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It Is an object of the present invention to provide a cathode catalyst for fuel cells containing platinum and iron which can maintain

the durabillity of a battery and can make a battery high o
consists of an alloy containing platinum and iron and fu
one or more sorts of elements selected from the group

Utput. The cathode catalyst for fuel cells comprises a supporting layer which
ther containing the third component which has an affinity for iron including
consisting of tungsten, titanium, molybdenum, rhenium, zinc, manganese,

tin, tantalum and rhodium, and a support on which the supporting layer Is loaded. A catalyst using an alloy containing platinum ana
Iron enables the batteries to become high output. By alloying one or more sorts of elements of the third component which has an
affinity for iron with an alloy containing platinum and iron, it is possible to prevent eluting of the iron into the electrolyte.
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ABSTRACT

It is an object of the present invention to provide a cathode
catalyst for fuel cells containing platinum and 1ron which can
maintain the durability of a battery and can make a battery high
output. The cathode catalyst for fuel cells comprises a supporting
layer which consists of an alloy containing platinum and iron and
further containing the third component which has an affinity for
iron including one or more sorts of elements selected from the group
consisting of tungsten, titanium, molybdenum, rhenium, zinc,
manganese, tin, tantalum and rhodium, and a support on which the
supporting layer 1s loaded. A catalyst using an alloy containing
platinum and iron enables the batteries to become high output. By
alloying one or more sorts of elements of the third component which
has an affinity for iron with an alloy containing platinum and iron,

it is possible to prevent eluting of the iron into the electrolyte.
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CATHODE CATALYST FOR FUEL CELL

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a cathode catalyst for fuel
cells. More specifically, it relates to a cathode catalyst for fuel
cellswhichcontainsanalloyofplatinum, ironandthe third component
including one or more sorts of elements selected from the group
consisting of tungsten, titanium, molybdenum, rhenium, 2zinc,

manganese, tin, tantalum and rhodium.

Description of the Related Art

[0002] As foracatalyst used for the cathode of fuel cells, platinum

has been conventionally used. In this case, it is known that, by
alloying platinum and iron and using thereof for a cathode catalyst,
the activity of oxygen reduction will be increased, so the batteries

can become high output.
[0003] Forinstance, JapaneseUnexaminedPatent Publication (KOKAI)
No. ©60-7941 discloses an electrode catalyst containing a

super-lattice structure platinum-iron alloy dispersed on the
supports.

[0004] However, in a case where the acid electrolyte which consists
of ahighpolymermaterial having SO3H group, suchas aperfluorocarbon
aclid ionomer, 1sused as theelectrolyte of a fuel cell and the cathode
catalyst of a fuel cell i1s made to contain a platinum-iron alloy,

it may arise that the iron contalned 1n a platinum-iron alloy elutes

into the electrolyte of a fuel cell. That is, the electrolyte will
become strong acid when having SOsH group and swelled with water.

In such a case, 1f the cathode catalyst of a fuel cell is made to
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contain a platinum-iron alloy, a base metal like iron will be eluted
out as ions. The eluting 1ons are ion-exchanged with the proton
in the electrolyte, i.e., H  of SO3H group. This leads to
deterioration of the conductivity of the high polymer electrolyte.
As a result, it will arise the problem that the battery performance
will be lowered and the life span of a fuel cell is unable to be

extended.

SUMMARY OF THE INVENTION

[0005] It istherefore anobject of the present invention to provide
a cathode catalyst for fuel cells containing platinum and iron which
can maintain the durability of a battery and can make a battery high
output.

[0006] As a result of diligent study by the present inventors, they
have 1nvented a cathode catalyst for fuel cells used for the cathode
of fuel cells comprising: a supporting layer which consists of an
alloy containing platinum and iron and further containing the third
component which has an affinity for iron including one or more sorts
of elements selected fromthe group consisting of tungsten, titanium,
molybdenum, rhenium, zinc, manganese, tin, tantalum and rhodium,

and a support on which said supporting layer is loaded.

[0007]) Namely, by adding platinum and iron and further adding the

third component which has an affinity for iron including one or more
sorts of elements selected from the group consisting of tungsten,
titanium, molybdenum, rhenium, zinc, manganese, tin, tantalum and
rhodium, and alloying preferentially iron and the element included
in these third components, it is possible to prevent eluting of the

iron into the electrolyte membrane. It is also possible to extend
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the life span of cathode catalysts. Further, since it contains
platinum and 1iron, 1t 1is possible to make the batteries high output
by increasing the reaction of oxygen reduction.

