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1- Physicochemical data about the synthesized catalyst by “Bromide Anion 

Exchange Method” 

 

Table S1: Lattice parameter (a), metal loading (wt. %), crystallites (Lv), particles size (dTEM), 

of the catalytic particles as determined by TGA, XRD, TEM respectively for PdM/C (M = Ni 

or Ag). 

 

Pd:M    atomic ratio 100:0 90:10 80:20 70:30 60:40 50:50 30:70 0:100 

 

 

 

PdNi/C 

a / Å 3.91 3.92 3.92 3.92 3.91 3.91 / / 

LV / nm 4.1 3.2 3.3 3.2 2.8 3.6 / / 

(wt. %) 29 29 25 30 30 26 30 30 

dTEM / 

nm 
3.7 / / / 3.7 / / / 

PdAg/C 

a / Å 3.91 3.95 3.95 4.00 3.99 4.03 4.06 4.09 

LV / nm 4.1 3.5 3.8 3.0 3.2 3.6 6.4 39.5 

(wt. %) 29 28 29 25 24 26 29 24 

dTEM / 

nm 
3.7 / 4.0 / / / 

/ 
/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2- Successive cyclic voltammograms of Pd30Ag70/C electrode 
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Figure S1: Successive cyclic voltammograms of Pd30Ag70/C electrode recorded in 0.1 mol L
-1

 

NaOH at 50 mV s
-1

. 

 

3- Description of the method used for specific electrochemical surface area (SECSA) 

evaluation. 

 Various methods can be used to evaluate the electrochemical active surface are of 

metal: adsorption/desorption of hydrogen, stripping of probe molecule (CO), stripping of 

under potential deposition (UPD) or reduction of oxide.
1-4

 It is well-known that Pd (more 

especially NPs) has an ability to absorb hydrogen into its crystal lattice. 
5-10

 To avoid this 

phenomenon, we used the reduction peak of palladium oxide (PdO). Silver does not present 

hydrogen region as can be seen in figure S4(b).  A charge density of 424 μC cm
-2

 (Qmonolayer) 

was associated to the reduction of the formed PdO monolayer.
11,12

 For the reduction of Ag2O 



monolayer, this charge was 420 μC cm
-2

 (Qmonolayer).
13

 Because of the presence of Ni(OH)2 

species in the PdNi/C catalysts, it is not possible to evaluate their active surface areas.
14

 The 

figure S4 shows the integrated region. The exchange charge (Qexchanged charge) was obtained by 

using Eq. (2) on Origin8® software. But for confirmation, we used the old method named 

“weighing method” to get this exchange charge. This method use tracing paper. Briefly, it 

involves cutting a known surface of tracing paper and to weigh it. This charge is calculated by 

using the Eq. (3) that we do not develop it establishment. The variables a, b, x, y and v used in 

Eq. (3) are represented on figure S4(c); s0 is the surface of the tracing paper which is cut. The 

variable m0 is the weight of the tracing paper while m1 is the weight of the shaded curve 

printed on any paper.  
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Qmonolayer is associated to the reduction of the complete first oxide monolayer to free metallic.  

The Eq. (4) serves to get SECSA in m
2
 g

-1 
while Eq. (5) was used to obtain SECSA in m

2
 g

-

1
Pd. The latter is used to express the active surface area by the noble metal weight. 
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Figure S2: Illustration of the method used for real active surface area evaluation by cyclic 

voltammetry on Pd/C and b) Ag/C electrode. The blue solid line represents the complete 

stationary cyclic voltammograms while the shaded curve shows the integrated region. The 

experiments were recorded in 0.1 mol L
-1

 NaOH at 50 mV s
-1

. c) An illustration of “weighing 

method”. 
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4- Effect of scan rate on glycerol electrooxidation at Pd60Ni40/C electrode 
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Figure S3: Voltammograms of a Pd60Ni40/C electrode recorded at different sweep rates in 0.1 

mol L
-1

 NaOH and in the presence of 0.1 mol L
-1

 glycerol. 

 

 

 

 

 

 

 

 

 

 

 

 

 



5- Electrolysis of glycerol  
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Figure S4: Electrolysis of 0.1 mol L
-1

 glycerol (in 0.1 mol L
-1

 NaOH) on Pd/C: a) Reports the 

current measured during the 240 min electrolysis; b), c) and d) Current measured during the 

first 30 min of electrolysis of 0.1 mol L
-1 

of
 
glycerol on Pd/C, Pd50Ni50/C and Pd50Ag50/C 

catalysts, respectively. 
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 Figure S5: Potential program used for prolonged electrolysis. 
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Figure S6: Products distribution on Pd/C (a), Pd60Ni40/C (b) and Pd80Ag20/C (c) catalysts 

respectively: Glyce. A (Glyceric Acid); Tartro. A (Tartronic Acid); Glyco. A (Glycolic Acid); 

Oxal. A (Oxalic Acid); Form. A (Formic Acid). 

 



  

Figure S7: SPAIR spectra recorded in 0.1 mol L
-1

 NaOH electrolyte containing 0.1 mol L
-1

 of 

glycerol at 1 mV s
-1

 on Pd80Ag20/C catalyst at potentials ranging from 0.30 to 1.45 V vs. RHE.  
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Figure S8: (a-d) Reflectance FTIR spectra of the different possible products or intermediates 

recorded in 0.1 mol·L
-1

 NaOH aqueous solution.  



 

Figure S9: FTIR spectra recorded during chronoamperomety at 0.8 V vs. RHE in 0.1 mol L
-1

 

NaOH electrolyte containing 0.1 mol L
-1

 of glycerol on PdNi/C catalyst.  
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