WO 03/ 048422 PCT/ EP02/ 13677 ELASTI C CURRENT COLLECTOR The invention
concerns a new current collector for electrochemcal cells, particularly
useful fowoaBmetsenl ytic cells, fuel cells or other types ®@CTEPOL/$3677
separated into at | east two conpartnents, wherein the separator is an ion
exchange nmenbrane or any other type of sem -perneabl e di aphragm
characterised by a limted nmechanical resistance. The current collector of

the invention is useful fBLAST$CCURRENT GGICLECTOR continuity between two
conductive surfaces separated by a gap, which in the case of an

el ectrochem cal cell is typically exploited for feeding reactants,
di schargi ng products, circulating electrolytes or for the therno-regul ation

of  flui dsTheolinfention econbérmat aonedf curwentrcolfectorofort blestrothemidadnsellsThe
advant ages obtained by this type of contact inside an el ectrochem cal cell,

by means %ﬁi@ﬁfa? n&@bﬁnemse é‘cg%!ﬁ;i'rﬁeng%ﬁse Z‘fé WBlid M difer Qypde sxeanss of

the art. Typi ca exanpl es o astic collector’are netal foans
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sandwi ched netal wire structure, as descri bed for  exanpl n US 4,693, 797.
Def or mabl €xchanggt mesbrane « |oF s apyp Ol dYPee ogd§§HF‘zP§ém§Pgl§e PREAIM| o of

transmitting electric current between two conductive surfaces partially
conpensat charakcterisedHay a licitedanechanitaloesistanceri ty, thanks to the different
| ocal conpression they may undergo. It is therefore advantageous resorting

to the sampebgtifteht coRédter off tHeeGhvdtition iguserlll fors enbehing | el electrical
characteristics, to inprove the efficiency of the cells where they are

Uti 1 sed. by bthed tid obRdGAVESRIrtdda! deparatbliny 8§ap, Minich in the

case of an electrochemical cell is typically exploited for feeding reactants,
discharging products, circulating electrolytes or for the thermo-regulation of
fluids, or for a combination of two or more of these functions.

The advantages obtained by this type of contact inside an electrochemical cell,
by means of deformable elastic elements, are well known to the experts of the
art. Typical examples of deformable elastic collector are metal foams and
reticulated porous materials in general, as described for example in US
4,657,650. Another example, of Iafger industrial diffusion, is a sandwiched
metal wire structure, as described for example in US 4,693,797. Déformable
structures of this type have the advantage of being capable of transmitting
electric current between two conductive surfaces partially compensating for
their deviations from planarity, thanks to the different local compression they
may undergo. It is therefore advantageous resorting to the same both in terms
of mechanical as well as electrical characteristics, to improve the efficiency of
the cells where they are utilised. In particular, it is evident that the efficiency of

removal/transmission of electric current increases as the contact pressure



renoval /transm ssion of electric current increases as the contact pressure
WO 03/ 048422 2 PCT/ EP02/ 13677 exerted by the collector onto the conductive
surfaces wooseases. Further, said pres§yre nmust be pref erabBPorx3srt ed
maki ng the collector work under an el as regi men, to conpensate for
possi bl e di mensi onal variations due to expansions, vibrations or other

phenonena the ne of,. t he stemin a crosco

ange. - Thexeglesk b tte Spldetor Sp T cobfietive suTARRS BETeRRes: oF kST, SAlbed, i n
many practical applicati ons alimt threshold to avoid nechani cal

damages. m@ssu@mysébe.nrefegahzlumrheﬁanaklngetheaqlleemmfmund@r By elasie one
or nore conpartnents use a sem -perneabl e di aphragm for exanple an ion
exchange megithenntn campensatpdonpossibiel dimarsioriad variatiors dukitoiexpansienisani cal
resi stance and resist to nechanical |oads only below a certain threshold.
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separators, as it known t hat el ectrochem cal” cells can be provided with
def or mabl hi
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such as carbon, paper or car fh, wh e, a arce reliabl
Doyt ourStgead. e TReme peadiiah appliestasis, aoliaio q%sbo g o

