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• Po-210 poisoning case,

• CU was requested to evaluate the 
preparedness of ALMERA labs to 
respond to emergency analysis of 
Po-210 contamination.

• Survey of interest for participation

Introduction



Objectives

• To gather information on 
the    current state of 
practice for Po-210 
measurements at different 
activity levels in liquid 
samples

• To check false positive 
reporting

• To explore options for 
method development.
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In the WWO PT for Po-210 
127 laboratories from 56 
countries registered and 
received PT materials,

Results reported by 112 
labs from 46 countries.



IAEAIAEA--CUCU--20072007--09 Po09 Po--210 PT: 210 PT: ParticipantsParticipants

Participation in Po-210 IAEA PT
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Geographycal d istribution
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Reporting ratio 92 % 

Po-210 ALMERA PT



Samples preparation:
• Acidified demineralised 

water from Seibersdorf,
• Gravimetrically spiked in 

one batch for samples 01-
03 and 02-04,

• Mixed with a pump.
• Homogeneity test,
• Stability test 

Methods and materials
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• The following 
proficiency test design 
was applied: 
• two spiked water 

samples, 50 g each 
containing ~10 Bq Po-210,  

• two spiked water 
samples, 50 g each 
containing ~5 Bq Po-210,

• one blank water sample. 
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Activity concentratio of the 
Standard solution:

377 ± 10 Bq kg-1
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Stability test: from 19 March  to 7 May 2007
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Sample code Sample 01 Sample 02 Sample 03 Sample 04 Sample 05 

Activity 
[Bq.kg-1] 

52.8 ± 1.4 101.6±2.8 52.8 ± 1.4 101.6±2.8 <0.1 

LAP [%] 15 15 15 15 - 

MAB [%] 20 20 20 20 - 

Target values and associated standard uncertainties
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Analytical performance level vs. number of elapsed working days from the date 
of samples receipt and results reporting. 
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Po-210 World wide PT
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Po-210 ALMERA PT
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P o -209  tracer  t1/2 effect
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Lab Code Method validation comments Claimed MDL Reported MDL Score S-05

4
Detection Limit calculated by ISO-11929 standard
LID= 0.013 Bq/Kg (99%) (Confidence level)

0.013 0.008 A

12
All 5 samples analysed first based on 20 mL aliquots with DL's below 0.1 
Bq/kg. Analyses of samples 1-4 repeated based on 2-3 mL aliquots to 
match spike amounts.

0.1 0.03 A

14 LLD: 0.04 Bq/kg (Po-210) 0.04 0.011 A

16 NA 0.0737 A

20 4 N

21 NIL 0

22
a) Spectrometric system is checked by counting tracer(Pu-242) for MDL 
level concentration.b) Background count rate fro reproducibility

0.042 A

23 NULL 27 N

30 0.2 N

31

Minimum detection limit was calculated by L. A. Currie's equation. The 
MDL is 0.07 Bq/kg.
Repeatability was not tested. Each sample was counted once by alpha 
spectrometer.
Reproducibility was tested. The identical sample was measured three 
times. The RSD of results is less than 1.5%.

0.07 <0.07 A

35 0.0092 A
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Lab Code Method validation comments Claimed MDL Reported MDL Score S-05

38

MDL is dependant on sample mass. For low klevel work where 100g of 
sample is taken the MDL is 0.005Bq/kg.
For these IAEA samples where the activity was very high 4 g of sample 
was used to achieve an MDL around 0.1Bq/kg
Repeatability at k=2 is 4.2%

0.1 <0.0453 A

39
For this PT MDL=0.15Bq/kg 
at Counting Time 25200s, sample Mass 10.4g, Counting Efficiency 37.2%, 
Recovery 96% (for low salinity waters)

0.15 0.041 A

42 0.1055 A

46
1-LLD=0.00481Bq/L
2-Triplicate samples analysed.
3-Above 95%.

0.005 0

52 0.1 A

54
Method validation for polonium in solid, water and urine samples
 is in progress.

<0.2 A

57
Minimum Detection Limit for Sample Code 1 to 4 - 0.2 Bq/Kg(3 sigma)
Repeatability - +/- 3%
Reprodicibility - +/- 4%

0.2 <0.15 A

58 0

65 MDA=0.01 Bq/kg, repeatability = 6% 0.01 0.008 A

67 MDC 0.1 Bq/kg for 5g sample and 23 hour counting time. 0.1 <0.073 A

70 0.0026 A

71

* Genie 2000 softwares validated by CANBERRA
* The metthod validation was performed by analysing IAEA-326 Soil and 
IAEA-315 Sediment. The obtained data were all in good agreement with the 
recommended values. The obtained precision (relative standard 
deviations) is < 10% and the accuracy (relative bias) is < 2%. The minimum 
detection limit for 5 kg of water sample is 0.016 mBq/kg and the 
corresponding value for 2.5 g of water 32 mBq/kg.

0.02 0.07 A



Lab Code Method validation comments Claimed MDL Reported MDL Score S-05

72

In 2004 and 2005 the Dutch norm NEN 5694 (Methods for radiochemical 
determination of Po-210 and Pb-210) was validated in various matrices; 
e.g. biological, silicium-containing and non-Si-containing samples. I could 
give the validation parameters for these matrices. But as they have 
nothing to do with Seibersdorf Deminineralized water there is no sense in 
giving those data. Furthermore, the minimum detection limit highly 
depends on the processed sample volume. Again there is no sense in 
giving a detection limit as such. A water sample is much simpler than a 
silicium-containing sample with a strongly oxidizing chemical treatment.

0.1 A

73

The method validation was performed on urine samples of 500 ml. 
Considering a counting time of 200000s the validation parameters were:
Minimum detection limit= 5 mBq/l
Repeatability limit = 5%
Reproducibility limit = 9%

0.005 0.19 N

74 0.13 A

83 0.0032 A

92 0.019 A

101 2.446 N

106

MDA=0.04 Bq/kg where efficiency=0.2; yield=0.6; sample mass=25g, 
counting time=86400s.
Accuracy: 15%
Precision: 10% (12 samples on day of analyses)
Reproducibility: 13% (more than 50 test samples analysed over a year as 
test control samples)

0.04 0.4 A

119 <0.0045 A
124 0.02 A
125 0.018 A
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FEED BACK from LABRATORIES

• Just Po-210 addition to a demineralised water sample is NOT even  
difficult enough.

• Asking relative (%) errors for background is not relevant. 

• Typing mistakes in the electronic forms
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• The PT was successfully conducted,

• Most of the participants were able to report the results within the 
deadline,

• Although the matrix was not difficult and the activity concentration was 
high, 18 % of the reported results did not fulfil the PT criteria,

• False positive were reported might be mainly from cross contamination 
or unstable analytical procedure.

• Some of the laboratories should verify the performance characteristics 
in their laboratory conditions (method validation-verification).

• Proposal to establish an ALMERA harmonised-standard analytical 
procedure for the determination  of Po-210 in water in emergency 
situations.
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