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coating |y eﬂ""’tw layer maply cerpprising fimetpl kidgy thededfivgranie perfromet it 8n oxietide al®sphere,
| ant hanum ~ THEh ?Fa?‘fner forforming the first and second coating |ayers on a
base is not Ej ‘E‘dﬁ f’?‘@%ﬂ"?q 'estew"ta'aﬁae Riatinum greypmetabaridlogian oxideor ysdraxidp thespefdl
as follows. ‘%‘g b"g\"g( ran e gt hydrpxidesheragf. isprge gases, the result-
Q’ ?'5'. g ‘b‘@%‘ |°F ‘e‘cF“I?EPH?,”ér‘ﬂ"P&t'tl inpt spdifferantia per-

base by coat| ﬂ(étw% de i n so utlon |s t hen

deconposed "e' 1 P gﬁpdmatheform

appl Iméd tO gfé.%:g etc. fréjrﬂﬁn a l ers éﬁ?ﬁ Qalh?}gﬁ‘sa eabe:Ie- Iatmum mthe:::::,
ot aPidi i H

heat - dec

speci fical | Yo pRp&téh tsusp&tsﬂn orM sug fisi sg T

ceri um i 95 di SIRWed/§Chehtre¥RbR in theéa Phe de&dn re% ?:,base
coating sol uti ﬂﬁbtﬁ‘eﬂlﬂitﬁdd%brﬁﬂls;sfoeﬁﬁoangté:baé’amﬂéLletl@ﬁoerspé ﬁn inEé'éHt t tinu
metal or fr cgieup et ok @ Salt@f teriiir by diiping,tc, Hid forhihg a 6628ig14yer ﬁ@hddﬁda%dpﬁah GE
to the base,Thi$metidd cantd emplaged tb foin efthér NRLAre bt Redb cdatiny TaydROKYr edafiple, anlaGueous
about [ er r] .sokkicatcomtajningey chivedendf & elatinbioh gradp mBtyil od teriin isthPdphré @ andl J0Rétéd 18 8 @H of from 7
reduct i vé&e atterfyshytaddition of dnalkdlie.bosodiumdydroxide wid anifidnia), Yippirgrabasedn thesofutiore rt chemi-
oxi de, the iréindeprsitingandsecupulating A pesting laveeon timsudixe pfitie kasarBin@verum or aniedie dtrect
ai r. The t hJ%conysrtadia ity hydroxideimbighivegndentrated sedium hadrmpidetdiuingelecttolysisi thisynetheg isihtand
and/ or an oxfeggusdn thatcerupcanie fermulptadin a siaple hysroxideformsfromytei keainningrehithe coating process.
contai ns cerj uﬁ‘l‘%} ing.f the platinumgroup (etal may @lso be-arriedput by dipping the basedrascoating sol-
resul t- g Y fhﬁg aﬁ"‘é‘ﬁ?é’P“h ﬁ‘gta'zfa'F 'Eﬂ)(}"%i"?g't"%q ‘F?’?ﬁ' f’&ﬁda%‘ﬁPGB!‘P‘FFﬁ?f@ redyging agpnt.cpch
anor phous f P ﬁf 4 rmance froma highly
crystalline o311 %&J‘c mlemv?st °|°F ‘é"?ﬁ'"& VE'P °T'ht? %'B'BW'G&"I?F’PH?(P'M oyt
a part ofthe&rg,tﬁl gﬁ tces

or \col | oj A Rak ng,{t, fﬁﬁfn m ngy SUE?%&& i i:ﬁoa%we mpl

platinum r létshﬁﬁhhm plétihu Ehlondé}g brfo usted

ther eof ar e il pierremtbbul 0 td ¥bodtd qyea&hﬁeﬁfy@rinm@&am&ré@ td dbeidaltly
SUSPENSIi ON  Ge base sukhdai vihla plabihuri drélip- meflBn SHESHD 3B RN in fohtxatioH tdlﬁfu @‘iff&hr\ st S
adhered to fcbatingiageron thbbask edrfateed by heat treatnent in the sane manner as

