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Introductio

Soontaneous depasition isasmple and unique method thet is
basad on a redox reaction with an ad of a driving force of a
potertid gap.  There have been many researches usng various
binary dectrocatdysts with mono- and multi- layers prepared by
this method, but they were composed of only precious metds
We have gpplied the method to the deposition of Pt on Ni thet
was not a predous metd.  We found tha P:Ni dloy
nanopartides were produced on a Ni subdtrate, resulting in the
improved dectrocataytic activity for methanol oxidation. In this
work, the effect of additives or subgtrates on the dectrocataytic
adtivity for methanol oxidation wesinvestigated.
Experimental

A Ni disk with the diameter of 5 mm and height of 5 mmwas
aneded a 500 in H, amospherefor 1 h to remove surface
oxide After cooling the Ni disk down to ambient temperature,
10 mM H,PtClg aqueous solutions containing 0-100 mM NiSO,
& an additive were cagt on the Ni disk, respectively. After 5 min,
the prepared dectrocatdysts were washed with Millipore water
(18.3M Q) and then usad for variousmesurements. NigMo and
NigW dloysasasubdrate were prepared by arc mdting.
Reaultsand Discussion

Fgure 1 shows SEM images of the prepared depodts  The
deposits were nanopartides with gpparent szes of 250-300 nm.
When higher concentrations of Ni* were involved in 10 mM
H,PtCl aqueous solution, the partide Sze of the deposits became
grdl. The (1 1 1) diffraction peek for each depost caused
line-broadening, suggedting the production of nanopartides, and
shifted in higher diffraction angles suggesting dloying between
Ptand Ni.

Assuming that each deposit isahomogeneous P-Ni dloy, its
compasition was esimeted according to Vegard's law (Fg. 2).
AES ds showed that each deposit was composad of only Ptand
Ni. XPSspectrafor the Pt-Ni dloy nenopartidles showed that Pt
44, pesk shifted in higher binding energies than Pt and Ni 2ps,
peek shifted in lower binding energiesthan Ni.  The pogitions of
the Pt 4f7, and Ni 2pa, pesks kept congtant irrespedtive of the Ni?*

conoentration. The onsgt potetid for methandl
dectorooxidation was evduated by cydic votammetry. The
onset potentia for P-Ni dectrodes was somewhat more negative
then that for Pt. Potentiogatic messurement for metnandl
oxidation showed thet current decay for the Pt-Ni dectrodes was
dower then thet for a Pt dectrode. Ni®* in HPtClg agueous
solution made no difference on the onsat potentid and current
decay in the potetiodatic messurement for  methanol
eectrooxidation compared with P-Ni.

In cae of P:-NigMo and P:-NigW dectrodes, the onset
potentid for methanol dectrooxidation was more negative than
Pt-Ni dectrodes Current decay in the potentiongtatic
messurement <o effectively suppressed.

Ni2+: 0 ._

f = fl"i-t-. -{.. I.

£

Ni2+: 100 mM

FHg. 1 SEM images of the prepared deposits

3.90

3.89

3.88

Lattice constant / A

3.87

Atomic ratio of Pt at surface / %

0 20 40 60 80 100

Concentration of Ni 2+ / mM

Fig. 2 Content of Pt in deposits



	Introductio
	Spontaneous deposition is a simple and unique method that is based on a redox reaction with an aid of a driving force of a potential gap.  There have been many researches using various binary electrocatalysts with mono- and multi- layers prepared by this
	Experimental
	Results and Discussion

