, CLP pre-award events,
and external referee laboratories.

Table 1. "CERTIFIED VALUES" FOR INTERFERENCE CHECK SAMPLE ICP-AES ICSA-1211,
AND ICSA-1211 MIXED WITH ICSB-0710
Part A Low High Part A Low High
Element | CRQL (ug/L) Limit Limit +Part B Limit Limit
(pa/L) (bail) {(ngl/L) (ng/L) {ugiL)
Al 200 255000 216000 294000 247000 209000 285000
Sb 60 (0.0) -60.0 60.0 618 525 711
As 10 (0.0) -10.0 10.0 104 884 120
Ba 200 (6.0) -194 206 (537) 337 737
Be 50 (0.0) -5.0 5.0 495 420 570
Cd 5.0 (1.0) 4.0 6.0 972 826 1120
Ca 5000 245000 208000 282000 235000 199000 271000
Cr 10 (52.0) 420 62.0 542 460 624
Co 50 (0.0) -50.0 50.0 476 404 548
Cu 25 (2.0) -23.0 27.0 511 434 588
Fe 100 101000 85600 116500 99300 84400 114500
Pb 10 (0.0) -10.0 10.0 (49.0) 30.0 59.0
Mg 5000 255000 216000 294000 248000 210000 286000
Mn 15 (7.0) -8.0 22.0 507 430 584
Ni 40 (2.0) -38.0 420 954 810 1100
Se 35 (0.0) -35.0 35.0 (46.0) 11.0 81.0
Ag 10 (0.0) -10.0 10.0 201 170 232
Tl 25 (0.0) -25.0 25.0 (108) 83.0 133
v 50 (0.0) -50.0 50.0 491 417 565
Zn 60 (0.0) -60.0 60.0 952 809 1095

The acceptance ranges for all analytes in parentheses in the above table were determined using the
listed certified value £ 1 times the associated CLP SOW CRQL. The acceptance ranges for all other
analytes were determined using the certified value 15 percent of the listed certified vaiue.
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4 NOREINIS Certificate of Analysis

Refine your results. Redefine your industry. R | / g /“5 / 2 (1_ ) _M 6019

300 Technology Drive P: 800-669-6799/540-585-3030
Christiansburg, VA 24073 USA F: 540-585-3012
inorganicventures.com info@inorganicventures.com

1.0 ACCREDITATION / REGISTRATION

INORGANIC VENTURES is accredited to ISO 17034, "General Requirements for
the Competence of Reference Material Producers” and ISO/IEC 17025, "General

Requirements for the Competence of Testing and Calibration Laboratories”. ACCREDITED| [ACCREDITED
Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate il I et

Number QSR-1034).
2.0 PRODUCT DESCRIPTION

Product Code: Single Analyte Custom Grade Solution
Catalog Number: CGSR1
Lot Number: U2-SR730227
Matrix: 0.1% (viv) HNO3
Value / Analyte(s): 1000 pg/mL ea:
Strontium
Starting Material: SrcO3

Starting Material Lot#: M2-2192
Starting Material Purity: 99.9993%
3.0 CERTIFIED VALUES AND UNCERTAINTIES
Certified Value: 1001 % 3 pg/mL
Density: 1.000 g/mL (measured at 20 + 4 °C)

Assay Information:

Assay Method #1 998 x 4 pg/mL
ICP Assay NIST SRM Traceable to 3153a Lot Number: K2-SR650985

Assay Method #2 1001 £ 3 pg/mL
EDTA NIST SRM 928 Lot Number: 828

Assay Method #3 1001 £ 2 pg/mL
Calculated NIST SRM Lot Number: See Sec. 4.2

- The Calculated Value is a value calculated from the weight of a starting material that has been certified
directly vs. a National Institute of Standards and Technology (NIST) SRM/RM. See Sec 4.2 for balance
traceability.

The following equations are used in the calculation of the certified value and the uncertainty. Reported uncertainties represent
expanded uncertainties expressed at approximately the 95% confidence leve! using a coverage factor of k = 2.