described in US 4,693,797 has found a remarkabl e i ndustrial application in
view of tdemages. tomexample,dtis kinewn that imelectrechemicah sells wharamnse ar
sui tabl e contact pressure (indicatively 0.2- 0.35 kg/cnR) al so when using

ion exchmoge domnpardmentsousgaa sbrhipeimealsie ediaphrism oforbekampie én ion
conponents. The contact |oad exerted by this type of collector is
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resistance and resist to mechanical loads only below a certain threshold. The
problem of mechanical resistance however does not affect only the separators,
as it is known that electrochemical cells can be provided with deformable
electrodes, for example very thin metal meshes, or gas diffusion electrodes
comprising carbon materials with limited resilience, such as carbon paper or
carbon cloth, which have a scarcely reliable behaviour with loads exceeding
for example 0.35-0.4 kg/cm?.

The mattress described in US 4,693,797 has found a remarkable industrial
application in view of the fact that, if used under optimum conditions, it grants a
suitable contact pressure (indicatively 0.2- 0.35 kg/cm?) also when using ion
exchange membranes or gas diffusion electrodes or both said components.
The contact load exerted by this type of collector is maintained by the
deformation caused by the squeezing when clamping the cell; that is the
mattress is inserted in an uncompressed condition, thus with the maximum

expansion, and then squeezed when clamping the cell, whereby its thickness is

decreased even by 50%. For example, a mattress with a thickness of 10 mm



mattress is inserted in an unconpressed condition, thus wth the maxi num
expansi on, and then squeezed when cl anping the cell, whereby its thickness
is decresoadossen by 50% For exanple,,a mattress with aPpChiEPkne®s7 of 10
nm WO 03/ 048422 3 PCT/ EP02/ 13677 when L?hcorrpr essed, may reach, under
o]|£)e[gti40tr;:g a thickness of 4 or 5 mllimeters. In the case of the mattress
0 , 693,797, this is a very critical factor, as the |oad curve_under
that conptedsHBeOmMpERSeed, i Nk Teaghappderripperation, & thickgess @?rd’r Ot he
mechani cal tolerances is sufficient to inpose to the mattress either a too
smal | | oadllinietensf In thechse of ghamatiregead BIS41693¢797, dbist isca very ciitigal heavy
|l oad. In particular, if the sandw ch of wires constituting the nattress is

conpr ess esktsftds! thehSadichfvddundlrethaf ESmbristidry reineArs &dry shamy. That is,
conpression, even if slight, involves a very heavy nechani cal |oad, which
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possi bl e "mechani Ca rmati on o aces to be contacted may occur.
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readily bring to a nechanical failure of these critical conponents. In
addi t i on heavy teagy ilnmaytiewar, ibthe; spadwishpefhnwires ,°°n§t'%n9rfgegg§m§s§dﬁnect ed

to the shutdown of the cell for repairing and relevant substitutions nust
be consi dempresdad thiils theyvredbuadiEs rard ¢otally coltapsede acfarthgpcompressiame
mattress of US 4,693,797 is the positioning of the same in the cell, due
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deformation of the surfaces to be contacted may occur. In the case of a cell with
elements not suitable for bearing heavy mechanical loads, such a membranes
or gas diffusion electrodes, this may readily bring to a mechanical failure of
these critical components. In addition to the primary cost of said components,
also the costs connected to the shutdown of the cell for repairing and relevant
substitutions must be considered.

In this regard, a further inconvenience typical of the mattress of US 4,693,797 is
the positioning of the same in the cell, due to the fact that its periphery is
deformable and thus its alignment with the other components of the cells as well
as centering any gasket may become a critical operation, to be carried out in
any case manually. Cells equipped with this type of collector involve therefore
additional assembling and maintenance costs, as automated assembling
would be undoubtedly risky.

It is an object of the present invention to provide for a current collector for use in
electrochemical cells capable of overcoming the prior art drawbacks.

