: bce3eXU ( NoW3 0438384936284 PCT/ EP02/ 11555 Gas di ffu5| on pteaPRIR ssspport
structure The invention relates to a support structure for a gas diffusion

~electrode. The support 5 structure is used to receive a gas diffusion
.electrode for an el ectrochem cal reaction apparatus. The in i tes
in particular to a gas diffusion el ectrode support structurmmﬁmamumm
el ectrol ysi sGak diﬁf@dioﬁ@iebt-ro&'ﬁl%@ﬁﬂﬁu&ﬁré ntegrating gas di
el ectrodes into the basic structure, and/or 10 neki ng el ectri cal'®e#nt act
bet ween gas diffusion el ectrodes and the basic structure, of an

el ectrochem g4l . i t act,
as descri bediﬁ%}nvg érp? ]at%otg%é%kgiﬁ ti%tnir%zf% {—gase&giﬂs{a %ﬁgggéss f 5?5 o’
contacts sr estuscdsle is Lsdiod rePEVOL gad Bidfusionaléctidbe Cor drcélbctesvhtmival feastiet ance
often deteriorates during operation of the arrangenent, resulting in an

undesi rabl e RPRAFEIES el hen VR FRlateh i Brticulapfo @ gast diffusion slectigde SppPot 30
An el ectrica I V¥gGtdefin between gas diffusion el ectrodes
and el ectroc%%@lf&r%@(gﬁsﬁparglﬁug can be achieved with the aid of
wel di ng processes, as described for exanple in EP-A 1 041 176. If a gas

di ffusion el ctrod h an i nperf ted, encircling netallic edge {s used,
di rect wel di ee wethed, otggﬁg,ra% e diEEsion qlpRirode P Jhe Dpsic SEuCps) éné/

conti nuoys egdggiy feléc%a@%&ﬁaét%gﬁv&ﬂ i€ diFhl; %téiéffroweé EﬁHih% BiirBAE, b EP‘
1 041 176 requirés a perforate otte sheet t he suppoft
structure. Thlereba‘ctroehemlhd ehetdmr apiesatufiic hhearfemtarmobeoﬁ atmgssaﬁtecbmwt,eas

conprise a netal, conduc i,c, structure pores
over it ont fosgrit e Boradaile 11 DI, #F B4ct P HA oS WRerk Psd R GORAS LS ve
material, rejRdr RChaEQ e@Wh@tStth?%ldcﬁﬂ:al bSnt&dthesisiatbe dRencdBidrforhtes duﬁ@gtt Iy
wel d the coated el ectrode have fail on account of the fact that the
coating mat eomatmmféhe d@mpmbsesaitmgi igtanjupdediralle; inengaseain theeonsumption

Furt her mat eri al which has becone plastic through heating
and sol i flgéagééﬁﬁegggﬁhg cooling as a sealing material is described in
EP-A 1 029 946. In this case, chemcally inert substances, such as PTFE,

may be used. However, for this substance to be pernanently connected to the

basi ¢ st r uct Aeelestrically rmrésélaay et gonnection bgiyesy gashdiffusidnslackrodsscard 200
to 400C. Acc Jq rece S S 1 029
946 requi resaé%%%é%\llcg?eﬁéaﬂrogt th? cﬁnggh?ang‘%fa ﬁ% ﬁ\évggcg |don“{é§Cﬁ ﬁ%sed _
on the obj ecprooésses, asnddscmbedif@aacampﬂé ilsEPA sl;lmp)dﬂb Ha gm diffasion efectvbdeh t he

gas diffusion, electrode is, held ntly in a er. or.di ng
2 the |8l enmith i irer iR e o S MR pige Samedoirih St uRg go 44 BRIE) o
1. 10 The sugpRfire JfItHE lecEodE Q:Pbgés'ﬁﬂet@hé REntitba8elpd of Fhe ERERbYE BSsia 9as

diffusion electrode for an el ectrochem cal reaction apparatus, such as an
el ectrol ysi sstoictfrgavhiclelis mentisned baEPeA st PhLt1T6 aequires a)@stf@ramdr ocslotted | s,

o SRl ol SRR 8, DOMPIC A, Shels SRl bRl g Bt

invention, figtegkdied ofithi ROHBrisda ehasllicalbatnducOing basic ¥guckbrecwhich diak Pen
elenent is prOV|ded bet ween the basic structure and the gas diffusian

el ectrodd, tPAEECTOYMdSINHE WERABGIN heopeitiasin whichihe éleé?ﬂcﬁlllé astive malsHdlet i ve
wth a |ow rx% drlfaC eloch!hf‘s B SHSDQmBEchedC‘A”&% 4 g d%‘e@ﬁ&'?%felﬁ'%ee odtbd
possi bl e on t e one 0 pro fuce a pernanent el'ectrically con uctlve
connecti on teledtivde bhsvec failaduohuacoand of othet faet ahitte théaodting an4tlwdalgafien

