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Figure S1. Total EDS mapping spectrum and relative distribution of the concentration
of each constituent element on the Ti25Nb10Zr alloy surface performed in one scanned

zone on the surface (zone 4 of Table S1)
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Table S1. The elemental composition of the alloy determined by EDS measurements

Zone Ti (wt%) Nb(wt %) Zr (wt %)
Zone 1l 68.7 21.9 9.4
Zone 2 69.2 21.6 9.2
Zone 3 68.7 22.1 9.2
Zone 4 68.8 21.8 94
Average 68.8540.24 21.854).21 9.3#40.11




Table S2. Binding Energies in eV of the atomic species present on Clean Surface
Sample and relative atomic ratios. Me-Ox: oxygen of metal oxides;

O-org: organic oxygen.

Cls O1ls
Cc-C Cc-0 Cc=0 COOH Me-Ox O-Org H20 Ti2p3/2 Nb3d5/2 ngds/z
B.E.
(eV) 285.0 286.4 287.9 288.1 530.1 531.8 533.3 458.5 207.1 182.2
FWH
M
(eV) 1.6 1.6 1.6 1.6 1.8 1.8 1.8 18 1.7 1.6
C-0/ C=0/ O org/ C tot
COOH/
Cc-C c-C Cc-C TiO, ITi Ti/Nb TilZr Nb/Zr
Atomi
C
Ratio
(%) 31 12 13 61 676 380 522 159




Table S3. Binding Energies in eV of the atomic species present on MUL samples surface. N+: protonated nitrogen; Me-Ox: oxygen of metal

oxides; O-org: organic oxygen; ----: not detected.
Cls N1s Ols
MUL C-C C-N N-C=0 | COOH N N+ M-Ox O-org H20 Ti2psz | Nb3dsz | Zr3ds:2
sample (eV) (eV) (eV) (eV) eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV)
pH 2 285.0 286.3 288.1 289.1 400.1 401. 7 531.4 533.3
FWHM 1.5 15 15 15 1.6 1.6 2.2 2.2
pH 4 285.0 286.3 288.3 289.5 400.2 401.8 531.7 533.5
FWHM 1.6 1.6 1.6 1.6 1.6 1.6 2.1 2.1
pH 7 285.0 286.3 287.6 289.0 401.3 530.8 532.7 534.2 459.5 208.2
FWHM 1.6 1.6 1.6 1.6 1.9 2.0 2.0 2.0 2.3 1.9
pH 10 285.0 286.3 288.2 289.3 400.1 401.8 531.2 533.0
FWHM 1.6 1.6 1.6 1.6 1.6 1.6 2.1 2.1
pH 12 285.0 286.3 288.1 289.1 400.2 401.9 530.8 532.6 534.6 458.5 207.1 182.1
FWHM 1.6 1.6 1.6 1.6 1.6 1.6 2.3 2.3 2.3 1.9 2.0 2.1




Table S4. Binding Energies in eV of the atomic species present on ML sample surface. N+: protonated nitrogen; Me-Ox: oxygen of metal
oxides; O-org: organic oxygen.

Cls N1s Ols
ML C-C C-N N-C=0 | COOH N+ M-Ox O-org H20 Ti2p3/2| Nb3ad Zr 3d
Sample (eV) (eV) (eV) (eV) N (eV) (eV) (eV) (eV) (eV) (eV) 5/2 (eV) | 5/2 (eV)
pH 2 255.0 | 286.4 288.1 | 289.2 400.2 401.8 530.2 531.7 533.3 458.8 207.1 182.2
FWHM 1.6 1.6 1.6 1.6 1.6 1.6 1.9 1.9 1.9 1.9 1.6 1.4
pH 4 285.0 | 288.0 286.3 | 289.1 400.0 401.4 530.3 531.6 533.2 458.5 207.0 182.1
FWHM 15 1.5 1.5 1.5 15 15 2.1 2.1 2.1 1.7 2.3 2.1
pH 7 285.0 | 286.3 287.3 | 289.0 400.1 401.4 530.3 531.9 533.5 458.6 207.3 182.3
FWHM 1.6 1.6 1.6 1.6 1.7 1.7 2.0 2.0 2.0 1.9 1.7 1.7
pH 10 285.0 | 286.3 288.0 | 289.2 400.2 530.4 531.7 533.3 458.7 207.3 182.4
FWHM 1.6 1.6 1.6 1.6 1.8 2.1 2.1 2.1 1.8 15 1.8
pH 12 285.0 | 286.4 287.9 | 289.1 400.3 530.6 532.1 533.7 458.7 207.4 182.5
FWHM 1.6 1.6 1.6 1.6 1.8 2.0 2.0 2.0 1.7 1.7 2.0




Figure S2. AFM image of Clean Surface Sample
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