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Introduction

➢ MetroPOEM: European funded research project (2022-2025)

➢ 2 new reference materials

➢ One solution with a seawater matrix: LRM 

➢ One synthesized solid with a silicate matrix: SRM

➢ 2 interlaboratory comparisons

➢ 5 types of MS

➢ 12 institutes
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Important quantities
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235 238Isotope ratio : Natural uranium ( U)/ ( U)  0.0073 mol/mol
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Measurements at PTB by MC-ICP-MS

➢ Uranium 

➢ Isotope ratios: n(234U)/n(238U), n(235U)/n(238U), n(236U)/n(238U)

➢ Mass fractions: w(U), w(234U), w(235U), w(236U), w(238U)

➢ Plutonium 

➢ Isotope ratio n(240Pu)/n(239Pu)

➢ Mass fractions: w(Pu), w(239Pu), w(240Pu)
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R(235U/238U) in the spiked seawater (LRM)
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Mass fraction of 238U in the spiked seawater (LRM)

w(238U)M in 

ng/g

36.62 ± 0.82

a(238U) in 

mBq/g

0.455 ± 0.010
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R(240Pu/239Pu) in the spiked seawater (LRM)
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Mass fraction of 239Pu in the spiked seawater (LRM)

w(239Pu)AM 

in pg/g

624 ± 32

a(239Pu) in 

Bq/g

1.433 ± 0.073
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Summary for the spiked seawater (LRM)

➢ Sample preparation: easy, lot of submitted values

➢ MS-instrument: overall good agreement, except for AMS 

and q-ICP-MS

➢ Expertise of the institutes
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R(235U/238U) in the spiked silicate (SRM)
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Mass fraction of 238U in the spiked silicate (SRM)

w(238U)M in 

ng/g

35 ± 11

a(238U) in 

mBq/g

0.43 ± 0.14
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R(240Pu/239Pu) in the spiked silicate (SRM)
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Mass fraction of 239Pu in the spiked silicate (SRM)

w(239Pu)M 

in ng/g

1.13 ± 0.11

a(239Pu) in 

Bq/g

2.59 ± 0.13



© PTB, 2026     14

Summary spiked silicate (SRM)

➢ Sample preparation: challenging, not as many submissions

➢ MS-instrument: agreement better than expected

➢ Expertise of the institutes
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R(234U/238U) in the spiked seawater (LRM)
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R(236U/238U) in the spiked seawater (LRM)
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R(234U/238U) in the spiked silicate (SRM)
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R(236U/238U) in the spiked silicate (SRM)


