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Catalytic Performances of AuPt Alloys in-Situ Electrodeposited on Three Carbon Materials
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Abstract: Ketjen black (KB) or graphene nanosheets (GNs) were supported on carbon paper (CP) firstly. Subseq-
uently, in order to prepare air electrodes, AuPt alloys were electrodeposited on CP, CP/KB, CP/GNs substrates. It
is found that the AuPt alloy particles are dispersed uniformly on the CP/GNs/AuPt air electrode, meanwhile the
particle size is about 100 nm. The load mass of AuPt alloy catalyst was higher than others electrodes, meanwhile,
the test of EDS exhibits that Au content and Pt content are 78.84%(n/n) and 21.16%(n/n), respectively. With a
scan speed of 1 mV+s™, the onset potential of linear sweep voltammograms (LSV) for oxygen reduction reaction
(ORR) is 0.93 V in 0.1 mol L KOH solution. The CP/GNs/AuPt air electrode exhibit enhanced electrocatalytic
activity and stability for ORR in comparison with the CP/AuPt and CP/KB/AuPt electrodes, which is mainly
attributed to the high conductivity, large specific surface area of the GNs. GNs facilitate the uniform
electrodeposition and increase the load mass of AuPt alloy. Since GNs has some catalytic activity, the synergistic

effect between the GNs and AuPt alloy particles improves the catalytic performance of the CP/GNs/AuPt electrode.
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Fig.1 SEM images of different electrodes of (a) CP, (b) CP/AuPt (¢) CP/KB/AuPt and (d) CP/GNs/AuPt
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Fig.2 TEM image of CP/GNs/AuPt electrode, (a) TEM image of AuPt particles; (b, ¢, d) HRTEM images of AuPt particles,

(e) SAED pattern and (f) Size histogram of AuPt particles
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Fig.3 Sketch map of preparation process of the electrodes and the micromorphologies of AuPt alloys on different electrodes
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Fig.4 CV curves of (a) CP/GNs/AuPt electrode, (b) CP/

KB/AuPt electrode and (c) CP/AuPt electrode
measured in N,- and O, -saturated 0.1 mol- L™
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Table 1 Contents and catalytic properties of different air electrodes

g/ ICP w / mg ICP (%, nin) EDS (%, nin)
Electrodes E, 1 V* E, IV
(mA-cm™) Au Pt Au Pt Au Pt
CP/AuPt 0.83 0.61 0.39 0.1327 0.074 9 63.92 36.08 66.90 33.10
CP/KB/AuPt 0.85 0.67 0.34 0.1520  0.062 2 70.96 29.04 78.77 21.23
CP/GNs/AuPt 0.88 0.70 0.43 0.257 3 0.093 3 73.39 26.61 78.84 21.16

* Value of £, (V) is the corresponding potential when the current density is 0.03 mA-cm™ in LSV test.
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Fig.6  Mapping images of (a) Au and (b) Pt of CP/GNs/AuPt electrode, SEM images of (c, ) CP/KB/AuPt electrode and
(d, f) CP/GNs/AuPt electrodes after 100 cycles CV measurement
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