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Supplementary Information					Annex 2. FT-Raman Spectrometry


EQUIPMENT DESCRIPTION
Prior to graphitization, the sub-micron fraction of calcium carbonate / calcite was investigated by FT-Raman spectrometry using the Bruker Vertex 70 FTIR spectrometer equipped with a RAM II Raman module (N2 cooled detector). FT-Raman spectra were performed using Nd: YAG laser excitation source of 1064 nm.

SIGNALS FOR OTHER COMPONENTS OF SUB-MICRON FRACTION
[bookmark: _Hlk188014541]	Characteristic signals for variable traces of anhydride at 1015 cm-1, quartz at 464 cm-1, kaolinite (at 143 cm-1 with prominent shoulder about 125 cm-1 and identifiable hydroxyl bands at over 3600 cm-1) were found from sample to sample in the final fractions, but they did not affect radiocarbon ages, having no carbon-14 content (Handbook of Raman Spectra 2002; Frost, Tran and Lee 1997).
The absence of sulfur as HS−, HSO4−, SO42−, S2O32−, S3− compounds was also checked (Schmidt and Seward 2017). All these impurities can give a false positive value on the calcite mass to be graphitized, since less CO2 will be obtained. This was not the case in any of the samples, finally resulting in more than 1 mg C / 4.50 - 5.20 mg Fe (350 mesh).
The kinetics of the reactions of reducing carbon dioxide to natural carbon intimately deposited on the iron catalyst (Wacker, Němec and Bourquin 2010; Němec, Wacker and Gäggeler 2010) was good evidence that anhydride, quartz and kaolinite were only simple impurities of calcite. Also, the presence of iron, as oxide or carbonate species in the FT-Raman spectra was not identified. Had these iron species been observed with the naked eye, they would have seriously affected the assessment of the initial amount of calcite that had to be taken into account, leading to an amount below 1 mg of carbon, with consequences on the failure of reduction reactions and later, on the measurement statistics quality at AMS.
Compared to the singular sharp peak of calcite, from 1087 cm-1, and of the neighboring one of aragonite from 1084 cm-1 which appears in some cases, the characteristic peaks of the other usual impurities in the recovered calcite fractions either occur at different spectral frequencies, or are completely absent.
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