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VARI ABLE COVPRESSI BI LI TY GASKETS The present invention
relates to gaskets, and in particul ar gaskets for use

wo poof7ie83s5£el | assenbl i es. Conventi onal el ect r oP¢CIEGBEM®IT/000324

fuel cells convert fuel and oxidant into electrical
ener gy and va\ReasiLE QOMIMRAURIBIYYFY @) S@kprgyout of a
conventional fuel cellT 10 is shown in figure 1 which,
for clarity, illustrates the various |ayers in

ol yney.ion.transf nbr ane
TR 8RR Bhaf B altCls) B i e Riotsar vl
c@ piserabliss, t he anode 12 and the cat hode 13 are both
formed froman electrically conductive, porous
mat eri al such as porous carbon, to which small
S u 10 preci net al .
R 5Bl B IR DL O aPERCL AR T S

enérge and @nrertonl Iprc&iﬁbﬂ yAttgzplbhdaYCﬁﬁ € e tcbeentidhacasl cell 10 is
11. This conbination js
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porous electrode layers I's an ano

1pland caﬂhOémbB aTzlat:eﬂkyd éhefdnodel 12 bodvikeicethddpll Atee Hdh formed
I nt er ng layers 12a and 13a may al so be
g P e BAF, SERE Bt melcoRL R o, FOrR agtc o ich
AR phitiRlca RO PR '
TRIUrS Tlow ?. L e PR AR 5P RRES. o
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nﬁhﬁnmanﬂgﬁﬂ@@agaﬁbma&amﬁmapour and liquid water. The
fluid flow field plates 14, 15 are forned from an

el ectrically conductive, nonporous mat eri al by which

241 ective an
SRR B 59 P BRI o418 AR RS
flowrfeeld phee T4 andla ththwdd flelddlqy ﬁteHSplﬁtaClISl | Inedr@elia® backing
delgg rﬁ g$d/or exhaust _of fluid fuel oxi dant and/ or

layers B £lsp e smpiorysérb@wé%&he&@@d%ﬂe@t%ﬂ@@anlate
14 3nd tHai sholiS 16 ARY &thl 2 i)tl,t%e%; frecd I élflC? FJH‘V”I?GIE l pgétg 15

fl ow passages I n a su face t he
angl the eathodeside HtmdbagkiogVazrsore ohapoels nétﬁra amdtfhler catsd wos

o P anee Sl o BT Bte Saf S BRane s st surfces s

welD By dsgigtind inQRe Bfanidetictht bf Wi¥er vapour and liquid water.

The fluid flow field plates 14, 15 are formed from an electrically conductive, non-
porous material by which electrical contact can be made to the respective anode
electrode 12 or cathode electrode 13. At the same time, the fluid flow field plates
facilitate the delivery and/or exhaust of fluid fuel, oxidant and/or reaction product
to or from the porous electrodes 12, 13. This is conventionally effected by
forming fluid flow passages in a surface of the fluid flow field plates, such as

grooves or channels 16 in the surface presented to the porous electrodes 12, 13.

With reference also to figure 2(a), one conventional configuration of fluid flow

channel provides a serpentine structure 20 in a face of the anode 14 (or cathode
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channel provides a serpentine structure 20 in a face
of the anode 14 (or cathodel5) having an inlet

woreoo70gd3sd 2 1 and an outl et nmanifold 22 as shoR€ilI/GB2007/000324

figure 2(a). According to conventional design, it wll
unders t rREALL r

SEET B B R A P MR R s 3

ANebrdidp) to Wohteatibiee desipinf o ahdll Zhel vadetstadd e;ha:ththeo mpemme

L e
REARI68 Ethd 3 ARG, HEPLEL Blon hesllo MhOAGS

rection ort ogona te as particularly
fdmfoﬁlisrartyad imexhingst &omyhe chatvhe 2©raassbe$emmwatnd throtighout

ther 0B e ed BFlsai b alPoarscBrEr el e Lits ok SHfuristy
i 8 &5 PIhe aRb i tHéRrossRedtiinSonak L RABRRIFERALthe ASHRCEH

anode and cathode fluid flow field plates are conbi ned
in conventional manner to forma single bipolar plate

itrtare e R & Saauondt pile aoifs 2R PR e

aFCBRACHH. V én FRIBFANenRhe ddjRde ande rﬁhﬂ )baﬂw&é\)ﬂu&ﬂ flokh€ield
inlet manifold apertures 2 1 and outlet nmanjfold

pigbes g resmbiedainecanventipnal manpertte oFBvE giastenipplar ¢datg id

t e c [
S PO 185216 AREHE0 L Sl bnll 2438 B pope
fadeaedchad; aabﬂ:th@blg‘lébpbcttnwmémlhen&ldéaﬁﬁiemsﬁm‘im (MiEe\) 34. The
pur poses of the present .invent.i t

8 hat th%% 2&II q;
ilghpreidald dregyet R g quilgt BeRIIAFPGALER 24, Ratlerverial to
pk&idd n%? ruﬁetdﬁnd%ﬂﬂ@ﬂﬁ%ﬁﬂg@sct% tﬁé eirDRIERE 20k GhRRE re@éiiﬁents of
Passe y 40 is overlaid wth a sealing gasket 4
tlzer stuckdaretshowe slighttyeseparbied foealarityy adthelght it 4vill bmmtdmé@od
t apertures 42, 43 around fluid en ort an
for toe GREPASS O [ brosest Hiveniofo fhap e, il b¢ falfirsesd o Rfger
ugggg&%ﬂggkﬁgg An electrically conductive anode plate
(shown in dashed outline in figure 4b and slightly
separated for clarity, but on1tted in figure 4a to
veal ucture el o) es e .
RefRBk th oL B dhE% B = ARt R Raly g0 s
ofasdietwith 4 sadlEhet fRkanpderophatie peinicdget Ties s@lfngn@slaet 41
fluid contai nnent volune 47 between the fluid entry

ingbipdes Awo aperturesed 3, 148 agousdi a flye eptry portieangd) 4 fligd exit port 45
b
oSt Bl L RBL 0 et AR R e

plsitd K6 I(shoiwineid dashed outline in figure 4b and shghtly separated for clarity,

but omitted in figure 4a to reveal the structures below) overlies the sealing gasket
41.

