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El ectrochemi cal ement The invention relates to an electrochem cal
hal f-el ement for the el ectrochem cal production of chlorine from aqueous
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advant ageously effected with pressure conpensation between the «sois9x
hei ght - dependent pressure of the sodi um hydroxi de solution in front of the
gas di ffusi on Toeciavensga whtiest te ag iestraghepicdsBalf-elegent fer BiryRjesirashemnisdl t he

gas diffusion . iRt f - S ented, for
exanple, in Eﬁ?@gﬁéﬁ&cﬂ%ﬁ %%8&%535%9@%%% ﬁ%ﬁlg?fstglpcg&e S are

confi guredssuch that they can be renoved individually fromthe hal f-shell
housi ng of the half-cell. This has the drawback that jn the event of all

t he conponent Shefusg of grs diffisjonyleqirpdes ihalikgle anetal shloridg lectrol ysis 28 exggteover
operation, al . : J i t I i gas
foeds and gas O LiHEE SaRORAE sl aR Ut tod i RS RO by i berledn

i ndi vi dual | y. tHhheghtedegendent presace o€ dre $odidmmydadavde dolutes innfréef the gas

el ectrolyzer. |t 1S agn object of the inventio
el ect r ocheni céiff%‘?fé‘?"f gﬁ‘iﬂqé
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sol utions 9f aldeable, MpiRlfombPEdsFRckdtd) a@Rfésme&,%r SQHIpWFRPA odq7 14bi ch
sinplifies exchange of the gas pockets. According to the invention, the

object is achieved by the features of claim1. The el ectrochem cal

hal f-cell has.a ace far . .receivi.n n e trolyte. Furthernore,
the ol ct r oondiiiat® R PSE 4R 345 obckent fEcianigthsR et Tt oBey 65 ppdeneed
pockets bei ngisfpanaAheHom BEhLITRhE] REdsidss B MH-BYH. BhishadSe AARbIASthat
diffusion electrode. If appropriate, it 1s also possible for one gas

di ffusi on el edn thegrventoofall the spmperenseef ¢half-pelt keing cachraged. dgr exampie for a
i tion,«th t t
T eomnt " o Blesh A3 helBr SRR RSR R Ry RISV B

el ement, ich rs agai ns over S
entire surfacdeci@ndrgad distimargdsehdacts beadibmaritledhmd gasss@nblsé tsdividoaliyniThiscase,
the support el ement according to the invention in the half-cell separates
the el ect r ode €498tV BRESSAHY dpvTY tiFEeR the %'E?tfcglf?é’r-and i on exchange

menbrane fromthe back space, the el ectrode space and the back space being
connected to one WO 03/ 035935 PCT/ EP02/ 11404 -2 another via one or nore
openi ngs i n t heisappiydct alfetime ninvenfioa tod penvidegen aflectioehdmmvanbalboell Sott Het t he

support e?ﬁ?grf)% 8&%}5 f)f_a gﬂ‘éﬁﬁ‘é ﬁ'Bgszi[qﬂﬁchg?soﬂﬁlZ)nﬁgf :E(lﬁ(%ﬁ ’me%zrl]dchﬁomdse, HP [()ja%gulgran be

inserted
sodium chloride, which simplifies exchange of the gas pockets.

According to the invention, the object is achieved by the features of claim 1.

25  The electrochemical half-cell has an electrode space for receiving an electrolyte.
Furthermore, the electrochemical half-cell has a plurality of gas pockets, the gas
pockets being separated from the electrode space by at least one gas diffusion
electrode. If appropriate, it is also possible for one gas diffusion electrode to be
provided per gas pocket. According to the invention, the at least two gas pockets are

30 supported by a common support element, which bears against the back wall of the
gas pockets over its entire surface and/or forms the back wall of the gas pockets. In
this case, the support element according to the invention in the half-cell separates the
electrode space between gas diffusion electrode and ion exchange membrane from

the back space, the electrode space and the back space being connected to one
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5 cell and coRp c(i:,'%i, gsit) in particular by welding. Conn %/51134 dul e
conpri si ng suppor errent and gas pockets to the hal f-she |ns

having to connect a plurality of individual gas pocket s, con5|derably
srrrplrfresrnsta}_llatron of theg et s. In a sinple enbodi ment, the
support el emeARONE UH 0BG FIPPICOR ?ngﬁ'rf %E‘{HWE eﬁﬁ“éﬁ“é preferably made from
ni ckel or a nickel alloy. It would al so be conceivable to use a frane-1ike
support elenment, although this would have a | ower nmechanical stability than
a support el efbatadvantggeaifehd orvemtaondisvbatl the s&rmoefmmeméoﬂnmscsn@dulamidgémus
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to be fornpd cemphEtsinkctedeepandranicular 8y vdlding UWhRkdtifd MERYduRNbnipRishe

