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Figures and Tables:

Figure S1. Light optical micrographs and EDXS results for the M2Pt (M = Al, Ga, In, Sn) samples.

Figure S2. Figure S2. BSE images (material contrast, 27 kV) of the M2Pt specimens, where M is Al (a), 
Ga (b), In (c) or Sn (d), supported by the elemental mapping for Al2Pt, Ga2Pt and In2Pt, revealing the 
homogeneity of these samples. 

Figure S3. Chemical bonding in Sn2Pt (top) and In2Pt (bottom). Position of the (2a)Pt-Sn and (3a)Pt-In 
bonds are shown with the ELI-D distributions (left upper corner) and isosurfaces (left bottom corner of 
each panel). Bonding basins of these bonds (yellow) are shown in overlap with the QTAIM atomic 
shapes of Pt and Sn for Sn2Pt (top), and Pt and two In for In2Pt (bottom). 

Figure S4. Every 5th CV cycle (0.1 M HClO4; 0.05–1.0 VRHE; 50 mV s-1) for the M2Pt (M = Al, Ga, In, Sn) 
compounds. The fifth cycle is presented with dashed line and following cycles are presented with the 
solid lines of increasing intensity of corresponding color. Insets: 49th and 50th CV cycles for M2Pt.

Figure S5. Normalized XPS spectra of Pt 4f core levels for the M2Pt compounds before (dashed lines) 
and after CV (solid lines). The vertical solid lines represent the position of Pt 4f core levels in elemental 
Pt. 

Figure S6. Chronopotentiometry, measured at 10 mA cm-2 during 2 h, for the M2Pt compounds.

Figure S7. XPS spectra of M core levels in M2Pt compounds before (dashed lines) and after the standard 
OER experiment (solid lines). The vertical solid lines represent the binding energies for M2Pt, MxOy 
oxides and M(OH)x hydroxides.

Figure S8. Calculated total and orbital projected DOS for the M2Pt compounds and fcc Pt at the fully-
relativistic level.

Figure S9. Surface energies of the different Al2Pt surfaces versus the chemical potential of Al.

Table S1. OER performance of bulk OER electrocatalysts in acidic media: overpotential at 10 mA cm-2 
(otherwise indicated with the subscript of η) as activity marker, and time of the chronopotentiometry 
(CP) or chronoamperometry (CA) operation at j = 10 mA cm-2 (otherwise indicated) as stability marker.

Table S2. The XPS binding energies of Pt 4f7/2 core levels (BE4f) and their shifts (δ(BE4f), with respect 
to elemental Pt) in the intermetallic M2Pt compounds.

Table S3. Calculated (for homogeneous M2Pt) and experimentally obtained (with EDXS, for samples 
after the standard OER experiment) intensities of the M line spectra (in cps/eV) normalized to the Pt 
Mα (using different acceleration voltages). 
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Figure S1. Light optical micrographs and EDXS results for the M2Pt (M = Al, Ga, In, Sn) samples.
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Figure S2. BSE images (material contrast, 27 kV) of the M2Pt specimens, where M is Al (a), Ga (b), In (c) 
or Sn (d), supported by the elemental mapping for Al2Pt, Ga2Pt and In2Pt, revealing the homogeneity 
of these samples. 

The specimen of Sn2Pt contains negligible amount of secondary Sn4Pt phase. Its small amount can be 
concluded from light microscopy image on Figure S1 (tiny bright spots) and absence of corresponding 
reflections on PXRD pattern (Figure 2). 
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Figure S3. Chemical bonding in Sn2Pt (top) and In2Pt (bottom). Position of the (2a)Pt-Sn and (3a)Pt-In 
bonds are shown with the ELI-D distributions (left upper corner) and isosurfaces (left bottom corner of 
each panel). Bonding basins of these bonds (yellow) are shown in overlap with the QTAIM atomic 
shapes of Pt and Sn for Sn2Pt (top), and Pt and two In for In2Pt (bottom).
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Figure S4. Every 5th CV cycle (0.1 M HClO4; 0.05–1.0 VRHE; 50 mV s-1) for the M2Pt (M = Al, Ga, In, Sn) 
compounds. The fifth cycle is presented with dashed line and following cycles are presented with the 
solid lines of increasing intensity of corresponding colour. Insets: 49th and 50th CV cycles for M2Pt.
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Figure S5. Normalized XPS spectra of Pt 4f core levels for the M2Pt compounds before (dashed lines) 
and after CV (solid lines). The vertical solid lines represent the position of Pt 4f core levels in elemental 
Pt. 
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Figure S6. Chronopotentiometry, measured at 10 mA cm-2 during 2 h, for the M2Pt compounds.
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Figure S7. XPS spectra of M core levels in M2Pt compounds before (dashed lines) and after the standard 
OER experiment (solid lines). The vertical solid lines represent the binding energies for M2Pt, MxOy 
oxides and M(OH)x hydroxides.