descri bess aboueis tiso passible tofarmiafitgd EaatingVisye Liylatingthd BugE With £ it GrodPrhéld dsing con-
conpri ses - cuentionl elexfroplatiogi®ehniqué.n a sol uti on or suspension containing a salt
of the plati nufmegessen. easit ofitheabowa-desrribedaethods forrvating neliy b canted oetirepeatedly) @r these
form ng a cogthpdagnayhe epprapiatelncombingd. preci pitation or plating. This nethod
can be enpl oyekheprgsentipventisnisiew illstratedip gregtersiptaitwith referensets thedallowing Exemples and Cépr
exanpl e, ¥an Peratiye Suamelas; byt it Sauidarindgratpaddhabithe present invention ismoysleernadriabn lipited thereto.
netal or ceFWWP@WP&GﬁF@@W%& tynless qthepyrisedidiortedm 7 30 to 14 by

addi tion of gg al kali (e. g sodi um hydr oxi de and ammoni a), di pping a base
in the solu d chem - call y deposi ti ng and accunul ati ng a coatl ng

| ayer ongt he s I; ce ogedt esh S| nc de t er
converted tq adf, ‘hf“ o e{im Iastng,
el ectrol ysi gquet, |s§lu “g %ﬁ °s 39 vase 'fcgcer Daiting 2 (ﬁ ;“cﬁloﬂcacg

f | at ed u i
ornul ated 1N g agded s%l olgr?t{e%f ﬁt&HBléu @a@:ﬁf&k&f&' éggnﬁf— %ﬁéfe'

process. Chemical plating of t e at 1 num group Pe car ed
out by dipping the base in a coating sol% 35 ution of the platlnuntgroup
net al salt havi ng di ssol ved therein an adequat e anmount of a reduci ng agent,
suie.as hydrazi ne. Each of the thus-fornmed first and second coating |ayers
ca %al cined at a tenperature of from about [err] to about [err] to
inprove stability.. A stlll another nethod conprlses chentcally substltutlng



M a pH of fromabout O to'about 4 by addition of hydrochloric acid thereby

3 chem cally substitute nickel on the base surface with a platinum group
tal ion due to the difference in ionization tendency to forma first
ating layer on the base surface. 45 EP029BP55B1 al so possible to forma
rst coating layer by plating the base with a platinumgroup netal using
n- venti onalan®s®gitér OPRiAE bdiOwdspHlied 6hife bdsh wies Br6shadnY the Badelwad biriddh®air at 50°C for 5
ove- descr i befhuteel The @6atddbase @& plated INBY elRetric faFnadecsid Helcodting wad €fbingd atBDOICITESR
t hods nmay beimfes inGiarair aimesphere Jolfowertg air-Ebingdr esent i nvention i s now
| ustrat ed i n dgrheatiove-deberdbad toatiugtchicinaibe copling@rotess inaedeated 10 vhtaiga dathadgtiaeisg samickd
m 50  pdr acealieg Izvenofainetal argiametal oxidecaitainitgs gimtid plginomdnd héwgmt bfserfumes ent
venti @l is not deemed to be limted thereto. In these exanples, all the
rcent S=are EAMBLEt unl ess ot hervm se |nd| cat ed EXAI\/PLE 1 65 A '
ckel expanded nesh (LW 12.7 mm _S was subjected to
eel grit blasth " ﬂ‘a'f"ﬁ%z%ff“f" at:fethewrt 'é'l"at?!lé o ?Pg" ate Bydrte, gnd S0
e sheet Was 9@ El"c\ﬁF‘F H’af)‘iﬂaPFH ‘Mﬁ‘etﬂf hpss s Eseé& fxam cfi’,l@w%doqyl?P'F'B'ﬁg and
r 10 minute§ ‘!7 repogiediR bl Htving A Mt A eIy

) g/ i ter of ¢ ""é{%? Wﬁzr%feé'"m?ao g/liter of ceriumnitrate

drate, cgﬁgm%!£é1and 50 g/liter of nitric acid was applied on
e base V\4th base was dried in air at [err] for 5 m nutes.
e coated base Aaguddudedifion Lontdlhing 26 Ghitel & cﬁl%ﬂ@tﬁ@ adid qerJi@arf&%tg' it ot Yiitric acid was