In particular, it is an object of the present invention to provide a current



addi ti onal assenbling and nai ntenance costs, as automated assenbling would
be undoubtedly risky. It is an object of the present invention to provide
for a curwenB/o¢esabt ector for use in el e&trochem cal cel | s pcapebt/e360t
overcom ng the prior art drawbacks. In particular, it is an object of the
pr esent invention to provide a current WO 03/ 048422 4 PCT/ EPO2/ 13677

col l ector_ga ressing a su ad for el ec hem cal
cel | 5. *egiBERR cBpabIe, oS e va SUIREIR  Fod ket $REsbehein®dl R agne
and rrerrbranes and/ or gas diffusion el ectrodes, under a broad corrpreSS| on
range. Upd&xagie nisy CQH%eB'IOqud vwithy separaters guchhaspdiapbagmsyednton t o
provide a current collector for electrochem cal cells which preferably
pernmts anembhraressamdiongas difftision eldettodes,nutdesr a bspaxt comptressiorarangs. ect of
the present invention to provide an electrochemcal cell, for exanple an

el ect r ol Yindercgnother aspedt! it 4§ldn objedensfdthe TpFeseiltCiHVémiﬁn 36! previder a
overcom ng the inconveni ences of the prior art. The invention consists of a

current Goldptt 861;&:*?&3 JB@%lBXtrééﬁEch%h Is CO\F&H(c?\SSer%e‘?aBWd %ﬁﬁit&. aht
| ayers, each one an arrangenent of netal =~ wres: e nmain
characterluitlc%i t he clurrent collector is its capability of inparting a
sui t abl e 34YY i ons in electrochenical cells, indicativel y
conpri sed between 0 15 and 0.40 kg/cn2, in a wide range of conpressions,
equal t o Undarearethepaspect, He isy ﬁﬂoﬁbjﬁ@% of dhe reserts ventiem docpriovide: an
itself. In a preferred enbodi ment, said range is conprised between 20 and
60% of t ledectroshenticali call, §br ¢xeamplel éreeterurowtibmeﬂeap@meltcelliewipp@wMessed
state. This nmeans that, for exanple, a typical collector having a
thi cknessg clyéft ®liector overcoming the inconveniences of the prior art.
The invention consists of a current collector obtained by sandwiching
compressible and resilient layers, each one formed by an arrangement of metal
wires. The main characteristic of the current collector is its capability of
imparting a suitable load for applications in electrochemical cells, indicatively
comprised between 0.15 and 0.40 kg/cm?, in a wide range of compressions,
equal to at least 10% of the uncompressed thickness of the collector itself. In
a preferred embodiment, said range is comprised between 20 and 60% of the
compression of the collector with respect to its uncompressed state. This
means that, for example, a typical collector having a thickness, before
compression, of 10 millimeters, may be compressed upon clamping of the cell
with tolerances up to about more or less 1 millimeter without risking ruptures of
delicate components or insufficient contact, which result cannot be obtained
with the collectors of the prior art. Preferably, for a collector 10 mm thick in the
uncompressed state, the ideal operation thickness is comprised between 3 and

6 millimeters. The collector of the invention is preferably made by sandwiches of

metal wires having a diameter indicatively comprised between 0.1 and 0.35



conpression, of 10 mllinmeters, may be conpressed upon cl anping of the cell
with tolerances up to about nore or less | mllineter wthout risking
rupt ur es Wb o3ded42zat e conponents or | nsgffi ci ent contact, PamRiEPN2/1383Ul t
cannot be obtained wth the collectors™of the prior art. Preferably, for a
collector 10 nmmthick in the wunconpressed state, the ideal operation

t hi ckness_is conprjsed between 3 . and .6 mllineters. The.collect.or of the
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di ameter indicatively conprised between 0.1 and 0.35 WD 03/048422 5
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said sandwich is preferably conprised between 5 and 15 mllineters. The
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the metallic materials, in particular valve netals, for exanple titanium
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for the cathodic collectors. Depending on the applications, the collector
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metal layers facing the anodic supface. Depending.on the proges
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providing protection against corrosion, for exanple the cathodic