[0008] By using the cathode catalyst for fuel cells of the present
invention, eluting of the 1iron which causes degradation of an
electrolyte membrane can be prevented, and the durability of a fuel
cell can be maintained. Moreover, since it contains iron, the

batteries can be made high output.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The form for carrying out the cathode catalyst for fuel cells
of the present invention 1s explained below. A more complete
appreciation of the present invention and many of its advantages
will be readily obtained as the same becomes better understood by
reference to the following detailed description when considered in
connectionwith the accompanyingdrawings anddetailed specification,

all of which forms a part of the disclosure. Fig. 1 illustrates

the result of a comparative examination.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

S e e e A e o e S oo B S e S S i e S

[0010] 2 cathode catalyst for fuel cells is used as a cathode of

fuel cells, namely, as the side of the electrode towhich an oxidizing
agent 1s supplied. For instance, in hydrogen-oxygen fuel cells,

1t can be used as a catalyst of the oxygen electrode.

[0011] The cathode catalyst for fuel cells of the present invention
1s characterized in having a supporting layer which consists of an

alloy containing platinum and iron and further containing the third

component which has an affinity for iron including one or more sorts
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of elements selected fromthe group consisting of tungsten, titanium,
molybdenum, rhenium, zinc, manganese, tin, tantalum and rhodium,
and a support on which the supporting layer 1s loaded.

[0012] A supporting layer of the cathode catalyst for fuel cells
of the present invention consists of an alloy containing platinum
and iron and further containing the third component which has an
affinity for iron including one or more sorts of elements selected
fromthegroupconsistingof tungsten, titanium, molybdenum, rhenium,
zinc, manganese, tin, tantalum and rhodium.

[0013) That is, as for an alloy used here, an alloy which further
added one sort of elements of the third component to platinum and
iron can be used, 1.e., a platinum-iron-tungsten alloy, a
platinum-iron-titanium alloy, a platinum-iron-molybdenum alloy, a
platinum-iron-rhenium alloy, a platinum-iron-zinc alloy, a
platinum-iron-manganese alloy, a platinum-iron-tin alloy, a
platinum-iron-tantalum alloy, a platinum~-iron-rhodium alloy, etc.
Further, it 1s possible to arbitrarily combine two or more sorts
of elements of the third component with platinum and iron, like a
platinum-iron-tungsten-molybdenum alloy.

[0014] The ratio between platinum, iron and the third component
can be, when platinum 1s taken as 100 by weight, iron approximately
0.5-10 by weight, and the third component approximately 5-50 by
welght.

[0015] Among these alloys, the alloy which consists of platinum,
iron and tungsten, and the alloy which consists of platinum, iron
and titaniumare preferable. It isbecauseaplatinum-iron-tungsten
alloy and a platinum-iron-titanium alloy show excellent durability

as a cathode catalyst for fuel cells. That is, it is because eluting
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of the iron intoanelectrolysis solution or anelectrolysis membrane
is prevented.

[0016] Inthecaseof aplatinum-iron-tungsten alloy, whenplatinum

1s taken as 100 by weight, iron can be approximately 0.5-10 by weight,
tungsten approximately 5-50 by weight. More preferably, iron can
be approximately 1.0-3.0 by weight and tungsten approximately 20-30
by welight.

[0017)] Inthecaseofa platinum-iron-titaniumalloy, when platinum
is taken as 100 by weight, iron can be approximately 0.5-10 by weight,
titanium approximately 5-20 by weight.

[0018] Moreover, in addition to platinum, iron and metal of the
third component, it is also possible to further contain metal other
thanthese. Forexample, cobalt, nickel, chromium, etc. canbe listed,
however, 1t 1s not limited to these.

[0019] The support of the cathode catalyst for fuel cells of the
present 1nvention 1s a support onwhich the supporting layer mentioned
above 1s locaded. A material suitable for such a support can be used.
For instance, carbon materials, such as a carbon powder, etc. can
be used, however, 1t 1s not limited to this.

[0020] 1In addition, the ratio of a support and a supporting laver
can be approximately 100 by weight of a support and 5-70 by weight
of a supporting layer. More preferably, a supporting layer can be
20-60 by weight.