I 'cined at [ gdatel oh B sk tileFibd36 ad UdediR ERInpleAl AHAMR Sibfected BlchiQNUREN iR Yre same manner

r-cooling. 448 ErdMpiectt6l Gstain b BAbd6 RAvink B YodtRY 1GyeRadntafing § @Az bf bR CESS Was |
peated to obtain a cathode having a m xed 5 coatl ng | ayer of a netal

t-’a et ade OEOMPARANNEEXAMPYE 2 [err] of platinumand 3.6 [err] of cerium
AMPLE 2 An aqueous solution containing 20 g/liter of rutheniumnitrate,

). g/ liter of ceniagueons dolutidnecohtgidingi2eg/itervtiruthenidnd nitralé, |35 ighiter @ hickel bitrate hyalcate(l angcBo
at ed ont o t bliterfiniteic aojdyeas ofated ar the samelype df base a8 used|n Esamme 1, Gldwedbylcalgipation to obtain
| ci ni ng anda eatkside haying Fimixed gxidei aagfing lalyer icontainingr & abisif futhgnipm ansihaéimiisickeb peat ed
j obtain # cat %wrrmwahgewemmamaﬁth Wmﬂmm 130 émome#ﬂson with
It heni um andhese|ebpained {5 ComparatiymExanmige ARAY Eigac 31*’“!!5"%“’ gteolygi of a sodium
hl ution cont %‘;ﬁ'f’?] ‘%Ié‘ ﬁ%ggl:%r E'l'deg;ﬁ%xgw“ga %"‘&‘f‘ iDpipws ag‘g‘i;ﬂdc gm%{ ct g‘;‘;“;‘f’;‘:
Hliter of ni )
canpl e 1, anf™ ?ﬁ'@ﬂ"’gﬁ AN PRePE! vEKe- T}lﬁygﬂ‘g’ mdﬁﬁr? @y iny La "r

canmpl e | To gh saihede having a coating layer containing 5 [err] of
ati num 20 €€ FRATVETXAMPLE 2 An aqueous sol ution containing 20

liter of rut hgwn] hilditsiumstecldde! L €7 Of nickel nitrate hydrate, and 50

liter of nitrispadg! sho\Wier G moﬁ,m sane type of base as used in

xanpl e 1,5foll @Aﬁ&thY%bﬁ}b Nab %&&ﬂ&bﬂklﬁpﬁﬂﬁ%%d%é@ﬁn?g a mxed oxide
bating | ayer coahgerdtbriddodec| err] r ut heni um and [err] ni ckel . 25

order to evalcuaéreDérdy :peRfgrMaANCe of the cathodes obtained in Exanples 1
2 1 n conpar ererodeGap: 2m@se obtai ned in Conparative Exanples 1 and 2,
cat hode was subjected to electrolysis of a sodium chl oride agueous
ol uti on wader the conditions shown bel ow, and the change I n el ectrode
otential with time was determ ned. The el ectrode potential was neasured by
sing a standard cal onel electrode (SCHhpmas & refer- ence el ectrode and
onverted to an overpotential value. The Tesults obt ai ned are shown in
able 1 below 30 FI ectrol ysis Co ho mVidt ani um
| ect r ode “Anol yt i ter Naét—é&ileous soliﬂ.&ﬂ_BS 209 Bayst e:

0 33% NaCH aqueogﬁméﬂll on (lnpurighy: Fe 0.4 40 0.5 ppm 'Tegerature:

e 1 below.

ANV

err] Current Density: 30 [err] Electrode Gap 2 m"n40 TABLE 1 t hode .
Ver potential (nVEx#tple 2 El ect 10de 100 5 Days 90 100
AYyS %0 CoPa kiR 135 " 180 - 180
Example 1
Comparative 100 230 260
Example 2 .
55

As is apparent from the results of Table 1, the cathodes of Examples 1 and 2 retain a markedly reduced hyd-



Exanpl e 1 . 90 ., . 75. 80
Exanmpl e 2 - 100 Epozggossal,oo 90 50
Conparative 135 180