di ffusion el ectrode. g{gh Is particularly preferable for the connecting
el ement to HECEBRPIGEF BIENIAMUIAMRSTRERFRr "that it surrounds the gas
diffusion electrode in the edge region. This nmakes it possible for the gas
di ffusion el ectrode not to be provided with coating material in the edge
regi on, 3@0 thmheancﬂeusliweswoﬁa material ewkidh rhas dlebome qlastic shraugh Heatng and
present . 25 {iR5EHhSRrRE B8k 5 £5bdiinG thaSRA Holatlved 1S 23RS 6RMds7 o

for the rret
In this case, chemically inert substances, such as PTFE, may be used. However, for

this substance to be permanently connected to the basic structure, it is necessary to
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“metallic support structure. In this context, it is particularly preferable
for the gas diffusion electrode to be kept at |east partially and
preferably conpletely free of coating in an outer part of the edge region,
.such as a narrow, strip-like outer region resenbling a frane, and

furthernore to provi,de an el ectr y actjve coat|ng 30 in an inner
part of the ¥Bg8 yréggbwmprrﬁtgre@é%{’] 4@5"@%9@ ,rcegrprasoel the BIREEssifer al |
coating pr OVés‘chcgc&fédtlﬁ'EPgRq oitgfm% re@legﬁ:gﬁ I&hﬁd@&f}ﬁa tr?e}ryon' y a
part of the edge region which i’s su roun e connecting elenent is
free of coatrng, and therefore good eIectrrcaI contact can be realized in
this region t he ed e re ion at

whi on' ¢ he o7 TP s SR HE OPrégr o Shproridi gaésfflttrrmr ot

whi ch i s s5cov®hieH ﬂta/%atstaeffwnrlaettrcrm 1§hﬁﬂ%@ﬁnzﬁﬁﬁtlﬁhﬁa §eraee rﬁﬁfnef-“ ffusion
el ectrode is present to be coated with électrochemcally active material. 5

The absence of coating material in the welding zone aI lows a connecti on of

Cat alyst sappispedie B BEqngiin, Y BReR B eotinled & iuhe B8 LRGN o o

and woul d widldigt. measures to achi eve a sealing actr on allow the nedia
situated on the two sides of the electrode, nanely gas and liquid
el ectrolyte, to m x when the electrochem cal reaction 10 apparatus is

atioh s Por "Thel SHcRt Rboriud Recbbdiiy bofhe b Tor RUERAEY, Bad BiciPfC) oS
oxygen cons uerhdn@dea‘bhaﬁlelcctrbehmﬁcaia’eaﬂldnedpjbamme sachuhglam eleptrolysidast fokl h

materials which are |iquid or y.at the tj of application and solidify
after a certcgfn has ?r@a%ndt%?@h%g%§ﬁs‘? ﬁeuaﬁensgﬁreaaep uétftﬁnte S tlwssng

| ocati on. o S:l}d‘?{j thﬁ@ltklz%'? aflfe1dcliBl déféadellngh %aﬁ@gﬁudtﬁ‘rlessu Cgﬁy'a

exanpl e, emcal curin a substance appl | |qur or pasty
form On accnhmrtodctf Actrrdingetoi thal inyergiongifad thys pingplokey ang;glpeoen-lhyec(nﬂnchttte ons

whi ch ar.e present. in.the el ectr, caI eact, on apparatu [vice
life of lgeal?nﬂ‘?"t‘t"ﬁr %e’tl?t}elswotgwa?%@ "\?Qrtb %%‘Ftsmlc ° R tﬁ"e& ﬁfgts‘%eeks
or a few mond&srode,ahé d6imREtNDEICR R HéRMbly Btltlgete%ﬂtcahgegnd&tmma%vr he
el ectrochenical 20 reacti on apgar atus. Good sealing a he edge of the

connecti ng dFsistange. dhe phwvigiem obe eennestipg element makes,it phssible onith¢ one banda

el oot r ode i o PRE ke kil eRRRA] RS ERRTe haeBioblo b Bae Sridsodb " on

25 part of tonehedger hagl, the gaé diffusioh elevdbdelg. This can be achi eved by
pr essi ng on the connecting elenent, which is preferably a plastic
def or ma®¥Ple material, in particular nmetal sheet. In this case, it is

ossible to { J : [ I r tad.v, ood
DO P e SRy SRR 1 ALUULARUSRE O pRalEk &
parti cul ar | ynpmef thatililserrbunrdsahs gad diffasibe etacﬂadci&dhbeﬂge&gldnh@hmomlestu ng

el enent and 30.the. edge re of .the.,gas diffusiop.electrode, in
particul ar tﬂ?@lt’lﬁrf@F 2F3 cg#.foflﬂ’é etfdggd‘?éﬁt t?lnbe groé“&ph‘@lﬂe&a@‘qge@lﬁﬁﬁalp}novr ded

with a coat ltﬁeedgtshegnﬁdt@thtpeatarivewaﬁ RfcdveRdShe@RicAER brthe MRE Ys eeaﬁat ed
in the connecting réegion of electrode and connecting el ement by the seal,

whi ch nd§ beA eennettien pgand ghtcirieal condygtivity canberteslizestfor the metalliergsidl or aabI e
o Lot Rl BRSO PLARSEC ARG bR B
from et hyl edeffgpigp¥leenedditeBe Kept ROleasEpartiERPhd Greforadlyr SbinpletetIfradbge from

coating in an outer part of the edge region, such as a narrow, strip-like outer region

resembling a frame, and furthermore to provide an electrochemically active coating

