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DI STRIBUTED - CONTACT AREA The fuel cell is
an el ectrochem cal apparatus wherein the free energy of reaction power
generated fromthe conbination of a fuel (for exanple hydrogen or m xtures
thereof) with a conburent (for exanple pure oxygen, air, chlorine or

brom ne) is not conpletely transforned ilnto thernmal energy but converted
into electrical energy in the formof continuous current. The fuel is fed
to the anode, which has a nd¥EEAXYLENE PROBUCTIONPROCGESS: onhurent is fed to

t he cat hode, which, conversely, has a positive polarity. Electric energy
generation in t . f , ] Lt N, gen
and oxygen or nﬂ' % 'H%Z‘is‘o@gnﬁ al nitﬁglp{oﬁgsg%r%%dn?ég @%ﬁ%@fﬁ;ﬁdﬁﬁ({%’%@&ﬁfﬂ ql{él’)l
view of tPpracess rthecataiyticspnyersioniof eivibgnzene with miniraizgdorylene Ispmerizationand absence
of poi soHNi siPseqaéit paificfonad vield BighPlrity mbliexylede! cells nmay be schematical ly

cat hode conpar (HeRRRets b 8yblE Sreficaliniihidind b BBEAS0ch ordperllg 0 °"¢
oper at i on. polyester resinssfor higl-perfoomange plastics.\sueledd theseiseshin blow-rheldaddrdducts. These

t<:anvi sag fd maRri&Kd fild ke ﬁwsﬁsedmg[ak,nnd]ngﬁgipmdi@ﬁqmefs,t?h tlgghhﬁ(eﬂlﬁt@ip%btbdtﬁﬁ; gidw hi gh
enper at ur ove err]C, are going to be an alternative
source of g"'bgg%“gﬁ%mé%r% rllrfgyleﬁ'gj arge size power plants, also in view of the
i ntered?®i ng pos¥etaixyipns may bederiyechisgm mbxiinesf|Co Armaties separated from sueleravwal

| evel . Conugtengt ¥s péuanehmapmmsepmcuiaﬂy\flet&:md f,%&&uws{ ga{mml ti\iéht][dxﬁlhctiaﬁll | ever
i ncreasi ng erest. c ontq solid polyner electrolyte fuel cells
fed on oneT'I'ég(lt' ero'é\n&%c%ﬁ's&%d’?{%g'ger?a('%&reg%gpe%{gs%&xtur es comng fromthe

catal ytic conversion of aFrepaicursor t heBd®8) and on t HeeSkher side with
pure oxygen, or better wiPH®LD.  These RR(s of fer rEBY hdvant ages such
as a qus ckEswiberdzensp, peak 9power out put s,13sl® gh el ectri cgdo.sefficiency in a
wi de rangepgf. r outpu For these r ns, solid loymer el ectrol yte
fuel cell SP?’%rfglg}t{%e nost ]iézsi rabl e appl if:égfcs?on in the onbggt Ic generation
of power, YetEppviepE gener at¥dfls, high ef fi B8hcy recover y888R by- product

hydr ogen f ogho-sfengl cal anadsal ect rochem cedq. ol ants, el ecdsasiic aut omati on.

The nost typical,.sol| electral s the ion- rane,
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as the el ecerpmeigialy. Rareweneaybe sppastediaim e mixegisamers pyfragtienalierystalizating.

el ect rgdes sEleA® Bdsprptibn {elgz,akke Pdres Nﬁ&esﬁ)ﬁérlrﬁer?ﬁﬂﬁfe&bbéi&io&t | ow tenperature in
an acid environpgnt . j . i 0. . 4. , _
In fact the int grg aegig@ é'?@gggnd'{)ﬁgrggg égﬁ% € "gen%ﬂi"hjgo'gﬁ%ég{h&'g%te 'ée,'ﬁg é’_i cids?

di scont i nuitd Yoseaf gargxyleRsand mata-xylenecnaking separgtinnyof Hesq compopentsbysiistiigtiopei n

t hg c hemﬁe impradticsl Ethylbpizené istigréfbre typicameasbivered cAtagticiilEio bafizent ami/elaaditionans
and on the r ] r t .
her of or o & et autlyiené o BARIRE 1icaEEine ybidSy bl dyoh Bimers; tbvbveryn,
concer ni ng xyleae isamerizationprocesses. eaversion sfethyldenzeps issoagtiained by g negsdo hold

el ectrodes cUﬁV@fsﬁ;nbhﬁ;léﬂAﬁtMértbrﬁﬁdﬁh&ﬂB%c&li)taﬁie%ikl’sp Thés) BiEHeOEH ¢atelvtia iemdvabdfon
generation Ver sa. . :

ST ece" con Ve EpRanE oS o R Saall e o el
35 xylene loss by transaikylation with the conversion of ethylbenzene.

There is currently one commercially practiced method for separation of meta-xylene, i.e., the
Mitsubishi Gas Chemicat Company (MGCC) process. See Kirk-Othmer Encyclopedia of Chemical
Technology, 3rd ed., Vol. 24, p. 727 (1984), and the publications cited therein. This separations
process requires treating a mixture of isomerized xylenes with HF-BF,;. Two layers are formed, i.e., a
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- the hydrophobi c channel s ensuring for the gaseous reactants feed
necessary‘&nggkgin said half-reactions; - the el ectrol yte pgrvuses68% as
ionic transporter. A solution to this problem has been attenptied by hot
pressing of the electrodes onto the ion-exchange nenbrane, as described in
U S. Patent U S A ‘No. 3,134,697. Another solution suggests the intinmate
contact of the catalytic particles with a protonic conductor before
interfacing the electrode with the elecjrolyte, as described in U S. Patent
No. 4,876,115. A conbination of these two techniques, which should give to

t he :al ec|t151qﬂ@e¢ma‘&rr@m; ﬁ?@ﬁ@bb#HB#gﬂa}iﬂ&hd ed?@hm'awreﬁﬂtanihg:me re@mairlrm )

conpl etely satisfactor or_ 1| Stdabal . . i o+ i cular, hot
pressi ng %lpne[shéfeiwfegf g”é‘iﬁ“d&%"’g’%{’l%‘ s{glﬁ%‘l ug@ﬁ:pgl e%ﬁ%'?%b?"pg%@cﬁgfeyt.e is an

ext r enel ynetaianeiHBE> pammiexd diithough thig methort s usad commetsially BHMEGE. the difficultiesie
that eaclyeging With REBFIREKY HEProaésesltlyy nust be subjected to heat -and

; 5 nust be s | e
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0] the co

the |it t . he, t I gh t [ t abl
any di scarud. Girelre. be oty goede Paraikia Anetes STRERGH PRI AR, ' ©
t hese pr ofmetarytenpinsobtantallyparederl. par aneters (tines, tenperatures,

pressiyres, rel@bidifg B4Rd idvdntion, Réfeis PrRviBed £prdbdsy fof pratiiciigl risda-jidnej n st ri ct
tol erances. Furthernore, the polyneric nenbranes under a thermal cycle and
3 vari at@@ﬁ%s"@f‘h‘fﬂ%psr“gl ative humidity undergo severe swelling while the
el ectrodes expardoavertingadydreairifesdstrepni comprisingatdenst etta gihybenzere. adeast of

fsw;al I :c ng ﬂ%%ﬁe@%@é%leﬁ tH?ﬁS W95 Q?(E-ledﬁd '&/@J@H}‘éle}:ﬁl&r@fe?_&batﬂ?ﬂt asdees at the
i nterface which cou am e heat - pressed .sanpl es, .
sanpl es rRfyPepzeng epversion 8?'%@??? %‘t"{]"i??“c% REOVISP BRI RERIpSt St r'{%a %éﬁpgeﬁe%aogg@ bl i ng
i n t hi cdhén 5004, peeferahtl moye thant9h%, efithecetiijoenzagh present i the feedstigamy ocess. These