Exanple 1

260 Exanpl eﬁpﬁ@ bﬁi‘&g,éfpyﬁ op o vg," 'es? ﬁéa?’w ﬁéﬁd °5ﬂd°,'r§@z Te lE‘?“I’S’bl I%
of Exanpl es.n&easadwa,:n@s,adrsssafm f o mV o =
rogen over pot efieh @e eldctrdivtic cell Qer ﬂéfo?i’(ﬁ %%unssg aﬁ% n*oﬂ%tﬂ
tinme. Tost heatmamwsuauya&ddneugbdsphﬁtvﬁgma&@éd: Mfon 6 bk &4 Erﬁs ﬂeveg

| ow over pot taténsiarative daihdel Werk foahd 6 hav @ bladkhBedMRS Bpbsiah ma.twa&dm Lekmed to be

i ncreases Werystalt éfdrorpand groeadileq) indiedtiag thetahe)atinly of telcati®deShad besiodeltiitiated. 80 t 0 260
nmv on fhe 200 th day. Wien the electrolytic cell after running for 200 days
was disasscEBXAMRLESNd t he surface condition of the 5 cathode was visually
exam ned? no deposit was observed at all on the cathodes of Exanples 1 and
2, whereas t hdnagyegessglutiansontaining2Qeliterw chiorépiatinicladidhydirate end:20lgliitecéf cerpmaitratelwiak
posit on fdisted tag pHof d2withyspdism kydronde) Thesate type of baselas ussfl iniExampletwhsidipped in the

i des, i ndPUERUSFRutoR S 1 hewr. Axa respitia copling fayer centairiagfegimheldlatinum and 2 gl ptgerure d
MPLE 3 AMfasspes “é’tﬂ‘lﬂfﬂ‘!ﬁ!ﬁ“%‘iﬂ%?‘i‘ﬂ“ﬁﬁ“zo g/liter of chloroplatinic acid

dr at e "nd rlumnltrate was adjusted to a pH of 12 with
di um hydr%ﬁ@m ype of base as used in. Exanpl el vvas d| pped in

5
R s
eni caly pr eCiepdn ot ine Qoo o Qra%QQtﬁl in Me?

S repeat eglectriyiePh sdaklf cR6Hdb %ngélﬁfoﬁunmermdltlgﬁs%

ug N, -t0 OkHdahél tid efedirdiyeld WerdMbaiitbdth £559% Nt Jq@ébﬁ:Esoﬁ@&H@h&hﬁ tre arQata
tinum 28uvent densitidt 30 Alim?. TR résuihSilried rdleRdwiGifiTable 2Exanmpl e 3 and

Canpar ative Exanple 3 was used in a single chanber el ectrolysis of a sodium

chl ori des agElextralgsisCdnditioren undert he conditi ons shown bel ow. The
ojerpotentials before and after the electrolysis were neasured in a 32%
NgOH aqueous AnddetNon at a tenperature of [err] and at a current density of
3Q [err]. TheFElecmine:52%Na@H aadousrseluiohown in Table 2. 25 Electrolysis

Cdndi ti ons: Anemreratye:9°@ctrol yte : 32% NaOH aqueous sol ution Tenperature:
[drr] 3@ Cuarant RensiyDAPAVEN2 ~ 100 [err] Electrolysis Tinme: 100 hours Iron
Cdncent r at i onEle ‘mTEPeé‘!“r’BHé ‘Gap: 30 nm 35 TABLE 2 Cathode |

OfJer pot ent i al o { 1 BRR: Bef ore El ectrolysis

Aflter Electrof % e 3 80

90 Conpggative 80 180
Exanpl e It can be seen fromthe results In Table 2 that the cathode

acdcording to the present invention gpggggnsza | ow overpotential as exhibited

in the initial stage even after use™Tor erectrolysis for 100 hours,

suf fering no change on its surfacetathede!l gverpotientiallaliin?’) usage over a

| ong pelyg od gBle¢tmoden t he Befioze Biadtrohysis at | ifitero&iedts0lysas hode of
nparative Exanple 3 suffers great increase of overpotential, and a black

needl e-1i ke d%ﬁr}g? i ron oxides B observed on its surflce as the

eljectrol ysi scém!g)acxeggsve i ndi cating s%l ous deterioration %ot he cat hode.

| NPLE“4 55 Example 3

It can be seen from the resuits in Table 2 that the cathode according to the present invention retains a iow
overpotential as exhibited in the initial stage even after use for electrolysis for 100 hours, suffering no change
on its surface, clearly proving stable usage over a long period of time. On the other hand, the platinum-coated

50 cathode of Comparative Example 3 suffers great increase of overpotential, and a black needie-like deposit of
~ iron oxides is observed on Its surface as the electrolysis proceeds, indicating serious deterioration of the
cethode

EXAMPLE 4

An aqueous solution cantaining 20 gfliter of chloroplatinic acid hydrate and 50 gliter of nitric acid was
coate_d on the same base as used in Example 1 with a brush, dried in air at 50°C for S minutes, and then caicined
by heating in an electric furnace at 500°C for 10 minutes in an air atmosphere, foliowed by air-cooling.

