Article to Catalysts 12/2020

Supporting Information

Facile Aqueous-Phase Synthesis of Pd-FePt Core-Shell

Nanoparticles for Methanol Oxidation Reaction

Xiangyun Xiao't, Euiyoung Jung?t, Sehyun Yu?t, Hyeonjin Kim+%, Hong-Kyu Kim*, Kwan-Young Lee5,

Jae-pyoung Ahn**,Taeho Lim?’, Jinheung Kim?>* and Taekyung Yu®¢'

1

2

Department of Chemical Engineering, Kyung Hee University, Yongin, 17104, Korea; xyxiao@khu.ac.kr
Nanobio-Energy Materials Center, Department of Chemistry and Nano Science, Ewha Womans University, Seoul,
03760, Korea; jey9207@ewha.ac.kr

Department of Chemical Engineering, Soongsil University, Seoul, 06978, Korea; sehyun7720@daum.net (5.Y.)
Advanced Analysis Center, Korea Institute of Science and Technology, Seoul, 02792, Korea; hjkim93@kist.re.kr,
(H.K.); hkkim@kist.re.kr (H.-K.K.)

Department of Chemical and Biological Engineering, Korea University, Seoul 02841, Korea; hjkim93@kist.re.kr,
(H.K.); kylee@korea.ac.kr (K.-Y.L.)

Department of Chemical Engineering (BK21 FOUR Integrated Engineering Program), Kyung Hee University,
Yongin, 17104, Korea

Correspondence: E-mail: jpahn@kist.re.kr (J.-P. Ahn); taeholim@ssu.ac.kr (T. Lim); jinheung@ewha.ac.kr (J. Kim)
and tkyu@khu.ac.kr (T. Yu)

* These authors contributed equally to this work.



Figure S1. TEM images of the catalysts: (a) Pd@Fe; (b) Pd@FePti3; (c) Pd@FePtin; (d)

Pd@FePts1. (e,f) the size range and distribution.
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Figure S2. HAADF-STEM-EDS mapping images and EDS line scanning profiles. (a,b), Pd@Fe;
(c,d),Pd@FePts; (e,f), Pd@FePtin; (g,h) Pd@FePtis.



Figure S3. TEM image of Pd@FePti1/3 using AA instead of NaBHa.
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Figure S4. Fe 2p XPS peak differentiation-imitating analysis. (a) Pd@Fe; (b) Pd@FePts1; (c)
Pd@FePti1; (d) Pd@FePtis.



Figure S5. The TEM images of Pd@Fe and Pd@FePt with carbon. (a): Pd@Fe/C; (b):
Pd@FePt31/C; (c): Pd@FePti1/C; (d): Pd@FePtis3/C.
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Figure S6. CV curves of Pd@FePt catalysts in an aqueous 1 M KOH solution. The scan rate was
50 mV s™!, and the current density is based on the geometric area. The ECSAs of the catalysts
were 68.3, 80.7, 57.1, and 46.9 m? g'! for Pt/C, Pd@FePt3/1, Pd@FePti/1, and Pd@FePt13,

respectively.
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Figure S7. CV curves of Pd@FePt catalysts in an aqueous 1 M CH3OH + 1 M KOH electrolyte.

The scan rate was 50 mV s’!, and the current density is based on the geometric area.



Table S1. ICP data of the Pd@Fe and Pd@FePt nanoparticles

Catalysts Molar fraction of metal (%)

Pd Fe Pt Mre/Mpd Mpr/Mpd
Pd@Fe 293 2.38 15.47%
Pd@FePts/ 19.7 1.25 2.46 12.08% 6.81%
Pd@FePti 24.5 1.39 2.92 10.8% 6.50%
Pd@FePty3 314 0.976 4.88 5.92% 8.48%




Table S2. ICP data of the Pd@Fe and Pd@FePt nanoparticles after carbon support

Catalysts Molar fraction of metal (%)

Pd Fe Pt Mre/Mpd Mpi/Mpd
Pd@Fe/C 4.44 0.225 / 9.65% /
Pd@FePt3,/C 5.33 0.216 0.433 7.72% 4.43%
Pd@FePt;1/C 18.4 0.556 1.71 5.76% 5.07%
Pd@FePty;3/C 14.3 0.175 1.69 2.33% 6.44%
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