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Figure S1. HRTEM image and corresponding diffractogram of O-Pt;Fe.

Figure S2. HRTEM image and corresponding diffractogram of O-PtFe.



Figure S3. HRTEM image and corresponding diffractogram of O-PtFes.
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Figure S4. XRD pattern of Pt/C.

Figure S5. TEM image of Pt/C.
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Figure S6. CVs of disordered and ordered Pt;Fe (a), PtFe (b) and PtFe; (c) catalysts in
0.1 M HCI1O, purged with N, at a sweep rate of 50 mV s,
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Figure S7. The CVs (a) and the enlarged region of hydrogen adsorption/desorption
peaks (b) of ordered Pt-Fe and Pt catalysts.
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Figure S8. ORR polarization curves of ordered Pt-Fe in O,-saturated 0.1 M HCIO,4
solution.
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Figure S9. The SA comparison of all Pt-Fe and Pt catalysts.
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Figure S10. STEM image (a) and elemental mapping images (b-d) of O-PtFe NP after
ADT. STEM image (e) and elemental mapping images (f-h) of D-PtFe NP after ADT.

Figure S11. TEM image of Pt/C after ADT
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Figure S12. ORR polarization curves of D-Pt;Fe (a) and D-PtFe; (b) before and after
ADT.
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Figure S13. CVs of Pt (a), O-Pt;Fe (b), O-PtFe (¢), O-PtFe; (d) before and after ADT
in Np-purged and O,-purged 0.1 M HClO; solution.
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Figure S14. ORR polarization curves of ordered Pt-Fe catalysts and Pt before and
after ADT in O,-purged 0.1 M HCI1O, solution.
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Figure S15. XRF patterns of D-PtFe and ordered O-PtFe after ADT.
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Figure S16. XRD patterns of D-PtFe (a) and O-PtFe (c) before and after ADT.
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Figure S17. Fe K-edge XANES spectra of O-PtFe under ADT cycles.
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Figure S18. ADT cycles between 0.6-1.0 V during the in-situ XAFS experiment.

Table S1. XRD results of disordered and ordered Pt-Fe/C.

26 (220), domain size, lattice param.,
deg. nm nm
Pt 67.532 3 0.3916
D-Pt;Fe 68.475 4.6 0.3868
D-PtFe 69.297 4.4 0.3821
D-PtFe, 69.927 4 0.38
O-Pt;Fe 68.877 6.3 0.3852
O-PtFe 69.322 9.1 0.3828 (a), 0.3718 (c)
O-PtFe; 71.606 5.3 0.3724
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Table S2. Comparison of the specific and mass activity toward ORR at 0.9 V for
various intermetallic compounds as catalysts in 0.1 M HCIO,4 from literatures.

Temperatue Activity Improvement
Number | Catalyst (°C) @0.9V factor Ref.
(vs. Pt)
1 PtFe RT 0.37 mA cm2p, 53 1
0.26 A mglp 7.4 1
2 PtFe 60 0.7 A mgp 5.4 2
3 PtFe 25 1.6 A mg'p 11.4 3
2.3 mA cm2p, 10.5 3
4 PtFe 3.16 mA cm2p, 11.3 4
5 Pt;Fe, RT 0.23 A mglp, 2.3 3
0.55 mA cm2p, 1.6 5
6 Pt,FeCu RT 0.53 A mglp, 2.5 6
1.35 mA cm?p, 4 6
7 Pt,FeCo RT 0.5 A mglp 2.2 7
PtsFeCo RT 0.27 A mglp, 1.2 7
8 Pt,FeCo RT 0.133 mA cm2p, 1.4 8
0.067 A mg'p; 1.4 8
9 Pt,FeNi RT 0.137 mA cm2p, 1.4 8
0.068 A mg'p; 1.5 8
10 Pt;Co RT 0.52 A mglp 8.7 9
1.1 mA cm2p; 12 2
11 AuPt,Cos RT 0.53 mA cm™?p, 2 10
0.68 A mg'lp, 3.1 10
12 Pt;Cr RT 0.45 mA cm2p, 2.3 1
13 Pt;Al 25 1.23 mA cm2p, 6.3 12
14 PtFe 25 2.23 mA cm?p, 9.6 This
0.68 A mgy, 4.8 work




Table S3. EXAFS fitting results of the D-PtFe and O-PtFe

Results
Bond CN R(A) 6%(A2)*103 | AEy(eV)
Sample
Pt-Pt 8(6) 2.739(4)
3.6(2) 3.1(1)
Pt-Fe 5(8) 2.652(3)
D-PtFe
Fe-Pt 6(2) 2.652(1)
4.0(8) 3.4(2)
Fe-Fe 2(6) 2.701(7)
Pt-Pt 7(6) 2.708(6)
2.7(3) 3.6(5)
Pt-Fe 6(4) 2.621(5)
O-PtFe
Fe-Pt 7(1) 2.621(4)
3.1(6) 1.8(9)
Fe-Fe 2(3) 2.693(5)

CN stands for coordination number; R is the bond length; 6> parameter is the Debye-
Waller factor and reflects the structural disorder of the test sample, including dynamic
disorder from thermal motion of the atoms and static disorder from packing defects.
The AE, parameter is the absorption edge energy shift; it represents the difference
between the experimental E, energy and that calculated for the structural model used to
fit the spectra.
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Table S4. In-situ EXAFS fitting results of the O-PtFe during ADT.

Systems

Bond CN R(A) 6%(A2)e103 | AEy(eV)

Cycles
Pt-Fe 6(6) 2.628(6) 2.8 (3)

initial 3.1(1)

Pt-Pt 8(0) 2.722(1) 39(12)
Pt-Fe 7(4) 2.621(4) 3.0(7)

1k cycles 3.903)
Pt-Pt 6(8) 2.719(7) 3.8(1)
Pt-Fe 7(4) 2.625(6) 3.2(7)

2k cycles 4.0(6)
Pt-Pt 6(4) 2.721(5) 3.7(6)
Pt-Fe 6(6) 2.632(8) 3.4 (1)

Sk cycles 4.1 (8)
Pt-Pt 7(8) 2.723(2) 3.4 (3)
Pt-Fe 6(3) 2.628(1) 3.4 (3)

10k cycles 3.9(2)
Pt-Pt 7(6) 2.727(6) 3.3(5)
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