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Fig. S1 The unit cell of the hexagonal Bi2Te3. 

There are 18 Bi atoms and 27 Te atoms in the hexagonal Bi2Te3 unit cell, and the atomic ratio of Bi to Te 

is 2:3. The atomic arrangement in the hexagonal Bi2Te3 can be visualized in terms of the layer structure. 

Essentially, this consists of a stacking of “quintuple layer” leaves. In each leaf, the layers occur in the 

order –Te1–Bi–Te2–Bi–Te1–. Here, 1 and 2 are used to distinguish two types of differently bonded Te 

atoms. Each Te2 atom is surrounded by six Bi atoms, whereas the Te1 atoms have three nearest-neighbour 

Bi atoms at the same leaf and three next nearest Te atoms in the adjacent leaf.[1-5] 
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Fig. S2 FESEM images of the PtBiTe NPs for the thickness statistic (Part one). 
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Fig. S3 FESEM images of the PtBiTe NPs for the thickness statistic (Part two). 
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Fig. S4 Histogram of the thickness distribution of the PtBiTe NPs. 
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Fig. S5 Schematic diagram of the formation mechanism of the PtBiTe NPs. 
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Fig. S6 FESEM images of the PtBiTe catalysts synthesized in different solvents, (a) DMF, (b) ethanol, 

and (c) glycerol. 
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Fig. S7 (a) FESEM image, (b) TEM image, and (c) HRTEM image of the PtTe NPs. 

 

 

 

 

 

Fig. S8 (a) EDS spectrum and (b) XRD pattern of the PtTe NPs. 
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Table S1. Theoretical and actual components of the PtBiTe NPs 

 
Pt (wt%) Bi (wt%) Te (wt%) 

theoretical components 62.20 19.73 18.07 

actual components 67.75 18.03 14.22 

 

Table S2. Summary of peak positions 

 PtBiTe NPs PtTe NPs Pt/C 

Pt (eV) 71.27/74.57 71.38/74.77 71.00 /74.4 

PtO (eV) 72.69/75.69 73.10/76.60 72.38/75.77 

Bi (eV) 157.28/162.58 —— —— 

Bi2O3 (eV) 158.83/164.13 —— —— 

Te (eV) 572.96/583.42 573.93/584.41 —— 

TeO2 (eV) 575.58/585.97 575.93/586.33 —— 

 

 

Table S3. Atomic percentage of zero-valent atoms and oxidized atoms 

 PtBiTe NPs PtTe NPs Pt/C 

Pt (%) 70.91 80.99 66.16 

PtO (%) 29.09 19.01 33.85 

Bi (%) 16.23 —— —— 

Bi2O3 (%) 83.77 —— —— 

Te (%) 46.13 20.21 —— 

TeO2 (%) 53.87 79.79 —— 

 



10 

 

 

Fig. S9 Structural model of (a) the Pt/C, (b) the PtTe NPs, and (c) the PtBiTe NPs for the PDOS and the 

Pt d-band center calculation.  
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Fig. S10 CA curves of the PtBiTe NPs tested at 0.9 V and 0.55 V. 

 

 

 

Table S4. Current retention rates of the PtBiTe NPs under different test potentials 

Potential 0.1 s 10 s Retention rate 

0.55 V 0.33665 0.30380 90.2% 

0.9 V 9.09000 6.90500 76.0% 
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Fig. S11 FESEM of the PtBiTe NPs after the series of electrochemical tests. 
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Table S5. A comparison of catalytic performance of typical Pt-based catalysts for methanol oxidation  

Catalysts Mass activity 

(A·mg-1
Pt) 

Specific activity 

(mA·cm-2
Pt) 

E 

(V vs. RHE) 

References 

PtBiTe NPs 8.23 37.24 No  This work 

PtTe NPs 4.35 17.86 0.42 This work 

Pt3Ni nanowires 1.737 5.926 —— [6] 

Pt16Te Nanotroughs 

and Nanopillars 

3.20 9.8 —— [7] 

PtAuNi hollow 

nanospheres 

1.184 31.52 0.421 [8] 

Pt-NiO nanochains 0.88 —— —— [9] 

Pt nanoparticles/Te 

rods 

0.82 1.13 —— [10] 

PtCu nanodendrites 0.88 2.49 —— [11] 

Pt/Ni MOF/rGO 3.49 5.39 0.514 [12] 

Pt-CoOOH-CDs/C 0.86 —— 0.477 [13] 

PtBi/graphene 2.00 —— 0.597 [14] 

ZIF@PDA/Pt-5-900 1.71 2.6 —— [15] 

Pt0.13/Ni–NC 1.9 —— 0.40 [16] 

PtBi nanorings 6.42 11.93 No [17] 

PtCuNi Tetrahedra 7 14 —— [18] 

Pt2Bi nanoparticles 4.6 —— No [19] 

PtPdNi hollow 

nanospheres 

3.95 10.68 0.42 [20] 

Pd@Pt core− 

shell nanoparticles 

3.68 24.35 —— [21] 

PtAg nanowires 2.22 13 0.68 [22] 

Cu-incorporated PtBi 

nanofibers 

6.79 11.28 No [23] 

PtBi nanoparticles 4.5 —— No [24] 

PtBiCu nanoparticles 5.41 20.3 No [25] 

The performances of the listed catalysts were all tested under the same testing conditions, namely in a 

1.0 M KOH + 1.0 M CH₃OH electrolyte, with a CV scanning rate of 50 mV·s-1 and at room temperature. 

In Table S5, E is the onset potential of CO oxidation. No means there is no CO-poisoning issue for this 

catalyst. 
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Fig. S12 In situ FTIR spectra (3000~4000 cm-1) of the PtBiTe NPs in 1.0 M KOH + 1 M CH3OH. 
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Fig. S13 Optimized structures of intermediates on the PtBiTe slab for the Gibbs free energy calculation. 
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