S hlo'r BCOFT} ngs, (Bfl‘sitrﬁiainﬁ lubr%ﬁéliﬂdaﬂr kouehé Bylproautts froetixa I & piiradry prophan stteatri to |proal’de|t Ihe
solid polyner el ect . ' [t i e
doscr i bach TpendgyEiodl slfin kiforsif s jeasd iyt iled oftho e 43l ire 1ehes an

el ect r ode- mentieksnlitingthe pespgdanspresuststraem by remsving sekstantially alh of the.ofhaaviers |

itsel f, ofeRnAR&EIRT Hovided feRlaryedroduBtsradm edmyrising di 1bdse 88N % candpoaferatilsat by

nmeans, of an ectroco tive collector having -a residual deformability
whi chzopro'sf%giw?%‘rm%a'ﬁﬂ%ﬁefy distributed electric contact surface while

di stributing tPrefecabbnthe pigcess &usthercomprises dierstap of distilingdue teriany PRJUESEPARIY y of -

'CO_nlt ?Ct p&iiteﬂ:i 5disthl@@é&ﬁﬁbmsirtgmfeaambm.b/mth@wm some fundanental problens
sti unsol ve | |\ '
par i cul ar, i et gk Botle R oS el Uy Qo VERG PR bl com
only by iambedEs hygiracaiorfepd eoraniisipg parAvtyleRs: e xvisBRINaIgxigne; ad elpyibepzene
systegs, @lprdvide siid WarbdaftRnkexdstrdamg t he cost of the val uabl e conponents
(menbranes and_el ectrodes).. For .these reasans.. | f.obndustri al
i nt erest nust dB&Pé%fﬁfsp"gi'lf)'We{’%’.‘&%‘ﬁﬁﬁ’F‘ @ 8&'3@@%%%?@%@%%%?% "(‘)rhl t he mar ket ,
of ext r enstajghtferwandadd tnexnersiessprogess whiehcgantbg inepimprgted intg)8 PXISAGIYENS| ectri ¢
resi st ?nggo,aef{mianfw&pkil?itne?ﬂnhﬁén eﬂ{nm catlayt mfwmam@‘-ﬁmméta«ymmtmduwmn hf
current densi er unit. of wei nd. v Dol ymer
¥rtﬁ3p\fen§tfn vgl&PcrvY/%e rg%F]pg |%uq%{1lygig EEP%]d \a&?ﬁfegﬁcequ% dc%%?&t‘tylné)

to be used per us e cost of yner- per
unit 66 pdmawingsinmbichcher, systens of real comercial interest must use

el ect r_od:als ag_ ﬁ?ﬁl‘gﬁﬁﬁﬁﬁéﬂé ilﬁ@ﬂt@ﬁoﬁ prﬁgﬂ’& Qyjiénatisopiariaion hecesabgad)gesatipn.mz I
essentially different than thos escri n .ﬂmg . In
fact these el e%‘??rﬁgéssa %cgﬁﬁ?‘fcélgusﬁ?tgpggﬁ {"8%"‘,5{%’(‘; ﬂ?ﬁl(?té'f sup%)soér\&tagrd@acﬁ as

car bon cl emnbodimeng pfipdinventipmper, whi ch i npose additional resistive penalties
and do not per Riderifg b Kiduré £.0h 88 coiveftioRhiGlylend isier2atidnhedpGadvr, W aro_matiéEEe

i nnovative conponents cannot. be use 0 rot.egti ; e
col | d5s6 Arssty i 2 & it A ggSeanlioh Co BhmBliS. Rt Sy ABGRAS sellor 17,
danger ous tqembvextihaoyiers @ndhbgavieeSd jatomatios frem theayixetoiages sndethyibepzefentitane.

The scope oﬁafo-{yibﬁé 8nd € Hiontics=REtheA A td &n SPRSYleheRIve 26iheiettlo-kylenriovi de an
efficient electric contact with b

Furt her, €eRaratedfran thgpgqyfe,rmneqtlﬁgﬂle%rmd%l:t Fo%stngﬁﬂéane%‘fond%??ﬂs¥&H§Q| e netals.

para-xylene recovery unit 13 where a substantial proportion of the para-xylene is removed and
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4 mon-active surface of which is essentially made of graphite or
conductive WNO®WHI421Irequires not only that the contact be as PGIY82$587 ed
as possi bl e but al so honpgeneously distributed, to avoid resistive
penalties due to a too |arge extent of current flow onto the el ectrode
surface, which has fairly good conducting properties but not conparable,
for exanple, wth those of a netal. The collectors described in U S. patent
No. 5,482,792 do not provide for a suffi @& ent honogeneity as required for
hi ghly advanced performances. It is an object of the present invention to
provi de f ofeceyerpdy dhe treaining ofier Gs Malstiinere thended to gomiengsdspmegization spihif Pasthey at
| east a gawithcDhgardgenEsTéed. The iseamandatioh moduel iy Fedito & distillatish Unit 16 &D@loge Bénzene

Concer n. i EiuteBBRAES, Bha he'Bydiet Bfun U incrdabed MonEH oPbors el BIERRRER, |
in el ectri®aryieraspliter i&cparat ed by netal bipolar plates, equipped with ion

exchange nenbr arefsmriag tol Figurés, i the pekessof sHiy drie, entbadinientof GHeGentiahe s porfidn dfeast

one of whi ' i ' aseous
ohase. opor 8 paeylfip dentirim B s RE recbibe) i SRSy B amditzhién oo™ °0
cont act wi ElownifeFigyre dis tegddo a patalticcconyemsiqnmit 18 where asliftpsienally eestiicted catBlystor f or
t he gaseouselddively EonQersahestAYitiendngd aflt theisiall amadrit BOpsgdixyidhe GOWéE affiiental Vengach

other, 10 REeKdIGebRlorkiBCrEleSihd fifant BAICEMida¥is bbSQIT gftlrch fin BB €11 €

enbodi nment , urren are ne materi al
havi ngl&n Pigferably arepterthandis%eand mere prefesably-qragie thand 9%k pltbe pthybenzengriessntim and
falnl i ni tial thehestistieant Opfionalng bénzene Wy ise0dBrEdN6 thalcbivelsipmit 36 toThdrédse iream and
illustrate r

col I apse. aFTepich s pde-ohbleteind b il s AR U e bl R Bocdunye
The final PfYERset has an essentially constant thickness, conprised between
0.1 and 0.5 mMm Tué éthpbEnzéne)depleted Privaary Pkt BRéEM éxitthg decunt 4 BisTed Giretly to

t 4 t t ] [ ' [ . t
Sov, - e ¢ PABBhehoRlh ety oAl nd el et aRiQucbitlece 1A% 1 o A
enbodi ment TeMayad.Asferably by distilation  dyRigally thiestapringasoaess wil E‘é‘%tai sgfengany RGP and
havi ng a t kireamnweitich eotis iatieakt DS wi% cprefel@bly atleast 85 @t.%Mand mare plefedalihyoatdemst v Of

b 50% '
about ob bt ROkkel B¥Sey1ch Snd b e, Fnofolifer b LEGAMEy HEHLI\GRals flifo o

group conprising stainless stee -all oy stee - | ni ckel
ni ckel - chr SHPRRPIET 817 TBRPYRJAE eEohyIoBE A fox APEaHSE: dhe N, SBHEn frop dhesspitter

