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Supplementary Information						Annex 1. Radiocarbon Dating


CRYOBREAKING
The method used at the RoAMS laboratory for cryobreaking consists in wrapping a selected portion of mechanically cleaned sample in aluminum foil, placing it in liquid nitrogen for 15 minutes and then into an oven at 80oC for 30 minutes. The operation is repeated five times, after which the aliquot wrapped in aluminum foil is kept into the freezer until the next step of pre-treatment, preferably for several weeks.

FORMING AN INHOMOGENOUS SOLUTION CONTAINING CALCIUM CARBONATE / CALCITE
The aliquot wrapped in aluminum is then broken using a hammer until a material that can be sieved is obtained. The recommendation is that the material be gently crumbled until it no longer gives an even finer part between successive attempts. Wet sieving on 0.5 mm mesh has only the role of removing the aggregate from the binder, which passes into the MilliQ8 ultra pure cold water, also used in further separations.
In preparation for the next step, the 300 mL inhomogeneous solution is kept one day in the freezer and then pre-treated to recover the original calcium carbonate as genuine calcite fraction, from the moment of its hardening in masonry.

SEDIMENTOLOGICAL SEPARATION
First, the inhomogenous liquid mixture resulting from retaining the coarse fractions (sand, gravel, etc.) is ultrasonicated in an ultrasonic bath for 5x15 minutes. To increase the recovery yield of calcium carbonate fractions (which is usually low for this method), it is important to work at temperatures below 10 - 12oC. Calcium carbonate, unlike other salts, has an inverse solubility in water depending on temperature. The entire mass of the ultrasonicated solution is then centrifuged in a 6x50 mL tube for 10 minutes at 3,000 rpm, 10 - 12oC, and the supernatant is extracted each time, collected and kept into a glass container in the refrigerator until the entire liquid fraction is collected. At the end, for ripening, the container is kept overnight in refrigerator for passing into solution the finest fraction of calcium carbonate.
The next day, it is shaken well and the mixed liquid undergoes another centrifugation, also at 10 - 12oC, for 3 minutes at 1,000 rpm. The first 15 mL / 50 mL are sequentially collected, until the entire mixed fraction from the glass container is consumed. These sub-fractions of 6x15 mL are finally deposited with a pipette on a watch glass. The watch glass is kept into the vacuum oven for 12 - 14 hours at 60oC and then the recovered solid deposit is kept into a vacuum desiccator until the graphitization step.

GRAPHITIZATION STEP
In brief, the first step of graphitization involves obtaining carbon dioxide from the carbonaceous material / solid deposit prepared as above. An amount of 25 - 60 mg of each sample is weighed into a Labconco™ vial. The vials are ventilated with helium to remove the air, using a double-walled needle at a flow rate of 70 mL / min, for 5 minutes. Then, 4 - 5 mL of 85% orthophosphoric acid is added to each vial and allowed to react at 80°C for one hour to release carbon dioxide, CO2. This process involves a chemical digestion step.
Subsequently, CO2 is ventilated with helium and passed through phosphorus pentoxide, where water vapors will be trapped on Sicapent, being removed from the gas mixture. Then CO2 is evacuated to the AGE 3 unit, and graphitization takes place.