30  inan inner part of the edge region. This coating otherwise corresponds to the overall
coating provided on the gas diffusion electrode. This means that only a part of the
edge region which is surrounded by the connecting element is free of coating, and

therefore good electrical contact can be realized in this region. It is preferable for that



-5 polytetrafluorethyl ene (PTFE) or seals which include these constituents
to be provided. In the region of the seak. the connecting el enent
preferably has a fold-like configuration. In particular this fold allows a
. sealed closure to be achi eved by plastic 10 deformation of the connecting

el enent. Wien a d.of this n rovjded, it is i cul

vt s eousPr 156 Adg reiita 2 Mot be iy bérugin s reciofor el fifusisn

provide a SeabifiaeCOmBRYovbl B (8 @hAkEhANmYSERUe AP ghOUfisknt
lhorms a t g sSea

whi ch the connecting e ement IS n presses onto s 15
preferably efléadmdeds rgsanttmise afateal Witlnelactrdohemecatlfy aativd matetiall 0  kg/ cm
preferably at |least 50 kg/cm and particularly preferably at |east 100
kg/cm The frame surrounding the gas diffusion electrode is produced by

vel di ng tswo PRl 4tsseRde mnﬂgwterm% tﬂee\delaﬁ@tme%uowgIa%nﬁé&marcﬁ‘fpamal y of
different lengths. The ends 20 of the shorter profil sections are

advant ageoustuplitf ta brepachieved. Thenefasecn thiseegionit 0p@hgmﬁd cetalyst suppopr&ff i | ed

sections ar & e ve the
appear ance OP E'g&ﬂf?ﬁ;sfoﬂ eﬁ%&?roﬁéejgstfré C%gtérrllg e&%?%d &'\Ag@g’“ &l%%é;n 0 %:}ngﬁ%s used
in which a cRhievewoiealinpyaioandllon tlfehﬁedﬂelsiiua‘t@d beake tvas sides aflihrndl@m@aels
effect on the time required to weld in the electrode, this different

shapi ng al | dwneks gagpprf difvid) elestrabie.efa tmixr dvhen htheweleetreghgmica gaction
connect | '69 ee{pﬁﬁfﬁﬂim oSérEﬁxggb'% &%HRF:{;?&E Ehd%k gﬁa\bfélg?( sf%na‘éé‘s'oﬁ%?&}n eﬁ}g ?{J LS or

proflle sectrons 0SSl rality
of seal partsuchlas fohl@ampbethecﬂamﬂysmgfIadlcaaxhe QﬂaabehMﬁdé’s thnacbxmnparts
are arranged offset w tH% t}(1)gres pect %I(F)l t he cognectl ng@l{ ocations be en

seal parts, SO8SYREE athe upsqatedaweld zqae cold derproy! iRjeTiAls t he
connecting |pey Ehfzﬂér pars*efaf:a{eneﬁkloq[hpgﬁem rhnfd%ua ra?{e(&)' a"Gerfdfd hﬁleoa[nd

profiled sections can be made eithe utt join or as a mt
joint (45). which silethi opientpoded sMunesatctbmpmambmeoéldlfmatlen dfl the sezdglgon and

Th | d 1 t t th
st DC L In o ieteels S Bul A et PR chEBfral, e SA stitgfamet ApRiSS o

region is usgdigud bepaity Q‘oM%ﬁ'a@é‘étﬁ@%‘f the'acﬂ_éiﬁmfil'lyﬁ nd?4l16 8 %W Xgé}@ﬁﬁ}eﬁ s of
ni ckel or a lye-resistant nickel loy, in particu ar a ‘ni ckel -silver

all oy, or ofcondmloea; wdmﬁftareumese@mredlmlmr@hemmal teaction gpparatys.hHibe service
|ye-r esi st ane Matalis Al o 0 ANSRVERS o5 SR 048 the bSO Nkl b o115, Frame

I n accordanc
months - a factor which prevents efficient long-term use of the electrochemical

20  reaction apparatus.