Page 1 of 4



4.0

5.0

Characterization of CRM/RM by Two or More Methods

Certified Value, Xopyrip Whese two or more methods of characterization are
used is the weighted mean of the resuits:

XcrRMmM = Z(W) ()
X; = mean of Assay Method i with standard uncertanty U
w; = the weighting factors for each method calculated using the inverse square of
the variance:
Wi = (g 32 Mg )

CRMV/RM Expanded Uncertainty () = Uepayrm = X char + Whp * Wi + vl

k = coverage factor =2

Yenar = E(WP Uohgr i)zll"’s where ugy, .. ; are the errors from each characlerization method
upy, = bottle to boitle i i
uy; = long tem stability standard uncertainty (storage)
Ugg = port stabilty y

TRACEABILITY TO NIST

- This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighing and
volume dilution errors. In rare cases where no NIST SRM/RM are available, the term 'in-house std.' is

specified.

4.1 Thermometer Calibration

Characterization of CRM/RM by One Method
Certified Value, X¢pyry, Where one method of characterization
is used is the mean of individual results:
XcrRm/RM = Xo) (Uchar o
X, = mean of Assay Method A with

Ughara =the of ch Method A

CRM/RM Expanded Uncertainty (1) = Ugrprm = k (char a * Wt * U + 1 g5)?
k = coverage factor=2

Ughar a = the emors from characterization

up, = bottle to bottle i inty

upg = long term stability standard uncertainty {storage)

Ugg = stability i

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration

laboratory.

4.2 Balance Calibration

- All analytical balances are calibrated by an accredited calibration laboratory and procedure. The weights
used for testing are annually compared to master weights and are traceable to NIST.

4.3 Glassware Calibration

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality

control of CRM/RMs.

TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP-MS AND ICP-OES (ug/mL)

CRM/RMs are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most
sensitive method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an
ULPA-Filtered Clean Room. An ULPA-Filter is 99.9985% efficient for the removal of particles down to

0.3 ym.
M Ag < 0.001980 M Eu < 0.000495 O Na 0.000200 M Se < 0.013862 O 2Zn 0.000143
o Al 0.000370 O Fe 0.000410 M Nb < 0.000495 i Si < M Zr < 0.000495
M As < 0.000495 M Ga < 0.000495 M Nd < 0000495 M Sm < 0.000495
M Au < 0.000989 M Gd < 0.000495 O Ni < 0.007631 M Sn < 0.000990
M B < 0.039606 M Ge < 0.000495 M Os < 0.000494 s Sr <
M Ba 0.006486 M Hf < 0.000495 i P < M Ta < 0.000495
M Be < 0.000990 M Hg < 0.000989 M Pb < 0002970 M Tb < 0.000495
M Bi < 0.000495 M Ho < 0.000495 M Pd < 0003957 M Te < 0.027724
0O Ca 0004255 M In < 0.000495 M Pr < 0000495 M Th < 0.000990
M Cd 0001339 M Ir < 0.000494 M Pt < 0002970 M Ti < 0.005940
M Ce < 0.004950 O K < 0.008184 M Rb < 0002970 M TI < 0.000495
M Co < 0000495 M La < 0.000495 M Re < 0000495 M Tm < 0.000495
0O Cr < 0003207 O L < 0.000884 O Rh < 0012829 M U < 0.001485
M GCs < 0.000990 M Lu < 0.002970 M Ru < 0000389 M V < 0.001980
M Cu 0.000099 O Mg 0.000064 i 8 <« M W < 0.003960
M Dy < 0.000495 O Mn 0.000066 M Sb < 0014852 O Y < 0.000995
M Er < 0.000495 M Mo < 0.001980 M Sc < 0.001880 M Yb < 0.000495
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference
n - Not Checked For s - Solution Standard Element
INTENDED USE

6.1 This standard is intended for the calibration of analytical instruments and validation of analytical methods
as appropriate. This CRM may be used in connection with EPA Methods 6010, 6020 (all versions), Standard
Methods 3120 B and USP <232>/ ICH Q3D.
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7.0

8.0

10.0

6.2 For products attaining traceability through Inorganic Ventures’ Primary Certified Reference Materials (PCRM™)
see the Limited License to Use PCRM™ in the Inorganic Ventures Terms and Conditions of Sale.
https:/iwww.inorganicventures.com/terms-and-conditions-sale. The Terms and Conditions contain information on
the use of materials traceable to PCRM™ certified reference materials. This Limited License agreement is
especially pertinent for laboratories accredited under 1ISO:17034.

