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Constituent Unit Mass fraction 
Repeatability 

standard deviation 
Reproducibility 

standard deviation 
No. of 

data sets 
Minimum 

sample (g)*1 
Analytical 
methods 

Gd mg/kg 3,08 ± 0,11 1,7E-01 1,4E-01 10 0,1 b, c, d 

Hf mg/kg 2,87 ± 0,11 2,1E-01 1,0E-01 6 0,1 d 

Hg mg/kg 5,06 ± 0,29 2,6E-01 3,7E-01 10 0,1 b, c, j 

Ho mg/kg 0,534 ± 0,031 4,4E-02 3,5E-02 8 0,1 c, d 

In mg/kg 15,20 ± 0,80 8,4E-01 1,2E+00 14 0,1 b, c, d 

K %(m/m) 0,862 ± 0,020 2,0E-02 3,5E-02 19 0,1 a, b, c, e, i 

La mg/kg 18,98 ± 0,79 1,2E+00 1,2E+00 15 0,1 b, c, d, j 

Li mg/kg 10,68± 0,90 5,3E-01 1,1E+00 10 0,1 b, c, e 

Mg %(m/m) 0,672 ± 0,012 1,5E-02 1,9E-02 16 0,1 c, e, i 

Mn %(m/m) 0,1843 ± 0,0026 5,7E-03 5,1E-03 24 0,1 c, e, i 

Mo mg/kg 2,96 ± 0,27 2,0E-01 3,8E-01 13 0,1 b, c, f 

Nb mg/kg 6,12 ± 0,54 6,0E-01 6,8E-01 10 0,1 b, c, d 

Nd mg/kg 16,32 ± 0,19 7,5E-01 2,1E-01 8 0,1 c, d 

Ni mg/kg 21,72 ± 0,96 1,4E+00 1,4E+00 13 0,1 b, c, e, g 

P mg/kg 480 ± 28 2,7E+01 4,2E+01 14 0,1 b, c, g, i 

Pb %(m/m) 1,212 ± 0,038 3,2E-02 6,9E-02 21 0,1 b, c, e, g, i 

Pr mg/kg 4,36 ± 0,11 2,3E-01 1,4E-01 10 0,1 b, c, d 

Rb mg/kg 45,2± 1,3 1,9E+00 2,2E+00 16 0,1 b, c, d 

S %(m/m) 6,87 ± 0,11 1,8E-01 2,1E-01 23 0,1 b, c, i, k, l 

Sb mg/kg 30,2 ± 1,9 2,1E+00 2,5E+00 11 0,1 b, d, f, g, j 

Sc mg/kg 5,22 ± 0,10 2,3E-01 8,9E-02 5 0,25 b, j 

Si %(m/m) 18,99 ± 0,38 2,5E-01 6,1E-01 16 0,1 c, e, g, h, i 

Sm mg/kg 3,238 ± 0,091 1,9E-01 1,2E-01 11 0,1 c, d, j 

Sn mg/kg 11,84 ± 0,78 1,0E+00 1,4E+00 19 0,1 b, c, d 

Sr mg/kg 402,0 ± 6,8 1,6E+01 1,3E+01 22 0,1 b, c, d, e 

Tb mg/kg 0,473 ± 0,019 2,3E-02 1,9E-02 6 0,1 d 

Th mg/kg 5,47 ± 0,24 3,4E-01 3,5E-01 13 0,1 b, c, d, j 

Ti %(m/m) 0,1977 ± 0,0040 5,5E-03 6,6E-03 17 0,1 e, i 

Tm mg/kg 0,212 ± 0,016 1,7E-02 1,9E-02 9 0,1 b, c, d 

U mg/kg 2,94 ± 0,11 1,6E-01 1,7E-01 16 0,1 b, c, d, j 

V mg/kg 169,2 ± 4,0 6,1E+00 5,9E+00 14 0,1 b, c, d, e, i 

Y mg/kg 14,83 ± 0,89 9,5E-01 1,4E+00 16 0,1 b, c, d, e, g 

Yb mg/kg 1,373 ± 0,053 7,7E-02 7,0E-02 11 0,1 b, c, d, j 

Zn %(m/m) 3,244 ± 0,065 6,7E-02 1,1E-01 18 0,2 a, c, e, i, j 

Zr mg/kg 104,0± 5,1 7,0E+00 7,3E+00 13 0,1 d, e, g, i 

   *1Minimum sample size used in the material characterization 
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HEALTH AND SAFETY INFORMATION 

This material contains fine mineral particulate. Avoid dust dispersion, inhalation, eye contact or skin contact. 
Dispose of residual material in accordance with regulations pertaining for inorganic chemical and mineralogical 
waste. 

METROLOGICAL TRACEABILITY 

In the characterization process by an interlaboratory program, the selection of measurement methods as well as 
respective calibrants was based on the decision of each participating laboratory. A consequence of such an 
approach is that the metrological traceability chain(s) for each of the assigned values (combined from a number of 
results) cannot easily be described, but are expected to include independent sources of bias. Therefore, the 
demonstrated agreement of independent measurements resulting from the various methods, calibrants, and 
validation steps, using previously certified materials, results in certified values that are metrologically traceable to 
the SI units of mass and amount of substance. 

ANALYTICAL METHODS 

a acid digestion / flame atomic absorption spectrometry 
b acid digestion / inductively coupled plasma mass spectrometry 
c acid digestion / inductively coupled plasma optical emission spectrometry 
d fusion / inductively coupled plasma mass spectrometry 
e fusion / inductively coupled plasma optical emission spectrometry 
f alternative current arc atomic emission spectrometry 
g direct current arc atomic emission spectrometry 
h fused pellet /energy dispersive X-ray fluorescence spectrometry 
i fused pellet / wavelength dispersive X-ray fluorescence spectrometry 
j instrumental neutron activation analysis 
k combustion / infrared spectrometry 
l combustion / gravimetry 
m fire assay / inductively coupled plasma optical emission spectrometry 

PARTICIPATING LABORATORIES 

 Accurassay Laboratories, Thunder Bay, Canada 
 Activation Laboratories Ltd., Ancaster, Canada 
 AGAT Laboratories, Mississauga, Canada 
 ALS Geochemistry Brisbane, Stafford, Australia 
 ALS Geochemistry Vancouver, North Vancouver, Canada 
 ALS Minerals Loughrea, Loughrea, Ireland 
 Bureau Veritas Commodities Canada, Vancouver, Canada 
 Central Geological Laboratory of Mongolia, Ulaanbaatar, Mongolia  
 Eurotest Control EAD - Department Chemical Investigations, Sofia, Bulgaria 
 hrltesting Pty Ltd, Assay Laboratory,Albion, Australia 
 Intertek Laboratory Services, Wingfield, Australia 
 Labwest Minerals Analysis Pty Ltd, Malaga, Australia 
 Newcrest Laboratory Services, Orange, Auatralia 
 MINTEK - Analytical Services Division, Randburg, South Africa 
 SGS Canada Minerals Burnaby - Geochemistry, Burnaby, Canada 
 SGS Canada Minerals Lakefield - Analytical, Lakefield, Canada 
 Vinogradov Institute of Geochemistry of Siberian Branch of Russian Academy of Sciences - Laboratory of 

Optical Spectral Analysis and Certified Reference Materials, Irkutsk, Russia 
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