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Figure S1. TEM image of the as-synthesized concave cubic intermetallic Pt3Zn NCs. The insert is the 
size distribution histogram. The size distribution diagram shows the size of as-synthesized concave 
cubic intermetallic Pt3Zn NCs is in the range from 8 nm to 18 nm and with an average value of 12.7 nm.
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Figure S2. EDS spectrum of the as-synthesized concave cubic intermetallic Pt3Zn NCs.

Figure S3.  a) HAADF-STEM image of the as-prepared concave cubic intermetallic Pt3Zn alloy NCs, 
b) cross-sectional compositional line profile of a single concave cubic intermetallic Pt3Zn alloy NCs in 
a), c-d) corresponding elemental map showing the distribution of Pt (green) and Zn (red).

Table S1. Projection angles and geometrical parameters of concave cubic NCs bounded by different 
high-index facets.  



Figure S4. a) XRD patterns of products from precursors Pt(acac)2 and Zn(acac)2, which are metallic Pt 
and ZnO, respectively; b) SEM image of Pt NCs from Pt(acac)2; c) SEM image of ZnO NCs from 
Zn(acac)2.

Figure S5. a) XRD patterns of products from Zn(acac)2 and different platinum precursors; b)TEM 
image of products from Zn(acac)2 and H2PtCl6; c) TEM image of products from Zn(acac)2 and K2PtCl4.



Figure S6. TEM image of products collected from the reaction with the same condition used in the 
synthesis of concave Pt3Zn NCs but in the absence of PVP.

Figure S7.  SEM image and TEM image of Pt-Zn alloy NCs. 

Table S2. Detailed data about CO stripping obtained from the as-prepared concave cubic intermetallic 
Pt3Zn NCs , solid solution Pt3Zn NCs and the commercial Pt/C.



Table S3. Detailed data about electrocatalytic oxidation of methanol and formic acid obtained from as-
prepared concave cubic intermetallic Pt3Zn NCs , solid solution Pt3Zn NCs and the commercial Pt/C. 

Figure S8. CV curves of concave cubic intermetallic Pt3Zn alloy NCs, solid solution Pt3Zn alloy NCs 
and commercial Pt/C recorded in 0.10 M H2SO4 solution. Scan rate: 50 mV s-1. 



Figure S9.  Formic acid oxidation of concave cubic intermetallic Pt3Zn alloy NCs, solid solution 
Pt3Zn alloy NCs and commercial Pt/C in 0.50 M H2SO4 + 0.25 M formic acid solution (scan rate: 50 
mV s-1).

In order to further demonstrate the excellent electrocatalytic activity arising from outstanding CO 
removal capacity, the electro-oxidation of formic acid (another common fuel molecule) was also used 
as a probe to examine the electrocatalytic activity of the as-prepared concave cubic intermetallic Pt3Zn 
NC. Figure S8 shows the corresponding CV curves recorded in solution of 0.50 M H2SO4 + 0.25 M 
formic acid at a scan rate of 50 mV s-1. It is well known that the formic acid oxidation can proceed 
through two parallel ways: one is the direct path, that HCOOH is direct oxidation into CO2; the other is 
the indirect path, that HCOOH is converted into adsorbed CO and then to CO2. In the Figure S8, the 
peak representing the direct oxidation of formic acid to CO2 at about 0.4 V of forward scan is obvious, 
indicating that the process of direct oxidation of formic acid increases with alloying of Zn. In this case, 
the process of producing CO by formic acid indirect-oxidation is reduced, and thus CO poisoning is 
decreased. By comparing the jf /jb value, that 0.62, 0.58 and 0.23 for the as-prepared concave cubic 
intermetallic Pt3Zn NCs, solid solution Pt3Zn NCs and the commercial Pt/C for the electrooxidation of 
formic acid, we can also find that the much more improved CO-tolerance capacity of the concave cubic 
intermetallic Pt3Zn NCs (Table S3). In addition to the enhanced CO-tolerance, the measured oxidation 
current densities on the concave cubic intermetallic Pt3Zn NCs were twice more than that on 
commercial Pt/C for the formic acid oxidation.