Good sealing at the edge of the connecting element can be achieved in particular by
the provision of a connecting element which surrounds the edge region of the gas
diffusion electrode in the manner of a fold, wherein, in a preferred refinement, only
25  part of the edge region is free of coating. This can be achieved by pressing on the
connecting element, which is preferably a plastic deformable material, in particular
metal sheet. In this case, it is possible to provide an encircling shoulder which allows
a relatively good seal to be achieved at the gas diffusion electrode. However, it is
particularly preferable for a seal to be provided between the connecting element and
30 the edge region of the gas diffusion electrode, in particular the inner part of the edge
region, i.e. the edge region provided with a coating. The media located on the two
sides are reliably separated in the connecting region of electrode and connecting

element by the seal, which may be an elastic or plastic seal.



- welded into the open, netallic region of the frame at its edge which is
free of coating, so as to forma seanquqnjng conti nuously or
~discontinuously. Then, the elastic or plastic seal is introduced and the
.frame structure is closed by the application of pressure. After the
structure has been closed, therefore, the sealing 15 force is applied by
the elastic clanping force of the bent-over sheet-netal folds. The

el ect rode, ' ' I’ |S¢;
ntograted | Ang a3 ERFASKEbN SRR, S0 AT Bschbrdield B riition
conti nuous wepghratasin pdtieulaniyes. lais pitidulalyopsfecatdé forahelatic kédt enddb drob ane
structure according to the 20 invention, Breferably ?onsist of nickel or a
| ye-r esi st an¢thylcagaronylengsdiene, tgepoymr AEPRMY; Qtea- Plastigr seal| syadefrom

ni ckel ¢ ch_j j i r f t y 8- j a

oy, THe o RYTEARRSEMIGE PEIPRS of depl' pAE IRhude) Biehe MoRlindThiolhe
accordi ng toptdvedednvention is nade is at nost 1 nm preferably 0.1 to 1 nm
particularly preferably 0.2 to 1 mm 25 The el ectrochem cally active
coating of the gas diffusion electrode includes a conpound of the catal yst

material, foly af@neR®nSbf MBE (JehDXthelecathdctthgdicgi®int efirably Afsy Fefold-fkeh as
pol ytetraf !l uoret hyl éne (PTFE). Furthernore, the coati ng{1 mat eri al may
|

cont ai n car beenfigurationakropartiedar thisrfolialloovsposeatedplesureiei bei achisved by plastieroni um
30 hydrogen bonat e ich function | r ald ore-formn gent s.

%6 The o a1 §EPRERisEe e SO indcliBi lefkol, Whtn Ftt@ Gtnfielice 3 Pl iby
or foam madepirielaily Cdevhntagdous PRSORT B toRe Vit thedeistingebeald aF iad@itioRilly toi ckel
alloy, in particular a nickel-silver alloy. 5 Either a continuous seam or

wel d spots oprozidetacsealing epmpamdpwhichdsipreéeraldy yiscpns. gas di f f usi on el ectrode
onto an open frame structure by neans of conventional processes, such as,
for exanple, laser, resistance, netal reactive gas, netal inert gas, fuel
gas, tungst effhe frecd withsyhi¢h thercenmdcting eleamnnisalef@hitidngd pressessats the seal is

Alternatjvely, .the g di ffusion electrode can al sqo _he joine the frane
structur® bypwéqﬁ@YG?fseat_eé y dkeng a g deree ST rbasd0d SR HPSHREN A 588t nas

al r eady beenS@FQM'ngggd g&&il?ulgﬂ¥g%eﬁgﬁafﬂ?%léaﬁtl‘bot%ﬂag c structure of the

el ectrochem cal “react1on appa n view of e need to avoid | eaks
wel di ng processes which nake it possible to produce a continuous seam are

15 particul a sui t abl e. ..By way of _.exa e aser,.netal reactive gas,
Total | nort - Shd Mg pRting st ShaN Blefad R FrodiEd By saTaiPe 6B ABER s ses
are particul gf byenSbiaPprofilédPSectibhs WHIEH Q%Cprefordbly BRI lehgdthd, STHR! ends
possi ble to use a soldering process. If the procedures described above are

appl i ed,20 t obtheshertereprofilegt seatiens are fadwansageoudy of ddengicalgformeover the endie | s

enpl oyed, th [ | . I 3 f ] uff hal t
reliably seaﬁnéﬁé&gl lglg? &3 %)Ogge%/\ng °?%Q'?se§’§g’8%3¥%5‘?ﬁ‘ee eﬁgg@ oﬁt f"\;/vt(ahgé gegs%ﬁ tg’% to
denonstrat e bl haey tie appesrancs ofn flatsétal slideti Whermhn antosrated wildingtgrecdss ane
structure, such as nickel for exanple. .
is used in which a continuous movement of the welding head has an advantageous
effect on the time required to weld in the electrode, this different shaping allows

25  rapid entry to and exit from the weld area.

The connecting element preferably comprises a plurality of connecting parts or
profiled sections. It is also possible for the seal to comprise a plurality of seal parts.
In this case, connecting locations between connecting parts are arranged offset with
30 respect to the connecting locations between seal parts, so that there is little or no
contact or crossing between the connecting locations. The connection between the
connecting parts or profiled sections can be made either as a butt joint (90°) or as a

mitred joint (45°).



