Supplementary information
Figure S.1. Repetitive voltammetry on gold samples a,b) Z01 and c,d) MA02 in conditions such as in Figure 1. a,c) Region of the AM signal recorded in the 1st to 6th scans and b,d) variation of the peak current for the signals AAu1 (circles), AAu2 (triangles), and AM (solid circles) with the scan number N. Dotted line in c) depicts the baselines used for peak current measurement of the 6sh scan.
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Figure S.2. LSV of sample MA01 attached to graphite electrode in contact with 0.25 M HAc/NaAc aqueous buffer at pH 4.75. Potential scan rate 50 mV s(1.
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Figure S.3. Amplitude error channel graphs (a,b) and topographic AFM images of a gold-coated AT-cut quartz crystal immersed into 0.10 M HCl electrolyte solution before (a,c) and (b,d) after application of a potential of +1.25 V for 2 min.
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Figure S.4. Secondary electron images of the obverse of a religious medal dated fabricated in 1902 in the area in which was performed the trench for FIB-FESEM (a) and general view of the trench of (50 ( 50 (m) for depth profile EDX analysis. FIB-FESEM images of a second trench (10 ( 10 (m) showing the Pt protecting layer and the subsurface region with cracks and crevices.
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Figure S.5. Plots of: a) atomic Ag/Au and Cu/Au ratios determined in FIB-FESEM experiments in a 10 ( 10 (m trench excavated in a gold medal fabricated in 1902 (sample MZ02), and b) variation of iAg(N) on IAu(N) measured in LSVs of the same sample under the conditions of Figure 1. Here, the point-to-point graph is superimposed to the smooth, logistic curve where the criterion to define iAg(*) and IAu(*) values are depicted.
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Figure S.6. Scheme of the successive sampling (a) and electrochemical measuring (b-d)  carried out in this study. a) Adhesion to the graphite surface of gold flakes abrasively detached from the gold surface (see Figures 5c,d); b) transfer of the graphite electrode with the adhering gold flakes to the HCl electrolyte solution; c) performing the voltammetric scans resulting in the oxidative dissolution of gold forming Au(III)-chloride complexes and the concomitant delamination (d) of gold flakes.
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Figure S.7. Relationship between the peak current and the charge passed in voltammetric signals AM and AAu1 plus AAu2 measured in 6 successive potential scans using the baselines depicted in Figures 1 and 2 in LSVs on Z01 sample in conditions such as in Figures 1 and 2.
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Figure S.8. Variation of iM(N) on the scan number, N, for samples Z01 (ring fabricated in 1988), MA03 (piloncito dated back 900-1200 CE), and MC01 (Iberian ingot dated back to 575 BCE). Continuous lines correspond to the fit of experimental data to polynomial functions taken N as a continuous variable.
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Figure S.9. a) Variation of iAg(N) with IAu(N) for three replicate measurements on a Philippine ’piloncito’ (MA01) using voltammetric data in conditions such as in Figure 2. The continuous lines correspond to logistic curves and the straight lines are representative of the limiting and almost linear regions of the curves. b) Generalized iAg(N)/iAg(*) vs. IAu(N)/IAu(*) representation of the above data.
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Figure S.10. Variation of Ep(AAu1(1)) with the age of the object recorded in gold samples in this and previous [11,12] voltammetric studies. From LSVs in conditions such as in Figure 1. a) Grouping electrochemical types IV, V, and VI; b) grouping electrochemical types I, II, and III. The continuous lines correspond to the polynomial fit of experimental data.
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Figure S.11. Plots of IAu(N) vs. N for gold samples MA01 (circles), RM05 (solid circles), and RM02 (triangles) from voltammetric data in conditions such as in Figure 1. The continuous lines correspond to the fit of experimental data to potential functions.
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Figure S.12. Age calibration graph based on the values of the exponent of the potential function for ‘ordinary’ samples (circles) and treated samples (grey circles).
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Figure S.13. Successive LSVs of ‘young’ gold samples a) Z01 and b) RM05, (ring and earring fabricated ca. 1988 and 1950, respectively) accompanied by those of ‘very young’ samples c) RM08 and d) RM09 (both earrings fabricated in 1990 respectively molten and heated at 800 ºC) attached to graphite electrode in contact with air-saturated 0.10 M HCl. Potential scan rate 50 mV s(1.
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Figure S.14. a,b) Successive LSVs of ‘very young’ gold sample RM08 (earring fabricated in 1990 molten in 2022) measured 15 days (a) and five months (b) after melting, and c,d)the respective iM(N) vs. IAu(N) representations.
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Annex A.1. Correlation between voltammetric experiments and AFM images.
Voltammetric experiments of gold samples on graphite electrodes of 2 mm diameter produced typically qM charges between 20 and 100 (C for contemporary jewelry gold (samples Z01-03) objects. This corresponds, for a charge of 50 (C, to an amount of Ag of 5.2 ( 10(10 mol. Assuming for simplicity that these contain a 25 %wt of Ag (atomic mass 107.87 g mol(1, density 10.5 g cm(3) and a 75 %wt of Au (atomic mass 196.97 g mol(1, density 19.3 g cm(3) one can approximate that the density of the commercial gold is of 17.1 g cm(3 and that the molar concentration of Ag is 0.0396 mol cm(3.

SEM images indicate that a series of gold flakes are attached to the graphite electrode. Taking averaged dimensions of 5 ( 5 ( 1 (m, the average number of Ag mol per flake will be (25 ( 10(12 cm3)(0.0396 mol cm(3) = 1.0 ( 10(12.  Then, the number of flakes deposited onto the electrode will be (5.2 ( 10(10)/(1.0 ( 10(12) = 5.2 ( 102. These are to be distributed in an area of 0.0314 cm2, corresponding to an average density of (5.2 ( 102)/(0.0314) = 1.6 ( 104 flakes cm(2 = 1.6 ( 10(4 flakes (m(2. This means that in an area of 200 ( 200 (m, typically covered in SEM images such as in Figure 3b, the average number of gold flakes will be 6.4 in reasonable agreement with the recorded images.
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