I N sonme0 enh8 &i compbsed of ety bigls puditysrheta-Bylere. Tiypicalipdids teftiagy preduttcstrearh ecmprisesibt,
that is th fe@r, ' ) ;;,%laa

mechani cal ?‘Ss‘oée}‘e"g'% (@éfégﬁ%ﬁ‘ﬁgdesx‘ﬁlg%? WOQ(%%{?%@# gﬁ?%??%g(% r eglll%'ﬁéff
def or mabi | @esjredy e tertiaprareduet sipam isslistilied te fitthefiiprrease thepurity ahthe metayrylene.
penetrating oxi davill be/sppfeciated tatinadnieffonaBlyftne BomeliAatiorprodegses slich d3tting Shown

Cros! ent sy 1 AR e A TOAE 5 BBy it U S0 BN o

netal havin
cases, 2fhe oHptylbangenedn the £ agpmafic fere bafere hniged wwarapes xyleas isomerizationy Inghemm and
IS made of procsstliottheadvestincidwader| the biN@bezond dapRidalpraiuttgroni the SdtaIGR: cohwmrdian

hi gh-al |l o I I L0f. X her, In
2 further uih WpassedUiifho ABBeBih Behe GIRR 17 AARR Glueilg I WiliDe BE RN,
sheet, of {90Eef#AtipRsteR_ned type, to ensure for a sufficient contact pressure

on the bi pfeedstqgkat e and at the sane tinme formchannels for feeding the gas

and di sghar gi ng f béeRfi, dtHeEdltolRiothe FDEsS RERTETion is aromatic Cs mixture having an
ethylbenzene content of 5 to 60 wt.%, an ortho-xylene content of 0 to 35 wt.%, a meta-xylene content
20 1o 95 wt.% and a para-xylene content in the approximate range of 0 to 5 wt.%. Preferably, the
feedstock will contain at least 30 wt.%, more preferably at least 40 wt.%, meta-xylene. Feedstocks
meeting this standard are termed “mefa-xylene-rich” feedstocks. A preferred feedstock is obtained

35  asthe effluent stream from a para-xylene recovery unit.
in the process of the invention the ethylbenzene in the feedstock is selectively converted,

largely by dealkylation to produce benzene and light gas, while isomerization of the meta-xylene and
any ortho-xylene Is minimized so that the primary product stream exiting the catalytic unit 16 is
substantially free of mefa-xylene co-boilers.
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The present |nvent|on wi || be now described nmaking reference to the photos
and dr aw ngﬁ, 4€i n the sane nuneral s have been used to i gemtushsrdsge sanme
el enents. Fig.1l |s a sketch of the electrochem cal cell of the invention
Fig. 2 is a magnified photo to the reticulated material, identifieéed as -
nmet al sponge, not coll apsed, used as gas distributor. Fig. 3 is a magnified
photo of the sanme material upon conplete collapsing of the tridi nensional
cells used as current collector. Fig. 4 js a schene of a fuel cell stack of
the invention. Making reference to Fig. 1, the cell of the invention

conpri ses two iPheoy feédsiibamt May 4180 condbriPadde® berfdbifel dslaltidteed fo fﬁ&ﬂtate Pard3diendf

t | f k f d.with ch | s

For foed SFReR bl arsalbipBa Bbria.8e e orph BT st BB el i dbmldS "2 1
condenses Cs Mixie May, containsnan:argroatic Hydredatbens. deleraphpnesand paaffinsip lap agreunteprbr ane ‘

(6). At el e I¥ a pretéired@hibodAENtCRETAVEMRIBN broWidés Médndto prbREES mbdure ofad)l Y oOne ‘

di striput )i GO e r t coII ctor.(3
di ffus?ong'rgfn &% sué‘ ém%%qenvlef’ gﬂer%{h\é{)'f"%\c‘f" %H’c&f ?ﬁteﬁs h?ss?mv(er%gg'a“ﬂig%'%aon t he
same side 'é‘!"a't'%'eff ig geforming)of apelraleva naphthp tg & mixtureefseduped e(mvjbeame agth t he
ot her si dparaiyledeccofentor ane (6), -any configuration of electrolysis -
hal f - cel | Bm@ggsgggw in the figure. Fig. 2 shows a detail of the gas
di stribut he so-called netal foam that is a netal reticul ated
mat erial, the Weicradance with the piessnt ipuention, the ahove dascrihed feedstaskds paptacted with

t haos utrfemlyetfsyswm ahdes Bitable pavisSiop coiditispetoleffed ethiBérizaiid oaldrsioan@pgeneous

d| stri but I t gd
after cl ahginalw%?ﬁﬁx@“%@&%ﬁ%%@g*”’b?%aﬂﬁ"e nBRoH it ¥ Riripane 1t 1
br eaki ng # Cdawfa@bls d32§°de é7ﬂ°wewresrseruer9éa to;1909 nszg 6%& AP0 [yPa) ¢ reefeqably S0 to

typi cal |y s00t%) (50 192850 RFa), ALWRSVBE 01 B B0 G, pReferbtind 10W60Nr T,idnd Bh HYHE Mfblan! | OY'S

t her eof , Fd’n?ﬁ@ﬁ([y éreﬁ?a%ﬁﬁoghe reticul ated material has a sufficient

def or nabi cy in order to conply with possible asperities of
t he bilpol eMhas a negligible electric contact resistance with the
bi pol ar pl at e TReprincipal Futictidn of KHeRdatalystsgster iinthé yrobass df the Bvertioh Rao gfestes hibied

heat, |owagh cgﬁxié%?bn o?{heteﬁslbbr%ﬂé M@fgfd wilh n%‘{ L é%zét%ﬂ% #dkpemad a good
er nea

hydraul [ c % easgl ease o e water generated by the
cat hodi ¢ R&figulariy e me "Y'ﬂ*ﬁé'"ﬁ At Ythgyeyipne,which %%?d\}@’ bg PSRN ° ‘87‘ therfis g9, P‘F‘e nt
col | ect or pixplenargakehThis ispeef@abiyadhieved yfust otja malecuiarisieselCitalyst which basrtigttedini cal
Machi BhNg oGS fof *ymes gaaamrw 'u{égaraé} Mnié?so %ib%lyleﬁé §r§§dﬁh8-x9|9ﬁé3 i thie le« t"h@e Of

t he coll ector kpres anar sheet 9

LI T i weneAEReNRy p11oR iemeL 4R Spn of teiaiaetfo g et SHesb End REnAofRg Fa a1
const ant pértiadlandsisas bédércfotru thdt trecatatykt préferablohbsamtanho—kylem solytion ﬂmd(tdihee not
depend, &g%nle%&ﬁe@%tﬁ%ﬁm e 0% éfhe eqUidRGH o gn&wn%%r . H&nﬁ?&r‘eﬂbﬂﬂam

onIy on t eonetrica arac eristics o ormn e naterial .
The col | eBtinyfesmhgr mgasupadAb 42056 andiar arthgraiang rregsuie;ofitd °rﬁﬂ‘6‘sqff'$?’ﬁ§@'r #9%R3 ng
the flasw ef 7071PQ).r SURA serpfioh meaBurememslinapbé anfdddBgravimbtficang inecthefinial banghcé.he

distri buti on_ ofyJ s 3l SG1 the GBS 6k Bl s Yo ety ol So B 1BLENT.