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

7.1 Storage and Handling Recommendations

- Store between approximately 4° - 30° C while in sealed TCT bag.

- While stored in the sealed TCT bag, transpiration of this CRM/RM is negligible. After opening the sealed TCT
bag transpiration of the CRM/RM will occur, resulting in a gradual increase in the analyte concentration(s). Itis
the responsibility of the user to account for this effect. When the bottle is weighed both before and after being
placed in storage, the mass difference observed will be a measure of transpiration mass loss.

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4° - 24° C to
minimize the effects of transpiration. Use at 20° + 4° C to minimize volumetric dilution error when using the
reported density. Do not pipette from the container. Do not return removed aliquots to container.

- For more information, visit www.inorganicventures.com/TCT

Atomic Weight; Valence; Coordination Number; Chemical Form in Solution -87.62 +2 6 Sr(H20)6+2
Chemical Compatibility - Soiuble in HCI, and HNO3. Avoid H2S04, HF and neutral to basic media. Stable
with most metals and inorganic anions forming insoluble silicate, carbonate, hydroxide, oxide, fluoride,
sulfate, oxalate, chromate, arsenate and tungstate in neutral aqueous media.

Stability - 2-100 ppb levels stable for months in 1% HNO3 / LDPE container. 1-10,000 ppm solutions
chemically stable for years in 1 - 3.5% HNO3 / LDPE container.

Sr Containing Samples (Preparation and Solution) -Metal (Best dissolved in diluted HNO3 ); Ores
(Carbonate fusion in Pt0 followed by HCI dissolution); Organic Matrices (Dry ash and dissolution in dilute
HCI).

Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Technique/Line Estimated D.L. Order Interferences (underlined indicates severe)
ICP-MS 88 amu 1200 ppt N/A 72Ge160, 176Yb+2,
176Lu+2 , 176Hf+2
ICP-OES 407.771 nm 0.0004 / 0.00006 pg/mL 1 U, Ce
ICP-OES 421.552 nm 0.0008 / 0.00004 pg/mL 1 Rb
ICP-OES 460.733 nm 0.07/0.003 pg/mL 1 Ce

HAZARDOUS INFORMATION

- Please refer to the Safety Data Sheet for information regarding this CRM/RM.
HOMOGENEITY

- This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
Homogeneity data indicate that the end user should take a minimum sample size of 0.2 mL to assure
homogeneity.

QUALITY STANDARD DOCUMENTATION

10.1 1ISO 9001 Quality Management System Registration
- QSR Certificate Number QSR-1034
10.2 ISO/EC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories”

- Chemical Testing - Accredited / A2L A Ceriificate Number 883.01
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1.0

12.0

10.3 ISO 17034 "General Requirements for the Competence of Reference Material Producers”

- Reference Material Producer - Accredited / A2LA Certificate Number 883.02

Vent 300 T gy Drive, Cl Va. 24073, USA; Telephone: 800.668.6799; 540.585.3030, Fax: 540.585.3012; Inorganicventures.com;
info@Inorganicventures.com

CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY

11.1 Certification Issue Date

March 03, 2023

- The certification is valid within the measurement uncertainty specified provided the CRM/RM is stored and
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1
are not followed or if the CRM/RM is damaged, contaminated, or otherwise modified.

11.2 Lot Explration Date
- March 03, 2028
- The date after which this CRM/RM should not be used.

- The lot expiration date reflects the period of time that the stability of a CRM/RM can be supported by long term
stability studies conducted on properly stored and handled CRM/RMs. Lot expiration is limited primarily by
transpiration ({loss of water from the solution) and infrequently by chemical stability.