col | ect orexample paowded avith nickeli layesn daging tm@atr@%swée@%agd\mrnum @oat i ng
of noble netals or alloys thereof or their oxides. D fferent enbodi nents
are possidther Valvetmetat tayers tfacingfthet dreodier sarfacenDependingr on ithe ipsogessf er abl e
that the nost external |ayer be generally planar Iin order to distribute

the cont aginditioridNiif Qf Possiie tBoflér?ﬂhQF oab e tcjlaﬁe:glﬁr”(nﬁ’tﬁen'faieﬁ&s Graviamiged.

whi ch may be, 1n the case of electrochem ca s, netal surfaces (for
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coating and the anodic collectors with a coating of noble metals or alloys
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thereof or their oxides. Different embodiments are possible for the collector of
the invention, however, it is preferable that the most external layer be generally
planar in order to distribute the contact as uniformly as possible onto the
surface to be contacted, which may be, in the case of electrochemical cells,
metal surfaces (for examples electrodes or metal partition sheets) but also
surfaces provided with a remarkably lower planar conductivity, (for example gas
diffusion electrodes made of carbon material). The plehar layers of interwoven
wires are affected by the inconvenient, typical of the prior art, of a non sufficient
deformability to grant an adequate compression load for a sufficiently broad
compression range. It is therefore preferable that the collector comprise
internal layers of wires having a permanent undulation according to a geometry
easily achieved through automatic working of the product. The best way to put
the invention into practice is providing at least two of these internal layers,

sandwiched in order to have the more offset positioning of the undulation



surfaces provided with a remarkably | ower planar conductivity, (for exanple
gas diffusion el ectrodes nade of carbon material). The planar |ayers of

I nt er wovewo 03io#s322 are af fected by the inconvenient, typi cRCTEPO2/BS7Pri or
art, of a non sufficient defornabilityqfo grant an adequate conpression

| oad for a sufficiently broad conpression range. It is therefore

pr ef er abl ﬁlré&ﬁ? n, fOCekathbREMR! difdliBh iof the LRHEREBHs bﬁééj’a‘éeﬁf Ié{yér§$né'5ﬁﬁé ng a

per manent undul ation according to a geonetry easily achieved through
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adj acent | ayers nmay be about 900. In this way, it is possible to obtain
that the compressionctaractedsticsywhich e nmuchenererregularang graduabinHermand
this gives to the whole structure conpression characteristics which are

much nor eof Qgﬁlféd loaddwigh asksdct it tHeecompredsigpthicletssodd afurther prafestdt o t he
conpression thickness. In a further preferred enbodinent, the various
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whi ch presents the furt ntage of providing the object
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for exanple in conventional electrolysers or fuel cell stacks, made, of
filter- pMé@saam%ﬁbﬁ%ﬂ@@eoge@ﬂ@anm yegrettsto the Rlante dnaihisyayndhed

assenbling systemis foreseen to reduce considerably the production and
mai nt enancellectostray Oéeasihpapplied into ithe edmplexuatrangementshmadef dfegeyerdle non
negligi ble advantage of being open to the flow of fluids with respect to
tradi ti ongbll$EbP example in conventional electrolysers or fuel cell stacks, made of filter-
press arrangements of elementary cells, even when an automated assembling
system is foreseen to reduce considerably the production and maintenance
costs. The above illustrated structure further offers the non negligible
advantage of being open to the flow of fluids with respect to traditional mats,
which concurs to a better reliability and operation efficiency of electrochemical
processes carried out in the cells in which it is applied;
Figure 1 shows an electrochemical cells containing the collector of the
invention.
Figure 2 shows a filter-press arrangement of electrochemical cells containing
the collector of the invention.
Figure 3 shows a preferred embodiment of the collector of the invention.
Figure 4 shows the load curves relating to the collector of the invention
compared fo those of a prior art mattress.