finite segrrent ace area

hi gher t haﬁrqm?aft!%mlmequhnn aqtixity, AERSFiRlY A Byexternad prid sitegs Fpqgxample, t 4

Ther ef or e xyléne isamBriyatiog attivity ofinedata)stis prefedatiyosidh thattRe patsigss proGucex fess than ont 0
the vari ng wbf éﬁiaf)ﬁ%ke &ﬁ% &h{%&hé G5 c%pﬁttaﬁﬂb 60 U{ & n?étﬁ%eéeozd%ﬁf% thr%ﬁlewe -

same and ranes éven
the el38ct P%I%o Wi AibyIbefzenscal @ demnsyatiye §U1ﬁ§€7r & |%1§°§§P’8@ﬁ15°f@19t(1 ‘tS”F' k@?‘ﬁp‘h‘ﬂ?'@“ or
car bon papeury spate velotityi (MHSVY6f 20 hy Erand b ydrogkdpe hydrocatbore (HMCY mibiar eatid of 1.

|1 h
][Tﬂ]gl :Of gfj'ug[‘ Iﬁ:g&ggg g%drf]tgghgﬂnvk{lﬁa%sé '&S‘taugl.é .hal&éaia?%%&és sugﬁlaé ie%luﬁéandAS the
previ ous| prefaraghatetmediatepare sizq zealies, 8\?&15 zpQlitaRd)p¥ing 4 prse Fize,ef 553‘6 Y 65 Pfeﬁr?by' very
nar r ow anthefimoleulapéievahady Cohstrafmbintiex dTaak $2 6 dédeRbediit UIS. PatedtrNo( 2)16,318).
avoi ded. Besi dgg, ;?]Qsto(?ﬁﬁér{?lgdlgtg goﬂe'yzsgédn{e\é uﬁéfultirf\ﬁls%foﬂ%gjdg Qém%f(%mt

greatly i rrproves mnimzes
the path PRigot Noa.702.886 and Rer 29:948); #8541 11(HIS. BafentiNo %%?@btzﬁatj@ Gr%ﬁéteﬂw th
respect t olovd)sa2 440y ZeMR2EPSOPatertNG. 4,556,4%7); Ze6M-23qUE:. Phthbst No. 4,076,842); ZSM-35

(U.S. Patent No. 4,016,245); ZSM-57 (U.S. Patent No. 4,046,685); and ZSM-58 (U.S. Patent No.
4,417,780).
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7 distributor (2), the contact of which is by points and not by segments,
that is thevespazsded nesh or sheet, the void ratio of which P §T’P§? p87
limted. In an alternative enbodi rrent, the collector may be a very thin .
gauze, preferably flattened by rolling, with a void ratio close to the unit
and in any case nmuch higher than that obtained wth a nmesh. The gauze has
al so the possibility of adapting to possible asperities of the electrodic
surface. Fig. 4 shows an arrangenent of Suel cells in a stack; the
end-plates (7) are connected to an external power circuit which w thdraws
the el ectric cOtheevsefu)eatalytisiragledylar sienes inclyd MCVR2, MOMe3f, MOIM-69, IMCMyE6.f ur t her

i | ustr at gificoaRmfophiddphatés saEHEs SAFOTE) SAPO- 1Y) aid otRér2ed®s indliafp2eslitd 0\YevRé Y! O
[imt the@t‘ﬁ/ mgg&g t her et o. EXAMPLE 1

Si x fuel nnected in electrical series have bqen assenbled in a
st ack accor di n§s sypthepiged; teanaiecular siexes #stedjatiove fmay notexhibibibp desied xyenepri sed a

pai r of buipasiér charagfeRstics dnd Xyiehe Boménzatich delvity réfuireP® effed lefhylbeiz2né cdndersiod

f
P rannel s 6 it St ek hlizbbh: KRS, e Rlou S Eflfont( ol i e Blolided oy
reactants cemre"'ea)ﬁa éwslelssueapf heisieve Andir by gating the satalystanith ra@abgtwema aggRt whish-
exchange mnibhs e aiffusiyity o thd nﬁM&uﬁﬁde\&l pdr@sulanly, (e GIRUSRAE beatle dlebingr sve & nal

oper at | ng S afindlh Ao B Shp SleEhlalinfadsh(i Siba and WP ORRETE)
di rrenslPon§PE!¥'“£t tp dhegaialyst engs mogea@amgg P‘r?’tﬁ!@ﬂﬂP@'w&h gelegivating poers in %'&"Ur"amz() cm
X 20 cm [ eslibdvedyendicattevatingaby cundirtg the dalayst MlERRKygRE-citailidg BYewtispitbee. ISaEDAIr S,

USA, Wi th fsﬁ\cénmeﬁ&%ﬁo% roé%Es é%%&b&i u‘?@etﬁma rﬁér{\%tloﬁ%%&rcgﬁjo%ﬁ\to W Be/idobn

obtained froman In con suspéensi on nade
the sane pUePaivelyLhe P?Fé'e‘l’rﬁ'm%ﬁb‘" opertieg m P Achigved through g, ‘ﬁ? pHiPkeechnol ogy ,
USA, underseledtivationnassdescribed inrlhg dPatentrNo. 01f097 ,5H feitivar afdaé ot in eombBination with silicon

el ect rﬁcatsah%ﬁvm{‘f)@w@gamws.ﬁ& i R gagegwes)@#n Hoif 4R and fiendg OLS

suspenS| on O , CONMMEr Cl a e Nenour s,

The pai nt }YPRiFopefizationFetiyity otth ﬁ&%‘ab%en d| rectly brushed onto the two 5| de
of the menbr §he suitable motdetiar sievegnay beleaplogedin icarabination Ritiy A sfipport or bifiderr |

gct i Veagrkgf’astmal %@ﬁé'%?gﬁé’tﬁﬂe a%r&m nSrgahtc Sﬁh? .T,qq[ppon ora clay bmrc]igr For example ltcm X
B oAkl sertgbitie v foruslat D cofibest hs uhnbsh iy Badtnel TAGoH R SRS gp 9 G
wi t h c2fanrempserdtere and otherdiondjtianis of e bytnearboe aenvansios pepressd Hivetrative exagplasof
excess reébﬁfd@f\hﬁeﬁdﬁincludé&?ﬁ\ﬁé\ﬁ:%? natsiemﬁace&mﬁd SBstERtes b WéiF ashivdn ?éhic materials

At 1 cor oddMENTgiakRE. S et oad¥ RS B9y vehid, Bpiis ok, PhgrRal e
di mensi on§'fé¢"'€39°f@mfﬂ @oingticns thergof, SThepreferrad; hinder s primasy $ikng. \M‘? metal pxdesed

air, obt al :ﬂ@tbebﬁtu&maawnmngfor MG TOIE bidjelaBALRS becipitd®B drlakis knciubiing Mixtdréeefisiiga t 0
the a Bx (negative) pure hydrogen at an absol ute pressure
of 35 0 %g’ umdlfled at 80[err]Cin an external vessel, wth a flow
rate 1.5 t| mes NW'UWWMF hat ean begempasited withvthe {nglppt]lar[sggginﬁgdq thosarf

cat hode can@mbhtiRlionitearRii Kabliheramities, whicke thndiles irdRitié he duisbeAfonites aadhe lkadliins

br essur e %mﬁ%ﬂ&?ﬂo Fr’vaas piki€; m%tﬁ;&q%lf‘é ?Pakﬁci 4155{' c{?oﬁ\@:s‘?&‘\‘&v BRe méfre Se!

