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Fig. S1 Deposited metal weight vs. number of shots of (a) Fe and (b) Co sources, estimated by ICP-AES 

measurements.

Fig. S2 Fe atomic ratio vs. number of shots of Fe (or Co), determined by ICP-AES measurements.
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Fig. S3 Low magnification HAADF-STEM images of FeCo5000. Small white dots correspond to the 

deposited FeCo particles. There also exist bare surface of carbon supports.

Fig. S4 Low magnification HAADF-STEM images of FeCo3000. Small white dots correspond to the 

deposited FeCo particles. There also exist bare surface of carbon supports.

Fig. S5 HR–STEM images of (a) FeCo5000 and (b) FeCo30000.
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Fig. S6 XRPD patterns of a simulation of B2-structured Fe–Co alloy (brown), carbon support (blue), 

FeCo1000 (red), FeCo5000 (green), and FeCo30000 (pink).

Fig. S7 (a) HAADF–STEM image of grains of FeCo5000. STEM–EDX map of (b) Fe-K and (c) Co-K 

signals. (d) overlap image of Fe-K and Co-K signals. Green and red correspond to Fe-K and Co-K signals, 

respectively.
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Fig. S8 (a) HAADF–STEM image of grains of FeCo30000. STEM–EDX map of (b) Fe-K and (c) Co-K 

signals. (d) overlap image of Fe-K and Co-K signals. Green and red correspond to Fe-K and Co-K signals, 

respectively.

Fig. S9 XRPD patterns of a simulation of B2-structured Fe-Co alloy (brown), carbon support (blue), as-

prepared FeCo1000 (red), and FeCo1000 treated at 800 °C under 5% H2/Ar gas flow (green).
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Fig. S10 XRPD patterns of a simulation of B2-structured Fe-Co alloy (brown), carbon support (blue), as-

prepared FeCo5000 (red), and FeCo5000 treated at 800 °C under 5% H2/Ar gas flow (green).

Fig. S11 XRPD patterns of a simulation of B2-structured Fe–Co alloy (brown), carbon support (blue), as-

prepared FeCo30000 (red), and FeCo30000 treated at 800 C under 5% H2/Ar gas flow (green).



S7

Fig. S12 STEM images of (a) FeCo5000 and (b) FeCo30000 after hydrogen treatment at 800 °C under H2/Ar 

mixed gas flow. Particle size distributions of (c) FeCo5000 and (d) FeCo30000. HAADF–STEM images of 

(e) FeCo5000 and (f) FeCo30000 after the hydrogen treatment.



S8

Fig. S13 (left) A magnified FFT image of (right) the HR-STEM image of FeCo5000. The yellow arrows 

indicate the characteristic spots of ordered B2 structure (e.g. (100) plane).

Fig. S14 (left) A magnified FFT image of (right) the HR-STEM image of FeCo30000. The yellow arrows 

indicate the characteristic spots of ordered B2 structure (e.g. (100) plane).
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Fig. S15 (a) HAADF–STEM image of a nanoparticle of FeCo5000 after hydrogen treatment at 800 °C 

under H2/Ar mixed gas flow. STEM–EDX map of (b) Fe-K and (c) Co-K signals. (d) overlap image of 

Fe-K and Co-K signals. Green and red correspond to Fe-K and Co-K signals, respectively.

Fig. S16 (a) HAADF–STEM image of a nanoparticle of FeCo30000 after hydrogen treatment at 800 °C 

under H2/Ar mixed gas flow. STEM–EDX map of (b) Fe-K and (c) Co-K signals. (d) overlap image of 

Fe-K and Co-K signals. Green and red correspond to Fe-K and Co-K signals, respectively.
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Fig. S17 A line profile of EDX signals of Fe-K, Co-K, and O-K peaks of FeCo5000 after hydrogen 

treatment at 800 °C under H2/Ar mixed gas flow. Green, red, and orange correspond to Fe-K, Co-K, and 

O-K signals, respectively.

Fig. S18 A line profile of EDX signals of Fe-K, Co-K, and O-K peaks of FeCo30000 after hydrogen 

treatment at 800 °C under H2/Ar mixed gas flow. Green, red, and orange correspond to Fe-K, Co-K, and 

O-K signals, respectively.