[0021] The cathode catalyst for fuel cells of the present invention
can be produced by loading platinum, iron and an element of the third
component on a material which is used as a support, such as a carbon
powder, thereafter performing reducing treatment, alloying, washing

and vacuum drying.
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[0022] The cathode catalyst for fuel cells of the present invention

produced in such a manner can be used in loading a cathode for fuel
cells. In this case, it is suitable to use as a cathode catalyst
of a polymer electrolyte fuel cell. As described above, i1n a case
where the acid electrolyte which consists of a polymer having SO;H
group, such as a perfluoro acid ionomer, 1s used as the electrolyte
of apolymerelectrolyte fuelcell, theelectrolytewill become strong
acidwhen swelledwithwater. Insuchacase, if the cathode catalyst
of a fuel cell is made to contain a platinum-iron alloy, a base metal
like iron will be eluted out as ions. In the present invention,
however, since an element of the third component is also alloyed,
eluting of the iron can be prevented.

[0023])] 1In addition, as material which can be used as a cathode for
fuel cells, the material of carbon group, such as a carbon cloth
and a carbon paper, can be used. However, it isnot limited to these.

It can be used to load by the suitable method for such material.

Examples
(Example No. 1)

[0024] First, 6.0gofcarbonpowderwereaddedtol.0Lof hexahydroxy-
platinatenitrate solutioncontaining3.6gofplatinumandthe carbon
powder was sufficiently dispersed 1n this solution. Then, the
resulting solution in which the carbon powder was dispersed was

filtered and washed to obtain carbon powder on which platinum was

loaded.

[0025] This carbon powder was uniformly dispersed in 0.5 L of

deionizedwater, and0.lLof ironnitrateaqueous solutioncontaining

0.2 g of iron was further added. Thereafter, 6 % by mass of the
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agueous ammonia was dripped into the aqueous solution so that the
pH (Hydrogen ion exponent) was adjustedto 5.0-8.0, and iron hydroxide
was precipitated. Filtering and washing of this aqueous solution
which iron hydroxide was precipitated was carried out to obtain a

carbon powder on which platinum and iron were loaded.

[0026] This carbon powder was uniformly dispersed in 0.5 L of

deionized water, and 0.2 L of ammonium tungstate para pentahydrate
aqueous solution containing 0.2 g of tungsten was further added.
Next, nitrate solution was dripped into the aqueocus solution until
the pH became 1.0 or less, and tungsten trioxide was precipitated.
Filteringandwashingof thisaqueoussolutionwhichtungstentrioxide
was precipitated was carried out to obtain a carbon powder on which

platinum, 1ron and tungsten were loaded.

[0027] Reducing treatment was performed to the resulting carbon
powder at 600 C in a hydrogen atmosphere for 0.5-1.0 hours, and

subsequentlyalloying treatment was carriedoutat 650°C inanitrogen

atmosphere for one hour. Then, this alloying treated powder was

sufficlently washed with deionized water, dried in a vacuum drier

at 100 C for 4 hours to obtain a carbon catalyst powder loading a

platinum-iron-tungsten alloy (1).

[0028] Thiscarbon catalystpowder locadingaplatinum-iron-tungsten
alloy (1) had a platinum loading density of 36 % by mass, an iron
loading density of 2 % by mass and a tungsten loading density of

2 % by mass.

[0029] Moreover, the particle diameter of an alloy of this carbon

catalyst powder loading a platinum-iron-tungsten alloy (1) was

measured by X-ray diffraction (XRD), it was 2.5-4.0 nm.
[0030] Inaddition, theparticlediameter of analloywas calculated
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from the peak position (around 40 degree) which belongs to (111)
surface at half height. A platinum-iron-a-alloy is subject to
distortion of a crystal when alloying, and the peak position which
belongs to (111) surface 1s shifted to a high angle side. The peak
position, which belongs to (111) surface of an alloy of this carbon
catalyst powder loading a platinum-iron-tungsten alloy (1) in X-ray
diffraction, was 40.1 degree and alloying was confirmed.
(Example No. 2)

[0031] By the same way as Example 1, 3.7 g of platinum and 0.2 g

of i1ron were loaded on 6.0 g of carbon powder.

[0032] This carbon powder was uniformly dispersed in 0.5 L of
delonized water, and 0.2 L of titanium chloride aqueous solution
containing 0.1 g of titanium was further added. Subsequently, 1lg
of sodiumborohydride were addedto this aqueous solutionasareducing
agent. Such solution was filtered and washed to obtain a carbon
powder on which platinum, iron and titanium were loaded.

[0033] Reducingtreatment, analloyingtreatment, washingandvacuum
drying was performed to this carbon powder like Example 1 to obtain
a carbon catalyst powder loading a platinum-iron-titaniumalloy (2).

