Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015

Composition-Tunable Synthesis of Pt-Cu Octahedral Alloy
Nanocrystals from PtCu to PtCu; via Underpotential-
deposition-like Process and Their Electrocatalytic
Properties

Yanyan Jia, Jingyun Su, Zhibin Chen, Kai Tan, Qiaoli Chen, Zhenming Cao, Yaqi
Jiang*, Zhaoxiong Xie*, and Lansun Zheng

State Key Laboratory for Physical Chemistry of Solid Surfaces and Department
of Chemistry, College of Chemistry and Chemical Engineering, Xiamen
University, China, 361005

E-mail: zxxie@xmu.edu.cn; ygjiang@xmu.edu.cn

Table S1. The calculated lattice parameters and the Cu contents of the as-prepared Pt-

Cu alloy NCs based on XRD.
Cu atom fraction
Sample n-butylalcohol Cell constant a [%] Chemical
No. [mmol] [A] formula
XRD

1 0 3.7953(1) 50.17 PtCu
2 0.2 3.7828(1) 52.02 Pt4sCus;
3 1.0 3.7774(2) 54.94 Pt45sCuss
4 2.0 3.7630(7) 58.77 Pty Cuso
5 8.0 3.7466(3) 62.13 Pt35Cug;,
6 20.0 3.7157(3) 71.35 Pt,Cuy,
7 40.0 3.7015(1) 75.05 PtysCuys

8 50.0 3.7017(1) 75.07 PtCus
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Figure S1. The structures of supercell for (a) (100), (b) (110) and (c) (111) surfaces
of Pt, (d) (100), (e) (110) and (f) (111) surfaces of Cu.
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Figure S2. All three surfaces and their high-symmetry active sites: (a) (100), (b)

(110) and (c) (111). (Short-bridge and long-bridge is named as bridge 1 and bridge 2,
respectively.)



—— PtCu, JCPDS No. 048-1549
—— PtCu;, JCPDS No. 035-1358

50.0mmol .
3 40.0 mmol .~
> 20.0mmol - A
= 8.0 mmol A o
E’ 2.0mmol N
= 1.0 mmol A ~

0.2 mmol N N
0.0 mmol o
: L — ; L

40 50 60 70 80 90
2Theta/ degree

Figure S3. XRD patterns of the as-prepared Pt-Cu alloy NCs obtained from different

amounts of n-butylalcohol.

Figure S4. SEM images of the four samples obtained from different amounts of n-
butylalcohol. (a) 0.0 mmol; (b) 0.2 mmol; (¢) 8.0 mmol; (d) 40.0 mmol.
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Figure S5. The CV curves measured for three Pt-Cu alloy NCs with different
composition and commercial Pt black in a N,-purged solution of 0.25 M H,SO,. Scan
rate: 50 mV s°!. It should be noticed that there is an extra oxidation peak at about 0.48
V for three Pt-Cu alloy catalysts compared with Pt black, indicating Cu can be
electrochemically dissolved. The peak of current density increases with the increase
of Cu content, suggesting Cu dissolved more apparently. Thus, each electrode loading
catalysts loops 15 cycles in 0.25 M H,SO; solution in advance, then it was used to test
the activity of methanol electro-oxidation.



