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Fig. S1: TEM of the pristine C/Pd sample (A-B) and C/Pd/NiOOH sample (C-D)



Fig. S3: HRTEM image of Pd/y-NiOOH with corresponding FFT (insets).
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Element (keV) Mass$% Counts Error% Atom%
0 K 0.525 13.70 1036.12 0.03 44.90
Ni K 7.471 31.39 2416.59 0.04 28.04
pd L* 2.838 54.91 1971.28 0.04 27.06 50 nm
Total 100.00 100.00

Fig. S4: (a) Energy Dispersive X-ray spectroscopy with the corresponding table of weight and atomic ratios.
(b) HAADF-STEM elemental mapping showing the carbon (green), palladium (blue) and nickel (red)

distribution (note that a slight drift occurred during the acquisition)

Extraction of the specific activity, mass activity, and exchange current density

The kinetic currents for HOR in alkaline media at 0.01 V vs. RHE were calculated based on the Koutecky—
Levich equation[1].

L=T*14/1,-n

where / is the measured current (from RDE), and /d indicates the diffusion limited current.

The kinetic currents for HOR in alkaline media at 0.01 V vs. RHE were then normalized to the mass of
metals to obtain the mass activity.

L,=liyM,,

The electrochemical surface area of catalysts (ECSA), was determined from the cathodic peak at 0.65
V/RHE, which is related to the reduction of oxygen species on Pd [2]

The kinetic currents for HOR in alkaline media at 0.01 V vs. RHE were then normalized to the

electrochemical surface area to obtain the specific activity.

I.s=1,JECSA



The exchange current density (i) was calculated from the Tafel plots extracted from the plot of Nernstian

overpotential (1y) vs. kinetic current (iy).

Table S1: Comparison between the Pd-based anode materials for AEMFCs

Exchange Mass Mass
current activit activi I, J @ 0.8V in
ECSA Y _ v @
Catalyst density in[A/g | in[Alg | [mA/cm?pgy] AEMEFC Reference
) [m?/gPGM]
Ip PGM] pGm] @0.01V [A/mgPGM]
[mA/cm?pgp] @0.01V | @0.1V
Pd/y- :
0.2 98 48 760 0.05 0.75 This study
NiOOH/C
Ir;Pd Rue/C 0.6 110 340 2890 0.28 2 9,31
9, This
Pd/C 0.025-0.05 122 8 26981 0.006 0.052
study
calculation of exchange current density is very challenging since the
NiPd/C specific surface for each metal (Ni and Pd species) is difficult to 0.33 20
determine for such a nanocomposite
Pd/C-CeO, 26
0.05-0.1 43 9-18 11008 0.02-0.04® 0.5

Pd/C-CeO, 27

a calculated based on Tafel slope (66 mV/dec)

b calculated from Butler-Volmer equation for low n
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