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Titlee ELECTROCHEMICAL CATALYSTS

Fig. 1

(57) Abstract: A composition
useful in electrodes provides
higher power capability through
the use of nanoparticle catalysts
present in the composition.
Nanoparticles ~ of  transition
metals are preferred such as
manganese, nickel, cobalt, iron,
palladium,  ruthenium, gold,
silver, and lead, as well as aloys
thereof, and respective oxides.
These nanoparticle  catalysts
can substantially replace or
eliminate platinum as a catalyst
for  certain  electrochemical
reactions.  Electrodes, used as
anodes, cathodes, or both, using
such catalysts have applications
relating to metal-air batteries,
hydrogen fuel cells (PEMFCs),
direct methanol fuel cells
(DMFCs), direct oxidation fuel
cells (DOFCs), and other air or
oxygen breathing electrochemical
systems as well as some liquid
diffusion electrodes. Figure
1 is a transmission electron
microscopy photograph of a
nickel  nanoparticle  catalyst,
illustrating size and uniformity of
the particles.
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1. The present claims 1 and 34 relate to an extrenely large nunber of
possible products. Support and disclosure in the sense of Article 6 and
5 PCT is to be found however for only a very small proportion of the
products and net hods cl ai med, see description of the present
appl i cation. The non-conpliance with the substantive provi si ons isto
such an extent, that the search was perforned taking into consideration
the non-conpliance in determning the extent of the search (PCT

Gui del i nes 9.19 and 9.23).

2. The search was restricted to those claimed products and nethods which
appear to be supported and a generalisation of their structural
formul ae, that is:

2.1. The search of claim 1 was restricted to a catalyst conposi tion

having netal nanoparticles and a substrate, said nanoparticles having an
oxide shell ’
2.2. The search of claim 34 was restricted to a catalyst conposi tion

having netal nanoparticles and a binder, said nanoparticles having an

oxi de shell

3. The search of clains 17, 19, 22-24 and 27, conprising the product

claimed in claim 1, and claims 42 and 47-49, conpri sing the product

clained in claim 34, was restricted in the sane manner.

4. The search of the subject-natter of the dependent clainms was also

perf or med taking into account the above: ment i oned restriction.

The applicant's attention is dramn to the fact that clainms relating to

i nventions in respect of which no international search report has been
establ i shed need not be the subject of an international prelimnary

exam nation (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Prelimnary Exam ni ng Aut hority is
normally not to carry out a prelimnary exam nation on matter which has
not been searched. This is the case irrespective of whet her or not the
claims are anmended follow ng recei pt of the search report or during any
Chapt er Il procedure. If the application proceeds into the regional phase
before the EPO the applicant is reminded that a search may be carried

out during exam nation before the EPO (see EPO Guideline cCv, 8.2),
should the problens which led to the Article 17(2)PCT declaration be
over cone.
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Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate b subject matter not required to be searched by this Authority, namely:

V
2. Claims  Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

see FURTHER | NFORVATI ON sheet PCT/| SA/ 210

3. [__—l Claims Nos.:
because they are dependent claims and are not drafted in accordance  with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching  Authority found multiple inventions in this international application, as follows:

1. l lAs all required additional search fees were timely paid by the applicant, this international search report covers allsearchable
-J claims.

2. As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional  fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search reportcovers
Qﬂnl\vy thhoossee Blaaiimmss foorr Whhiinchh t’IEReSS WRelRe ﬂaaudd” Shpfieociiffiircaallllwy aaiimmss NnOSS.'.

4. No required additional search fees were timely paid by the applicant. —Consequently, this international search report is
restricted  to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest DThe additional ‘search fees were accompanied by trie applicant's  protest and, where applicable, the
payment of a protest fee.

DThe additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

DNO protest accompanied the payment of additional search fees.
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