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Comparison of the Characteristics of Pd-Ir-Y Ternary Alloy Catalyst Particles
and Oxygen Reduction Activity According to Yttrium Contents
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chanho.pak@gist.ac.kr Abstract >> To enhance catalyst activity of the palladium (Pd) towards oxygen re-

_ duction reaction (ORR), iridium (Ir) and yttrium (Y) were alloyed by polyol method.
Ei\fzzzd 22 mye’éoolfg Due to the low reduction potential of Y, it is hard to reduce Y ion completely by pol-
Accepted 30 June, 2018 yol method. In XPS spectra, the binding energy of the Pd is shifted to a lower val-

ue, which indicates the d-electron of Pd is filled by the electron from the Y. And
other phases of Y are observed by the XPS. Among the catalysts, the PdalrYo.1/C
showed the best activity towards ORR, which indicates the metallicY is effective
for improving the catalytic activity. Thus, for further enhancing ORR activity, the
novel method for complete reduction of Y is needed.
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Fig. 1. XRD patterns of Pd-Ir-Y alloy catalysts (4:1:0.1, 0.5, 1,
2), Pd/C and Pd4lr/C
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Fig. 2. Pd 3d XPS spectra of Pd-Ir-Y alloy catalysts (4:1:0.1,
0.5, 1, 2), Pd/C and Pdalr/C
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Table 1. Binding energy of Pd 3ds, and Y 3ds;

Pd 3ds Y 3dsp
Catalyst V) V)
Pd/C 335.82 -
PdsIr/C 336.06 -
Pd4IrY,./C 335.82 Not measurable
PduIrY,s/C 335.78 158.47
PdyIrY/C 335.77 158.34
PdJIrY»/C 335.77 158.82
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Fig. 3. TEM image of Pd-Ir-Y alloy catalyst (a) PdalrYo.4/C, (b)
PdslrYos/C, (c) PdslrY/C, and (d) PdalrY2/C
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Fig. 4. Cyclic voltammetry of Pd-Ir-Y alloy catalysts (4:1:0.1,
0.5, 1, 2), Pd/C and Pd4Ir/C
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Table 2. Electrocatalysis properties of Pd-Ir-Y alloy cata-
lysts(4:1:0.1, 0.5, 1, 2), Pd/C and Pd.Ir/C

Catalyst ECSA (m/gpa) | T at 0.75V (mA/cm’)
Pd/C 8.59 0.076
Pd,Ir/C 23.76 0.280
PdIrY,,/C 26.46 0.500
PdIrY,s/C 25.08 0.463
PdIrY/C 20.73 0.173
PdIrY,/C 18.02 0.165
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Fig. 5. Linear sweep voltammetry of Pd-Ir-Y alloy catalysts
(4:1:0.1, 0.5, 1, 2), Pd/C and Pd4Ir/C
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