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ADDITIONAL INFORMATION ON COMPOSITION 

Noncertified property values are provided for information only. Indicative values were assigned to property values 
derived from at least eight sets of data that did not fulfill a specific statistical criteria required for certification, but 
which uncertainty is fit-for-purpose. Informative values were estimated by the median of at least three sets of data. 

Indicative Values 

Constituent Unit Mass fraction  
Repeatability 

standard deviation [1] 
Between-laboratory 

standard deviation [1] 
No. of sets 

of data 
Minimum 

sample (g)*1 
Analytical 
methods 

Mo mg/kg 10 ± 3 1.5E+00 4.3E+00 10 0.1 a; e; q; u 

Pb mg/kg 33 ± 5 3.0E+00 6.3E+00 8 0.2  a; e; f; p; q; 
u 

SiO2 % m/m 56.4 ± 0.5 2.4E-01 8.0E-01 10 0.1  n; o; p; u 

Sr mg/kg 67 ± 2 2.4E+00 5.8E+00 8 0.2  e; q; u 

Ti % m/m 0.35 ± 0.01 5.9E-03 1.9E-02 10 0.1  a; e; n; p; u 

   *1smallest mass sample used in the interlaboratory measurement program. 

Informative Values 

Constituent Unit Mass fraction Range No. of data Analytical methods 

As mg/kg 9 0.8 – 43 30 e; f; u 

Au mg/kg 0.17 0. 09 – 0 5 27 f; k; l; m 

Ba mg/kg 478 457 - 509 15 q; u 

C % m/m 0.16 0.14 – 0.18 30 j; p 

Cd mg/kg 3.0 0.3 - 4 15 a; e; f 

Ce mg/kg 427 399 - 467 35 e; q; u; v 

Cu soluble % m/m 0.5 0.4 – 0.8 29 a; e 

F mg/kg 708 400 - 1103 25 r; s 

Ga mg/kg 22.2 19 - 26 15 q; u 

La mg/kg 267 239 - 322 40 e; p; q; u; v 

Nb mg/kg 10 6 - 17 20 e; q; u 

Nd mg/kg 143 111 - 156 20 q; u; v  

Rb mg/kg 101 81 - 120 35 e; q; u; v 

S % m/m 0.16 0.14 – 0.20 39 i; j; p; u 

Sc mg/kg 16 14 - 22 20 p; u; v 

Sm mg/kg 20 18 - 43 23 q; u; v 

Sn mg/kg 7.0 4 - 11 15 q; u 

Ta mg/kg 5 0.7 - 12 19 e; q; u; v 

Th  mg/kg 25 22 - 70 35 e; q; u; v 

U mg/kg 41 33 - 52 35 e; q; u; v 

V mg/kg 168 155 - 188 25 e; q; u 

Y mg/kg 69 48 - 78 20 e; q; u 

Zr mg/kg 149 2 - 167 27 e; p; q; u 

Loss of mass, 1000 oC % m/m 3.8 3.4 – 4.9 45 h 

The mineral composition of CBPA-1 was identified by X-ray diffraction (XRD). The major minerals are quartz, 
amphiboles, chlorite, plagioclase and magnetite. Chalcopyrite, pyrite and fluorapatite were identified as minor 
minerals. 
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r fusion / ion selective eletrode 
s fusion / spectrophotometry 
t fusion / titrimetry 
u fused pellet / X-ray fluorescence spectrometry 
v instrumental neutron activation analysis 

PARTICIPATING LABORATORIES 

 Acme Analytical Laboratories Ltd., Vancouver, Canada 
 Alfred H. Knight Ltd. International - Minera Valle Central and Faena Los Pelambres Laboratories, Santiago, 

Chile 
 Alfred H. Knight Ltd. International, St. Helens, UK 
 ALS Chemex, North Vancouver, Canada 
 Anglo Research - Crown Mines, Johannesburg, South Africa 
 Bundesanstalt für Geowissenschaften und Rohstoffe - Geochemie, Hannover, Germany 
 Canada Center for Mineral and Energy Technology - Mining and Mineral Sciences Laboratories - Analytical 

Service Group, Ottawa, Canada 
 Caraíba Metais S/A - Divisão de Desenvolvimento da Qualidade, Dias d'Ávila, Brasil 
 Central Geological Laboratory, Ulaanbaatar, Mongolia 
 Centro de Estudios, Medicion y Certificacion de Calidad Ltda - Departamento de Química y Minerales, 

Santiago, Chile 
 Centro de Investigaciones para la Industria Minero-Metalúrgica - Caracterización de Materiales, Ciudad de la 

Habana, Cuba 
 Centro de Tecnologia Mineral - Coordenação de Análises Minerais, Rio de Janeiro, Brasil 
 Comisión Chilena de Energía Nuclear - Laboratorio de Análisis por Activación Neutrónica, Santiago, Chile 
 Compañía Contractual Minera Candelaria - Departamento Químico, Copiapó, Chile 
 Vale – Departamento de Desenvolvimento de Projetos Minerais - Laboratório, Santa Luzia, Brasil 
 Vale – Mina do Sossego - Laboratório, Canaã dos Carajás, Brasil 
 Eurotest Control JSC, Sofia, Bulgaria 
 Set Point Laboratories, Johannesburg, South Africa 
 SGS del Peru, Lima, Peru 

PERIOD OF VALIDITY 

The certified values are valid until December 2029, provided the CBPA-1 unit is handled and stored in accordance 
with instructions given in this certificate. This certification is nullified if the material is damaged, contaminated or 
otherwise modified. The stability of CBPA-1 will be monitored over the period of validity. Updates will be published 
on the CETEM website. 

FURTHER INFORMATION 

The certification report is available upon request to CETEM. For details on the interpretation of measurement results 
on CETEM’s certified reference materials, access the publication “Application Guide 1” at www.cetem.gov.br/mrc. 

CERTIFYING OFFICER 

The technical and management aspects involved in the preparation, certification and issuance of the CBPA-1 were 
coordinated through the CETEM’s Certified Reference Material Program. 

Maria Alice Goes 
Certified Reference Material Program Coordinator 
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