[err] Aver er at ur e: rren density: 8000
Amper es/ n[rgigprfl qustu&@m |§galgy%t3 kaolinite, dickite, nacrite, or anauxite. Suitable clay matenals in-

30 clude, by way of example, bentonite and kieselguhr. Such clays can be used in the raw state as
originally mined or initially subjected to calcination, acid treatment, or chemical modification.

The relative proportion of suitable crystalline molecular sieve to the total composition of
catalyst and binder or support may be from 1 to 99 wt.%, preferably from 30 to 90 wt.%, and more
preferably from 50 to 80 wt.%, of the composition.

35 In order for the catalyst used in the process of the invention to be effective to convert
ethylbenzene with minimal xylene isomerization, it is preferable that the catalyst has an alpha value
of at least 5, more preferably from 75 to 5000 and typically from 100 to 2000. The alpha value is an
approximate indication of the catalytic cracking activity of the catalyst comnpared to a standard
catalyst and it gives the relative rate constant (rate of normal hexane conversion per volume of
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[err] Total operation time: 400 hours Each cell was equipped with the

fol |l owi ng 31, /%‘th ve conponents: A Gas distributor nmade ofpcirigsos/ 26587
reticulated tri nsional material of fig. 2, made of a 50-50

chromi umni ckel alloy, with an average di aneter of the pores of about 0.2
mm and a thickness of 1.3 nm Materials of this type are commercially
avai l abl e fromdifferent suppliers under the trade nane of netal foans.
B. Gas distributor nade of an unflattengd Al SI 304 stainless steel sheet
with a total thi ckness of 1.3 nm C Current collector nade of the sane

mat eri al afalishﬁerga-smdé)lsntrs Bidbdn 1Aé adivity XK iafiophous siliEAhILAME SRcky RINSY It Rg y
ressure [ -~
P! BRénER 3Fp¥u‘£’ofp1 @3{% 609%%;%% 018 so.?s atﬂl: @p%‘“l‘f&‘iéd%%& iny Q é”aé

Wi th an aver og, res rent gctor
consi st i n&SUH07Andhing/aGatalysieti8225329 Ahugustd 98R)1 V. Latalysis B:228 (PER)] and J. %@’aﬁfmed
froma w ée3dsgiesoy a dianeter of 0.15 mm wth a total thi ckness of about

0.3 E Cu f t I

O Sl AR SRS U o BBB Mo B " €
col | ect or e ientiop, Suphametals 3e xpown indheart qyeduce ethylbenzena byspipductia fydseregtoned by
I Nt er weaveangersiomprogessds] seepe.gli disePatentdlo. §)4dgg1am with a total thickness of

oy oased as Aol Qe B ARl Y B R Slehiby kRt b0 B P! | >

di st ri but Hp modification method of the lAven lon. These are termed “functiongl metals®. Examples af-sugh

C 10 functional metais includé3ite oxide, hydroxide, sulfide, or free/i8&al (i.e., zero valent) fdms of
ngg metals in the Groups 3 1023 of the periodic table. Epreferred metals inciude Group 8, 9, @ﬁé’ 10

EXANPLE 28 (. Py R, Ry B . VT RG Ep 7 et e M T 04 BPeGou 8 one
conpr i si ngetalsfizei..[CroVio, lsng W oBropn Hi metal§ (i-ei, ($bfand) Bi))Group Hemetalsi.eg$g and Pb),

distri bgt GfotﬁcEﬁ@Dneta% (&alda & Iﬁ)UGfoﬁb"H ﬁ.@dalsezré QS Aé 3hd ?a) BAd GroGp 1;9@&'5@%% (4)
provi € | S u ac S an ch ar gl ng

t he eg%eséﬂ 'entt 3@? k%’l’] 8'ﬁ§ spg'q’d & hq% q%?’ﬁ ?P\h E[egn® 8"%d(sst rodes (5),
an i on- exchangecmiinatipesns mbayres ﬂm@mfomsecrfswqoblnasn@e@hlemm\ee@w to the
first siXxcontidaSorisif Pl vathiSn, May béaded.CThe wilinedstate lof the MRt ispRfersbipRtced/e.g.,

bi p0| ar p ql‘?is %on&rl'% ih g'lre 'f&'Hll d?hﬁ“ %&%r%ﬁ&]%y&eo ! 1lfh§ %ﬁﬁe&&kném&g L)f tF\Q am, a

pair of gas
react ants"ﬁﬁﬁ"ﬂ@&ﬁﬁ'ﬁ‘b%@}'@ﬂ?@ ’@)‘E’B‘bg@"ﬁgﬁ@f’ﬁ!ﬁ? Sfaa'ﬁéF"e'bM@i'\géeg""'%P ?Q&P‘r of gas’
di f f uge onsueh eshydengess, i< indludediin the feed tharegetionenbr ane (6). Al the cells have

been assenbl edTHerfurﬁ:h &aﬁ@fﬂf}e‘ih&gmme& i trﬁﬁéﬁw ﬂynﬂetl%g ﬁmn% th b, su@h

wth tw e gﬁsﬁtes conne fr clrcu
wi t hdr awi #yo1 BENIRJMAtEanation,of Rhysical-Afimixiss, %P*%'ﬁ?ger 'P‘I?as B&RBWP"%ﬁ@e‘akept
const ant &hlts may be trntacted with thederainingtatalyst corfponerts, etlienbefeie@naftepFeledtiwation of
rerls rertC) ? r odes\e %}?@%Cllnaérrcbﬁ\iﬁdﬂé §ufﬁ>&1u fb%hﬁiﬂ& uﬁ%épeafve 'E:er?\ﬁdﬁeﬂ.m %e@no@ﬁf‘dfte[] r L

| W :
et 202 tunbiBig el g A b Lo pg: i Bt g ok
coat ed onhydrgenatideadtimitycas theauetalempleyeda Senerallyr bowever, thiy gmaurtt pf the tupetioadini ng
el ect r ocamafalib | htﬁtall framloes (SHIRSE, reslyﬁéharas /S wOR! RE8 preferabh ifdh 0.8 DY

A T S e bbby 0, T kreps o 0.8
subsequently coated with a pol yrrerE)@qMﬂLﬁar to that of the nenbrane, by
Sprays®g a SUSREASEMB catalyst preparation (65/35 zeolite/binder) was subjected to a four-fold silicone

selectivation procedure. In each selectivation sequence, the catalyst was contacted with Dow-550

dissofved in decane and, after the decane was stripped, the catalyst was caicined at 540°C in

nitrogen, and then in air.