The anode face of the MEA 40, the sealing gasket 41 and the anode plate 46
together define a fluid containment volume 47 between the fluid entry port 44 and
the fluid exit port 45. The fluid containment volume is effected by the
impermeability of the anode plate 46 and sealing gasket 41 together with limited
permeability of the MEA (i.e. substantially allowing ion flow only). Within this
containment volume 47 is laid a sheet of diffuser material 48. The sheet of

diffuser material is cut to a shape which results in the formation of one or more
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perneability of the MEA (i.e. substantially allow ng
ion flowonly). Wthin this contai nment volunme 47 is

wo 200d/0883sheet of diffuser material 48. The shertT/6B2007/000324

diffuser material is cut to a shape which results in

vl ah 3 Faune TRt e L2 Chi e A e

spBA¢ oRGe0ABKRlord phticlYRES, BAsHOwnafikte 4ashesfioivpldnom 49
figure 4, the first plenum 49 constitutes an inlet
cquistutan antialet plenemdhataxtaude apundp oRaipopITiion obthe praipheral

er,i pheral .L.ateral,.e ‘ - iffu
R aPEEDT of Y SR R M B T S AR B e
s@On® PNkt 9o e@nfgt[’m\gﬁ_b,ltahetn_ltwlt1 qﬂ&imﬁl I Hikeett eﬁizdndg dasoxg]go 21 ]Ic’tdll’ﬁ)l‘

m nor portion of the peripheral |ater edge t he
petier of 518 petiphersifigteiat ed%&t%rqf e shegf Pt gifgﬁﬁ‘lgmﬁtggﬁgt s,

bei ng uniformin thickness and conposition, wll

normal |y suffice when the sealing surfaces are
Cufiveheoml ypaiitead baing upiemh rethickigeisfand rompoepities svidhnormally

B e e R A B2 e
c%gﬁre&fions e@ oS AMME R PR AN BRS k8h (HERYprHdte BE 208 iafRseal.

exanpl'e, when surface features such as additional
Hoewrpanantestaar @rcumstecdsribe usteef sunh a conwdntinpal apleeigeay not

the.unjf i bilit t '
oL L ATRE SR o b, AERE o S
aRRagiRNmcRiled 88UCRAlidl §irdREehbehimeen cteatdssibilisy of acesket

e.g. due to surface protrusions, will_ be subject to
wiill geselt ipreessuvmESHrmapressueyheess Be aFsacoiche easkets Beras of

et n_seal ing surfac . g, olipgl] : :
I S%Id\f‘ﬁgtia%??s,e 08¢ Ién%ssg%fag%t g'lgbé%{{){ror es p%@ngﬁoﬁfgflgn?’gvv\% °
S €% Y B Sher ThesSurdRyaridethigtms ofl inadebdeidt distanat betoreen sealing
efficacy of a seal. Also, a conyenti ogal ?asket may. 1
SYAges, - & eHIONBYINE Fueh@rotrusions.n Wik dgedibiset {hEoLepopdgsaly
, i | t&i aliso,
I e T T o A o P o ®
comieatioal gadiephap hewsaitendengyo swell ef theedpes afdbel sepling area
ensure that an adequate seal. is abtained. For thin
%@&syrpﬁlﬁ%%g:@? gPkaef w&teﬁﬁ%%ﬂg%ﬁ’ﬁé &84y be
even greater, since the conpressibility of the gasket

is reduced. Alternatively, the requirenents for the
Feeal dongersiondlagaskett materiele highr prepiugesl yay dheseiane bg needed to

fl atness an rallelismmay be incre . c hi g
L 1ees o0 SopaLLPLL SR 6ol L SABRG, s RdEfalho e
pEEERP rfiel mAVIRY edenReatsl, Gte Hedetmeprbdsthikfyf eftthe \pesies $s
of the seal. This reduction in effectiveness
reduced. Alternatively, the requirements for the sealing surfaces to have more

highly toleranced flatness and parallelism may be increased.

Under high pressures, a gasket may also be subject to material creep which, over
time, might reduce the effectiveness of the seal. This reduction in effectiveness

may also be exacerbated by thermal cycling.

One solution to the above mentioned problems is to create 3-dimensional
éngineered gaskets specifically shaped to conform to contoured surfaces. These

gaskets may, however, be prohibitively expensive and, being of variable thickness,
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may al so be exacerbated by thermal cycling. One
solution to the above nentioned problens is to create

to conformto contoured surfaces. These gaskets nay,

.. be .naraohi el i.ve and, be|n
oY b R RSl el T BT R 9 Pefitingmtnces such es
in i éxaivgid fuyl defls Elwn iseah. i n certain circunstances
such as in the exanple fuel cells shown herein.
Anot her solution is to increase the conpressibility of
Olll
A s b e Bee O B B R ety e
tprassmmmedatSuoh-ugisiee ke famey anheVales 2 Rduedagaling Fpes%&ﬁ-e
$#£e3| bl e tendencg@to dlsplace outsi de the sea |q%
paslefromEY | ROV DRET 81 incrBeen Peffesizalie ssodenaahiocdisplaee

celﬁsﬁ@qhég&hﬁ seal against nonuniform surfaces, which
has a reduced tendency to di spl ace outside the seal i ng
area, which is able to seal under |ower sealing

rér%ssuilese 0and whi has reduced cqst .of manufacture
OSFoRr BEfoRe & ?ﬁe Lidosrskete Wy h sanr sdicghwke seal against negr
@lhee suhcel, NOhiRE 896 "Atreﬂﬁ%ﬁr’tEﬂd}Bc 9) @fsgl‘ébéj %uén%aﬁi% &aling

whi ch overcones one or nore of  ens of prior
aggas Whisheelle to\seabnadardower malfng}snessams @od whittehpr esdnted

ovi des a ket .f orned of ressi bl e
o B R e P G e oS ket and
second seal ing surface for providing a fluid sea
between a first conponent and a second conponent, a
Ttis i abieptofdhe prasant inventigngpipseddps sskatavkich bwercpmss one or

nﬁggéfﬁl gﬁ% aces and extending over at
| east gigﬁr 6ﬁ?ﬂﬂ onggggihe gasket to provide
i ncreased conpressibility of the gasket in the first

por i on. cordl to a second aspect, the present
ACHYERE T8n BVASHRR Qleri@?fwaa mylend@hpraTEies ¥ gatket &rmed of

@xﬁ?ﬂgéélﬁb Nated?4l oéﬁdd ?éahﬁxg sqfigceo fand: RLGRE 'sgaé%g

rial having a |rs seé$|ng ce an a secon
suéak | f@g pmwﬂmgea audd asepl betslebh ya cmstceompomat phéxd BEdad

R L AR T S
sdalifg CRFREs SRTBHQREADbVe: by 10 2tH18 GREKEHS D fgI%EISeé ftc% {n%blde

portion, posjitioning the gasket between a
inereased qormressibiily af fhergeskener tbe Sctt podisnassenbl y; and
appl yi ng conpressive pressure between the

According to a second aspect, the present invention provides a method of sealing a
fuel cell, comprising: providing a gasket formed of compressible material having a
first sealing surface and a second sealing surface and a plurality of cavities
proximate the first and/or second sealing surfaces and extending over at least a
first portion of the gasket te provide increased compressibility of the gasket in the
first portion; positioning the gasket between a fluid flow field plate and a
membran‘e—electrode assembly; and applying compressive pressure between the
fluid flow field plate and membrane-clectrode assembly across the gasket to

provide a fluid seal therebetween.