[0034] Thiscarboncatalystpowder loadingaplatinum-iron-titanium
alloy (2) had a platinum loading density of 37 % by mass, an iron
loading density of 2 % by mass and a titanium loading density of
1l % by mass.

[0035] Moreover, the particle diameter of an alloy of this carbon
catalyst powder loading a platinum-iron-titanium alloy (2) was
measured by X-ray diffraction (XRD), itwas 3.5-6.0nm. Inaddition,
the peak position, which belongs to (111) surface of an alloy of

this catalyst powder (2) in X-ray diffraction, was 40.4 degree and

8
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alloying was confirmed.

(Example No. 3)

[0036] By the same way as Example 1, 3.6 g of platinum and 0.2 g

of iron were loaded on 6.0 g of carbon powder.

[0037)] This carbon powder was uniformly dispersed in 0.5 L of

deionized water, and 0.2 L of molybdenum chloride aqueous solution
containing 0.2 gof molybdenumwas further added. Then, 1 gof sodium
borohydrate was added to this aqueous solution as a reducling agent.
Such solution was filtered and washed to obtain a carbon powder on

which platinum, iron and molybdenum were loaded.

[0038) Reducingtreatment, analloyingtreatment, washingandvacuum

drying was performed to this carbon powder like Example 1 to obtain
a carbon catalyst powder loading a platinum-iron-molybdenum alloy
(3).

[0039] This carbon catalyst powder loading a platinum-iron-
molybdenum alloy (3) had a platinum loading density of 36 % by mass,
an iron loadingdensity of 2 $ bymass and a molybdenum loading density

of 2 % by mass.

[0040] Moreover, the particle diameter of an alloy of this carbon

catalyst powder loading a platinum-iron-molybdenum alloy (3) was
measured by X-ray diffraction (XRD), it was 3.0-5.0 nm. Further,
the peak position, which belongs to (111) surface of an alloy of
this catalyst powder (3) in X-ray diffraction, was 40.3 degree and
alloying was conflrmed.

(Example No. 4)

[ 0041 ] 6.0 g of carbon powder were added to 1.0 L of

hexahydroxyplatinate nitrate solution containing 3.7 g of platinum

and the carbon powder was sufficiently dispersed 1n this solution.

9
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Then, 0.1 L of iron nitrate aqueous solution containing 0.2 g of
iron and titanium chloride aqueous solution containing 0.1 g of
titanium were added to this solution that the carbon powder was
dispersed. Thereafter, 6 %¥bymass of the agueous ammoniawas dripped
into this agueous solution so that the pH (Hydrogen 1on exponent)

was adjusted to 6.0-8.0. Filtering and washing of this aqueous

solutiontoobtainacarbonpowderonwhichplatinum, ironandtitanium

were loaded.

[0042] Reducingtreatment, analloyingtreatment, washingand vacuum
drying were performed to this carbon powder like Example 1 to obtain
a carbon catalyst powder loadingaplatinum-iron-titaniumalloy (4).

[0043] Thiscarboncatalystpowderloadingaplatinum-iron-titanium
alloy (4) had a platinum loading density of 37 % by mass, an iron
loading density of 2 % by mass and a titanium loading density of
1 % by mass.

[0044] Moreover, the particle diameter of an alloy of this carbon
catalyst powder loading a platinum-iron-titanium alloy (4) was
measured by X-ray diffraction (XRD), 1t was 3.5-6.0 nm. Further,
the peak position, which belongs to (11l1l) surface of an alloy of
this catalyst powder (4) in X-ray diffraction, was 40.2 degree and
alloying was confirmed.

(Example No. 5)

[0045]) By the same way as Example 4, 0.0 g of carbon powder were
suspended to a solution containing 3.6 g of platinum and 0.2 g of
iron. That 1s, 6.0 g of carbon powder were added to 1.0 L of
hexahydroxyplatinate nitrate solution containing 3.6 g of platinum
and the carbon powder was sufficiently dispersed in this solution.