11.3 Period of Validity

- Sealed TCT Bag Open Date:

- This CRM/RM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first. This is
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1.

NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Approved By:

Thomas Kozikowski

Manager, Quality Control 9 ; 5 1 0
Certifying Officer:

Paul Gaines
Chairman / Senior Technical Director leﬂ .
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Certified Reference Material CRM

ANAB ISO 17034 Accredited
AR-1539 Certificate Number

' M6023 https://Absolutestandards.com
R )52
CERTIFIED WEIGHT REPORT: Lot #
Part Number: 57081 Solvent: 24002546 Nitric Acid i 5 .
Lot Number: 062724 bCﬁUx}\ O Bradhy
Description: Thalllum (T1) e
2% 40.0 Nitric Acid Formulated By: Aleah O'Brady 062724
Expiration Date: 062727 (mL)
Recommended Storage: Ambient (20 °C) X e
Nominal Concentration {(ug/mL): 1000
NIST Test Number: sUTB 5E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas 062724
Welght shown below was diluted to (mL): 2000.1 0.10 Flask Uncenainty
Expanded SDS Information
Lot Nominal Purity Uncertainty Assay  Target Actual Actual Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound RM# __ Number Conc. (ug/mL) (%) FPurity (%) (%)  Weight (9) Weight (g) Conc. (ug/mL) +/- (ug/mL) CAS# OSHA PEL (TWA) LD50 SRM
1. Thallium nitrate (T1) INO37 BCCF4399 1000 99.889 0.10 77.0 2.5975 2.5977 1000.1 2.0 10102-45-1 0.1 mg/m3 or-mus 15mgfkg 3158
[1] Spectrurmn No. 't { 14.044 sac]:S7081.D# [Count] [Linear]
2. 0E6
1.0E8 i
T 10 20 30 40 50 80 7O 8o 90 100
1.0E4a
S5000
Mz 110 120 130 140 150 160 170 180 190 200
1.0E6
S5.0ES
Y “zio 220 zao Tzmao T 20 z&0
Part # 57081 Lot # 062724 10f2 Printed: 8/1/2024, 2:13:42 PM



Absolute Standards, Inc. ANAB ISO 17034 Accredited
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Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS (pg/mL)
Al <002 cd <002 Dy <002 Bf <0.02 Li <0.02 Ni <002 Pr <002 |[Se| <0z Tb <0.02 W <0.02
Sb <002 Ca <02 Er 002 Ho <0.02 Lu <002 Nb <0.02 Re <0.02 Si <002 Te <0.02 U <0.02
As <02 Ce <002 Eu <002 In .02 Mg <001 Os <0.02 Rh <0.02 Ag <002 Tl T \ <002
Ba <0.02 Cs <002 Gd <0.02 Ir <0.02 Mn <002 Pd <002 Rb <002 Na <02 Th <002 Yb <0.02
Be <0.01 Cr <002 Ga <0.02 Fe <02 Hg <02 P <002 Ru <002 Sr <0.02 Tm <0.02 Y <002
Bi <0.02 Co <002 Ge <0.02 La <0.02 Mo <002 Pt <0.02 Sm <002 S <002 Sn <0.02 Zn <0.02
B <0.02 Cu <002 Au <0.02 Pb <0.02 Nd <002 K <02 Se <0.02 Ta <0.02 Ti <002 Zr <0.02

(T) =Target analyte

Physical Characterization:

Homogeneity: No heterogeneity was observed in the preparation of this standard,

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result,” NIST Technical Note 1297, U.S. Government Printing Office, Washington, D.C. (1994).

