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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 'MC-ICP-MS Me“’OPOEM

> 5 types of MS [qqq-lCP- q-ICP-MS |
MS MS

> 12 institutes
/

HR-ICP-MS| = AMS |
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Important quantities

PIB

Isotope ratio R: Natural uranium n(***U)/n(***U) =~ 0.0073 mol/mol

Mass fraction w: around 3 ng uranium per g seawater

in mol/mol

m. :
W, = —— in g/g

Activity concentration based on mass fraction
0 W x N, xIn(2)

i M,.xt%

Degree of Equivalence (DoE) d.
d; =X, — Xt

Scan me for
the CCQM
Guidance
note
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Measurements at PTB by MC-ICP-MS

» Uranium
> Isotope ratios: n(2*4U)/n(?38U), n(%3°U)/n(%38U), n(%3¢U)/n(%38U)
» Mass fractions: w(U), w(%34U), w(23°U), w(%3°U), w(%38U)

» Plutonium
> Isotope ratio n(?*°Pu)/n(%3°Pu)

» Mass fractions: w(Pu), w(%3°Pu), w(?*°Pu)
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R(#3°U/?33U) in the spiked seawater (LRM) PTB

0.0090
o ¢-ICP-MS
| o qqg-ICP-MS
0.0085+ ¢ HR-ICP-MS
1o MC-ICP-MS
0.0080 T
[e)
£ 0.0075-
(@]
S Q Q i U ¢ 2 E
'i—i 0.0070
2
S 0.0065 -
o 0.0060
(0]
0.0055 -
0.0050
LlIJH AGlES JISI Spliez CI|EA P'i'B D'i'U NIIST

©PTB, 2026 5



Mass fraction of 238U in the spiked seawater (LRM) PTB

sl A AMS
238 . O q-ICP-MS I
w(=>*U)y in ,] © qag-IcP-Ms { |
ng/g e HR-ICP-MS T 1[: 10
e MC-ICP-MS [
36.62 + 0.82 IS R
> ] o) 7
0 R 5 I .
a(238U) in :_E; N Q o g
mBq/g
_6_
0.455 + 0.010
_8_
-10 T T T T T T T T T T
AGES Spiez PTB  NIST NMBU CEA DTU  JsI LUH  EthZ

©PTB, 2026 6



R(?4°Pu/%3%Pu) in the spiked seawater (LRM)
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Mass fraction of 3°Pu in the spiked seawater (LRM)

PIB
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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 g-ICP-MS

> Expertise of the institutes O]
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R(#3°U/?33U) in the spiked silicate (SRM) PTB
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Mass fraction of 238U in the spiked silicate (SRM) PTB
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R(?*°Pu/#%Pu) in the spiked silicate (SRM) PTB
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Mass fraction of 23°Pu in the spiked silicate (SRM) PTB
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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(%34U/?38U) in the spiked seawater (LRM)
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R(#3°U/?33U) in the spiked seawater (LRM) PTB
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R(#34U/233U) in the spiked silicate (SRM) PTB
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R(#°U/?33U) in the spiked silicate (SRM) PTB
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