Figure 1 shows a generic electrochemical cell (1) divided by a membrane or

diaphragm (2) and delimited by two conductive plates (3); the cell may



whi ch concurs to a better reliability and operation efficiency of

el ectrochem cal processes carried out in the cells in which it is applied.
Figure 1 wboam4sam2 el ect rochem cal cel |l s, contai ning the colpcaapror/13f7t he

i nvention. Figure 2 shows a filter-presg arrangenent of el ectrocheni ca
cells containing the collector of the invention. Figure 3 shows a

preferred enbodjnent of the collector of t I nyention. _Fi 4 sh th
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of a prior art mattress. Figure 1 shows a generic electrochem cal cell (1)
di vi ded beactorehbe siectiodesdwhereangthe anodia @ngecathpdisraagtiond talkenplasei ve
plates (3); the cell may WO 03/048422 7 PCT/EP02/ 13677 generically be an

el ectrol yfesiriicdtedr by fﬁt)l The leledtroaidse(4)t ypay dfe edrac ttyme hefirietedtrodeeact or .
The el ectrodes whereon the anodic and cathodic reactions take place are
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gﬁne[i ca y o el ect (rjoc emI cal applications, for exanple netal
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sinterized netals, etc. For, exanpl e sake the rimetral sket 5), ar
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other hydraulic sealing systens are |ikew se possible. For the types of
el ect r odemetids c ethdtbraexarhple sakeethe querimeirsgl gaskete(2)careoalss, illustratednot
convenient to obtain the electrical contact directly on the conductive
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are likewise possible. For the types of electrodes described and for other
commonly used electrodes, it is not convenient to obtain the electrical contact
directly on the conductive plates (3). In fact this would require a too high and
unpractical thickness as in many cases the porosity would be insufficient and,
more importantly, the structures are substantially rigid and would require too
high clamping pressures to obtain a good electrical contact, risking to damage
irreversibly the membrane (2). The electric contact transmission between the
plate (3) and the adjacent electrode (4) is therefore preferably effected by a
compressible resilient material, preferably operating in an elastic mode. This
material, in the case of figure 1, is the current collector (6) of the invention.
However, it is evident to the expert in the art that this is only one of the different
possibilities for using the collector of the invention in an electrochemical cell and
the same could be advantageously used for example for contacting two metal
plates belonging to two adjacent cells in a monopolar or bipolar filter-press
electrolyser , or other similarly obvious applications.

Figure 2 shows the collector of the invention used in similar cells as those of

figure 1 in a filter-press arrangement, in the specific bipolar case. The



nore inportantly, the structures are substantially rigid and would require
too high clanping pressures to obtain a good el ectrical contact, risking

t o damagewoioses4er si bly t he nenbrane (2&. The el ectric comCadPo2/1mMBM SSi on
between the plate (3) and the adjacent electrode (4) is therefore
preferably effected by a conpressible resilient material, preferably
operating,in an .el astic node. Thj material, .in the case of fiqure 1, is
Che. our r diRaRnly; shafaseristcsng! Thecholstor ofifie dverion; o (B EhdS: o ¢ ne
expert in the art that this is only one of the different ossibilities for
usi ng t hedaptakiityde confarmetq ﬁh@@f@ﬁérpfithe yarieus Metalindhates) F?aeiqr stagks t he
sane coul d be advant ageously used for exanple for contacting two netal
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filter-press electrolyser, or other simlarly obvious applications. Figure
2 shows tdigstapbimct or of the invention used in simlar cells as those of
figure 1 in a filter-press arrangenent, in the specific bipolar case. The
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profile of,,the variqus, netall.ic plates (3)., for stacks [ . each
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shows a preferred enbodi ment of the multi-layered current collector (6),
accor di nghedwohexternatlayers, and (Bhithe dwednteraalrlayersaiifcis auiteeewidepl how
indicates the two external layers, and (8) the two internal layers; it is
qui te evitdenturent colector(6rmay bl pedduceds pismwithe ap différertd nambervot h a