Platinum was exchanged into the selectivated catalyst using a conventional exchange
35 technique to produce a modified catalyst containing 0.1 wt.% Pt. Specifically, 0.0271 g of

Pt(NH,)4Cl, H,0 was dissolved in 60 mL distilied, deionized water in a beaker with a stirbar. The

beaker was equipped to support a Blichner funnel (a “ceramic thimble"). Catalyst (15 g) was loaded

into a Bdchner funnel, which was then placed in this solution. The pH of the solution then dropped to

pH 3 and ammonium hydroxide (0.1 N) was added dropwise to maintain the pH at between 4 and 7.
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1 0 containing the polymer, comercialized by Solution Technol og ,  USA
under the womsdsname of "Nafion Solution 5". The el ectrodesPREYE %ﬁs%een
heat pressed on t he nenbrane before assenbling of the stack. active area
of the menbrane: 20 cm X 20 cm[err] gaskets in the formof a frane having
I nternal di nensions of 20 cm X 20 cm and external dinensions of 25 cm X
25 cm 1.6 mmthick, provided with channels for feedi ng t he gaseous
reactants and di schargi ng the excess reagtants and condenses.
Construction material: Hytrel[err] , comercialized by Du Pont de

Nenour s, (Hshowingthe exchangeathe patalyst wasigried apd calginddrd B5ATG for 200 The calpinetl cathlystn

St andards)waglmémcmgmdaénhgﬁedm 1942b khesict ernal di rrensi ons of 30 cm X 30 cm and

fins to provide for c forced air nedb S in f
comerci al she rgucgup&a bﬁa@% wa[sé’?ﬂ"mﬁgg?iﬁﬁdestuga ﬁaé %H’oaé’ %E?H%ge;at"ﬁgﬁh
(negat i ve)ondioe gasshmateanph4BCrssmplings |Gatalyst (Oi5a} was loade ite@ BBandhgiameter,

pre- huri disidmks&{eeﬂm redictét witheafd ﬁlﬁ'heﬁ/ﬁfcﬁlﬁb matehiblf) Phefrbatiir wa§ ﬁé&uﬁze@ ti gher

thanthes | eact. = edi n tho

conpart man1t éﬂ?? 88%5 v@hpl;ﬁngheai‘%t?ﬁg? 'Jrﬂ°g§'g SW"%SS 3?’ a'y w?%&?'ﬁr e of
400000 Pa, ret!uced byintegrigting the N, g@.Gnd intraducmctfbrﬂnuht & @tend 100 @Mﬂ]iﬂ A&f@rmgecmal I

t enper at ursgr 2 HOhe rdaklor washieb@b td:ruadﬁemenﬁﬁ&mré ¥nd 186 basintRAncREa/ Théefebd wad

active ar Tot al er T S ix cells were
equi pped \;e\tnﬁ?'{qg{ h%mf"o ﬂ"gmggg "@%‘ q&na%'{aeeéhy& %%ﬁgéﬁ%chhipu{(gm&ﬁfst ri butor nade
of thelreti cul aZatalyticrevaliiation wascantiuctestat 10 ht ™ WHSV| HH/AC, 35Akandf15@ psig §I035

chrom um Kp‘ig)p,tgg@kgl-rhglrésqysarg\ﬁp,ggb,ﬁa,@ym@gq,egwaneter of the pores of about
0.2 nm and a thickness of 1. %ES of this type are comrercially
avai l abl e fromdifferent suppllers u he trade nane of netal foans.

B. Gas distribuYields w83 of an unfl attBEesgdd Al SI 304 sResulld ess steel sheet
with a total thickness of 1.3 nmC. Current collector nade of the sane
materlg as the,gas distributor of A previously colgsil\psed by appl yi ng
pressufe bet wee® t wo pl anar plates to obtain a porous eet 0.3 mmthick
wi th an aver ageBefizeneet er of the pores of about 0.1 nmi43 Current collector
consi sting of tfdengauze nade of AISI 316-L stainless ggeel, obt ai ned
froma wre havj ameter of 0.15 with a total i ckness of about
0.3 mm étﬂﬂgea" %lurrent col | ector H%nony sting of aoﬁ;;lunf | att ened Al S
304 stainless sPaaXyedhanded sheet, Wth a total thi®kness of 0.3 nmF.
Currenpo col | ectn&taogmestl ng of a planes Al SI 304 stasal.’eess steel nesh
obt ai ned by %&%ﬁ%\élngawre with di amet er of .15 Mmm with a
total thi ckness 0 mm The seven? cell was eqw p ed with an G
simlar to A bu€ewith a thickness of 16 nm acting as9-yas distributor and
at the sane ti nethylbéizege Convélsioeeh) contact with the el ggrode, as current
collector. The gﬁ‘ﬁﬁ% cell voltages referred to the stglgl e cells,
expressed as t are reported in Table 2. TABL di stri but or
A 25 B G col | ect or 632
630 D The results of this evaludtid®m as summarized aboﬁZ&’emonstrate that extremely high

ethylbenzene conversion can be achieved using the method of the invention. Although para-xylene
was not present as a feed component, the amount of para-xylene formed was very small.
Para-xylene can also be selectively converted to toluene and trimethylbenzene (via

30 disproportionation) or to toluene with benzene (via reverse toluene disproportionation). Given these
results, we calculated mefa-xylene purity, defined as the amount of meta-xylene divided by the sum
of the amounts of mefa-xylene and its coboilers (i.e., ethyibenzene, para-xylene). In this case the
meta-xylene purity was 98.6%.

These resuits clearly show that high-purity meta-xylene can be produced by catalytically

35 converting ethylbenzene, coupled with distillation. Although this feed did not include para-xylene, its
inclusion in the feed would not be expected to significantly change these results. Furthermore,
benzene may be cofed to facilitate the conversion of para-xylene to compounds such as toluene and
trimethylbenzene.
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EXAMPLE 3 ree fuel cells (defined as X type) have been connected in
el ectrical series, each one conprising a pair of bipolar plates (1 in
fig.4), a pair of gas distributors (2) made of the retieul-ated

tridinmensional material of fig. 2, nade of a 50-50 nic - 1 oy,
wi th an average dianeter of the pores ofs about 0.2 mm l&;@ Lﬂ[’tﬁ% f
1.3 mm a pair of current collectors (3) nmade of the s

fig. 3, pgexmgys!y collapsed by applying pressure between two planar pI at es
to obtain a porous sheet 0.3 nmmthick with an average dianeter of the pores
of about 0.1 nm a pair of gaskets (4) provided with channels for feeding
t he gaseous rehcA arecessdorgradicingaetgixylene; bampeisiogthe stepsieft ant s and condenses, a
pair of gas di ff(»%omﬂmg a@ehﬂf&n(f@dsu@..m éo%ns.ﬁg%%&%%emaaﬁeﬁeﬁgueaw ee -

addi t|§>na£ t h ee fu cel.l s en coEnecte

seri es® t 02 e (’PF% ﬁ"ﬁ'raé‘g 'eéﬁfhfg "’Eg’rﬂ?ﬁ' ’gfeﬂﬁx‘éfrﬁé'f‘%cw{” VB GPalYStindsres (1),
t he el eneethylbdnzériegofversionconditions hwff Giant tocnmmembmﬂarychrmn&mambemwd nadre of

f1|29n| gkerﬁgf?%’éopmégmﬁge&mﬁ%ﬁmnthefeeds"eam ”t he pores of bout nm and
a thi ckness of fb)()slmng ge?ﬁi'er‘"@g’ 8’5‘5&%’?&"’?‘@%6’?{5\%@!&”% PR %ﬂf‘?ﬁ@l % f or