The Al spectra after electrochemical experiments are very difficult to interpret because of the overlap 
of Al 2p core level with the intense Pt 4f one, and complication of Al 2s detection due to the small cross 
section of this orbital.1,2 Additionally, its detection is hampered by its significantly reduced amount due 
to the pronounced dissolution, as observed from elemental analysis of the effluent electrolyte. 
Ga(OH)3 signal is significantly reduced on the Ga2Pt surface after the standard OER experiment. There 
are two possibilities for that: (i) dissolution in acidic media due to its amphoteric nature,3,4 and/or (ii) 
further surface transformation to Ga2O3 during the CP measurement. 
In(OH)3 is a basic hydroxide, it reacts with acids to give indium salts. However, indates are hydrolyzed 
back in water to regenerate the hydroxide4 and, therefore, they are present on the In2Pt surface. 
In case of Sn2Pt, the surface is covered by SnO2 layer, which impedes access to the Pt, and, therefore, 
during the CV measurement the Pt oxidation/reduction features are not observed. SnO2 is well known 
as catalyst support for the OER in acidic media due to its outstanding stability.5 However, it is 
electrochemically inert and has poor electronic conductivity, and it is commonly doped with other 
elements to improve its conductivity.6-8 Therefore, the coverage of Sn2Pt surface by the poorly 
conductive SnO2 hinders the electron transfer and leads to OER inactivity of Sn2Pt.
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Figure S8. Calculated total and orbital projected DOS for the M2Pt compounds and fcc Pt at the fully-
relativistic level.
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Figure S9. Surface energies of the different Al2Pt surfaces versus the chemical potential of Al. 
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Table S1. OER performance of selected bulk OER electrocatalysts in acidic media: overpotential at 10 
mA cm-2 (otherwise indicated with the subscript of η) as activity marker, and time of the 
chronopotentiometry (CP) or chronoamperometry (CA) operation at j = 10 mA cm-2 (otherwise 
indicated) as stability marker.

Electrocatalyst Electrolyte Activity
η10 (mV)

Stability
t (h)

Ref.

Noble metal - (based) OER electrocatalysts
Ru 0.1 M HClO4 219 (η0.5) - 9

0.1 M H2SO4 255 (η0.8) 1.2 (j = 0.1-1.6 mA cm-2) 10
Ir 0.1 M HClO4 321 (η0.5) - 9

0.1 M H2SO4 390 (η0.8) 1.2 (j = 0.1-1.6 mA cm-2) 10
*IrOx / SrIrO3 0.5 M H2SO4 270-290 30 11
Hf2B2Ir5 0.1 M H2SO4 360 240 (j = 100 mA cm-2) 12
Rh 0.1 M H2SO4 590 (η0.8) - 10
Pd 0.1 M H2SO4 665 (η0.8) - 10
Pt 0.1 M HClO4 536 (η0.5) - 9

0.1 M H2SO4 755 (η0.8) 1.2 (j = 0.1-1.6 mA cm-2) 10
Al2Pt 0.1 M HClO4

0.1 M HClO4

623 Ø

450 Ø
2
456 (j = 90 mA cm-2)

This work
13

Ga2Pt 0.1 M HClO4 540 2 This work
In2Pt 0.1 M HClO4 520 2 This work
Au 0.1 M H2SO4 870 (η0.8) - 10
**α-AuOOH 0.1 M H2SO4 620 (η0.1) - 14

Transition metal - based OER electrocatalysts
*γ-MnO2 1 M H2SO4 480 8000 15
*Mn0.67Sb0.33Oz 1 M H2SO4 586 2 16
*MnSb1.7Oy 1 M H2SO4 727 168 17
*Ti-MnO2 0.05 M H2SO4 520 (η1.0) 265 (E = 1.8 VRHE) 18
*(Ti,Mn)Ox 1 M H2SO4 437 (η0.9) 210 (E = 1.67 VRHE) 19
*Co0.05Fe0.95Oy 0.5 M H2SO4 660 50 20
*Fe2O3 0.5 M H2SO4 650 24 21
Fe2Ta 0.5 M H2SO4 770 - 22
Co2Ta 0.5 M H2SO4 600 - 22
Ni2Ta 0.5 M H2SO4 570 65 22
*NixMn1-xSb1.6-1.8Oy 1 M H2SO4 670-800 168 17

*Film
**Electrochemically prepared 
Ø Different pre-treatments
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Table S2. The XPS binding energies of Pt 4f7/2 core levels (BE4f) and their shifts (δ(BE4f), with respect to 
elemental Pt) in the intermetallic M2Pt compounds.

Initial After CV After CV+CP
Compound

BE4f, eV δ(BE4f), eV BE4f, eV δ(BE4f), eV BE4f, eV δ(BE4f), eV
Al2Pt 72.12 1.12 71.4 0.4 71.14 0.14
Ga2Pt 71.77 0.77 71.22 0.22 71 0
In2Pt 71.42 0.42 71 0 71 0
Sn2Pt 72.02 1.02 71.64 0.64 71.36 0.36

Table S3. Calculated (for homogeneous M2Pt) and experimentally obtained (with EDXS, for samples 
after the standard OER experiment) intensities of the M line spectra (in cps/eV) normalized to the Pt 
Mα (using different acceleration voltages). 

5 kV 10 kV 27 kVSpectral line
I calc. I exp. I calc. I exp. I calc. I exp.

Al Kα 1.44 0.21 1.07 0.35 0.91 0.65
Ga Lα 2.89 0.32 1.70 0.12 1.36 0.04
In Lα 0.19 0.02 0.59 0.02 0.91 0.03
Sn Lα 0.13 0.18 0.54 0.58 0.91 0.99
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