engi neered gaskets specifical | ypcriape7/000324



10

15

20

25

30

fluid flow field plate and nmenbrane-el ectrode assenbly
across the gasket to provide a fluid seal

wao beregesssneen. According to a third aspect, theP@I/e82000/000324

i nvention provides a fuel cell conprising: a nenbrane

) y: : .
AR SRR ndipiodl Sl b bR £18 o B ins:
atrhembranveeitdtmide assembbpdiuid How fictdplatenareidt gaahet according to
ﬂ?%%gets, may include a reduction in a total applied
t3fB&%ed to forma seal, an inproved ability of the
gasket to nmaintain a seal after thermal cycling, and
an ability to seal around surface protrusions on one
Agivaitegds of thehévestidn, ng sumpasises . withricouventionad geskethemay

.present jnvention wll .n descri bed by y_aof
AT oot £ ek et doEnfoRRS fp A6 A g g Hrmproved
aBHligNb MBS ghiketdl Eiintakl 85¢a8 afterthOWe] By B EARI drCability to seal
cross-sectional view through a part of a conventiona
afqyafl se@ce pratiugipne sn 2payr kol obihl sealiag sededesel y show a
sinplified plan and sectional view of a fluid fl ow
field plate of the fuel cell of figure 1; Figure 3

EsdtodBnent £60HS pE et i0eition ival dokr Btigdscab&iomy 8y iodrabmple
fq%JeI_ cell stack with bipolar plates; Figure 4a shows a
apd withyelgtpnes todhe aacomparpng MgWaSiB IR ng a sheet of

di ff ] | 100 i .k C a '
gaskoitie, dHPhicGh SRRahAcORRE Mokt RIBR et 368, PG
cafvensortah&uet oell,espondi ng secti onal side view on |ine
A-A, _Figure 5 s a perspective View.o he .
_consﬂ%alg%si%{ﬁ} Bt 3B et shet aoffmw}ﬁ_ e%@iasnemd sectional
vi&ﬂﬁ!ﬁﬂﬂ@ﬂo@f%ﬂga@ o?cﬂRé"ﬁleﬁcéHr&Sf?gﬁ%P“ onal view of a

portion of a gasket of an enbodi ment ‘of the present
i nvehiguom] sBbwsirecrpssfeotisna iewshrosgle tai comabntsaiak fedli el

vi.ew.of . a. portion of a gasket according to an
s%%‘é’&ﬂ?@rﬁa?@#at‘?she present invention while under an

appl F%ﬁr@#aeﬂﬁﬁhfseﬁ plah G4vE 08 a8 BRWR @nBkatiYh BWiAE 28sheet of
closed cell grid structure of cavities of a gasket

diffeerr wnrtegalt rositioped fvetly wapesirbo disaeling sAsketaand; fwid rantyrand
exit ports, and figure 4b shows the corresponding sectional side view on line A-A;

Figure 5 shows a perspective view of the construction of part of a gasket of
the present invention;

Figure 6 shows a cross-sectional view of a portion of a gasket of an
embodiment of the present invention; A

Figure 7 shows a cross-sectional schematic view of a portion of a gasket
according to an embodiment of the present invention while under an applied
pressure;

Figure 8 shows a plan view of a closed cell grid structure of cavities of a
gasket according to a preferred embodiment of the invention;

Figure 9 shows a plan view of a closed cell grid structure of cavities of a
gasket according to a preferred embodiment of the invention, with further fluid
distribution channel cavities;

Figure 10 shows a plan view of an alternative closed cell grid structure of

cavities of a gasket according to a preferred embodiment of the invention;
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Figure 9 shows a plan view of a closed cell grid
structure of cavities of a gasket according to a

w@e@ess3ed enbodi ment of the invention, wth fRet/B8r007/000324

fluid distribution channel cavities; Figure 10 shows a

pl an_vi ew . of .an alternative_.closed, cell- gri.d struc

of CEW? elg Towg B: %’et‘"e&coér% AEP%e o CHgHE 18Pr11éa i 8

peradbneiftereafly bhgnédidenkk@mddgir € 11 shows a plan

vi ew_of an anode configuration havi ngq two portions of

di f f Ereme |19 SaGH rrc ePIERECHHE RETW Phta8r plErnative rpnggymation of
S t ' f .3l ternative

g%%%r?‘)é‘%%rgﬁgo%%gf !a%lg%%kel&/gg g:r?%rl I@r?g open cell and

cl os@ieellB shegisonplanFiigwr ef 4 Fushawsltangivanconiiguratibn eof

further alternative configuration of gasket conprising

gapkehcorapsingRpe celd arfl ¢lesad GeREHMS: Figure 14 shows a

Pl an gyl £ 197 4R vk W %Th‘filr vi@lgt 6F QafkUE SRRhAERr &nf@lratlbn of

gasket” conpri si ng urd port together with open and
sethes annerising  fajid post; togetttbr Frithuopen 38d clsadscel regiams; ahéw

of an.alternative confjguration of.a gasket .conpri si

a fl Eil%%g?ts?w\”f G RIEH SR & 91 éﬁ%{ﬂﬁé‘ies%&ﬁéuﬁaﬂo? Ry giske
Ceﬁ’lgﬂﬁﬁ% 20ffyiMioR, &RiesdRERAthahhéls GndBniflued €bonnbbon with an
conventi onal "desi gns.of anode and cat hode fluid flow
epteatabfuidnoaifodd.at i ng fluid fl ow channels in the faces

t hereof have al ready been di scussed in connection with
figures 1 to 3, and the arrangenent of a typical

THR IRV erftRhialUSRi ik (T 25b€ afd 24tB6dd Auiioflow gilated intotorating
fl_gure 4. Figure 5 illustrates a representative

flowshamels 19 shwkfaeesshersp! have aferdydhnen digRssed ghconprgtion
53 h fj ' .
SR e S St

pldesh evidetdomivithifigutee gasket 53 at the first sealing
surface and extendi ng over the portion of the gasket.
In this particul ar enbodi nent, the cavities 56 extend

g QLS 3SR o of i st Sy
Trhe ablobe G 3 ias ki first sealigaskéicedtt driden sseonhdeadinglsiurfgee 55. A

urface 55, being in thi.s enbodi pent t ially ..
R ANART o S S A TARGEMERD 16 SREetPrr Qi feptiorEge
s@ffaca¥hd | &Fendhlat ROHIMMd HRrERVIdEl @8 B&kef € BNGM® patticular
figure 5 as being provided at the surface 54,
embodiment, the cavities 56 extend in a regular array over the portion of the
gasket 53 shown. Also shown is a second plurality of cavities 57 provided within
the gasket at the second sealing surface 55, being in this embodiment substantially

similar in size and arrangement to the first plurality of cavities.

Although the cavities 56 are shown in figure 5 as being provided at the surface 54,
in other embodiments the cavities 56 may be provided below the surface 54, but
sufficiently close to the surface so as to influence the local surface compressibility

through the thickness of the gasket 53.

