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Direct alcohol fuel cells (DAFCs) are very attractive as power sources for portable 
applications. The ethylene glycol is a promising alternative as fuel because it is less toxic than 
the methanol and it has an energetic power density similar to other alcohols (methanol and 
ethanol). Recently, the development of new ionic exchange membranes increased the 
interesting by alkaline medium studies. The use of Pd-based electrocatalysts is a good 
alternative in alkaline medium [1,2]. In this work, Pd-based electrocatalysts were prepared by 
borohydride reduction method using Vulcan XC 72 as support [1,2]. The electrocatalysts were 
characterized by EDX, XRD, TEM and cyclic voltammetry. The electro-oxidation of ethylene 
glycol was studied in alkaline medium by chronoamperometry. 
 

20 30 40 50 60 70 80 90

 Au/C                           PdAu/C (80:20)

 AuBi/C (80:20)           PdAu/C (95:05)

 AuBi/C (95:05)           PdAuBi/C (50:45:05)

 Bi/C                            PdAuBi/C (80:10:10)

 Pd/C                          PdAuBi/C (90:05:05)

 PdAu/C (50:50)

 

 I
n

te
n

s
it
y
 (

a
.u

.)

 2θ (degree)  
0 200 400 600 800 1000 1200 1400 1600 1800

0

5

10

15

20

25

30

35

40

45

50
 Au/C                         PdAu/C (80:20)

 AuBi/C (80:20)         PdAu/C (95:05)

 AuBi/C (95:05)         PdAuBi/C (50:45:05)

 Pd/C                         PdAuBi/C (80:10:10)                 

 PdAu/C (50:50)        PdAuBi/C (90:05:05)

             

     

time (s)

I 
(A

 g
-1 P

d
)

 
Figure 1. X-ray diffraction of obtained 

electrocatalysts. 

Figure 2. Chronoamperometry of the ethylene glycol 

electro-oxidation on obtained electrocatalysts. 

 
Atomic ratios determined by EDX were similar to nominal values. The XRD analysis 
indicated the presence of carbon support phase, face-centered cubic structures of platinum and 
palladium and bismuth oxide (Bi2O3) phases. No bismuth phases were observed in PdAuBi/C 
electrocatalysts. The higher electroactivity was observed to PdAuBi/C (50:45:05) 
electrocatalyst possibly due to the bifunctional mechanism and structural changes in the 
electrocatalyst. 
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