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1. Calculate details 

The calculation details are as follows: 

“To calculate the average particle size of the alloy, we used ImageJ software to 

calculate. Firstly,  select a TEM image with enough sample size of 100 nm scale bar, 

enlarge the TEM image to a size that is conducive to measuring the particle size, draw a 

straight line on the scale bar using the line measurement tool, and calibrate the line to the 

length of 100 nm of the scale bar; then use the linear measurement tool to randomly 

measure the particle size of 200 samples in the image; finally, calculate the average 

particle size of 200 samples. Here we have also added part of the original text: To measure 

the particle size of the alloy, 200 random samples were chosen from the TEM images.” 

(Paragraph 1 of support information part)  

The average size of the alloy particles was calculated to be 3.6 nm (Pd2Ni1/CNTs) 

and 4.1 nm (Pd/CNTs).  

2. Supplementary Figures 

Figure S1. The corresponding particle size distribution of Pd/CNTs. 

Figure S2. TEM and HRTEM images of Pd/CNTs. 



Figure S3. EDX line-profiles (a), spot scanning (b) of Pd2Ni1 nanoparticle (where Pd is in red 

and Ni in blue) of Pd2Ni1/CNTs. 

Figure S4. TEM images and size distribution histograms of Pd2Ni1/CNTs (A, B) and 

Pd/CNTs (C, D) after the current-time measurements in 1.0 M HCOOH + 0.5 M H2SO4 

solution. 

 

3. Supplementary Tables 

Table S1. Elemental composition of the samples obtained from ICP. 

Table S2 A recent literatures survey of the activity of FAOR electrocatalysts. 

Table S3. Pd 3d peaks of Pd2Ni1/CNTs and Pd/CNTs. 

4. Supplementary References 
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Figure S1. The corresponding particle size distribution of Pd/CNTs. 
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Figure S2. TEM (a) and HRTEM (b) images of Pd/CNTs catalyst. 

 

0 100 200 300 400 500

0

20

40

60

80

100

Co
un

ts
 (a

.u
.)

Distance/nm

 

 

Ni
Pd

50 nm

25 nm

(a)

(c)

(b)

(d)

 

Figure S3. EDX line-profiles (a, b), spot scanning (c, d) of a Pd2Ni1 nanocluster (where Pd is 

in red and Ni in blue). 
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Figure S4 TEM images and size distribution histograms of Pd2Ni1/CNTs (A, B) and Pd/CNTs 

(C, D) after the current-time measurements in 1.0 M HCOOH + 0.5 M H2SO4 solution. 

 

 
Table S1. Pd 3d peaks of Pd2Ni1/CNTs and Pd/CNTs. 

Catalysts 
Pd0 3d5/2 

(eV) 

Pd0 3d3/2 

(eV) 

Pd2+ 3d5/2 

(eV) 

Pd2+ 3d3/2 

(eV) 

Pd2Ni1/CNTs  
 

Pd/CNTs 

335.6 
 

335.8 

340.8 
 

336.6 

336.0 
 

341.2 

341.5 
 

341.6 

 

 

 

 



Table S2 a recent literatures survey of the activity of FAOR electrocatalysts.  

Catalysts 
Mass activity 

(mA mg-1 Pd ) 

       References 

 

Pd2Ni1/CNTs 
 
PdCo nanodots 
 
PdCu nanochains 
 
PdCu clusters 
 
coral-like PdCu 
 
Pd6Co nanocrystals 
 
PdCu nanoparticles 
 
(3D) porous PdSn 
 
PdCu porous network 
 
PdeFe nanoparticles 
 
PdCu/CNTs 
 

      3351.6 
 
1362.1 
 
1108.2 
 
1289.0 
 
1050.0 
 
430.8 

 
194.5 

 
553.4 

 
517.0 

 
1000.0 
 
252.0 

This work 
 

[1] 
 

[2] 
 

[3] 
 

[4] 
 

[5] 
 

[6] 
 

[7] 
 

[8] 
 

[9] 
 

[10] 

 

Table S3. Elemental composition of the samples obtained from ICP. 

    Elements 

Catalysts 
 Pd(wt.%)   Ni(wt.%) Atomic ratios 

Pd2Ni1/CNTs 
 

Pd1Ni1/CNTs 
 

Pd1Ni2/CNTs 
 

Pd/CNTs 

18.6 
 

19.2 
 

19.6 
 

16.3 

9.31 
 

17.8 
 

38.1 
 
- 

2:1 
 

1:1 
 

1:2 
 
- 
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