- 25 The el ectrode which has been integrated into an el ectrochem cal reaction
apparatus using the process according ta4he invention nmay preferably,

al t hough not exclusively, be used for the follow ng processes: - alkali
~metal chloride electrolysis with oxygen-consum ng cat hode 30 - hydrochloric
acid electrolysis with oxygen-consum ng cat hode - el ectrochem cal recycling
of waste materials - el ectrosyntheses of organic or inorganic substances -

generation offhedmigyd figmeEaosmpdsetl WElan olet flof RERHYME an opén ifnef FdpRiiTThe, t he
invention relates to a gas, diffusion el ectrode having a connecting el enent

whi ch is el e®lanREiREIGn I8 gsertoratipeh (heclsame ta by bagicshuctaregef the glesiodemi¢ad gas
di ffusion el : 1 iap. el I rdiing to the invention
is 5 parti ch%ﬁcflggg}aﬁaE%E?’g@?%ghég nercgﬁogﬁseﬁ%dgggeé:gﬁg?%% %lﬁ%fodi?'e, as

descri bed5above. The configuration and connection of the connecting el enent

to the gas dh_&lf I%Si on electrode is | ikew se preferably configured as

descri bed abdyé Irafeepre rensistsobnigkeliof@dyeresistant nipkeballoyh én partiwlar ae
basi s of pref,gibedviP Sigbodi ngn N pydput t ppend

drawi ngs, in V\A(i cﬂ: Fi g@’lgg%\/\gﬁgacgﬁ#gcﬁ %ggtgq gﬁgﬁtﬁlgﬁ ggrggi s}r%’a | %ﬁw\;\j th a
seal, Fig. 2ly-rehistantmetabalioypr ocess steps involved in the production of the
gas diffusion 15 el ectrode support structure according to the invention,
Fig. 6 shows a first enbodiment of the gas diffusion electrode support
Struct ur gy ac GeRedi e eleltrbdteis! it Om, the BanrlinFdcBorddnce\OHE (i REGRIM, it is
enbodi nent of the gas diffusion electrode support structure according to

t he inventi owelded igto Eheappine snerhldic cregioncef the Hime aydts eddef whichnisefrex bf ode

to a gas pocket. w theaid of the 5. su rt structure accor,di to, the

i nvention i slécgag@gf %‘Egﬁ t%@i’tp raesfegV'eW&’E"{go‘ch’ﬁgu%‘}? ¥9§°B@FWSlil‘hgg§‘bsth?)oc ket
has a basic elastiClodrlasiici Bedl Nig in@ouedd andahé Fdisd |seabiuge ié)clweahb%th@”gt h
of 1800 mmand a width of 250 mm The gas diffusion electrode 10 (‘Fi-g. 2)

is first of apaplicatien of peessurenddien theostrmectire ips cheenwinsed.otherefore, the, sealing hi s

case a s@if rt ' ich .S en cted to a
veb 10 1 (PR bfet oy HERHIRE RN, R Er B e PhERudrSntolapecir BT £6F e
was used in electaddeaivhichiis abmpletedy seddedcarriCiui@undddShyes Flame| 3 ihRpfatéibinghe t he
gas diffusion el ectrpde was operated as an oxygen-consum ng cat hode.

Exanpl e 1 15°4GTqANERNFRETCRARON PRARMUS Y WRANSEH RCONHRIQUS e 892 el enent 12
bet ween gas diffusion electrode 10 and basic structure 8, four |inear
profiled sections made from ni ckel sheet (thickness: 1 nm were cut in
mtred formThe miteral of thehdasiol strugade,ylikev tA6 framéi gructure asecordirignesl ther t he

Corner TR Biehn, P et R3PSl LS b R it © 1

nickel-silver alloy, or of nickel which is coated with silver, or of another lye-resistant

metal alloy. The thickness of the metal sheets from which the frame structure
according to the invention is made is at most 1 mm, preferably 0.1 to 1 mm,
particularly preferably 0.2 to 1 mm.
25

The electrochemically active coating of the gas diffusion electrode includes a
compound of the catalyst material, for example silver(I)oxide and a binder, e.g. a
polymer, such as polytetrafluorethylene (PTFE). Furthermore, the coating material
may contain carbon or a carbon-containing compound and additives, e.g. ammonium

30  hydrogen carbonate, which function inter alia as pore-forming agents.