The sealing surface 54, 55 of the gasket is defined as being that surface which
comes into contact with the surface of the component to which the gasket is to be

sealed. The sealing surface does not generally therefore include the interior
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in other enbodiments the cavities 56 may be provided
bel ow t he surface 54, but sufficiently close to the

wemagssso0 as to i nfl uence the | ocal surface PCT/GB2007/000324

conpressibility through the thickness of the gasket

...The seal. rf 4, ' .
R LR e e
ittdrédled, Aeprspurfiae of tie itlegior surfroaefithd avittes S, Hhenaydsicete

is to be seal ed, Th%iﬁealin% surface does.n
[

. not .
pge iy e |spalngesBTasE T the | 53T 1 He WHRER PIOBPHIRR LcEeasts PR
: I , However, as the pressure applied to
lﬁﬁ%kglgé%?gégé%geincreased, a proportion of the
interior surface of the cavities 56, 57 nmay becone

t of t i f f th t 53, which..
TR G0t (oS (R Ea B U HEEIR A P ShORHG gt PUAvRY b Elites
pgc?@rtlt:](ﬁfefnahr;% a¥hidad H8NSF (e gdsRetUs3edTRO LAy @hsRy RaSH RSt

e nunber of cavities present over_any defined
sealing soffacech® ofas kettiog Df thehgaskeh i3t yaay b siffsrenvisom dhe pavdly
ealing surface 54 of .a rti.on._of t %
BP0 R fslite RirrRalR oy b e dp Ry S e 57 por
c%8able NG ik EREEth5 BedlinstsiFaeadmROMBE Lhshet §7 of Heugdskatem’
53. For exanple, if tﬁe area of the sealing surface 54
agf therunghes Eeaitiesds 36i Hgrcavity pepsity ongthe, fgst Spad pe s

3%% cavities is 36, the cavity density on the first
segirng surface is 36 cm2 . The term"cavity vol une”
as used herein is the total void volunme of any given
cavity, which may be usefully given in terns of an .
Tho Pl SRty ORI SSCAFALIOERD 1 HEty ARIEeYoLERe Gif 43 given
iy, Hniky &8 88 ugéijgﬂf Sfven ik tMslorBE #8608 FaRIL RAYitiENS
cavity density an ffe cavity volume in a region of
thehgrskiet SR @t awedtdin eepidm thateof.east in part, determine the
conpressibility of that region of the gasket. The term
"conpressible material” is intended to enconpass solid

HRHUERd RS MG CAB REBHGRI be@fd dvighermRdinunelion of
appl i ed conpressive pressure, and whose physica

theegaisleativd Hleaqhs eipleast irepartrptebaine ther contnsessiuldtyleyf that region of
tcfgn‘%f(nation of elastic, i.e. recoverable, and plastic,
& %Ernanent and non-recoverabl e, deformati on under
an applied pressure. Tine-dependent effects such as
creep and viscoel asticity may al so define_in part th
T@pé@@r‘fqowr@ﬁlblm@a@@ﬁlﬁrlémrm%é tygcomypgps solid materials which

can be significantly deformed under applied compressive pressure, and whose
physical mechanical properties may be characterised by a combination of elastic,
i.e. recoverable, and plastic, i.e. permanent and non-recoverable, deformation
under an applied pressure.  Time-dependent effects such as creep and

viscoelasticity may also define in part the properties of the compressible material.

An increase in the compressibility of a region of the gasket will correspond to a
reduction in the pressure needed to compress the total thickness of that region by
the same degree. Alternatively put, the same applied pressure will cause the total

thickness of that region to be reduced by a greater degree.
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An increase in the conpressibility of a region of the
gasket wll correspond to a reduction in the pressure

wme®desBiso conpress the total thickness of thaeCT/eg@m000324

by the sane degree. Alternatively put, the sane

| ied.pressure will cause, the total thicknes :

Sﬁﬁ 1Pe8§%ﬁ %dsb% ?%ﬁﬁ%gﬂnﬁ§‘%ﬁﬁr%%?%rﬂgégﬁgg.%ﬁomﬁﬁ?%
afrhrPef@ntofichvifle 6D 3 18 & ghdlenal ofthepteddnt atvealit:e im athiohehe

asymmetric arrangenent of cavities 62, 63 in a gasket
cgify wiumpreargrdiferent pidlesn firsrealing supfaeh 64 fed Sgoqcy sealing
vol unes are..di r fi | Sir §-agerbt
R IR o R Ear et e Pans 1 el FRRLOS BHOREER
dinfrsfohs & cavaak isRgprouifarce §dcond sedingdiffher @nt The result of

di mensions to cavities 63 proxinmate the secon alin
thiyiFYPaO8 VETRHOT e cRERfofures Wik pe thay s a?ﬂ%ﬁta? 67 oFreer
2k APIUTR W | 1 DG E&ﬁ%reg‘ eurfRs kBl R giska! mfrial 67

e en 1 he 'arger cavities 63 Is able to conpress

bétirebinthe strlafier dabieg 42 keder et semiealppBe pretsweeen t he

smal l er cavities 62 under the sane applied pressure. A
simlar effect to that shown in figure 6 may be

0L AL NEHPYo tHHRAtin0 Al behdysk ShGinad/BY ASeAPYT bljering
AV%’une %né%tﬁ each of %ﬁ% fi?g%)64 and zecond 65 .
fiweatdrapy ity aobsne heteathi paght dfeths first f apetspeand ¢heealing

cavities .and thus. affecting the. .cayj ensi.t: -
<5ty e 1 TR 8 o0 B OB iy e ol Eavit
aeidikerent on at | east sel ected opposing surface

porfions of the gasket proximate the first 64 and
second 65 sealing surfaces, the opposing surface

orti.ons_bein el . [ : j angk
B8 oD et Bt o SEbParUERER Ry e SO0k bl Mp{Mbcted
ofSEidge REFace portiRPESihk epasieal proginmity tachist @F site serasd f5
1. I'n such an asymmetric arrangenent_ in.the ggs#&t éilt
sefflingjsyifaces.cthe PRBOSRE PuiEaee RAFOEF BAVESSIsEieiTegogyft the Tirs
t ' i i opposite
O S s A R 1 0 o
séling eupiavee df the ghiiet 61.her seal i ng surface 65 will tend
to prefer adherence to one surface over the other
wi t hout the need for adhesives or surface
R 's8RRRA s PRfretrR SMhdeheht R gadkt 81 SENBEBEIE the aurfhte
cross-section of the behavi our of such a gasket 6 1

adingm wopetiesei conirgrerbrbebiateg fewaids npe Ferce7 Algrgngact
R SAGHS Ui el BF 45 BERY: 81 tohartl HARE GRE! WEhH

surface 65 will tend to prefer adherence to one surface over the other without the

need for adhesives or surface preparations.

Shown in figure 7 is a schematic view in cross-section of the behaviour of such a
gasket 61 under compression between an upper component 77 and a lower
component 76. The gasket 61 is situated between two component surfaces 74, 75.
On the lower component surface 74 is situated a surface feature 73, which
protrudes out of the plane of the component surface 74. Applying pressure in the
direction indicated by arrow 71 causes the gasket material in the compensating
region 72 to compress further than the material outside the compensating region.