f eedi ng t Provigeia sesgadancpredushatream compising latilegst Ay wt. hanixsdoathe-xyleneandnt s and
condem@esme@.,@@hé apd gas diffusion eI ectrodes (5), an ion-exchange nenbrane
(6) The six fuel ave been ass in a stac

assembl i ng scherf® SBH"HtEe ﬁfcome[yff’r? 75“8’{ Fmewing %%ﬁé?“aﬁb?mgé'ffgo‘g}"o'égﬁ?fect ed
t o t he expresanhiherginite piovidé ateriant produgttieam sbmprising @t least B&wt.% rgi@exyienel owi ng
paraneters havs ﬁwo&@s)&fmmtﬁnﬁerc&ﬁﬁrrsln @le”ﬁ‘é&%f%%ﬁlhﬁﬁth&%xaﬁ}&@&nfcpdes gas
suppl i ed B3 o3kt B P e, Pl GBAE o1 b2

el ect tbdes: t h$ nTHe proneshefDlaved, furtbancemprising cofeerding henzege with the hiagrdeaskonc ohol i ¢

suspensi oreedshdamof the sanme pol yner as the nenbrane, commerci alized by
Sol ution Techngpl 10N
ol Ut on & ? ﬂ%y;{rr e wﬁé?eﬁn &8@@2&&3@& &B?Qﬁod‘&ﬁ&né’ﬂ‘s comFﬁsfg

car bon te"!ﬁ?&@&'&b%‘@%s‘ﬁé?%’Poﬂ'&ﬁ"’FéﬁP%1°§9PNE@PP o 7009 KRR S INRISV,AE Dby 209
Pont de I\brﬁbuﬁcSanHzlﬂdSyﬁmarmir&\ermmmhus obt ai ned has been d| rectly br ushed

onto bye two Sid‘?heoﬁroée&eof claif {vﬁ’é?éin the thQIHQl?uE%r{‘M?;Q-%ﬁ%J o?;gim\ hade Of 2

g/nerr]. [err] active area of’ gaskets in
the form eeater tham$fmingl#.Ad 0&maHgand 420t€nsi ons of 20 cm X 20 cm and :

]gzxt er n?l g! NENS.| PiSprédess8r aldin X, Qﬁramhekatﬁnymadbebeekessmﬁvzmparatﬂleﬁaannel s
or ee aseo C q actants
and  conthiehBBlAERBnaRRG S ILA A iirB Ak PP RS TR E0C, 7 S o,
Pont de ethidbangeng at @mqeeawrf ot drGura noesaere of thadmeiaof WHSViof 89 brdaﬁndla)bz/m 16
(I'tal b&an worRPAEs 86). al um num al | oy, w th external dinmensions of 30 cm X

30 cm and fins t?h ér?ce'sﬂgf L{lé%gcoﬁér ﬁglew'o'iegul]ar sng/reisfs%le?{ed fromt?lta épu %?Réfstm?

shapi ng of cormer Cl
test has P&SM-8.4SM-EH Z8M120£8M224M-2% ZﬁMs“ar@Me’”céﬁ'ﬂéPtWﬁ 5, FARC-H. ¢ r ogen
at a rel akéoiite Beta 2€ulitecX, @éolileOn) MTNP22, MCM-B6 iMOM 49 afd ekids. ng has been

observed on' thg ¥ 5cedEidh 7 BFerdiire Hoidtial eGP 4IR4e COMPar tment

30 9. The process of Claim 1, wherein the catalyst has been modified by silicon and/or coke
selectivation.
10. The process of Claim 1, wherein the catalyst includes a hydrogenation-dehydrogenation
functional metal.

SUBSTITUTE SHEET (RULE 26)

mnw



13 suggesting the rupture of at |east one nenbrane (6), the elenent acting
as the physweeto/aenar at or between the two conpartments. The PGETUSIEPES8Tt ack
has been di sassenbl ed and each nmenbrane has been subjected to a | eak-test,
by imrersion in water in the horizontal position inside an hydraulically
tight systemwherein the nmenbrane acted as separator and pressurizing with
nitrogen the bottom side of the nenbranes ;E?e results have been as
follows: - No | eaking through the three ranes contained in X type cells
was observed - Substantial |eaking occurred in the three nenbranes
previously assenbled in the Y type cells, with danages in the form of snal
pi nhol es across the whol e surface. The above exanpl es denonstrate that a
separation between the two functions of withdrawing current fromthe

el ectrode and of distributing reactants inside the gas conpartnents of a
menbr ane el ectrochem cal cell is absolutely necessary, if highly efficient
and thus extrenel % tehin el ectrodes and nenbranes are to be used. The

af orenenti oned cu collectors (identified as C, D, E, F in Exanple 1)
provi de for an opQ protection of the nenbrane against holes, if
conbined with theugas dlst S (|dent|f|ed as Ae B) Fbmever as
regards resistivity, ‘ renarkable
advant ages over E and F, ‘et the electric
contact characterized by an gverage shorter path of the currgnt |ines on
the el ectrode surface, which j s made of non netallic material] negatively
affected by resistivity penalfties. This applies also to the dase when
collectors C and D are corpate o the elengnt of fig. Zgactlng bot h as
col l ector and di st rigutor ustrat ed |5 Exanpl e 2, ®ith [conventi onal
menbr anes and el ectPodes. tact with Sharp peaks @Eth g honobgeneous
statistical distribution aIINoveV the surfadse nust Stl|L&be dr ovi ded by the
gas distributor onto thela LEhgyJﬂ bi pol ar pEate whi ch s not| affected by

t hese penalties having a dﬁtan ially | oweg re5|st|V|tx§%ndJon which it is
furthernore necessagy-be-exewt al pressure syfficient to localfy break the
passi vati on oxi de | ayer
EXAMPLE 4 Four fuel cells co

<
—
o
=
o
o
>
—
o
~
U)

ectegyin electical S& i es |havd been

assenbled in a stack according to tghe sche i Fated|in flig. 4. Eéﬁh
cell conprised a pair of bipd ar prtes (1 ijn fig- a|pair| of gaskN~
distributors (2), a pair bnfs col | ect LI«

14 pair of gaskets (4) prudigegimtﬂlchannels f - ng theg gaseous
reactants and di schargi nd t h& gg,eég react ants andf condenses,| a pair of gas
di ffusion el ectrodes (5),/ an&en ethange menbrane] (6), and t WO end- pl at es

(7) connected to the extdrnak & fcult for withdrawf ng the generated
electric current. The gerler ak &9 [ mondi tions] kept consftant during
the test, were as followg: i nepsiong®al the el ecjrodes, gas| distributors
and current collector: 20°CmK cm [@rg] nenbrangs: Nafion[ferr] 112,
supplied by Du Pont de Nenourp, USA, abd@t 0.06 mmy thick [gr] current
col l ector: collapsed nickel -chrom um foar s illuptrated in fig. 3 [err]
active area of the nenbrane: cm O~dm [fer gaskets in the formof a
frame having internal dinensions of 2 20 cm and ext erjpal di nensi ons
of 25 cmX 25 cm 1.6 mmthick, provided|w th channels for eedi ng the
gaseous reactants and dlscharglng the exdess reactants and ondenses.

