Supporting Information for Acta Phys. -Chim. Sin.doi: 10.3866/PKU.WHXB201912049

HE S RN Z 1 Rh 82: PdCu B &8 L& 90Kkl 718
5o I JR LA AL

ZASZ2W 12, B ARy, 2, wEHESE Y, IR 2, SRE)2, M2, MCFE 2, Mk,
oK1, B 28

VR RET W AF M T ShFFIR, HEBEEMSEFARIARATEHERAZRE, %B/RIE 150001
PARAFIERMABMFESTER, L 100871

IRFEAFIFRIERFSHFAEATHRF L, L 100871

Rh-Doped PdCu Ordered Intermetallics for Enhanced Oxygen Reduction
Electrocatalysis with Superior Methanol Tolerance

Menggang Li 2, Zhonghong Xia 2, Yarong Huang ', Lu Tao 2, Yuguang Chao 2, Kun Yin 2, Wenxiu Yang

2 Weiwei Yang ', Yongsheng Yu """, Shaojun Guo 23"

I MIIT Key Laboratory of Critical Materials Technology for New Energy Conversion and Storage, School of Chemistry and
Chemical Engineering, Harbin Institute of Technology, Harbin, Heilongjiang 150001, P. R. China.

2 Department of Materials Science & Engineering, College of Engineering, Peking University, Beijing 100871, P. R. China.

3 BIC-ESAT, College of Engineering, Peking University, Beijing 100871, P. R. China.

“Corresponding authors. Emails: yangww(@hit.edu.cn (W.Y.); ysyu@hit.edu.cn (Y.Y.); guosj@pku.edu.cn (S.G.).
Tel.: +86-10-6275-8876 (S.G.).

sl



Fig. S1 The low-magnification TEM image of Rh-PdCu NPs.
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Fig. S2 (a) Representative TEM image (inset is the corresponding size distribution) and
(b) SEM-EDS spectra of disordered PdCu NPs.
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Fig. S4 (a) Representative TEM image of PACu/C-400 (inset is the corresponding size distribution).
(b) PXRD patterns of PACu/C with different annealing temperature.
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Fig. S5 Representative TEM images of (a) Rh-PdCu/C-300 and
(b) Rh-PdCu/C-400 (insets are the corresponding size distributions).

_
o
[e]

€ 8} *_//‘} T S
c 16 £
: T I —
I S ' R
5 {4 §
Eol ©
© 4f o
& S
z2r ——PdCu/C 2

—e—Rh-PdCU/C

0 1 1 1 1 0
0 300 400 500

Anealing temperature / °C
Fig. S6 The change of average diameter of PdACu/C and Rh-PdCu/C with different annealing temperature.
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Fig. S7 The half-wave potential (E12) values of different catalysts.
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Fig. S8 (a) ORR polarization curves and (b) the mass activities and enhancement factors (vs the commercial Pt/C) at
0.9 V (vs RHE) of Rh-PdCu/C with different annealing temperature.
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Fig. S9 ORR polarization curves of (a) commercial Pt/C, (b) disordered PdCu/C, (c¢) ordered PdCu/C and
(d) disordered Rh-PdCu/C before and after different potential cycles.
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Fig. S10 (a) Representative TEM image and (d) SEM-EDS spectra of Rh-PdCu/C-500 after ADTs.

Table S1 Comparison of ORR electrocatalytic activities of several electrocatalysts in this work with
other reported PdCu-based electrocatalysts from recent published works.

No. Catalysts Electrolytes Mass activities (A-mg™") References
1 Rh-PdCu/C-500 0.1 mol-L™! KOH 0.96 @ 0.9 V vs RHE This work
2 Rh-PdCu/C 0.1 mol-L™! KOH 0.58 @ 0.9 V vs RHE This work
3 PdCu/C-400 0.1 mol-L™! KOH 0.69 @ 0.9 V vs RHE This work
4 PdCu/C 0.1 mol-L™! KOH 0.30 @ 0.9 V vs RHE This work
5 PdCu nanocubes 0.1 mol-L™! KOH ~1.1 @ —0.15 V vs Ag/AgCl Ref. 1
6 Au/CusoPdgo NPs 0.1 mol-L™! KOH 0.43 @ —0.1 V vs Ag/AgCl Ref. 2
7 G-CusPd NCPs 0.1 mol-L™' KOH 0.43 @ —0.4 V vs SCE Ref. 3
9 PdCuCo NPs/C-375°C 0.1 mol-L™! NaOH 0.13 @ 0.90 V vs RHE Ref. 4
10 PdCuNi-AB-t/C 0.1 mol-L™! NaOH 0.45 @ 0.90V vs RHE Ref. 5
11 5.8 nm-PdCu NPs/C 0.1 mol-L™! KOH 0.307 @ 0.80V vs RHE Ref. 6
12 PdsoCuzoCoy1 nanoalloys 0.1 mol-L™' KOH 0.38 @ 0.90V vs RHE Ref. 7
13 50 nm CuPd TPs 0.1 mol-L™! KOH 0.29 @ 0.90V vs RHE Ref. 8
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