7




aqueous solution contaiming 20 g/liter of chloroplatinic acid hydrate

150 g/liter of nitric acid was coated on the sane base as used in

anple | with a brush, dried in air at [err] for 5 minutes, and then

cined by -heating in an electric furn&k®82880%581r] for 10 nminutes in an

at nosphere, followed by air-cooling. 7 EP 0 298 055 B1 The

pve- descri bed c&be abap-desdribedrmbtinggalcnatibri-cogling boceas was/vegeated fpdiadlie trrb o firkt coating kyer
ma first cowRrtakigs Mag/efofeletinum ning 15 [err] of platinum An aqueous

ution cont ai ni ffasgoys/sojutiasrcoplpining-30 alfter of ceriern aitrity Hydsetteand 59 gBGr of/nitiict agid v then
o Be Busiarmed first reating |aver; csicinedy and qogled it the sermrRymanagr@s for the first coating

ric acid wa
cined, arfd JB¥T-dbe oRtngicalcination:caeling percess was speated o finpllyarm@serondhepating layprpmprising

b coafi-ng- cal°€f“ﬁ'éf'1 (fﬁ"“é’b‘lﬂdFFPg“i?f“B?:@é’S’a%zﬂléf}eat ed to finally forma

ond Beating é | cerium and ceriumoxide to a cerium
erage of 2 | EXANPLE 4 10 An aqueous sol utlon

/ hydr
ﬁ?lcmaglg d%\sl)va g/l I\r? 5 us% OcQL&R.h é(f % ir? g‘a hkxo I:%%:c cé :,%d: ne;%g 5%,%?{& mtnc ﬁF:l:‘a:an:
ci ned by heaéxhﬂﬂe‘lﬂ: ere%%aam f e et

ing-a coating Eanefhésathoadsdbididedin ,amb 4 adéﬂnfb Rd forbenBances

ained in Exanipb sarfe mdifleres WEhmpis v&nE&aimbﬁa.ﬂed%%n&Mﬂ m&y‘n
formancessin the same nmanner as in Exanple 1. The results obt al ned are

bwn in Table 3. 15 TABLE 3 Cat hode Overpotential (nV) 20
ect rode 5 Days 243, gDay's 200 Days Exanple

100 80 — 80 Conparative
40 180 WW from
o/resul t s n TabHEL&Ctrods cat hodE-OB¥E he pr esid® Pa¥s ent i on 228 08¥% 4

kedl y reduced hygLagae gverpotentigp, i.e., 100ggV or even | ggs, for an
ended period of tinme. To the contrary, although 30 the conparative

hode shows a reKampamaitgvé ow overpadBential in tR80initial stage, the

r pot enti al graduf*®P¥endreases with the progress of electrolysis,
Peachi ng 180 nV on the 200 th day. When the electrolytic cell

| mately

er running for 200 days was dlsassenbled and t he surface condltlon of
hggéhggeEXV\gs V)\ss' paﬁnt?ror%‘r?;n%QM ptRe obser mvenhx'- re%ai a[mazﬁnl &gh
jck needl g I ms mesiiéws Lu;. g 5E @ aJﬁa 'g ually
pn_and 'rO” w&eﬂa i8, Mftmari \AI&R ng 18 m(/ ﬁhG

fuced. EXAVPLE wp &%ou ab & %n&mw@uﬁfads m@ﬁhnloame

‘aqueous sol Wﬁ@ﬁ@lnfaxmne%on&/ebdsk%ogie Qambmmha&ddae&naﬁudumm&m
| 10 g/ 1iter pafativayethédeWad foufid t8 Giave albiick deelliellie defbsit 6 iEsirfdab @hith YeBinddXY 66 crystals of

taining % [ arbi dnd@on Eiideb, ikticating Haethb activity\bhthe tliide Rddba@tkeduted Suspensi on
taining 30 g/liter of ceriumnitrate hydrate and 40 g/liter of sodium