di fferent nunber of internal |ayers. The external |ayers (7), obtained by
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preferably with a diameter comprised between 0.1 and 0.35 millimeters,
generally have a planar profile. The external layers (8) are substantially the
same as the external ones, likewise made by interwoven metal wires (for
simplicity sake not shown in detail in the figure), apart from the fact that they are
undulated, by means of a very simple mechanical working, in order to form a
regular arrangement of protrusions (9) and depressions (10), preferably
regularly spaced apart. As will be seen in the figure, preferably the direction of
one undulation should be off-set with respect to the underlying one; in the case
of the two internal layers (8) of figure 3, the undulations are offset by 90°. In
this manner, it is nearly completely avoided a reciprocal penetration of two
internal layers (8). It has been found that arrangements of this type exhibit
extremely gradual load curves as a function of the compression with respect to
prior art current collectors, so that a surprisingly broad range is obtained, in
terms of compression and thus of operating thickness, whereby the applied

mechanical load is sufficient to permit a good electrical contact without

damaging the delicate components of the cell.



generally have a planar profile. The external layers (8) are substantially
the sanme as the external ones, |ikewi se nade by interwoven netal wres
(for simpbiogiosss2sake not shown in detai} in the figure), papaPv2/i3om t he
fact that they are wundul ated, by nmeans of a very sinple nechani cal
working, in order to forma regular arrangement of protrusions (9) and
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the figure,” preferably the direction one un ation s set
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nearly conpl et avoi ed a reciproc enetratigon of two t er nal Iayers
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gradual load curves as a function of the conpression with respect to prior
art curr etindulsted withra pitely of a6 rams uppt 08 ey bpe iof Halothen e orderdotodi-sid, i n

ternms of conpression and thus of operating thickness, whereby the applied

nmechani calthé aadulations fisyi 90 eahd b@ohﬁreﬁﬂro@alqmﬁt@tm%r ITHY fot@mayasts haviehout
damagi ng the delicate conponents of the cell. WO 03/048422 9 PCT/ EP02/ 13677
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ext er nal nono- | ayers made of a wire with anet
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the other in order to off-set . the undul ations by 90 and avoi d reci procal
penet rat | fsSeamdrom uryaydes thaldhepesaiul eampressednthickpess fanes Infﬁhgme in
the formof a casing, not shown in the figures. The overall unconpressed
t hi ckness elagiicamode, tltatnis|Wwhemrthe sesulting doad liee comprised dateeene 0 12 )andhat
t he useful conpressed thickness range in the
0.40 kg/cm?, varies between 3.6 and 5.4 millimeters, with a comprised between
46 and 64% with respect to the uncompressed thickness. It is a wide range,
which easily complies with the tolerances of a conventional cell structure
construction. The load curve (11) regards a mattress, 6 millimeters thick, made
by the same nickel wire, according to the teachings of US 4,693,797: it is
readily apparent that the useful operating range is extremely reduced, largely

below 10% of the uncompressed thickness.



el astic node, that is when the resulting load is conprised between 0.15 and
0.40 kg/cnR, varies between 3.6 and 5.4 mllineters, with a conprised

bet ween W6 0afe4821% wi th respect to the ngconpressed t hi cleo@gP02/13671s a

wi de range, which easily conplies with the tolerances of a conventional
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coating comprised between 0.1 and 0.35 millimetres .
4. The collector of the preceding claims characterised in that it has an
uncompressed thickness comprised between 5 and 15 millimeters .
5. The collector of the preceding claims characterised in that it is made of a
material selected among nickel, titanium and alloys thereof, optionally prov?ded
with a protective coating.
6. The collector of claim 5 characterised in that said protective coating
comprises silver or a noble metal.
7. A current collector comprising a sandwich of compressible and resilient
layers consisting of metal wires, characterised in that said layers of metal wires
comprise two external planar layers and at least two internal undulated non
penetrated layers.
8. The collector of claim 7 characterised in that said internal layers are
undulated along two distinct directions off-set by about 90°.
9. The collector of claims 7 e 8 characterised in that it imparts a load

comprised between 0.15 and 0.40 kg/cm? in a compression range not lower

than 10% of its uncompressed thickness.