Part # 57081 Lot # 062724 20f2 Printed: 8/1/2024, 2:13:42 PM
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Certified Reference Material CRM

M6021

ANAB ISO 17034 Accredited
AR-1539 Certificate Number
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R &[&]n Y

CERTIFIED WEIGHT REPORT: Lot # Solvent:
Part Number: 57023 24002546 Nitric Acid p
Lot Number: 062424 \bcﬁmﬁ&d\ O Bragiy T
Description: Vanadium (V) -
2.0% 40.0 Nitric Acid ||Formulated By: Aleah Q'Brady 062424
Expiration Date: 062427 {mL)
Recommended Storage: Ambient (20 °C) X
Nominal Concentration (pg/mL): 1000 c
NIST Test Number: 6uUTB §E-05 Balance Uncertainty Reviewed By: Pedro L. Rentas 062424
Volume shown below was diluted to (mL): 2000.3 Flask Uncertainty
Expanded SDS Information
Part Lot Dilution Uncertainty Nominal Initial Final Uncertainty (Solvent Safety Info. On Attached pg.) NIST
Compound Number  Number Factor Vol. (mL) Pipette (mL) Conc. (pg/mL) Conc. (ug/mL) Conc. {pg/mL)  +/- {(pg/mL) CASi# OSHA PEL (TWA) LD50 SRM
1. Ammonium metavanadate (V) 58123 (021224 0.1000 200.0 0.084 1000 10000.3 1000.0 22 7803-55-6 0.05 mg/m3 orl-rat 58.1mg/kg 3165
111 Spoectrurmn No.1 { 834.243 sacl:S58023.D# [Count] [-inaar)
2LO0ES
1.0E68
|
m/z—c 10 zo 30 a0 50 s0 7O a0 20 100
2.0E7
1. 07
m/z-s- 110 120 130 140 150 160 170 180 1890 200
5. 0E8S
=2.5E8
fals 2= 290 20 230 240 250 28680
Part # 57023 Lot # 062424 10f2 Printed: 8/1/2024, 2:13:49 PM
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Instrumental Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS):

Trace Metals Verification by ICP-MS (ug
i = iy |.1.,+...v..erq..|.kﬂ A R e L LT .|...,_|..nw*ln.d‘|lq..l... i [ s T ﬂuhmmm.qﬂﬂwﬂmmﬁ“mwr s = = = = o e .....
Al <0.02 Cd <002 Dy <0.02 Hf <002 Li <0.02 Ni <002 Pr <0.02 Se <02 Th <0.02 w <0.02
Sb <0.02 Ca <02 Er <0.02 Ho <0.02 Lu <002 Nb <002 Re <002 Si <0.02 Te <0.02 U <0.02
As <02 Ce <002 Eu <0.02 In <0.02 Mg <001 Os <002 Rh <002 Ag <002 iy <0.02 v T
Ba <002 Cs <002 Gd <0.02 I <002 Mn <002 Pd <002 Rb <0.02 Na <02 Th <0.02 Yb <0.02
Be <0.01 Cr <002 Ga <0.02 Fe <02 Hg <02 P <0.02 Ru <0.02 Sr <002 Tm <0.02 Y <002
Bi <002 Co <002 Ge <0.02 La <0.02 Mo <002 Pt <0.02 Sm <0.02 S <0.02 Sn <0.02 in <0.02
B <0.02 Cu <0.02 An <0.02 Pb <0.02 Nd <002 K <02 Sc <0.02 Ta <0.02 Ti <0.02 Zr <0.02
(T) = Target analyte
Physical Characterization: Certified by:
. . ) o
Homogeneity: No heterogeneity was observed in the preparation of this standard. 2 ~

* The certified value is the concentration calculated from gravimetric and volumetric measurements unless otherwise stated.

* Purified acids, 18.2 megohm deionized water, calibrated Class A glassware and the highest purity raw materials are used in
the preparation of all standards.

* All standard containers are meticulously cleaned prior to use.

* Standards are prepared gravimetrically using balances that are calibrated with weights traceable to NIST (see above).

* Standards are certifed (+/-) 0.5% of the stated value, unless otherwise stated.

* All Standards should be stored with caps tight and under appropriate laboratory conditions.

* Uncertainty Reference: Taylor, B.N. and Kuyat, C.E., "Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Result," NIST Technical Note 1297, U.S. Govemment Printing Office, Washington, D.C. (1994),

Part # 57023 Lot # 062424 20f2 Printed: 8/1/2024, 2:13:49 PM