Additional compression of the gasket is taken up within the volume of the gasket
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On the | ower conponent surface 74 is situated a
surface feature 73, which protrudes out of the plane

wo@Roovhgs3sonponent surface 74. Appl yi ng pressurkBCT/GBR(02/000324

direction indicated by arrow 7 1 causes the gasket

e

thegashet. 6 IAdThe ¢avithds 66 grepmeské anroohdingezagices keteriab withikethe

up within the yolu of the gasketitsel f,. apnd does not
CHRERLRE TSR 1 Brafen ity Hirgf it 58 A dseCapHatriogonal
0 &lel FRESSn HaphEatBa DK Brcd IThelfhBrac At £33 B Db ELankE,
surroundi ng gasket material within the conpensating

beegbidor Fim of rblatiydy invomptdseibleaviteiiassueB asp orater distribution
Lrections orthogonal, to the.directihon of applicatio
B P oBE e va e Feaht P e SRR AP e BRick T &Rt
A6is able@b lcoRbres bR fforirehdtihd EleYsutfacd feates 98 bihe seal around
material, such as a water distribution foil,
thogirfapofrete s nebo@nproBlissd bydisPER§EAss of the fluid flow
plate. Since the gasket 6 1 is able to conpressibly
def orm around the surface feature 73, the seal around
TtHegzasket 53¢ 61 e didipr@sdn$ ime@htiero May prefseblyoyorhprise rectangular
presence. The gasket 53, 6 1 of thg present, inv%ntioq
CREiCH & f s ABI 6 eomRger &b 2 FRTHA G akor CEIPiedy asgibsigptially
[ r I r; r '
By FRLAEe By SO BbuRid B O SIS (el
repeatimg ipattérhguuch 5s h&tagemal t yrpieiangflar pyiekesr areegdsatnvigaged.
atterns such as hexagonal .or.triangul ar tferns ar
ISISPRANGE SEHEHS QoD %@éﬁ%mﬁﬁl%atﬁe%%ﬁ@e&r%&hoﬂm iy be
HhB b QU ONSvRT d6AYY hE8n Wk ECaRtS QoRmBk, BR also envisaged
characteriised by a cavity density and an average
tg hw ivitlunvtbe seppe oathe mvenbornvi saged to be within the
scope of the invention. It is to be understood that
the term"cavities" is intended to enconpass

IeRfth B Lh@RSodditlat BRREN ¢t QvRIek B Sntehdddneievibstbigdsk Yefinitions
isolated cavities across a gasket, as well as arrays

thyt applyetocaraye of dadiviivplly ésoldqtest prsation 200s apeskyls apfwvell as
o v isal ; ' el _
AEL Y Mt 0 B L b 88y QLR o BBttty et
Pl ot Stheetdidag fefts.OMA badkbt b/he predfencveitic@smay cosprise
at |least a _portion of one or both sealing surfaces. {t
cFtReTeG o8 GBI PErRT cavifigs prEPss Frlcashh Pefiondhgme @égR@ sealing
Jmigcials may be used in the present invention, such
as sitlicone, nitrile or butyl rubbers. However, other
mat eri al s, such as expanded PTFE, may al so be used.

It is envisaged that a variety of conventional gasket materials may be used in the
present invention, such as silicone, nitrile or butyl rubbers. However, other

materials, such as expanded PTFE, may also be used.

The thickness of the gasket is preferably less than 10mm. More preferably, the
uncompressed gasket thickness lies between 0.1 and 3mm, and more preferably

still between 0.1 and Imm.

Preferably, the average volume of the cavities 56, 57, 62, 63 is less than 5mm’,

and more preferably lies within the range of 0.001 to 1mm®. The cavities are
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The thickness of the gasket is preferably |ess than
10mm More preferably, the unconpressed gasket

W boocksssss | i es between 0.1 and 3nm and nor e PCT/GB2007/000324

preferably still between 0.1 and Inm Preferably, the
ﬁlg%uyﬁéﬂi'ﬁ'ﬁy efbdid e Qﬁﬁé taﬁtﬁ&@ﬁhe éZwtn%?ma}ﬁg’e b d8S8le
, nore preferably Ties withinthe range
Sb#peo aghalse preferabls. havhen@amager bseaadpersicer withip the range of
o%%%%n%%t'ally cuboid in shape, although the cavities
ma be any suitabl e shape, and al so preferably have an
average linear dinension within the range of 0.1 to
| rm The cavities of a ggsket 53, 6 1 of the present

Thgeavitipoef agwskel B & ati|the pissent m\@gm@zp preyiirefgrailyt éovmed &y
a&,ﬂyﬁ@ea %égtlflﬁc&)( ’&1)6 ﬁ{gfa%e@f?ﬁ!?eat %ﬁ(gy 8% fu%{fn}rﬁ h&u @&%S This

sTtexturing may conmpressi on

texputing mey bé pérﬁﬁn@ﬂfﬂyeiomﬁr@l%mﬁwmﬂlﬁg o€ tiweerkahfpedample
Blatens und?r condltlons of heat and pressure in_order

Dpivcst SRaret plairds ST dRadtieak et hesh g PEISSYTR ) OFdge plastically
dERAH| fh%dgat%ﬁapﬁxatéﬁal Sh{date %éﬂuree{ asﬁlh]?#s F\ﬁ%ﬁt{f&?svaﬂous

known i n e art e used to formthe gas
twhmgm:sd«tnowh it He q;u’rmsy bt usedvie ftrnothe caskehmateriabsf thagresent
n ection, moul di n rollin alender
Byt ciiohort creilotaihous B USREr phar I PakEPaRias asing

t@@Mbdﬂﬁﬁmpf the present invention may performis that
of fluid distribution. Shown in figure 8 is a closed
cell grid structure of cavities in a gasket according

Ol oGP EERET e eF B Slheepot e R P Y B
tHahat feel entafdtieAvi SHoem & So@ét endediaed JBRA8id structure of

i nt er connecting rather than bei ng isolated from one
CaidRsHB I gagketpepaidpenterthe sresentuventign, ‘gﬁbmealmng Blgfnce 54

a&@ﬁoﬁ?edagafrvit eﬁ%éat By tali]t%mg?%tﬁg tdess?l éucﬁl Ih%{ cav1 1es! Elre

as part o tern a

extaﬂlcéd anhnade Bﬂerf:d)nneduﬁ@&ﬁle@ tanneing 1&)1&1:6@ Zron‘Béhe dnaater,oin
these fluid feed channels, as fqr the surroundi ng

ATAGERPRSUS a5 figd shov it AsWROcHnDeasTied 8 Theagasket 90 has
foRREE lndtnlryit B QH% & v&ig tp%ﬁéﬁsasseﬁfes bP&9R &Jfﬁ%ktegq}%& Boed

the case mhe e gas I's fornmed direc
clfanpéle o) wa 94. elEdclp bAtlesse ffm[d Boed mhhendby amfuf crhmgmctdnémg

flLuidf nd t hr.o nt |
cae B8 AT Y RREnox et gt L e tsperscof
th\‘é/lcg'aéﬁl&@ bed 1h 9hacdk Wik e é’afskét ISt dheetctlj’f‘ Ranfe i Pdow
field plate, for example by moulding, the fluid feed channels may extend through

the entire thickness of the gasket.

