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OVERALL CONTENT OF THE SUPPORTING INFORMATION:

(i) A separate Excel file (Supporting information Hélie et alxlsx) containing 4 sheets: Data, Table 1, Code for Figure 1 and
Table 1, and Data for Figure 2.
(ii) This PDF file containing the following 3 components:

1-  Materials and methods used to produce the data for this study.

2- A description of the combustion efficiency assessment.

3-  VPDB normalization procedure using VPDB2020 and statistical analysis methods used to propagate uncertainties and calculate
the uncertainty associated with the linear regression of Figure 1 (the shaded blue area).

MATERIALS AND METHODS

The reference materials were weighed in tin cups (8>XS mm, Elemental Microanalysis, No. D1008) in varying amounts aimed to contain
equal amounts of carbon for all samples and reference materials. Carbon dioxide was thermally evolved and the samples were analyzed with
an Isoprime 100 isotope ratio mass spectrometer (Micromass, now Elementar; Cheadle, UK) coupled to a Vario MicroCube elemental
analyzer (Elementar; Langenselbold, Germany) in a continuous-flow mode. The samples were analyzed in dilution mode. Isotope delta
measurements were corrected for oxygen-17 contribution to the m/z 45 and 46 signals' and blank corrections were performed according to
Werner and Brand®.

We employ an on-line thermal combustion method to release CO» from all samples using the general method as described by Qi et al®. We
use tungsten oxide (Elemental Microanalysis, No. 11.02.0008) in the reaction column and silver wool on top of copper (Elemental
Microanalysis, No. B1083) in the reduction column. Moisture is then removed with magnesium perchlorate mixed with quartz chips. The
reaction column is maintained at 1040 °C, the reduction column at 850 °C and the O: injection is set for 120 s. The COz is desorbed from
the trap at 210 °C (stand-by at 40 °C). Helium (5.0 purity), oxygen (4.8) and research-grade CO: (4.8) gases are all from Linde.

COMBUSTION EFFICIENCY
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The amount of the released CO2 was compared across all samples, which include easily combustible organic materials, demonstrating
comparable yield of CO: from all materials based on their carbon content. Such comparison is made by comparing the analytical signals (m/z
44) based on the weighed sample mass and the stoichiometric carbon content for each material.

STATISTICAL ANALYSIS

Daily calibration curves were constructed by the analysis of IAEA-603, IAEA-610, IAEA-611, and JAEA-612 reference carbonates with
isotope delta values from —36.72 %o to +2.46 %o relative to the VPDB**. Linear regression was fitted to the data using errors-in-variables
statistical model which takes into account the uncertainties assigned to the calibrators as well as the measurement uncertainties®. Half of the
residuals from all calibration curves were within £0.02 %o. All other reference materials were then treated as samples and their isotope delta
values were determined against the set of four JAEA standards. The obtained values were then compared against those already assigned to
them (VPDB2006). The difference between these two VPDB scale realizations was then regressed against the isotope delta values assigned
to all reference materials. Bayesian approach was used to evaluate the systematic bias between VPDB2006 and VPDB2020 and its
uncertainty. Calculations were performed in R and Bayesian estimation of model parameters was done using Markov chain Monte Carlo
method implemented in STAN?, providing the following link between the two measurement scales: Svepsa020(*C) =a+ (1 +b)*Svepsaces(**C)
with coefficients a = —0.003 and b = —0.0043 when results are expressed in permilles, their standard uncertainties u(a) = 0.020 and u(b) =
0.0009, and correlation r(a,b) = 0.80. All measurements were performed in seven sequences over a period of one year.
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