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ABSTRACT
To establish isotope scale for CO2, we need to study many analytical steps, such as 
working standard, calculation scheme, N2O correction and extraction process.  In this 
revision of the scale, we will not change isotope anchor value (such as NARCIS-I) but 
will change N2O correction factors.    Through some inter-comparison works for CO2
isotope analysis for several years, we found key points which we can include in revised 
isotope scale (NIES2009iso). 

NBS19 and NARCIS scale in NIES; 
Because NARCIS-II has a similar isotope ratio to NBS-19-CO2, we can check an 
anchor point for isotope analysis, comparing with other laboratories.  However, due 
to cross contamination effect in mass spectrometer, determination of isotope values 
for working standards (such as NARCIS-I) may include small uncertainty.   In NIES, 
air sample is analyzed against working standards, which have similar isotope values 
to air CO2 such as NARCIS-I.  Therefore, NIES isotope scale for air analysis is 
almost based on the same scale as NARCIS-I rather than NARCIS-II. 

N2O correction;
Although NIES has two kinds of N2O correction factors, which were experimentally 
determined (previous) and estimated from ionization efficiency (new),  these factors 
were found to be too low and too high respectively.   Using mass 30 method and 
dilution experiment with N2O containing zero air, we determined revised N2O 
correction factors (NIES2009iso).  These change of factors had a large effect (above 
0.02 per mil ) to the final values of isotope ratios.  

Sample extraction effect and sample preserving property; 
We found that the extraction by NIES glass vacuum line have little effect on isotope 
values.  On the other hand oxygen isotope ratio in the sample was found to be 
modified by contact with water in a glass bottle during preservation.  We tried 
several chemical treatments and heating of the glass bottles, but they did not affect 
strongly to it.   Although this modification effect in δ18O is about -0.3 per 
mil/month, it is difficult to include the effect into the scale, because it must differ 
according to the bottle properties.
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Sam ple
delta 13C delta 18O delta 13C delta 18O delta 13C delta 18O delta 13C delta 18O

NIES 1.927 -2.589 -8.556 -0.729 10.483 1.860 -8.568 -0.714
Tohoku U 1.945 -2.573 -8.550 -0.681 10.495 1.892 -8.580 -0.683
M PI-BG 1.923 -2.635 -8.578 -0.746 10.500 1.889 -8.586 -0.686
M PI-C hem 1.914 -2.554 -8.557 -0.630 10.472 1.923 -8.557 -0.651
Univ. Bern 1.917 -2.588 -8.532 -0.753 10.450 1.835 -8.535 -0.739
U. H eidelberg 1.918 -2.480 -8.535 -0.608 10.453 1.872 -8.539 -0.702
EC /ASTD 1.919 -2.488 -8.538 -0.606 10.457 1.883 -8.543 -0.692
C SIRO 1.852 -2.687 -8.621 -0.810 10.473 1.877 -8.559 -0.697
AVG 1.915 -2.574 -8.558 -0.695 10.473 1.879 -8.558 -0.695
Stndard dev 0.027 0.069 0.029 0.076 0.019 0.025 0.019 0.025

(I)-[(II)-AVG (II)]NARC IS-II NARC IS-I abs((I) - (II))
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Inter-comparison; 
Some results such as Sausage, JRAS and Melon will be re-assessed from the viewpoint of the 
scale re-evaluation of NIES.

Experimentally determined
(previous factors)

*Previous factor case gave 0.04 per mil and 0.1 per mil lower values  in d13C and d18O.
*A new factors gave 0.02 per mil and 0 per mil higher values in d13C and d18O. 
*Mass 30 method gave reasonable value in d13C but 0.02 per mil lower value in d18O.
*NIES2009iso takes factor  from average factor from mass 30.   Because the factor  for d18 
by mass 30 gave 0.03 per mil lower value, we take  we took theoretical value.
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Sausage inter-comparison showed isotope value dependency in d18O. difference.
Two institutions showed different characteristics.

NARCIS-I and WSTD-8.7 were diluted  with zero air and N2O containing air.

If we compare NIES2009iso scale to the previous inter-comparison,  d13C differences 
between NIES and MPI, and NIES-En Canada in Sausage were became  consistent  with  the 
differences in pure CO2 (NARCIS-I).    In the case of CSIRO,  Sausage and Melon showed 
similar difference.   Relation between MPI-NIES using JRAS (NBS19 like) was different  from 
the result of Sausage.  

Results of delta 18O still showed a relatively large difference (e.g. 0.2 per mil) between NIES 
and other labs.  This difference may be partly related to the problem of preserving property in the 
glass bottle.   Melon used stainless steel container with a  metal valve  (keeping dry condition) and 
showed relative smaller difference than the case of Sausage .   This may suggest the effect of the 
glass bottle used .   We recently changed O-ring from Viton to double O-ring of Tefron and Viton  
to minimize modification effect in the glass bottles.