A fluid inlet channel 91 is connected to a plurality of fluid outlet channels 92 via
fluid distribution channels 94. The preferred direction of fluid flow in use is
indicated by arrows 93. In conjunction with the apertures 42, 43 provided in the
gasket 41, as shown in figure 4, the arrangement illustrated in figure 9 can be
engineered to distribute fluid from the fluid entry port 44 through to various parts
of the plenum 49 adjacent the membrane-electrode assembly 40. The same type
of arrangement can apply equally to a fluid exit port 45.
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fluid distribution channels 94. The preferred
direction of fluid flowin use is indicated by arrows

w@®2007088360Nnj unction with the apertures 42, 43 pCDGBA®A000324

in the gasket 41, as shown in figure 4, the

o ST HE AT ) Pl e SRy geeed,

ddpht ahtDBizE Of ViR EditSes 58] tcén B8 utgdsnetopa:cmmmma cantpla(:@q’nd:nt tthe

menbr ane- electrode assenbl y 40. The
degrecalingeet thechind &sgiop Ty2t 8 et iViR B RARS fo ﬁ%ﬂlfough
Witk Thﬁcﬁe&%ﬂv gﬁ%cﬁg}e nS| %rogshﬁ %ﬁﬁ&g@o e AL ?&dcé}ﬂnﬂ&s

engineere nd size of the
9L8%2| 94 @l b&omeanord eestriveel, temdmggrto cloke tpthe foed paths 93. The
ext ent the degree to which Hﬂ&f}#w d feed hanne s%m
W Profgurg al dteatrps 2% Y1 W BB SR alti
08§ olNe Bkt ofPfhentbhgne-
;f}B{}lggftggda%&E& g{‘%ﬁqﬂggbaﬁl \?\n beconme nore
eleeisddeiastondblied. e’ﬁlmh arguoy endoses prﬂmch mefqrmgdnqyath%bg gt least

The_ back ssure at the fl entr

P%rﬁ%l}yeﬁg}mf‘ﬂ{? eB5 dhe ?Fﬂsglrmpﬁgcg 205 EliO?fupelr1 Oflélﬂ né\gsi3 gly 30
QECHMACY gketl d1Udfdn&liypE ik BplreON ﬁx@ﬁa&o&p@n&hewhﬁxfh would
crne*n‘orlgg(r:leel e%trode a??enbl ?%ﬂg T%g accur aci1 and rate of
othbuwise reteseisay irapromengfeesefurceges mpwiene|afvantageously
control | ed by the pressure applied across the fuel
8%9I ‘assenbly 30 conprising a gasket 9 1 of the type

in figure 9. Separate conponents which vvoul d ot herw se

be necessary in perform ng these func y th r][ keﬁ
Aadliamervesas q:tlprr,aégq;n,@g is iNasteptedain gy ‘Ld a gasket 1

arra
e
sur@@e| |2. gith dhisakrk@ipembet) ehs ltavine vebmhd agd/su rd‘eamef ta2 be

In thi s arrangenent, the cavity volu and/ o it
ingggasese b PY%\%@%G’%%@%H& (IR ofTHISSTRR) S £ gt e

@H@J Ol Gy Syl Ireudeni Uﬂ@é rtlyﬁ& bt b
m%g% gon o ea?:zﬁ1 !():Qsaltdthy when i n usg a heg types ofﬂty
mgetnymarmangleméanteswmwgedahsbreb@lcaﬂdvﬁosﬂg@l@ cajjisies or regular

st ri Qﬁﬂﬂﬁﬁ%ﬁﬁﬂuar %@3@'\%{9}1“2’ a(r)l% ek gﬁr cg&hg' caa[vft?e’é $nay

b@ bérfeﬁ'cﬁ[ iCvhd dfegsdBmbarheneld C@t@br shapésaraslsobosase
of manufacturing. O her shapes are al so possible. The

cavities 56, 57, 62, 63 vvlthlnagasket 53, 6 1 may be

ro ded ' :
gg%vlé'&leSS éf gg 1{&3{& % gg%tglge‘??%g %&hﬂ%\%ﬁﬁ{n ddgin
ﬂa@éﬂéﬁﬁm@dﬂ oftf&s fofrtaé igasket 58Y6 RS z&;cbﬁlmg tce thefropgsétidnoomthe

Shovvn in figure 11 is an
gasket and the function they are required to perform. Shown in figure 11 is an

example arrangement of an anode configuration with a gasket 41 surrounding a
first plenum 49 and a second plenum 50 in a similar arrangement to that shown n
figure 4. A first portion 41a of the sealing gasket is engineered, in accordance
with the principles illustrated in figure 9 and detailed above, to have fluid
distribution channels 94 within the first portion 41a and with fluid outlet channels
92 provided on the portion of the inner perimeter 110 of the gasket 41 in fluid
communication with the first plenum 49. The fluid inlet channel 91 of the first
portion 41a is coincident with the fluid entry port 44 at the aperture 42 in the
gasket 41. Fluid entering the fluid inlet channel 91 is distributed along the inner

11



10

15

20

25

30

exanpl e arrangenent of an anode configuration with a
gasket 4 1 surrounding a first plenum 49 and a second

w@k@nosassd in a simlar arrangenent to that shPERIGBR007/000324

figure 4. A first portion 41a of the sealing gasket is

e i.n L I
PBRRLEFLE ok S SRS oy SR HOSUEIR e
oﬁzhhibl@ Gl @t)mdbwwlmm t}i'eaﬁmtepm&ﬂ 4bh ohitre getsketféllr sﬁ‘he second
portlon 4la and with fluid gutlet cha nels 92. ﬁ %Y{Q
pariion b oe the gaskeli4l: I enEiRpgE @e@%@tﬂg&’ o R FEY ghgirate

ﬁ%ﬁéb 8l oy 81 afﬁ:d&%# QETRAEH GAt M Wids fﬁanh endf de&§r§d lenum
enum |nIet channel 91 of the firs
Spoidthe lﬂuﬁ:lewtlp@rt@m srmatdé at anmpettuterd ifi the ghskeiddy port 44
at the aperture 42 in the gasket 41. Fluid entering
the fluid inlet channel 91 is distributed along the

Fhﬂﬁ‘ S PSR tﬂ?&)u%ﬂ %egéaskaemﬁﬁl%( 8&hi BFe@XhfoR F ehfi@edringSdpen
pl enum 49, via di stri'buti on channel's 94 praovi ded

coll tegiomsto Ehefgaslet. Sbewh onfigwaldfs Thexagiked sugh gﬁﬁ@t 120,

second p 41b af . 4,he gasket gi r
cERPeNiag Aot flh ey 22 R el tedlops 4 EPOER IS, B
vameh def eddnestilakReins abiitid mb@matré upsl wiichsaré fonhis hﬂample

second plenum 50 via the fluid exit ort 45 fltuat?
fqmednasi,gyéqaqlfm er Azal gylkinersy adibet pidlars. alternatively be

r t

HEHE T .

ablaoniBal ¢k ﬁyrgmrdel dhpes dhe emmgﬂmemfofshm bﬂhrsgmké:te dez@:y

conprising closed cell, regions 122 a

SPERIAPIIE OF | RN CRRRAINE | AT ¢ Hi Pﬁﬂ{/ %é’ﬁ“ﬁ& 415“1"‘”6‘1
Erxgﬁaﬁﬁsbf%’ogéi % ;geﬁférrﬁ' ok ﬁé rdchidar é’%ﬁafeho@hgxdgﬂnﬂ%a%kmg or
exanpl e forne S C|rcu ar of oval cylinders

hpirinphos: th8&mray al ternatively be cylinders of
rectangul ar or pol ygonal section, or even be of

varyi ng section such as conical or pyram dal shapes.