Hr oxi de for EXAMBLE&Nd then dried in air at [err] for 1 hour. There was
posited a coating layer of cerium hydroxide and cerium oxi de containing 2
of ceri um biheshretypaéf bpsecsiupadiimExapmle 146s AEh4aAd¥iTqVEOLEIGNIPY Eontinig 20 gliter of

]
hode hav#ng chioroplatinicragid hydpate and1@tgiten pfiiydrechlorie add ferr1 heurte forrm APialinymiaves septaifing 5
ording to tisaPsfeldieddr e of Exanple 5. 50 Each of the cathodes
The base.yyag thep dipeaddn & e laining a&s'"ter\f’é?w aifalp Ry and Af gt of

ppared in Exa
- i @xisefo'rheoqrewm righin 2IF AAG°Ciior bayp ere wasdeppsitedia goating jayer of
"Ep 33;5 o8 PR fudrod g csrues i, eStalnpR 2 GIFF SF T by e recmnaion.

COMPARATIVE EXAMPLE 5§

A cathode having a coating layer containing 5 g/m? of platinum was prepared according to the procedure

of Example 5.
50 Each of the cathodes prepared in Example 5 and Comparative Example 5 was evaluated in the same man-

ner as in Example 3. The results obtained are shown in Table 4 below.




15 El ectrode . -Before El ectrolysis. After

El ectrolysis Exanple 5 90

90 Conparative 180 10
Exanple 5 It can be seen fromthe E"MFP?Q% Tabl e 4 that the cathode
according to the present invention retains the 15 | ow overpotential as
exhibited in the initial stage even after use for electrolysis for 100
hours,  suffering no change on its qyyrfgacg, clearly proving stable use over
a long period of tine. On the other hand, the platinum coated cathode of
Conparative Exanple 5 suffers a gﬂaaﬂicdenoweﬁmaitmerg@g_nentlal, and a

‘bl ack fieedl&dsatxodenosit BefoxeyElpgtdedvsssobsehitek @lectsodysiace as

el ectrol yS| ro eeg , indicating serious deterioration of the cathode. 20
EXAVPPE 6 ‘iﬁ%ﬁ"ﬁ panded mesh mad@ of SUS 310S (LW 1297 nm SW 6.4 mm
t: 1 MM Q%Lgd to steel gr|8;‘J bl asting to rough%ﬁ its surface. After
degr eagi ng the sheet was washed with boili 8 20% 25 aqueous
‘sol ution of hydrochl oric acid for 5 mnutes. The thus-treated steel
:expanded mesh was plated with nickel to a thickness of about 10 [err] using
a usual Watts bath to prepare a conductive base. The base was then plated
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cool i ng. Whacatbpdeous sol ution containing 50 g/liter of ceriumnitrate and 50
aeéltem of nitric acid was coated on the platinumplated base, calcined by
ting | EXAMPLEGctric furnace at [err] for 10 minutes while circul ating
air, and cooled in air. The coating-cal ci nation-cooling process vvas
epeat ed fo&"‘ﬂ‘?‘ﬁ@g"qeﬂ "Pswaﬂe ?'éﬁ %(b@c%ﬁm@o§w : Bidimm 1 ta ) aym) d{%
ceri um andfe®t ‘PUFH HEF“‘PWPI’“B?‘"M cted
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evel ata m.0 be
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anpl e Gsanaconditions a3th Exainple 4,3he dathede(uiveripoleatialradasuredbe invan the initia) plagd and gis low
condi t i ontevebasiixitained af 710 mraftdr rorping tor 200adafs, pravingdidabe vey stablger mai nly com
pri sing N and Ru® and having an apparent thickness of about 10 to 20 pm
Qﬂ}hus EAMRAMB7f i rst coati ng | ayer had an extrenmely rough surface and vvas
f ouTrd 4 o cont ain rut hen| um oxi de in an anmount corresponding to about 10

of rut hem ufh W“@"’FH@?R‘F‘@P"E%%PF’ 1°|§¥B‘PWFW“PH@F“?‘P‘BW€T@G
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of from 0.5 36-Agahote af daimpd in claime2, wharbin saidselatinum grodp metel pxideie sithefim odeaduci ng
a cathod® for 7@5@@9"9!‘ §?'§°4:'GH‘BN45WHQJG'&W Riatingm groupynetal fsfetinm- suspensi on
con- taining %’@%;a! ¢iaimed ig ciaim#. wharein said;platinum, groyn ragtal exidgr is aithenivrn pYigen g gr oup
netal or a o éF‘é‘H\e" ‘“cﬁ'"'&‘-rﬂ"&?ﬂi‘r’@'dtpf?é?‘@quUPMP‘lnz‘)t ispresent;ip,an apqupt of

