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Traceability in Stable Isotope Measurements in our lab

Annual Calibration:

RLink-sta/Rvepeco2 = [Riinksta/Rw-ref] “[1/(Rnss19co2/Rw-ref)] *(Rnss19co2/Rvepeco2)
= [ALs-nBs19co2” 102+ 1]*(Rnes19co2/Rvepeco2)

Daily Measurement:

Rsam/Rvebecoz = [Rsam/Rw-ref] "[1/(RLsta/ Rw-ref)] *(RLink-sta/Rvepecoz)

= [Asam-Lsta* 103+ 1]*[ALsta-nBs19c02" 103+1]*(Rngs 19co2/Rvppecoz2)

where (Rsam/Rw.ref) from daily measurements,
(Ruinkstd/Rvppecoz2) from annual calibrations,

Riinkstd IS the link between calibrations and daily measurements,
Both Cal1 and Cal2 are R, s, in our lab)

(RNBS19/RVPDBCO2) from IAEA assigned value

Big Delta (R*> "¢ or R™2°7 %) Apg = [(Ra- Re)/ Rg]*103=(Sa.ref - Op-rer)/(Op-ref 10°+1)

which is independent on references



Schematic of Multi-Carbonates Direct Link (MCDL) in Isotope Measurements
at the Stable Isotope Research Lab, ASTD/STB/EC, Toronto, Canada
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Note:
-Cal1 & Cal2 are the lab calcium carbonate standards in the isotope lab, ASTD/ STB/EC;

- Big Delta values (i.e.A%*5 & 46) are independent on working reference (Wr) gases and should be precisely determined by IRMS;

- 313C and 880 will be dependent on A4 & 46
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Isotopic Compositions in NBS18* directly calibrated by NBS19
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Note:

-both NBS19 and NBS18 were reacted with 100 % H3PO4 (density: 1.91-1.92) at 25°C;
-each data point represents the average value of > three (i.e. 3-8) individual reactions) with one ¢ Std.
-The numbers shown on each plot represents the average of multi year calibrations with one o Std at 25°C.




Isotopic Compositions in Cal1* directly calibrated by NBS19
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Note:

- NBS19 was reacted with 100 % H3PO4 at 25°C always;

- *Cal1 were reacted with 100 % H3PO4 at two different temperatures, i.e. 21.5°C and 25°C

- each data point represents the average value of > three (i.e. 3-8) individual reactions with one o Std.

- The numbers shown on each plot represents the average of multi year calibrations with one o Std at either 21.5°C or 25°C.
and the average values for carbon isotope include all the data from both 21.5°C and 25°C.
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Isotopic Compositions of Cal2* directly calibrated by NBS19
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Note:

- NBS19 was reacted with 100 % H3PO4 at 25°C always;
- *Cal2 were reacted with 100 % H3PO4 at two different temperatures, i.e. 21.5°C and 25°C

- each data point represents the average value of > three (i.e. 3-8) individual reactions with one ¢ Std.
- The numbers shown on each plot represents the average of multi year calibrations with one o Std at either 21.5°C or 25°C.
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