ThR Qi ang B dvahtab Qs bd RESIRY bR héagm Sellctedbloebe

repeating or ‘non-repeating pattern, or be randon1¥
O

diffesenti fum Sut osﬁmmm@gndmg stosed pelbragion; eGh@smgcuhe déllars
o Pl Sy BTSN, PELIR B0, BECALOOPONE vy

ch@pfe8sifé pesfigb IhThé eb@LEE (heigﬁt e sith fgllentmdy alvot feate to

of "the surroundi ng cl osed cell region, Ch005|Egpthe
SERIOHaeampasents Which aaighb Qv gthe mbqe@sre@i%lt o PgFng dhe

AL A UL AERD SR g S ORBE gt
n¥eE \t@mbﬂ:sﬁ:d Rhat thecswpon@ng snavdriat hwhicly Mayob@medymtm@enng

open cell region. Choosin he
ﬂulpd flow through t%e open cell reglonqﬁ.

As shown in figure 13, the open cell region 121 may comprise a fluid entry and/or
exit port itself, in this example consisting of a series of fluid channels 131

extending across the gasket and bounded by closed cell regions 122.

As shown in figure 14, the gasket may comprise a fluid port 141, which can be for
fluid entry or exit. The fluid port 141 is surrounded by a closed cell region 143,
except for where passage of fluid across the gasket is required, where there is a

fluid delivery region 142 comprising an open cell region as in figure 12. This
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pillars 123 to be higher than the surroundi ng gasket
Wil result in the pillars being nore conpressed than

wao b@7s8a350undi ng material, which may be used iPCT/GB2007/000324

metering fluid flow through the open cell region 121
opbls c&b&?ﬁn' lﬂfgfﬂx&%&n&?@e al R8eOEThi € ShdnnbB @i eihyl2EntmEyely
conpri se a

lui'd entry and/or exit port itself, in
cotipiise expdunrplits cu"dn@t@ﬂilmedwavatlﬁsﬁefpﬁéa betweprasedhpifiaeg of
h131 ext qg%ng across the gasket and bounded by cl osed
theggsiet %? s 122. As shown in figure 14, the gasket
may conprise a fluid port 141, which can be for fluid
entrg or exit. The fluid port 141 is surroundgd b a o
It ¢9 trsbel upddrstopd ghastha askep o dpt PYegEnt IREFEIOR ALY JOt HF ©
fluid across th ol LStk coMeEsSibld B h kIS bt
B T R G e S R
misePis@ad 88 fbitddi fothandR. thfihbsones ofehdteriadgifom eka@pleaghe
conprise a series of fluid chagnels, or. may,. .
gaglef avayaonge §f & Bfe %Yél‘eOﬁC%m{P%%ﬂiq? gratsal it Pich e cpvities
id ' Bbdidely frcohpiRgbRasiterial.
o e o B B e et of
Thehfirsplgse nayi e eplicdrbynesyl snitebld eneotss, ufar wagyple by screen

construction, i.e, for entirel f ope typg o
PIES A BEERHI0B, MRS Of n%ﬂ?r PRy st 2&&’ aﬁ%mf %lr ﬁnlgdfa??ro%c
coﬂga‘ifssfﬁomat&qﬁ ay ﬂ?eré?ffy dBEnE bh frandetentdBdiplties atdoss at least

gasket may consist of a first |ayer of conpressi bl

a patien iodilonk ot hokte hf theeseating sirdapes o6 thyr s3skeled T ah grample, 2

.second.underlying | ayer.of a re j ] § '

SSERPA S MR SRR bl ol peomasaibhe

a ol tad! BilMRaRsy hoking e beidpyars charallpromptasgble surface
am nati on, noul di ng or other proces gs. A pattern

) [
laydre Theymrfaes layeinibie demsdampatte HPRIOVedh oAl ing rpéwf%f‘éftf’ﬁge
n_ar rangepent, of. [ c : s,
ol "SRRl Y KLEPIRELRSEIEE PSP it
pHiemsexriMsethoge sillstrardein fpires S tneayn poderably be pbplacdl,
by screen printing to qone or both surfaces of a
alhapgheyeuitfds patterp SpPBRYSIRG FRIHG 1A FTRT2EENT i ng an
el astically conpressible surface | ayer. The surface
| ayer thus formed inparts inproved sealing properties
SHoovrt inefigued 15, iswiitthervabtatdtioe mreangementsf agasketd|SOyin which a

unsui t abl e fo aljng applicati.ons. .Patt
et 2tk Lof SPal) 1 opil cat o0 bat L skas ashch A
dARBN B on Ak HhRUEH gAY B30, tRABLA f 13 R seasRidedibya: closed

cavirties is envisaged. Shown in figure 15 is a furth?{
celllregion dbivescet ifang eagemt camprisinga8wié delivay channgy ytaq The
fluid delivery channels 152 fluidly connect the fluid port 153 to an interior volume
155 defined by the gasket 150. A further region of fluid delivery channels 152b
serves to connect the interior volume 155 defined by the gasket 150 to an external
manifold 151. The external manifold 151 may, for example, be used to deliver

coolant to the fuel cell, while the fluid port 153 delivers oxidant.

The gaskets as described here meet the particularly exacting requirements for
gaskets used in fuel cells. Such fuel cell gaskets are typically required to have a
high dimensional accuracy over a large area and may need to achieve sealing over

a large surface area with a compression of, for example, just 0.2 mm for each cell.
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provided to formdefined fluid delivery regions within
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cl osed cell region 154, except for a region conprising

m . e, b :
Tl G0 N £ AT DAL BackOieBine Rl BBt g o
adedvertd lume forrmdi fifbéer tefet witHinaach bell, ghsfiedknds@limbnsions of

further region of fluid delivery channels 152b serves.

