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Certified values for activity concentration

(based on dry mass)

Radionuclide Certified value Uncertainty® Half-life [1]
[Bq kg [Bq kg”]
40K 14180 160 1.2504 (30) x 10° years

(a) The uncertainty is expressed as a combined standard uncertainty
(coverage factor k = 1).

Reference date for all specified radionuclide decay corrections: 01 June 2016
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Origin and preparation of the material

A batch of 500 kg of potassium sulphate was supplied by Merck Company as potassium
sulphate powder Extra Pure DAC (Merck Catalogue No. 5151). The results of analysis
provided by the supplier were as follows [2]:

The Chemical Composition Of IAEA-RGK-1

1. Potassium sulphate (acidimetric) 99.8%

2. Chloride <5 ug/g
3. Total nitrogen <8 ug/g
4. Heavy metals (as Pb) <10 ug/g
5. Compounds to be reduced by potassium < 40 ugl/g
permanganate (as SOs)

6. Arsenic <2 ug/g
7. Lead <10 ug/g
8. Calcium < 20 ugl/g
9. Iron <10 ug/g
10. Copper <10 ugl/g
11. Magnesium < 20 ugl/g
12. Sodium < 50 ug/g
13. Zinc < 25 ugl/g
14. Loss on ignition (600° C) <0.1%
15. Water <0.1%

The results of sieve analysis were as follows:
The Grain Size Distribution Of IAEA-RGK-1

Grain size (mm) wt. %
0.20-0.16 8
0.16 - 0.10 31
less than 0.10 61

Aliquots of 500 g of the material were transferred to plastic bottles, labelled IAEA-RGK-1.

Homogeneity of the material

The homogeneity of potassium in the material was checked by atomic absorption spectrometry
in twenty samples taken at random from the batch. It was found that the material may be
considered homogeneous for potassium, for a sample weight equal to or larger than 0.1 g.

Establishing the Certified Value

The certified mass fraction of potassium sulphate (K>.SO,) provided by the supplier was
99.8 %, which was used to calculate a mass fraction of potassium of 44.8%. The
concentration of potassium was determined directly by atomic absorption spectrometry by
analysing twenty samples of the material. The resulting average of potassium was (45.0 =
0.3) %, with uncertainty expressed as a 95% confidence interval. This measured value agrees
with the value calculated from the certified mass fraction provided by the supplier. Therefore,
the confirmed mass fraction value of 44.8 % was used for the calculation of the certified value.
The associated uncertainty of the mass fraction was conservatively assigned as 0.3 % based
on the uncertainty of the measurements [2].
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The activity concentration of “°K was calculated from the mass fraction value of K as follows:

2 _myg Ny~ Xg_40 " Ak-40
K

with mg = wg - 1kg

In (2)

and Ag_4o = T
Where Ak_40 IS the activity value in Bqg (in 1 kg of material)
mg is the mass of K in 1 kg of material
Na is Avogadro’s number (6.022-10%° mol?)
Xk-a0 IS the natural isotope abundance of 4°K [0.0117 (1) %] [3]
Ak—40 IS the decay constant of “°K (s?)
My is the molar mass of K [39.0983 (1) g mol*?] [3]
wg is the mass fraction of K [448 (3) g kg!]

T2 is the half-life of °K in seconds [1]

The reference value was confirmed by gamma-ray spectrometry at the IAEA. Three bottles
were randomly selected and analysed at the end of June 2016. The reported results were in
good agreement with the reference value.

Stability

The long-term stability is assured during the validity period of this certificate (as indicated
below), based on gamma-ray spectrometry analysis results assuming the material is stored
as described in the handling and storage section.

Long-term stability monitoring showed no significant changes to the assigned value and
associated uncertainty of this material during 8 years of storage.

Assignment of values — Certification procedure

The assigned activity concentration value with associated uncertainties was calculated from a
mass fraction confirmed by metrologically traceable element analysis and published physical
constants (isotope abundance, molar mass, half-life). The activity concentration value was
confirmed by gamma-ray spectrometry, which is a physically independent method from the
element analysis, following recommendations of ISO Guide 35 [4]. The confirmation method
has been checked by certified reference materials and high precision control sources which
are traceable to the certificates of the original radioactive reference solutions.

