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Bi-210 in-growth from Pb-210 at different
sample thickness
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Calculation of results

Rb - Rb b NX
App—210 = (Roeta beta) (1) Rx = I (2)
NPb-210 EPb-210 Vs m
Mppso4 Mpp
Npb—210 = (3)

Mpp Mppbsoa
App_210 — activity concentration of Pb — 210 [Bq/L] Mppsos — Mmass of PbSO, on planchet after separation [g]
Rypeta — beta count rate [1/s] Mppso4 — molar mass of PbSO, [g/mol]
Ry peta — beta background count rate [1/s] mpy, — mass of added Pb carrier before separation [g]

Npb—210 — Pb — 210 chemical recovery
€pb—210 — Pb — 210 detection efficiency M, = molar mass of Pb [g/mol]
V; — sample volume [L]

Ry — count rate of radionuclide X or background [1/s]

Ny — number of counts of radionuclide X or background

t,, — measurement time [s]
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Calculation of measurement uncertainty

uR R 2 U 2 u 2 U 2
. beta—Rbbeta NMPb-210 €Pb-210 Vs
Uc ph-210 = Apb—210 <R R > + (—> + < ) + < 7 > (4)
beta — f\b,beta NpPb-210 €pb—210 S
2 2
— 5
uRbeta_Rb,beta - \/(uRbeta) + (uRb,beta) ( )
1
Upy, = —F— (6)

Uc pp—210 — combined standard uncertainty for Pb — 210[Bq/L]

uy — standard uncertainty of X
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Reporting of the results

Upb—210 = K Ucpb—210 (7)

Upp—210 — expanded uncertainty for Pb — 210 activity concentration [Bq/L]

k — coverage factor (k = 2 for 95% coverage)

APb—ZlO = APb—210 + Upp-210
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