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Figure S1. XRD pattern of carbon Vulcan and different metals studied over carbon: a) Carbon
Vulcan; b) 20 % Pd/C; ) 20 % Sn/C; d) 20 % Mo/C; e) 20 % Re/C.
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Figure 52. Comparison of cyclic voltammograms obtained for the different co-metals (20% Sn,
Mo and Re over carbon) and 20% Pd/C catalyst in a solution of KOH 1.0 mol I"". E (mV) vs
Ag/AgCl (3 M)). (Scan rate: 50 mV s at room temperature)
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Figure S3. Comparison of cyclic voltammograms obtained for bimetallic catalysts with different
co-metals (Sn, Mo and Re) and Pd/C catalyst in a solution of KOH 1.0 mol I'". E (mV) vs
Ag/AgCl (3 M)). (Scan rate: 50 mV s at room temperature)
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Figure S4. Performance of the different cometals over carbon in a solution of KOH 1.0 mol I +
EtOH 1.0 mol I'. E (mV) vs Ag/AgCl (3 M)). (Scan rate: 50 mV s at room temperature)
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Figure S5. Onset potential for the different catalysts studied: 20 % Pd/C (=), 20 % Pd7Snszo/C (=
), 20 % Pds0Snso/C (=), 20 % Pd7oMoso/C (— ), 20 % PdsoMoso/C (— ), 20 % Pd7zReso/C (— ) and 20 %



PdsoRes0/C (— ). Solution of KOH 1.0 mol 11 + EtOH 1.0 mol 1-.. (Scan rate: 50 mV s at room
temperature)

Figure 56. Microscopy images of the sample over the glassy carbon electrode before (left) and
after (right) the electrochemical reaction in a solution of KOH 1 mol 1! containing EtOH 1 mol
I



a)

b)

<)

d)

Current density {(mA cm™)

Current density (mA cm'z)

Current density (mA cm'z)

Current density (mA cm'z)

T rmees 20% Pd/C curve 30
Bl —— 20% Pd/C curve 35
o 2
= ]
o
< 1 4
= 1 7 = 4
= /r 3
2 0 }
% i g -
E 1 s o, 'f/l
0] -14 | B e /
= | W K w"
=1 ] v N
[ &)
24
_3 -
. | : | ' . . I T T T T T T T T T 1

-1200 -1000 -BOO -600 400 -200 O 200 400 800 80D
Voltage (mV)

20% Pd508Sn50/C curve 30

10 20% Pd508n50/C curve 35
0
-10
T L T
-1000 -500 0 500
4 Voltage (mV})
20% Pd70Sn30/C curve 30
—— 20% Pd70Sn30/C curve 35
2
0 //“y"r’”rﬁr_ﬁvi_‘»' s
- | PEE WS \“ :“/-
-2
'4 T T
-1000 -500 0 500
Voltage (mV}
20% Pd5OMo50/C curve 30
. —— 20% Pd50Mo50/C curve 35
0 p SRS
-2 T T T
-1000 -500 0 500
- Voltage (mV
4 20% Pd70Mo30/C curve 30 g ( }
—— 20% Pd70Mo30/C curve 35
i
2 i
0- g
i‘._‘ ”' e
-2 e
T T
-1000 -500 0 500

Voltage (mV}



s 20% Pd50Re50/C curve 30

{\"E - —— 20% Pd50Re50/C curve 35

S 22— ?

‘é ) e e T e

—= g- "/ _

= ; e

E R “. U p

T 2- Lo

© "

S 4-

=

= T y T
Q -1000 -500 0 500

4 Voltage (mV})

S men 20% Pd70Re30/C curve 30

= 20% Pd70Re30/C curve 35

a

< -

E 2

Py

E B —

S 0- s e e

= i sl i

—

5 2 ‘ ‘ '
Q -1000 -500 0 500

Voltage (mV}

Figure S7. Consecutive CVs cycles in a solution of KOH 1 mol I* for: a) Pd/C catalysts; b) Pd-Sn/C
catalysts; c) Pd-Mo/C catalysts; d) Pd-Re/C catalysts. E (mV) vs Ag/AgCl (3 M)). (Scan rate: 50 mV
sl at room temperature)