Further details on the material can be found in the certification report [2].

The Reference Materials (RM) Certification Committee accepted the assigned value as
certified as presented in this certificate.
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Statement on metrological traceability, and uncertainty of assigned values

The property value assigned to the IAEA-RGK-1 Certified Reference Material was calculated
as activity concentration, expressed in the derived Sl unit Bq kg.

Measurement results used were metrologically traceable to the International System of units
through calibrations. Further details are described in the Assignment of values section
above.

For the uncertainty estimation of the activity concentration value, the standard combined
uncertainty of the chemical analysis, the uncertainty of the isotope abundance and the
uncertainty of the half-life were considered. The measurement uncertainty associated with the
assigned value is expressed as a combined standard uncertainty (coverage factor k = 1)
estimated in accordance with JCGM 100:2008 [5].

Intended use

This certified reference material is intended to be used for quality assurance and quality
control purposes and is suitable for method development and validation of analytical
procedures. IAEA-RGK-1 is not to be used for calibration.

Instructions for use

The IAEA- RGK-1 certified reference material is supplied in 500 g units. The material
homogeneity is guaranteed if a minimum test portion of 100 g is used for gamma-ray
spectrometry.

All necessary precautions should be taken when opening the bottle to prevent any spread of
the fine powder in the laboratory.

The IAEA does not guarantee the stability of the material for repeated sampling from the
same RM unit, nor the stability of the material after opening and transfer to new containers.

Dry mass determination

The average dry mass content of the material was determined by drying several test portions
of 1 g in an oven at 105 °C for 18 hours and was found to be 99.5 %. Since the dry mass
content can vary with ambient humidity and temperature, it is recommended to determine it
prior to analysis and to report all results on a dry mass basis.

Handling and storage

The original unopened bottle should be stored securely at ambient temperature in a dark and
dry place. It is recommended to avoid direct exposure to sunlight or to a source of heat. The
material should be handled by experienced persons and is for laboratory purposes only. Any
remaining material in the opened bottle should be stored in the same conditions, however
the stability of the material cannot be guaranteed after initial use.

Issue and expiry date

The issue date of this Certified Reference Material is November 2016. The revision number
and issue date of this certificate are provided in the footer of this document. Based on
experience with previous stability of this material, the validity of this certificate expires in
March 2029. The IAEA is monitoring the long-term stability of the material and customers
will be informed in case of any observed change.
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Legal disclaimer

The IAEA makes no warranties, expressed or implied, with respect to the data contained in
this certificate and shall not be liable for any damage that may result from the use of such
data.

Citation of this certificate

It is suggested to cite this certificate according to the following example, as appropriate to
the citation format used: INTERNATIONAL ATOMIC ENERGY AGENCY, Certified
Reference Material Certificate IAEA-RGK-1, IAEA, Vienna. (The latest version published
applies, see “Note” below).

Note

Certified values as stated in this certificate may be updated if more information becomes
available. Users of this material should ensure that the certificate in their possession is
current. The current version is available on the IAEA’s Reference Products website:
https://nucleus.iaea.org/sites/ReferenceMaterials/Pages/Index-for-Radionuclides.aspx

Further information

For further information regarding this material, please contact the producer:

Terrestrial Environmental Radiochemistry Laboratory

Division of Physical and Chemical Sciences

Department of Nuclear Sciences and Applications

International Atomic Energy Agency

P.O. Box 100

1400 Vienna, Austria

Tel.: 00431260028237

E-mail: Analytical-Reference-Materials.Contact-Point@iaea.org
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Revision information

Rev. 01 (2024-02-28) Extension of validity. New certificate template used and information revised.
Updated certified value based on corrected calculation.

Sian Patterson Federica Camin
Project Officer, Chair,
Terrestrial Environmental Radiochemistry RM Certification Committee
Laboratory

The project officer is responsible for the content of this certificate.
The Chair of the RM Certification Committee approves this certificate and authorizes its
release on behalf of the Committee.
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