(®)
2011 2013

Developent of Multi-monolayer-type Catalysts for Direct Ammonia Fuel Cells

SHIROISHI, Hidenobu
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Multi-walled carbon nanotube (MWCNT) supported multi-layered shell core noble meta
I particles has been developed by an ethanol reduction method. The successful combination of metals were P
t outer shell 7/ Ir inner shell / Pd core and Pt outer shell / Ir inner shell / Rh core. It is demonstrated
that the overpotential of Pt/Ir/Rh/MNCNT by the ethanol reduction method was lower than that of Pt and Pt
/1r/WICNT, suggesting that the electronic state of a shell metal was influenced by the core metal to chang
e the catalytic activity toward ammonia oxidation in the case of two layer shells. Thus, it is suggested t
hat mgltilayer shells enable to adjust the adsorption energy of Nads which is a poisoning specie of ammoni
a oxidation.
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Fig. 2. XRD patterns of Ir core based
catalysts, and schematic patterns of
Ir(M, JCPDS No. 046-01044), Rh( ",
JCPDS No. 005-0685), Au(M, JCPDS
NO. 004-0784), and Pt(H, JCPDS NO.
004-0802).
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Fig. 3 XRD patterns of (a) Rh core based
catalysts and (b) Pd core based catalysts,
and and schematic patterns of Pd( ™,
JCPDS No. 046-01043), Ir(M, JCPDS No.
046-01044), Rh(/", JCPDS No. 005-0685),
and Pt(M, JCPDS NO. 004-0802).
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Fig. 5 Tafel plots for the ammonia
oxidation using various electrodes in 100
mM NHs- 0.1 M KOH. Scan rate is 5 mV
s1,
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Table 1 Fitting parameters obtained by RK method and GN method according to the

mathematical model of NHs oxidation.

sample logio(Kags / cm” mol™ s logio(kox/ 5™ 1oguo(Kaes/s™)  R®
PYMWCNT 478 -0.595 -0.914 0.988
PY/IFMWCNT 4.83 -0.548 -0.943 0.992
Ptlr=7:3/MWCNT 4.89 -0.588 -0.919 0.995
Pt/Ir/Rh/MWCNT-EtOH 3.87 -1.08 -0.843 0.954
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