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Recommended values for C-14 activity

Radionuclide Recommended value Uncertainty® Half-life [1]
[PMC] [PMC]
“C 23.05 0.22 5700 (30) y

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

The C activity value is expressed in pMC (“percent Modern Carbon”) as reported
in the literature [2]

Reference date for all specified radionuclide decay corrections: 01 January 1991
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Origin and preparation of the material

IAEA-C5 Two Creeks Wood was obtained by R.M. Kalin, S.W. Leawitt, A. Long and the IAEA
from sub fossil wood (Picea sp.) originating from buried bed forest in eastern Wisconsin, USA,
near the western shore of Lake Michigan. Before preparing this sample, many '“C laboratories
had dated Two Creeks wood for about 40 years. It is believed that all individual trees preserved
at that location grew within a time range of less than 500 years, with individual ages of logs at
that site between 110 and 250 years based on ring counts. For this sample, 100 kg (wet) of
wood specimens were taken from a single locality, selected for best preservation. In order to
minimize microbiological activity after sampling, it was immediately air-dried for 30 days in a
low humidity environment. Large pieces (20-50 cm) were sent to IAEA for pulverization and
homogenization. At the IAEA, the pieces were milled on a laboratory ice mill to chips (ca 5 cm
long) and thoroughly mixed. Final milling and homogenization took place in a high-pressure
steam mill. [3]

Homogeneity of the material

The homogeneity of the material for *C determination was tested during its preparation for
the respective interlaboratory comparison exercises in amounts of several grams as
necessary for “C counting procedures. The material successfully passed the homogeneity
test [3].

Stability

Long-term stability monitoring performed in 2025 showed no significant changes to the
assigned values of this material.

Assignment of values

The recommended value for "C activity of the IAEA-C5 reference material is presented in this
reference sheet. The value is calculated as a weighted mean value from results obtained in
different laboratories using gas proportional counting, liquid scintillation counting or
accelerator mass spectrometry. Data evaluation and statistical approach used are described
by Rozanski [2] and Rozanski et al. [3].

The Reference Materials (RM) Certification Committee accepted assigned values as
recommended value as presented in this reference sheet.

For carbon stable isotope delta values, please refer to Rozanski et al., 1992 [3].

Statement on uncertainty of assigned values

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 [4]
and ISO 33405 [5].

Calculated combined standard uncertainty includes the estimated standard error of the
weighted mean calculated from the set of accepted results and standard deviation of individual
results as provided in the corresponding interlaboratory comparison [2, 3]. The standard
deviation of the accepted individual results was considered when calculating the combined
standard uncertaintyl.

Intended use

This 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. It is
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recommended to use this reference material to assess the performance of measurement
techniques and sample preparation procedures. Instructions for use

The Reference material IAEA-C5 is intended to provide samples of known '*C activity. The
values are stated in percent Modern Carbon [pMC]. This denotes the non-normalized “C
content at the time of sampling in reference to 0.95 times the respective activity of the standard
Ox-1 oxalic acid. No attempt was undertaken to convert the originally reported pMC values to
any other quantities, e.g. to *C activities like decay corrected '*a° values [6].

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.

Handling and storage

It is recommended that material IAEA-C5 is stored in the original containers under dry
conditions.

Issue and expiry date

The issue date of this Reference Material is 1 January 1991. The revision number and issue
date of this reference sheet are provided in the footer of this document. Based on experience
with this material since its release and stability monitoring, the extended expiry date is
November 2035, provided the materials are handled and stored in accordance with the
instructions given in this reference sheet. The IAEA is monitoring the long-term stability of the
material and customers will be informed in case of any observed change.

Legal disclaimer

The IAEA shall under no circumstances be liable for any loss, damage, liability or expense
incurred or suffered that is claimed to have resulted from the use of information contained in
this Reference Material Reference Sheet.

Citation of this reference sheet

It is suggested to cite this reference sheet according to the following example, as appropriate
to the citation format used: INTERNATIONAL ATOMIC ENERGY AGENCY, Reference Sheet,
Reference Material IAEA-C5, IAEA, Vienna. (The latest version published applies, see “Note”
below).

Note

Assigned values as stated in this reference sheet may be updated if more information
becomes available. Users of this material should ensure that the reference sheet in their
possession is current. The current version is available on the IAEA’s Reference Products
website: https://analytical-reference-materials.iaea.org/radionuclides

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
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https://analytical-reference-materials.iaea.org/radionuclides

Tel.: 00431260028237
E-mail: Analytical-Reference-Materials.Contact-Point@iaea.org
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Link to previous reference sheet

Reference Sheet for IAEA-C5 is prepared based on Reference Sheet RS_|IAEA-C1 to IAEA-C9. Rev01
(issued on 2014-03-24). The dataset used for assignment of property value and associated
uncertainties was thoroughly revised and Information values for the §'3C isotopic composition excluded
from the current Reference Sheet. The uncertainty of the assigned value is expanded to include the
contribution due to the standard deviation of the accepted individual results (uncertainty of 0.02 pMC is
replaced with 0.22 pMC). Reference list is amended.

Ivana Vukanac Federica Camin
Project Officer, Chair,
TERC RM Certification Committee

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