Construction material: Hytrel , comrercid Nenour s,
USA [err] bipolar plates made of Anticef®dal 100 TA 16 (Italian Standards)
al um num al | oy, with external dinensiors of 30 cmX 30 cmand fins to

provi de for cooling with

Feed
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forced air, obtained by shaping of comercial sheets 5 mmthick. [err]
Feeding to, @g gﬂg gde conpartment (negative) pure hydrogen pgérnais2¢aep! ute
pressure of % Pa, pre-humdified at 80[err]C in an external vessel,
with a flow rate 1.5 times the stoichiometry of the reaction. [érr]
Feeding to the cathode conpartment (positive) purified synthetic air at an
absol ute pressure of 400000 Pa, pre-hum dified at 80C in an external
vessel [err] Average cell tenperature: 7 2r]C [err] Total current
density: 8000 Anperes/nj.err] of active area [err] Total operation tine: 900
hours Each cell was equipped with the follow ng alternative conponents: A.
Gas distributor nade of the reticulated tridinensional material of fig. 2,
made of a 50 chromium- 50 nickel alloy, with an average di aneter of the
pores of about 0.2 mnm and a thickness of 1.3 nm Materials of this type
are comrercially avail abl e fromdifferent suppliers under the trade nanme
of netal foans. B. Gas distributor nmade of an unflattened Al SI 304

stainl ess steel sheet with a total thickness of 1.3 nmm

REPLACEMENT SHEET

2 1 AUG 1997 ' 15 H. electrodes in
the formof a thimsf&l mobtained froman ink containing - a

hydr o- al cohol i c sus sion nade of the sane pol ynmer as the nenbrane,
commerci al i zed by gng tion Technol ogy, USA, under the commercial trade nane
of Naf i on Sol ut iri—j - electrocatal ytic powder based on Pl ati num
supported on carbon - aqueous suspension of Teflon 30 Nerr],
commerci al i zed by Du Hont de Nenours, USA. The ink thus obtained has been
partially coagul at ed appl i ed by spatul ation on one side
of the anodic and cat to obtaining a platinum

| oad of 2 g/nferr] J. J obtained froma] fl exi bl e carbon cl ot h,
coated on the side in contadt by a film containing

el ectrocatal ytic particles supported on an acti vg carbon, supplied by

E- TEK, USA under the trade nark ELAT[err], hajving a thickness of 0.5

mm and a pl atinum | gad gﬁl[err]. The activpted surface has been
subsequent |y coate w*%#vé pol yjrer simlar to thiat of the nmenbrane,_ by
sprayi ng a suspensi on cdntawni ng the pol ymer, T ialized by tion
Technol ogy, USA under tHe tEagehanme of "Na 5". The av e
cell voltages referred tlo tfegs| ngl e cel |- g nilliVoﬁEQgre
reported in Table 3. TABLE 8 = di stri A LI,

B electrode ey © H

736 J 733 731

16 CLAI Ms: 1. An el ectrochem cal cell p end-plates (7)

bi pol ar plates (1) made of metal or netq tal distributors (2)

perneable to the gas fl ow, t al

Meta-Xylene
Ortho Xylene,
Cgt

|—~ Para-Xylene

Para-Xylene
Recovery
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current co

f eedi ng ty UL
condenses! a coupl e of gas diffusi dremefoptBredties (5) and an ion- exchange .
313 nbr a 'HONALMCPM(IEHONI B’UHIJ’ME}B HNDEF@HEBA’HENI‘ C@DPBM’EIGN TREATY (PCT)

is g congact area 1T EaKs _and protrrusi ons,

and &233-.?%%.,%&%[’% lass’fbcatm"]gl ow. 2. [Th é’é] ﬁ“‘e “°BT'§FWEW‘§‘?"& n sai 89 @eﬁ ﬁ%@l
a fuel Q‘,’ZFI S/2/1%i th a reactant co

poi

di st

res
hi g
The
di st

n‘l‘,gi ol eVl 9icdtba BRECE OGS 1555401 07.9)
ngalr at-the cathode conpartnent—
Starh &nmnaa%@mué%ygﬁg el OJc:rﬁis?%g Hist ppﬁgﬁgn&e@ém& a§§ {cAOBSOEG, ﬁmpgm patent (AT,

ectors a reticulated IBRPCH IOYNBE, DX ESH, 3R, G8\GRNE, &, LU,
023) Inferwitioral Filing Date: 50%6 Daenberatpa8t(5112.98) | t he L BL, PTiSBBr s conpri sed between

and 1 mm the cells of which are cofrpletely collapsed after application
PG eRdHEpist ween two planar plates Sﬁp&bhﬁltdthe product has not residual
Or mabodrodyo 4. Thie pehber B67 @d.1@1M Lusvher el Wil tnelnaiad! seaderesdbr. Sai d
ectors (3) has a final thickness cofprised between 0.1 e 0.5 mMm 5. The
e e said collectors (3) is nade of an
?ﬁ“@%ﬁ:ﬁ%%&’ &&P%@,gﬁslb%lgg %’Bg ¢sistant material selected in the
up conprising stainless steel, high-alloy steel, nickel,
k@)mw@mwmﬁtm%m@o@p@dk Ri,miucti ve oxides, gold. 6. The cell of
gl&mbmaﬁm O“ Lam :S(ﬁg“"ﬁ"ol lectors (3) is nade of a netal
ereln s@aid gauze is essentially flat, with
hWOIABQBSROBEM‘S,IBﬁdWO&taM\ﬁmMI@1]1‘,‘0@61(11010 3 mMmm and with a porosity not | ower
h 5096228 GaliptyRoade FAirfan fVACREY (5)-3, 4, 5] 6, 7 wherein at |east one of said
al distributors (2) is nade of a retijculated tridinensional materi al

ng a porosity of at |least 50% a di anmeter of the netal fibers conprised
een 0.1 and 1 mmand a residual deformability and elasticity after

i hg conpressed upon clanping of the cell, said

di stributors having a surface proviged with a nultiplicity of contact
hts with alimted area. 9. The ce¢ll of claim 1 wherein said

ributor (2) is nade of an electricalfly conductive and corrosion

stant material selected in the group conprising stainless steel,

(si}'ﬁtﬂ)/{/ﬁ&?eﬂﬁrwﬁﬁ C?ngﬁbz}éggs thereotr, copper and allToys thereor. 10.

alns 3, 4, wherein at |east one of said
Hidbstarts (2) consi sts of a nmesh or unflattened expanded sheet havi ng

apeftur vvlth d| onal S corrpr ed_bet ween 1 a th

cortrs BT e S R i i
t he| tenr depistda ang&e mrﬂormaxe(eﬁwbem peesehd 1 h Jrogudt straaam is th&rhelpﬁebenzene
of

t hi

el eg

col
el e
cel
col
mat
pre
ret

héfor usnechoHProgucts ioepravide Mﬁq@n@wmmdlht@tr@asor@nﬁtfg@slpasm etqémtxpmté%xxge@é anth geree-xydene. The

“%mrr : ﬁ%‘\ Ep‘gg’a(‘{vfo ;;ﬁ?he;‘gi?w"“ Sypjiantigliyjajl ofghe qesfragpyjpnosprefiabheatimto Powde s Aestiag rodyrs A
es gs) g°0f a catal ytic coating directly deposited onto said

ector (3). 14 A stack of electrochem cal cells connected in

ctrical series characterized in that at |east one of the cells is the

of the preceding clains. 15. A nmethod for preparing the current

ector of claim3 conprising positioning the tridinensional reticul ated

brial between two perfectly planar plates and appl ying an orthogonal

ssure onto said plates up to conpletely collapsing the tridi nensional

culated material and elimnating any residual deformability.