Then, 0.1 L of iron nitrate aqueous solution containing 0.2 g of

10



CA 02485877 2004-10-22

iron was added to the resulting solution in which the carbon powder

was dispersed. Instead of titanium chloride aqueous solution, a

molybdenum chloride agqueous solution containing 0.2 g of molybdenum

was added. Subsequently, 63bymassoftheaqueousammonliawasdripped

into this agueous solutlon, and the pH (Hydrogen l1on exponent) was

adjusted to 6.0-8.0. Filtering andwashing of this aqueous solution

was carried out to obtain a carbon powder on which platinum, iron

and molybdenum were loaded.
[0046] Reducingtreatment, analloyingtreatment, washingandvacuum

drying were performed to this carbon powder like Example 1 to obtain

a carbon catalyst powder loading a platinum-iron-molybdenum alloy

(S) .
[0047] This carbon catalyst powder loading a platinum-iron-

molybdenum alloy (5) had a platinum locading density of 36 % by mass,

an iron loadingdensity of 2 ¥ bymass and a molybdenum loading density

of 2 % by mass.

[0048)] Furthermore, the particlediameter of analloyof thiscarbon

catalyst powder loading a platinum-iron-molybdenum alloy (5) was

measured by X-ray diffraction (XRD), it was 3.0-5.0 nm. The peak

position that belongs to (1l1l1) surface of an alloy of this catalyst

powder (4) in X-ray diffraction was 40.2 degree and alloying was

confirmed.

(Example No. 6)

[0049] By the same way as Example 1, 3.6 g of platinum and 0.2 g
of iron were loaded on 6.0 g of carbon powder.

[0050] Reducingtreatment, analloyingtreatment, washingandvacuum

drying were performed to this carbon powder like Example 1 to obtain

a carbon catalyst powder loading a platinum-iron alloy.

11
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[0051] This carbon catalyst powder loading a platinum-iron alloy

was uniformly dispersed in 0.5 L of deionized water, and 0.2 L of
ammonium tungstate para pentahydrate aqueous solution containing
0.2 g of tungsten was further added. Next, nitrate solution was
dripped into the agqueous solution until the pH became 1.0 or less,
and tungsten trioxide was precipitated. Filtering and washing of
this aqueous solution which tungsten trioxide was precipitated was
carried out to obtain a carbon catalyst powder on which a
platinum-iron alloy was loaded.

[0052] Reducingtreatment, analloyingtreatment, washingandvacuum
drying were performed to this carbon catalyst powder like Example
1 toobtainacarboncatalyst powder loadingaplatinum-iron- tungsten
alloy (6).

[0053] Thiscarboncatalystpowder loadingaplatinum-iron-tungsten
alloy (6) had a platinum loading density of 36 % by mass, an 1ron

loading density of 2 % by mass and a tungsten loading density of
2 % by mass.

[0054] Moreover, the particle diameter of an alloy of this carbon
catalyst powder loading a platinum-iron-tungsten alloy (6) was
measured by X-ray diffraction (XRD), it was 2.5-4.0 nm. The peak
position that belongs to (111) surface of an alloy of this catalyst
powder (6) in X-ray diffraction was 40.1 degree, and alloying was

confirmed.

(Comparative Example No. 1)

[0055] By the same way as Example 6, 3.8 g of platinum and 0.2 g

of iron were loaded on 6.0 g of carbon powder.

[0056] Reducingtreatment, analloyingtreatment, washingandvacuum

drying were performed to this carbon catalyst powder like Example

12
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1 to obtain a carbon catalyst powder loading a platinum-iron alloy

(7).
[0057] This carbon catalyst powder loading a platinum-iron alloy

(7) had a platinum loading density of 38 % by mass and an 1ron loading

\O

density of 2 % by mass.

[0058] Moreover, the particle diameter of an alloy of this carbon
catalyst powder loading a platinum-iron alloy (7) was measured by
X-ray diffraction (XRD), it was 2.5-4.0 nm. The peak position that
belongs to (111) surface of an alloy of this catalyst powder (7)
in X-ray diffraction was 40.1 degree, and alloying was confirmed.

(Comparative Examination)

[0059] Using the resulting carbon catalyst powders (1)-(7) loading
a platinum alloy, a cathode for polymer electrolyte-fuel cells were
formed as follows. Namely, carbon catalyst powders (1)-(7) loading
a platinum alloy, produced 1in the manner described above, were
dispersedina l0 $Nafionsolution (aproduct of Aldrich Corporation)
and an organic solvent. Subsequently, these dispersion solutions
were sprayed on a carbon cloth to form a cathode. The amount of
a carbon catalyst powder loading a platinum alloy was 0.3 mg per

1 cm® of this cathode.

[0060] The cathode that formed by spraying these carbon catalyst

powders (l1)-(7) loading a platinum alloy, and an anode were bonded
by hot-pressing with a polymer electrolyte membrane in between them
to form a fuel cell.