~into the open profiled section 13 (Fig. 2) of the connecting elenment 12. In
the process, the edge region 15 of the ggs diffusion el ectrode was inserted
into the open connecting elenment 12. The edge region 15, which runs all the
~way along the four sides of the gas diffusion electrode 10, is forned by an

outer part 32 without an 25.el ectyochem cglly,active coating and an inner
part 35w  n1H colBithgBPpRrLisGa diathe PaSry tuieb sFiidedk Fobgie; somEptisof frame
frame 12 al opadefioindcld, if BhgropBate Willa ﬁmmlaﬁng,xbr AeRdke] Moy id pABoACa

wel ding. The sealing action to separate the difterent nmedia | ocated on the
two sides of nickel-sslyerallast r ode, namely oxygen and el ectrolyte, is brought
about by the use of an elastic seal 17 nmade from|lye-resistant EPDM The
seal 17 is assenbled fromfour parts which adjoin one another with a butt
j oi nt_ 24 { Fi Bithdr 9 camighubss seage6t weld spofs drheitePweldpican bk @fedRCivkaNhd ad Fi 0.
4). The profiled section 13 is closed by the application of -9 pressure
with a |ineafiffusioaelestrodponteginapeq fiagie sypcturnly meats of conwentionalprpegsses,

i rod ) of i b 7R bR 1 By @ifhel B rorbfivi b SR el AR by 2

seal is prodinngstere\mant igas, tplesne N @iteasofic | weldingi protesedsh Adteimnively, ke gas

el ectrode 10 ,ﬁ‘:hj ch is 8orrpl etek}y,s,ur ounded by a frapme, is positioned on
the web 11 ofiffisionislecirode eanalse e JeiRed iocthe Aramensimicturn hy meaes ehe seldemingime 12
wi th theygasy@iégusi on el ectrode 10 part surrounded by a fold is seated on
the web (Fig. 6). This formof integration has the advantage of m nim zing
the 10 unused surface area of the gas diffusion electrode 10, since the

el ectrochem cally, j,nactive rt of the electr.Qde 10 surrounded b franme
overl aps t hefWYdo*‘hef}cﬁ’émo&@%‘ has 8?&@e§.pr9ﬂaecfwggé‘“i eé@ﬁ"&ﬂﬁ_é%rottﬁe Szh%c basi ¢
structure 8 ﬁwcﬁﬁaaﬁthefele%tﬂoawicmb@bt@ﬁ%Pbirgr#ig,gﬁtm sfaR rree&tdéavgri%’ng;yse of

this wel ding process has the advantage o j Ol Nl ng spee

little heat welding pracessgscwhbichnmeke He possiblet tor roduice thaontifuauseseant atanage

to the I . 0 ti-ng_can pe avoided. Exanple ln a second
preferre en@%td{’llrir%rlf :L“?lfaft?(i-:e' g;rﬂ}'t g’%‘?&f ieg?‘ntI?” Faﬁ%r, g}eéeﬁtr%calgeigrﬁ, mf"t‘%&z eL8as: 20

structure offuehgasgangner kit gk ahd) plasink abdldifAE pRdcessab arel pheticl At udlapifsr cel |
is simlar to the enbodi ment described in Exanple 1, with production being

i dentical t dhisqipassgtiemativelpdtisialopossibleitg usoa spldering RIPEFssr ence bet ween
the two enbodinents lies in the seal and its geonetry and in the way in
which the frane 12 is connected to the web 11 of the basic structure 8. 25
The seal 17,Ifvhe procedurehelesoribep| zboye anbdappliantt hdsl erénged ehbtowhed b frind our

seal parts 34, is_ joinhed together by buti joints 26 in_the corner region
(Fro. 120 Titimoytihg By Flecode : rapiovesh thy Kotk sBeitcist egresl B fold Sar o
l'i kewl se conerdig th elMly 38 HREEIeBYoddhyith r&ipBLiSto (RS ﬁ'aHe‘.J?l[\Fvgg F@sslb'i'e tdre
enl arged view 28 shown in Fi % 1. The abutnment lines 30 of seal 1/ and
connecti ng elegangiratg shig exem whgngsingaa soft grectanaly mageriad fomthe fremé struciurd,

t herefore ar . ruent with one another. A plastic seal nade from
pol ytetrafl J@F’g%{}‘?gﬂg"%%?ﬁ@%-i s used. The corners of the connecting

el enent 12 are wel ded al ong the edge 30 by neans of tungsten inert gas

(TG welding;, after the -10 electrode 10 has been welded in (cf. Exanple
1), it2Ps cihssdertigde whiphyhas beeneintegraied into fan s tioghemicalnieactigneanparates 10

which is co t u . f I.S: POS] 1] t b 11 of
t he basic S{Hrg {? El#ée/ p@%‘%gsg%ﬁgdég%aﬁnedrﬁat g%rﬁlg?}ll 3111 ayn%gﬁgrea%”ég?@ﬁo%gegf’tlt he
connecti ng ekeluwsivtlylBe nedifer the folbewinglprossksseas that part of the gas
diffusion el ectrode which is surrounded by a fold projects into the gas
pocket (Fig. 7). The connecting elenent 12 is welded to the web 11 along a
wel d seam 18. j : i ] H@é"g@ J i reliably avoid

