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The H, selectivity of a catalyst

Generally, hydrazine can be decomposed to generate a mixture of N, and H, (Eq. 1) or a mixture
of NH3 and N3 (Eq. 2). The overall reaction is expressed as Eq. (3). Since the reaction according
to Eq. (2) does not generate H,, the H, selectivity, x, of a catalyst can be defined as the
percentage of decomposition according to Eq. (1). When NHjs is removed from the gas mixture,
the H, selectivity can be calcualted from the amounts of N, and H, based on Egs. (4) and (5).

N2Hz = N2 + 2H; ()
3NoH4 = 4NH3 + Ny (2)
3NLH, = 4(1-X)NH3 + (1+2X)N2 + 6xXH> (3)
N(Ng+Ho)/N(NoHe)=[(1+2X) + 6x1/3 @)
x = [3n(Na+H3)/n(NoHa)-1]/8 x 100% ©)
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Fig. S1 TEM images of Pd-Ir bimetallic nanostructures obtained at different stages of a standard

synthesis: @) 0.5 h, b) 1 h, and c) 9 h. The scale bar applies to all images.
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Fig. S2 High-resolution TEM images of the octapod and cage shown in Fig.2, ¢ and d.



Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2013

b))

3 3
s 8
= =
[} (72}
= c
Qo b}
£ Ir(4f) =
VN
345342 339336333 72 69 66 63 60 57 345342 339336333 72 69 66 63 60 57
Binding Energy (eV) Binding Energy (eV)
!‘Il I’Il
©)] 9
|
3 3
LA 8 |
= = !
73] 0 1
c c |
L a |
£ = i
i
345342 330336333 72 69 66 63 60 57 345342 339336333 72 69 66 63 60 57
Binding Energy (eV) Binding Energy (eV)

Fig. S3 X-ray photoelectron spectra (XPS) of Pd-Ir bimetallic nanostructures obtained at
different stages of a standard synthesis: a) 1 h, b) 2 h, ¢) 9 h, and d) 24 h. Black and red curves

correspond to elemental Pd and Ir, respectively.
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Fig. S4 TEM images of Pd-Ir bimetallic nanostructures obtained using the standard procedure,
except that the reaction temperature was set to a, b) 100 °C and c, d) 160 °C, respectively. The

products were obtained at different stages of the syntheses: a, ¢) 2hand b, d) 24 h.
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Fig. S5 TEM images of Pd nanostructures obtained from a standard synthesis, in which no Ir
precursor was added. The samples were obtained at different stages of the same synthesis: a) 2 h

and b) 24 h, respectively.
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Fig. S6 Catalytic decomposition of hydrazine monohydrate to generate H, in the presence of 14-

nm Pd-Ir nanocages as a catalyst.
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Fig. S7 A plausible mechanism involved in the decomposition of N,H,; over a Pd-Ir alloyed
nanocage.