[0061] In addition, the anode used here was formed by spraving,
on a carbon paper, a catalyst that platinum was loaded on carbon
black. PFurther, Vulcan XC72R, a product name of CABOT Corporation,

was used here as carbon black. The ratio of carbon black to platinum

13
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was 40 to 60 by weight. As a polymer electrolyte membrane, Nafion,
a product name of DuPont, was used. ThisNafion is apolymermaterial
having SO3H group.

[0062] The electrode area of each cell composed as such was 13 cm’ .
Then, a back pressure of 0.1 MPa was applied to the cathode and anode
of this fuel cell, respectively. The cathode side was supplied with
air at a flow rate of 1 L/min and the anode side was supplied with
hydrogen at a flow rate of 0.5 L/min, respectively.

[0063] After repeating the cycle which the current density was
increased at prefixed speed from open circuit (OCV) up to 2 A/cm’

for two hours, the current density was fixed to 0.5 A/cm° and the

battery voltages were assessed.

[0064] The battery voltages of fuel cells, using carbon catalyst
powders (1)-(7) loading aplatinumalloy, weremeasured respectively
after 100 hours, 200 hours, 300 hours, 400 hours, 500 hours, 600
hours, 700 hours, 800 hours and 900 hours. Fig. 1 i1llustrates the
battery voltages using carbon catalyst powders (1l)-(7) loading a
platinumalloyintheresultof adurabilityexamination. Inaddition,
a carboncatalyst powder loadingaplatinumalloywas only abbreviated

to a catalyst powder in Fig. 1.

[0065) According to Fig. 1., the batteries using carbon catalyst

powders (1)-(6) loading a platinum-iron-the third element alloy had
the higher durability of batteries than the battery using a carbon
catalyst powder (7) loading a platinum-iron alloy. The difference
in durability was obvious especially after two hours had passed.
Moreover, 1t can be observed that after 400 hours had passed, the
batteries using carbon catalyst powders (1)-(6) loading a platinum-

iron-the third element alloy had the voltage more than twice as large

14
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as the voltage of the battery using a carbon catalyst powder (7)
loading a platinum-iron alloy. Considering the above, the
durability of a battery can be improved by employing carbon catalyst
powders using an alloy that consists of platinum, iron and the third
element, e.g., tungsten, titanium, molybdenum, rheniumand the like,
compared to the carbon catalyst powder using an alloy that consists
of platinum and iron.

[0066] Furthermore, among the batteries using carbon catalyst
powders (1)-(6) loading a platinum-iron-the third element alloy,
the batteries using carbon catalyst powders (1) and (6) loading a
platinum-iron-tungstenalloyandthebatteriesusingcarboncatalyst
powders (2) and (4) loadingaplatinum-iron-titaniumalloy hadhigher
durability of a battery than the batteries using carbon catalyst
powders (3) and (5) 1loading a platinum-iron~-rhenium alloy.
Therefore, it was proved that tungsten and titanium are more

preferabletoemployasthethirdelement to formanalloywithplatinum

and iron.

15
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CLAIMS

1. A cathode catalyst for a fuel cell used for the

cathode of fuel cells comprising:

a supporting layer which consists of an alloy
containing platinum and iron and further containing the
third component which has an affinity for iron including
one Or more elements selected from the group consisting
of tungsten, titanium, molybdenum, rhenium, zinc,

manganese, tin, tantalum and rhodium; and

a support on which said supporting layer 1s loaded.

2. The cathode catalyst for a fuel cell set forth in
claim 1, wherein said third component i1s one or more

elements selected from tungsten and titanium.

3. The cathode catalyst for a fuel cell set forth in
claim 2, wherein said third component 1s tungsten,
comprising 0.5 - 6.2 of iron by percentage weight, 5 -
31.3 of tungsten by percentage weight and 94.5 - 62.5 ot

platinum by percentage weight.

4. The cathode catalyst for a fuel cell set forth 1n
claim 2, wherein said third component 1s titanium,
comprising 0.5 - 6.2 of iron by percentage weight, 5 -
31.3 of titanium by percentage weight and 94.5 - 62.5 of

platinum by percentage weight.

5. The cathode catalyst for a fuel cell set forth in
any one of claims 1 - 4, wherein said support 1s a carbon

powder.
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6. The cathode catalyst for a fuel cell set forth 1n

any one of claims 1 - 5, wherein said fuel cell 1s a

polymer electrolyte fuel cell.

TOR_LAW\ 701296611
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