A S TR LR P OARBIY HHEU £ YA HEFERYRG PrEssure is
trr? i t

SR A SRR b iasho oot gl bl oTog e ek o

tho ghshmats tboavolieldalie| Foel bsll whikets dléve Howeivet, peguirel&Sficient

SRR SRR o S RS el Sl el S
cHEB6ndns fudBhs 688 pastuthinfoungh teedelis gRskigble AMexh degree of
typically required to have a high dinensional accuraCé

PoReesiora ohalogdingraad sealingrdyel st dstecks sie ieqwiteds e ithry Saske
d%scln%re? gae%]:u Eé%%%ngfyﬁ%f%o %1%51 g%%gg({v%ﬁ L& i f’chlse fr(e:)srpec'c. The

exanp 8 reduc
cavisitOstthe Baskbts dedaiBbd Eible Stedtdtionay ldig afd myipiovell wbititiado
cells, and to all ow adequate volune for a diffuser

spaly @ouRg tSHriacee Fegirusions | andnallewi eqeiais Jimppions gud bradipg
. . o
RN A RN M e
o8 thefdimmesssi @abadchedce tlooeghoatihe tiedkrens offd fueDeadluttdcices of
the gaskets to avoid | eaks. Fuel cell gaskets al so,
however, require sufficient resilience and flexibility
OtRerduRWirh Qs 4rD hiTBloEXPRORIRR ﬂg@&ogé’ 8%‘&1@%@; Me@blaims.
ot her conponents sugh as tie rods passing rough the
cells of a stack. A high degree of precision on
| oadi ng and sealing fuel cell stacks is required and
t he gaskets described here surprisingly offer
significant advantages in this respect. The cavities
of the gaskets described enable a reduction in | oad
and inproved ability to seal around surface
protrusions and allow certain dinensional and | oadi ng-
tol erances to be rel axed while not conprom sing the
sealing ability of the gasket or the dinensiona
accuracy throughout the thickness of a fuel cell
stack. O her enbodinents are envisaged to be within
the scope of the appended clains. CLAIMS 1. A gasket
fornmed of conpressible material and having a first
seal ing surface and a second seal ing surface for
providing a fluid seal between a first conponent and a
second conponent, a plurality of cavities provided
proxi mate the
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first and/ or second sealing surfaces and extendi ng
over at least a first portion of the gasket to provide
w0 p@ressed conpressibility of the gasket in theCt/GB2G07/000324
portion. 2. The gasket of claim1 in which the cavity
Clesadigy and / or cavity volunes vary across at | east
one of the first and second sealing surfaces. 3. The
gasket of claim1l in which the cavity density and / or
cavit r n r.st. and
Seal % %ﬁ: F?F éne% 5 %Efjﬁ?esgas k%tatetrﬂe %Ihr%%gg h %{3 greling
s’uﬂfm:ecaaidl 4 yec(d»ﬁdil&hilmgasnﬂfabe @6r praviding ¥ duid8eal Hebreen a first
different, on se| ected opposing surface portions of the
cgmpRapnt angl a ﬁ%%nfg%fgwe%% a elua@l%if of Pafww.mwsimr@awa&@ be
ffi‘§tean@fof @%ﬁg skdlin g dﬁ&esrgﬂ]ﬁeexfe%@% Hyeflaf & a Brst }Bﬁmn of
gasket of any pr ai m Wher ei n t cavit
theogaskedto progida grmrd:asniaeampiemﬂﬁﬁﬁymf the gdket 111 tte: firangetiaf.
0.1 to Ilmm 7. The gasket of any of preceding claim
wherein the cavities have an average volune within the
2r ang@h@%a&e@@flclﬁlﬁl | EBich8he INEyARAKES aRf / & Yvity vol
precedi ng claimwherein the cavities ‘are substantia y
10 veryserass ptieashapeof the fifthendysestvst seefingsyfaseecedi ng ¢l ai m
in which the cavities include a plurality of fluid
feed channel s provided within the gasket proximte the
3f i r sThe gakeNer Salhf BeLwhRAGhe Edviydichegdathannalvith ivates
a depth extending at |east partially through the
a@é&ﬁ@ﬁn’@ thefest gadsesendseabingsuriages. n” whi ch t he
plurality of fluid feed channels are fluidly connected
to an aperture conprising a fluid entry and/or exit
15 4por t Thd gaskdihef (askein whichlth 8l defsivhidy dh@vity volumes
mgdy&allt % fluid feed channels are adapted to be
B SAIseEt EEPIH S URBRbPAHEDHIIERE BeEL assenbl y of
a fuel ceII 12. The gasket of any preceding claimin
whi ch the gasket conprises a first |ayer of ’
5.conpiks giskbieofheltier il ah whichwiecduvities apd arraddetlVin @fne or more
cavities are provided and a second |ayer of relatively
135@85 #Pt8ssi bl e material proximte the first layer. 13.
20 A nethod of sealing a fuel cell, conprising: providing
a gasket forned of conpressible material having a
6.f i r sthesgasketngf any preceding claim wherein the cavities have an average

linear dimension within the range of 0.1 to Imm.

7. The gasket of any of preceding claim wherein the cavities have an average

25  volume within the range of 0.001 to Imm?>.

8. The gasket of any preceding claim wherein the cavities are substantially

cuboid in shape.

30 9. The gasket of any preceding claim in which the cavities include a plurality
of fluid feed channels provided within the gasket proximate the first sealing
surface, each fluid feed channel having a depth extending at least partially through
the gasket.

15
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surface and a second sealing surface and a plurality
of cavities proximate the first and/or second sealing

wagano7ags3s4 and extendi ng over at |least a first POF/GBOV7/000324

of the gasket to provide increased conpressibility of

1t0he %%bge% cdt Tbf tcpa%infé‘ [ fwflf?&mr hFQ;ﬁPrgﬂﬁfs b ﬂgigin%g% tBmels are

gasket ween a Tluid

fhidip camnrelee ¢ froghertassemriging arfthidpytyinddoreaitpoassi ve
pressure between the fluid flow field plate and
menbr ane- el ectrode assenbly across the gasket to

ﬂr ovirgle g%slzelt g? Qrai r%%r 0 in e{%cﬁ% ity %f‘ ﬂu‘Pd féé@lch&%iells are

npri Si ctro assenbl y;
aﬂh;ﬂed foi teel ftiuqtibr abmjecteddo angm?xkaie-aimdd rgsgmbly <a?rayfudfcell
clainms 1 to 12. 15. A gasket substantially as
descri bed herein with reference to the acconpanyi ng

19 aWThgSoasket of any preceding claim in which the gasket comprises a first
layer of compressible material in which the plurality of cavities are provided and a

second layer of relatively incompressible material proximate the first layer.

13. A method of sealing a fuel cell, comprising:

providing a gasket formed of compressible material having a first sealing
surface and a second sealing surface and a plurality of cavities proximate the first
and/or second sealing surfaces and extending over at least a first portion of the
gasket to provide increased compressibility of the gasket in the first portion;

positioning the gasket between a fluid flow field plate and a membrane-
electrode assembly; and

applying compressive pressure between the fluid flow field plate and
membrane-electrode assembly across the gasket to provide a fluid- seal

therebetween.

14. A fuel cell comprising:
a membrane electrode assembly;
a fluid flow field plate; and

a gasket according to any of claims 1 to 12.

15. A gasket substantially as described herein with reference to the

accompanying drawings.

16.



