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High catalytic property
High cost for application

Reduction of required Pt amount for catalysts
without sacrificing the catalytic activity
- Alloying with Ni and Dilution of Pt

Authors have been achieved to obtain NiggPt;

alloy nanoparticles with cubic shape [*]
[*] Huaman J L C, Fukao S, Shinoda K and Jeyadevan B, CrystEngComm 13 (2011), 3364,

Particle size reduction by using nano-Pt seed
in synthesizing process

Characterization of Structure and Catalytic
property

Experimental

Synthesis of NiPt particles  using alcohol reduction process
solvent : 1-heptanol 100mL
precursors : Ni acetate tetrahydrate Ni{CH,C00),4H,0 and
i hexachroloplati hexahydrate H,PtCl,-6H,0

(Ni:Pt =4:1)
dispersing agent : oleylamine
reaction temp. and time : 174°C and 40min
- sample A with no-use seeds and sample B with nano-Pt seeds

Characterizations

Morphology TEM observation

XRD using CuKa radiation

X-ray Absorption Spectroscopy (XAS) at SPring-8 BL14B2

Crystal structure
Local structure
Catalytic property using reaction

hydrogenation from 1-octene CgH, ¢ to octane CgH g
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Results and Discussions

Morphology ~TeM observation Crystal phases ~ cuka XRD
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using Pt-seed 2 thata (dea)
cubic shape
ot const. (om)
sample B 0.3546
sample A 0.3529
bulk Ni 0.3524

#nano-sized fcc with larger lattice const.
— Pt-rich nanoparticles

Local structure ~ xas

Radial distribution function around Ni
obtained from EXAFS spectra
measured at Ni K abs. edge

Radial distribution function around Pt
obtained from EXAFS spectra
measured at Pt L; abs. edge
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sampleB 02496 00081 02531  0.0068
sampleA 02491 00087 02519  0.0061
Ni bulk 02491 00073
Ptseed 02741 00081 ¢ ol 02 03 04 05




Conclusion

Catalytic property ~ hydrogenation reaction

Ave. particle size was reduced from 14nm to 10nm

iy 60 conversion o " A A
& i hano Pt - b\o’ using nano-Pt seed in reaction solution.
=
g nano-Pt 49.3
g sample B 33.2 Pt was alloyed with Ni almost nomogeneously.
E 30 sample A 15.0
£ The NiPt alloy particles indicated high potential to
] apply to use as chemical catalyst.
H 19 The 1-octene to octane conversion
< 0 efficiencies of these particles were

0 30 60 90 120 comparable to pure Pt particles,

Reaction time (min) despite the fact that they contain

only 5 to 10 percent Pt.
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