. contact bet vvee%m%lﬁg{eﬁg}rlrghsd??ltfg?gsgs%lt and "t é’B‘.‘%ﬁ‘ﬁgggﬁﬂ%ﬁ menbr ane whi ch
separ at 89 t he bydrodderihadid eleetrolybis ovith dwygamodesunehg catbbde Exanple 3 15 In a

third enmbodinment, simlarly to t enbodi nent described in Exanple 1, an
el astic seal naa‘gr%bgmcﬁ%?lglﬁéﬁﬁmﬂﬂgeﬂf’gference being that the four

parts of the s@altrcdy@heds of Bfgan dFihé@enik Qbstarce - Fig. 1: 27), while the
four parts of the frame are cut into a butt joint. 20 After the el ectrode

has been weldegpneratign ofhencsge by meshs pEfiebes]l progess®s (cf . Exanple 1), the
profiled section 12 is closed up with a linear force of 250 kg/cm



. The way in which the electrode is integrated into the basic structure of
the alkali netal chloride electrolysis cegll is identical to the variant
carried out in Exanmple 2 25 (cf. Fig. 7). WO 03/ 036284 PCT/ EP02/ 11555 -11
~Patent clains 1. A gas diffusion electrode support structure for receiving
a gas diffusion 5 electrode (10) for an el ectrochem cal reaction apparatus,
havi ng a basic structure (8), and a gas diffusion el ectrode (10) supported
by the basi CFeaithidtfiors,ahd Bventléh flaeats £ghg aHflRlonsle@tcABtHaving! d York tive
connecti ng el enent $l,12)_ arranged between the basic structure (8) and the
gas diffusi oflcBeBLwhishds elegirically condugtivelyeongegtediin dhe edesoeionsf shppges t
structure as i ned | & C en) i t connecting el enent
( 12) surr ou(ril1 gugigﬁeglggtgoar:eé%n Jg{] s 1£§‘§§)1$ ‘{léér%ggs C&E’gﬁlﬂ% ?8n&8l lélgfrr‘tbogle 1s( 10).
20 3. Thé gaparticdlatigisahatdt dot cogdrcBop POt baid vehdte, as debaiber hbove.CTld M 2,
characteri zed ifn t hat ag out er, paét (32) of the Edt%gt regi on (15) of the gas
di ffusi on el € igYERtionang connegtion ghiheicgnisgeting glement toghe pagdiffiapian slectrodeer
part (33) of;.t i R i ith an el ectrochemcally
active coatilgéﬁ?vﬁgfe%%gf&‘fﬁé%gﬁglg#c?fég(?gﬁm)e@[ ectrode support structure
as claimed in one of clains 1-3, characterized by a seal (17) provided

bet ween t he nnecting element (12) and the, edge regiqn 15),.1n

particul ar the ilﬁ}‘@nogafst e(‘%‘;%)neéf "% ROTE ggefall Bl (’gSﬁ’.e gés‘%. frReeferzed

di ffusi o el @absdisents URB With referdiel WS Bied péﬂd@ﬂ'ﬁ?ﬂvihgs,% #high4, characterized
in that to achieve the sealing action the connectihg elenent (12) is
plastically defornmed in the region of the seal (17). -12 6. The gas

di ffusion elgctyode ort structure as clainmed in.one of clains 1-5,
characteri ze@gl thgﬁgﬁggcﬂﬂ?ﬁ %gflﬁﬁle'éﬁ@r?gﬂ’%“{%??v@ﬂlrar%ﬁds the gas
diffusion electrode (10) in the formof a frane. 5 7. The gas diffusion

el ectrode support. structure as clainmed in one of clains 1-6, characterized
in that the Ig'én?réct ishejv &pepnsrogeps stepoinyelved dn thepriradustion pf te gas diffusiomg
parts ( , the seal i I | i of al parts (34) and the
connect ﬁ?g | ocat i ongle%ﬁzé%%%gg%ﬁec'ﬁ?%gd%ﬁg{dﬁgt%’é% mé'% TP the seal parts
(34) are offset with respect to one anot her.

Al LAY ALYY. AL{ 2. ALhSL. Af . Af . AS. E. AhSy. AFU - FGx4B
_ y I-Pi\g{g sl§0w5 a ﬁﬁst em%oﬁ\lh ent 0 tl¥e gas difiﬁsl-ion electrode support structure

according to the invention, and

20 Fig.7 shows a second embodiment of the gas diffusion electrode support

structure according to the invention.
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- Example 1
15

To produce the frame, which forms the connecting element 12 between gas diffusion
electrode 10 and basic structure 8, four linear profiled sections made from nickel
sheet (thickness: 1 mm) were cut in mitred form, as shown in the enlarged view 25 in
Fig. 1, and joined in the corner regions 29, by means of tungsten inert gas (TIG)
20  welding, to form a rectangular frame. The gas diffusion electrode 10 was inserted
into the open profiled section 13 (Fig. 2) of the connecting element 12. In the
process, the edge region 15 of the gas diffusion electrode was inserted into the open
connecting element 12. The edge. region 15, which runs all the way along the four
sides of the gas diffusion electrode 10, is formed by an outer part 32 without an
25  electrochemically active coating and an inner part 33 with a coating. The gas
diffusion electrode 10 is welded to the frame 12 along a line 16 (Fig. 3), for example

by means of ultrasonic welding.

