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Calculation of results

𝐴Ra−226 =
𝑅Ra−226 − 𝑅b,U−226
𝜂Ra−226 εRa−226 𝑉s

𝑅𝑋 =
𝑁X
𝑡m

𝐴Ra−226 → activity concentration of Ra − 226 Bq/L

𝑅Ra−226 → Ra − 226 count rate 1/s

𝑅b,Ra−226 → Ra − 226 background count rate 1/s

𝜂Ra−226 → Ra − 226 chemical recovery

𝑅b,U−232 → U − 232 background count rate 1/s

𝐴st,Ba−133 → activity of added Ba − 133 tracer in standard Bq

𝑁s,Ba−133 → number of Ba − 133 counts in sample

𝑉s → sample volume L

𝑅X → count rate of radionuclide X or background 1/s

𝑁X → number of counts of radionuclide X or background

𝑡m → measurement time s

(1) (2)

𝜂Ra−226 =
𝑁s,Ba−133 − 𝑁b,Ba−133
𝑁st,Ba−133 − 𝑁b,Ba−133

, 𝐴st,Ba−133 = 𝐴s,Ba−133 and 𝑡st = 𝑡s

𝑁b,Ba−133 → number of background Ba − 133 counts

𝑁st,Ba−133 → number of Ba − 133 counts in standard

𝑡st → measurement time for standard s

𝐴s,Ba−133 → activity of added Ba − 133 tracer in sample Bq

𝑡s → measurement time for sample s

(3)

εRa−226 → Ra − 226 detection efficiency
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Calculation of measurement uncertainty

𝑢c,Ra−226 = 𝐴Ra−226
𝑢𝑅Ra−226−𝑅b,Ra−226

𝑅Ra−226 − 𝑅b,Ra−226

2

+
𝑢𝜂Ra−226
𝜂Ra−226

2

+
𝑢εRa−226
εRa−226

2

+
𝑢𝑉s
𝑉s

2

𝑢𝑅Ra−226−𝑅b,Ra−226 = 𝑢𝑅Ra−226
2
+ 𝑢𝑅b,Ra−226

2

𝑢𝜂Ra−226 =
𝑁s,Ba−133 +𝑁b,Ba−133

𝑁s,Ba−133 − 𝑁b,Ba−133

2

+
𝑁s,Ba−133 + 𝑁b,Ba−133

𝑁st,Ba−133 − 𝑁b,Ba−133

2

𝑢𝑅X =
1

𝑁X

𝑢X → standard uncertainty of X

𝑢c,Ra−226 → combined standard uncertainty for U − 226 Bq/L

(4)

(5)

(6)

(7)
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Reporting of the results

𝑈Ra−226 = 𝑘 𝑢c,Ra−226

𝑈Ra−226 → expanded uncertainty for Ra − 226 activity concentration [Bq/L]

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

𝐴Ra−226 = 𝐴Ra−226 ± 𝑈Ra−226

(8)
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