conprises silver or a noble nmetal. 7. A current collector conprising a
sandwi ch of conpressible and resilient |ayers consisting of netal wres,
char act erwoad/o#ga2t hat said | ayers of net W res conpri s@ChEPOBXIcer nal

pl anar | ayers and at |east two internal undul ated non penetrated |ayers.
8. The collector of claim7 characterised in that said internal |ayers are
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collector of clainms 7 e 8 characterised in that it inparts a |
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collector of claim9 characterised in that said wires have a di aneter
conpri sed cosptised etwegnd).0 28wl B35 millimeters .12. The col l ector. of clains

from7 to 11, characterised in that it has an unconpressed thickness

conpri sed 2et widve bolbewtod of raldimsnetfrom .7 18.11Tvhatadtedsedrin dhatitahass ahr om 7
to 12, characterised in that is made of a material selected anong nickel,
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coating. 14. The collector of claim13 characterised in that said
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with a protective coating.
14.  The collector of claim 13 characterised in that said protective coating
comprises silver or a noble metal.
15.  The collector of the preceding claims characterised in that it comprises a
perimetral frame supporting said sandwich of compressible and resilient layers.
16.  An electrochemical cell comprising at least one current collector of the
previous claims.
17. The cell of claim 16 characterised in that it is divided in at least two
compartments by means of an ion exchange membrane or a diaphragm.
18. The cell of claim 17 characterised in that it is selected in the group
comprising fuel cells, chlor-alkali electrolysis cells, hydrochloric acid electrolysis
cells, neutral salt electrolysis cells.
19. The cell of claims from 16 to 18 characterised in that said current
collector is in direct contact with a gas diffusion electrode.
20. The cell of claims from 16 to 19 characterised in that said two

compartments are an anodic compartment and a cathodic compartment.

21.  The cell of claim 20 characterised in that said collector is made of pure



16. An el ectrochem cal cell conprising at |east one current collector of
the previous clainms. 17. The cell of claim 16 characterised in that it is
di vi ded iwoOaB/o#sgast two conpartnents by1geans of an ion exTEEyesrenbr ane
or a diaphragm 18. The cell of claim 17 Characterised in that it is
selected in the group conprising fuel cells, chlor-alkali electrolysis

cel I's, hydganthosd :fllcﬁy%itﬁe?écﬁ?éﬁt%r}é‘ilyg)roﬁﬁbhswitﬂqé 6t%bti§é‘56?ﬁﬂx§ﬁééé’é VRl S

cells. 19. The cell of clains from to 18 characteri se at said

current |l ec S| jrect. co cf..with s diffusion electrode. 20.
The cel | E\%biq a#%gal#rg'lmq?girt §§'§Sgcﬁé$aé?'§dr .Cgﬁ%‘ctﬁﬁ 'BhB °§§i ﬁ' ttﬁB anodic
conpartnents are an anodi ¢ conpartnent and a cathodic conpartnent. 21. The
cel | of cICRMAAIEN@Mar acterised in that said collector is made of pure WO
03/ 048422 12 PCT/EP02/ 13677 titaniumor alloys thereof, optionally provided
with a pr@Zectihhe eelhof glpimad@ ¢heracterigadeimthadisaic colieniorn isomadesofapitresai d
collector is placed in the anodic conpartnent. 22. The cell of claim20

char act er infelk@l i not ldyssthietlesfp bptiohally providedavith aprotective esating baséd oys
t hereof, optionally provided wth a protective coating based on silver and

sai d col | eqiey ahg JalidesledtBr isRacad HPGHcCcARIR tmént. A current

r
collector characterised in that It conprises the distli nctive elements of
the fi gur%.anq\ Oéurlté?ﬁ gglfeccrtérotchgpacterised in that it comprises the distinctive

elements of the figures and of the description.