ticl pmetal basis t th
et ye ° =sa='awr o Vet i ?BWE%E{'$W°E‘Q§%}‘%H‘&?W o8
(i) at : ggs% iy %@s ? % &Qg%&x?a .s d frzgﬂmho% &pensl%a con-
pl ati num gr giiBef o Fgg, ' m%f‘@ra‘hﬁ:f {Hbrs fmm%aﬁaucuve
sel ected frgyg zhﬁ: qamm&% dHdath) :agawn\mmmmmom eGﬂBdnUﬁFselec—

hydr oxi ge. é@mﬁwrg%ss&smgs# grnaiﬁ.dm IgRbups mdtala Su&muwaﬁwh&amd aR@4 platiteim! grois "

i's formed bietsiNir6yide, &t (k) aBleddDStlei colinb&igbrieRf beldte SEHFRALIS oI LoASRRER berium, cerium
treat nent. eldle, and cerluth hydrogidgdCcess as clained in claim 12, wherein said heat

treatment is d2Apraessas tlaifibd it bRV Whaisinisaid Catidglaysnistormed b){sﬁﬂijédmétﬁh @ppiiedsolution
[err;] . 14. okspepensithdo hemt daimened i N cl ai m 11, wherein said coating |ayer is
for%d 3y chend.dadroqessoas dainbegitin daim 02, whlaeinappheaweamdnummrledmntatumasmbffrm
contact wi t4bouti3@0aalwut 808°C. A process as clained in claim1l, wherein said
coati ng | ayer 14.4 prasesaag cloimed inrclainn 11, whesejn $aid gopting layér isformedby chigmicad pregipitation of the
surface of Qﬁ@%&'ﬂ@"\ﬂfﬂﬁﬂ"ﬁ'@"W@##W@M&nent in the applied solution or
suspensi on i n1&Arrogess anplpimed in glaimid wherpin said costinglayens fganed Pléﬁhﬂ'ﬁ'&" pybstitytion gfnickel
wher ei n *Sai ﬁ' DIUTRERSS Hie bas%‘t’ig‘t'F‘?ﬁ°'?'Wp?'§"'r"éﬁéé?péEﬂ Splufier o pesRensisp In cpptact pyith

process for Br8uci n at od ectr |s co risin
solution or s gﬂ%ewg’lﬁ h j E’" %ﬁl e TRyer gl”pgg'%y“"%dm‘
part icles of on é( ntanm gpla um ra w; gso?gp mm%roup
T R S e
ti le Ia nv'se d consisting
sel ect ed frO%ﬁ%atﬂﬁ:irg &B&ﬁl' @ |btl?:9m3foué‘m&laﬁixidé“éﬂa ShAEm JRlSmetaihydthdde, NUM
group netal OX{ed@ppl P! sUsHEh<IdnLoRtaiiRg @) a R¥ribmOSait, Harticibd \GHRedlrdr )4l ddBhpéund
sol ution or symRRNs aﬁxm%aabnbmsaﬁmt Boalif 1ayeFib fofth b secB coti Rifer Géntdidiig dYidadt!
a conpound t hehekium Bdmpdndiit selddted frbrh e §Rlip consiéting Sfaeriim| teritrh oXidedaridrReriuntyaroxided
form a second 180abrocess Asydihedin Bihiti 17| vitgbredi saidfinst br $2bond coatinglager &d6rmediby subjecting
iconmponent s 8 esbestivelapplied sdniog sraugbensionds bdat wgtnant. cer i um  ceri um oxi de, and
ceri um hydr oxi'@eA Pro@ss & quinecidsdaind8,0vhaleinaid heat téatment i camiadvat at i temparatird of freh
or second coating |ayer is formed by subjmectl ng the respective applied
solution or suspension to heat treatnent.” 19. A process as clained in claim
18, wherein said heat treatnent is carried out at a tenperature of from 10
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