The sealing action to separate the different. media located on the two sides of the
30 electrode, namely oxygen and electrolyte, is brought about by the use of an elastic
seal 17 made from lye-resistant EPDM. The seal 17 is assembled from four parts
which adjoin one another with a butt joint 24 (Fig.1) and is inserted into the open

profiled section 13 (Fig. 4). The profiled section 13 is closed by the application of
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In a first embodiment, the electrode 10, which is completely surrounded by a frame,
is positioned on the web 11 of the basic structure in such a manner that the entire
frame 12 with the gas diffusion electrode 10 part surrounded by a fold is seated on
the web (Fig. 6). This form of integration has the advantage of minimizing the
10 unused surface area of the gas diffusion electrode 10, since the electrochemically
inactive part of the electrode 10 surrounded by a frame overlaps the web of the basic
structure 8. The frame is joined to the basic structure 8 by means of a laser weld
seam 20 in the edge region. The use of this welding process has the advantage of a
high joining speed and of little heat being introduced into the structure, so that

15 thermal damage to the seal or the electrode coating can be avoided.

Example 2

In a second preferred embodiment, the integration of the electrode into the basic

20  structure of the gas pocket of the alkali metal chloride electrolysis cell is similar to
the embodiment described in Example 1, with production being identical to the
production described in Fig. 2-5. The difference between the two embodiments lies
in the seal and its geometry and in the way in which the frame 12 is connected to the
web 11 of the basic structure 8.

25
The seal 17, which in the exemplary embodiment illustrated comprises four seal parts
34, is joined together by butt joints 26 in the corner region (Fig. 1). The four profiled
sections 35 of the connecting element 12 are likewise connected to one another by
butt joints, as illustrated in the enlarged view 28 shown in Fig. 1. The abutment lines

30  ofseal 17 and connecting element 12 are arranged at right angles to one another and
therefore are not congruent with one another. A plastic seal made from
polytetrafluorethylene (PTFE) is used. The corners of the connecting element 12 are

welded along the edge 30 by means of tungsten inert gas (TIG) welding; after the

f
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The electrode 10 which is completely surrounded by a frame is positioned on the

5  web 11 of the basic structure 8 in such a manner that only an edge region 19 of the
connecting element 12 rests on the web, whereas that part of the gas diffusion
electrode which is surrounded by a fold projects into the gas pocket (Fig. 7). The
connecting element 12 is welded to the web 11 along a weld seam 18. This type of
orientation makes it possible to reliably avoid contact between the frame structure

10 and the ion exchange membrane which separates the cathode half-cell from the

anode half-cell.

Example 3

15 In a third embodiment, similarly to the embodiment described in Example 1, an
elastic seal made from EPDM is used, the difference being that the four parts of the
seal are cut into a mitred joint (cf. Fig. 1: 27), while the four parts of the frame are

cut into a butt joint.

20  After the electrode has been welded into the open profiled section 13 (cf.
Example 1), the profiled section 12 is closed up with a linear force of 250 kg/cm.

The way in which the electrode is integrated into the basic structure of the alkali

metal chloride electrolysis cell is identical to the variant carried out in Example 2

25 (cf. Fig. 7).
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5 electrode (10) or an electrochemical reaction apparatus, havmg

a basic structure (8), and

a gas diffusion electrode (10) supported by the basic structure (8),
10

characterized by

an electrically conductive connecting element (12) arranged between the
basic structure (8) and the gas diffusion electrode (10).
15
2. The gas diffusion electrode support structure as claimed in claim 1,
characterized in that a connecting element (12) surrounds an edge region (15)

of the gas diffusion electrode'(IO).

20 3. The gas diffusion electrode support structure as claimed in claim 2,
characterized in that an outer part (32) of the edge region (15) of the gas
diffusion electrode is at least partially free of coating, and an inner part (33)
of the edge region (15) is provided with an electrochemically active coating
(14).
25
4, The gas diffusion electrode support structure as claimed in one of claims 1-3,
characterized by a seal (17) provided between the connecting element (12)
and the edge region (15), in particular the inner part (33) of the edge region
(15).
30
5. The gas diffusion electrode support structure as claimed in claim 4,
characterized in that to achieve the sealing action the connecting element (12)

is plastically deformed in the region of the seal (17).
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characterized in that the connecting element (12) comprises a plurality of
connecting parts (35), the seal (17) comprises a plurality of seal parts (34)
and the connecting locations of the connecting parts (35) and of the seal parts

(34) are offset with respect to one another.



