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REFERENCE SHEET 

 REFERENCE MATERIAL  

USGS24 /NIST name: RM 8541 

Graphite 

for δ13C VPDB  
 

Value for δ13C VPDB   of USGS24 expressed in per mille (‰) on the VPDB scale and its 

associated combined standard uncertainty (k=1). 

Stable isotope ratio 
Certified value(a)  

 

Combined standard uncertainty 
 with k=1(b) 

δ13C VPDB  
-16.05 0.04 

 

(a)  
Values are calculated from the data sets, each being obtained by a different laboratory and/or a different 
method of determination following ISO guide 35 ‘Reference materials – General and statistical principles for 
certification’ [1]. 

(b)  
The uncertainty is expressed as a combined uncertainty using a coverage factor k = 1 estimated in accordance 
with the JCGM 100:2008 ‘Evaluation of measurement data – Guide to the expression of uncertainty in 
measurement’ [2] and ISO Guide 35 [1].  
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Description of the material  
 
Origin and preparation of the material 
USGS24 was prepared by T. B. Coplen, U.S. Geological Survey, from Baker® technical grade graphite 
(96 percent smaller than 44 µm) [3]. 
 
Homogeneity of the material 
Prior to splitting with a sample splitter, six spatially separated ~ 1 mg samples were analyzed to verify 
the isotopic homogeneity of the material. The range of variation of values was 0.11‰. 
 
Intended use of the material:  
USGS24 is a secondary reference material. Its intended use is as calibrant when δ13C is determined in 
organic materials using IRMS (Isotope Ratio Mass Spectrometry) coupled with an EA (Elementar 
Analyser), for obtaining traceability of the data to the VPDB δ13C scale. 
 
Instructions for use:  
USGS24 is issued in units of 0.5 g. 
It is recommended that it is stored in the tightly closed original container in which it was supplied to 
the user.  
Upon opening and taking a portion for the analysis, the container must be rapidly and tightly closed. 
Sample size 
The material has been characterised using 1 mg sample size.  
 
Characterisation study:  
The first characterisation for δ13C value was performed in an interlaboratory study [3] providing the 
value of –15.994‰ with std dev of 0.105‰. The current calibration was performed in 2004 by a small 
group of experienced laboratories together with the re-calibration of most of the other organic carbon 
stable isotope reference materials available at IAEA and published in 2006 [4]. 
 
Assignment of values and associated uncertainties, certification procedure  
The reference value has been determined using the Bayesian method and the uncertainty combines 
A and B uncertainties.  
The details concerning the reported results as well as the criteria for certification may be found in 
reference [4]. This document is available free of charge upon request. 
 
Statement on metrological traceability of assigned values and uncertainties:  
The assigned value and associated uncertainty are traceable to the VPDB δ13C scale, normalised by 
assigning consensus vales of –46.6‰ to L-SVEC and +1.95‰ to NBS 19 (VPDB-scale as recommended 
in 2006 introduced scale normalisation [4]).  
 
Absolute isotopic abundances:  
No absolute ratio isotope abundance determination was performed on this material.  
 
Expiry date:  
The issue date of USGS24 was 09/01/1995 with current characterisation published in 2006. Based on 
experience with similar materials and on the stability of the assigned value observed since 2006, the 
expiration date is extended until March 2031, provided the original packages are handled and stored 
in accordance with the instructions given in this reference sheet (see “Instruction for use”). 
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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Limit of distribution:  
Only three units per laboratory in a three-year period may be ordered. This strategy should ensure 
that material is available for international use for as long as possible.  
 
Legal disclaimer:  
The IAEA makes no warranties, expressed or implied, with respect to the data contained in this 
reference sheet and shall not be liable for any damage that may result from the use of such data. 
 
Compliance with ISO Guide 31:2015:  
The content of this IAEA Reference Sheet is in compliance with the ISO Guide 31:2015: Reference 
materials – Contents of certificates, labels and accompanying documentation [5]. 
 
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 for USGS24 [Rev.1] 
/ 2021-03-26. (The latest version published applies, see “Note” below). 
 
Notes:  
Certified values and associated uncertainties as stated in this reference sheet may be updated if more 
information and/or improvements of analytical techniques become available. Users of this material 
should ensure that the reference sheet in their possession is the current. The current version may be 
found in the IAEA’s Reference Materials online catalogue: 
https://nucleus.iaea.org/sites/ReferenceMaterials/Pages/Stable-Isotopes.aspx 

 
Further information:   
For further information regarding this material, please contact: 
 
Terrestrial Environment Laboratory   
International Atomic Energy Agency  
Vienna International Centre  
PO Box 100  
1400 Vienna  
Austria  
Tel.: +43 1-2600-28237  
E-mail: NAEL-Reference-Materials.Contact-Point@iaea.org 
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