rel easably connected to the support element in such a manner that
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further prefeﬂuegﬁer’f# 58 ﬁ]t%i Eﬁgg%k%&por?“ ‘Tré@% s?mblhﬁé' e@ﬁ%rq}et |011 ﬂ1eI gasform
so that the swpgietd el enent conpletely accommpdates the gas pockets. In
this case, it is particularly preferable for the side walls of the support
el ement to have a rimwhich rests Ioosely on the rimof the half-shell of
the el ectygchemi,cgl, i?‘k%b&&ln{em 4Re s npéiféHeﬁHl {nl %1&Lrﬁ5ﬁ c%fi‘dlf‘c%@é?ghé{?“t of
t he inventr on, the QUpport el efrent | connecte o] ous ng, It n pdarticular
electrically qnmfeiubltyl mmdeyf:ommacl«aher mmckeirailolyehrwcngd elseipeebsceivabld toi e @ase,
it is prefera use a | owresi Iecy'call condugti v

| e
connect i on, Era%sl BRROT SlenenL Al 8“$ WRu € 4 yRver e’ B%‘&??ll Hpiy

el enent s Usedtl?afnea subPért BRARR 18 -pldt ﬁﬁﬁﬁdn‘d%&ﬂd ﬁrepéfexfe'de%s%%a%ﬁ&%oiﬂ@' ch are
fitted to the back wall of the half-shell. The invention is explained in

nore detail bel ow on the basi s of preferred ., enbodinents and with

ref erence nded draw ngs, i.n .which: 035935 PCT/ EPO2/ 11404
S L S hoVkDe sTRE e A R TR dp MR HEIIo0 QEF OR Y RFBL O PaFy wallof e

el ectrochem cahs B@dk@:@ewae%rf it & aldb SdGIBRe Rr me@l’s POTRRLS 16 HelfomSedS@MipIaBly
through the half-cell illustrated in fig 3%3 shows adlagramratlc

excerpt from andcprryienémﬁmen@mporefsle@@upwq beredepsghly connected to the support
element in such a manner that individual gas pockets or a plurality of gas pockets

together can be separated from the support element and/or removed therefrom.

20
In a further preferred embodiment, the support element is designed in well form, so
that the support element completely accommodates the gas pockets. In this case, it is
particularly preferable for the side walls of the support element to have a rim which
rests loosely on the rim of the half-shell of the electrochemical half-cell.

25

In a particularly preferred embodiment of the invention, the support element is
connected to a housing, in particular electrically conductively, via one or more
bearing elements. In this case, it is preferable to use a low-resistance electrically
conductive connection, as described for example in EP-A-1 041 176. The bearing
30 elements used are, for example, trapezium or Z profile sections which are fitted to

the back wall of the half-shell.

The invention is explained in more detail below on the basis of preferred

embodiments and with reference to the appended drawings, in which:



arranged in ayweuspeko330 fig. 4 shows a diagrammatic excerpbgifﬁﬁm@l‘ﬁﬁcond
enbodi nent of a support el enent arranged i,n a housing, fig. shows a

di agrammatic excerpt froma third enbodi mént of a support el enent arranged
in a housing, 15 fig. 6 shows a diagranmatic, perspective excerpt fromthe
enbodiment illustrated in fig. 5 and fig.7 shows a diagranmatic excer pt
froma fourth@rpoghd®h dpigranmbikd WnkitkdIngl QEESH RUANGLHeltbocRemRPhAG- The
gas space can be divided into two or ‘nore gas pockets 26, 27, 28, 29

posi tioned above ordlanother in a cascade arrangement (figs. 1 and 2). The
gas pockets 26, 27, 28, 29 are usually separated from one another and open
at the bottomtoward the 25 electrolyte. The gas fromthe gas pockets 26,
27, 28, 295pagiges vh@wmailagsangmmida@% sédlionhRuti thehafricet RREEratddas dlbed
behi nd t he gas pocket 26, 27, 28, 29, of the half-elenent 18. In this way,
the pressure in the gas pocket 26, 27, 28, 29 is kept in equilibrium via

cor um ot e @ Sooraryt spfifuTuRCole Pl KBl shEBBpeT RL A BB Qfmen(lace

17 | ocat ed betweenagthdedén gasudhg,f usi on el ectrode 5 and the ion exchange
menbrane 4. The supply of gas to or dissipation of gas fromthe respective
gas pocket 26, 27, 28, 29 takes place via the gas inlet openings 9 or

outlet opgpi “9%[ A0shdihe aSH'iag\la}hn?Jticgé’)ﬁ:ehg o8 Pkt gﬁﬁocmﬂfehffof 28 Eﬁws%or

exanpl e, take ace directly via a connection piece or an inlet 1

03/ 035935 PCT/ EPO2kkitddarrahgéthéen ghsuspesses from the bottom gas pocket 26,
via the outlet openings 10, into the back space 18 of the hal f-el enent.
Here, the gas is collected by a gas-collection device, e.g. a gas bell 7,

and is passed gy & %mwgﬁaiagmnﬁha&oe%&@gﬁ%rﬂ Dirfrd o RIRReR A hRUppot: ABRXA 1T

From t he gas pocket 27, thé gas once again passes out of gas outlet 5
openi ngs 10, vi a aagargeddhl hpyusingit o t he gas pocket 28 above. The gas bells
7 are arrzil?ged on an outer side of a well-shaped support el enent 2
according'to the invention.

fig. 6 shows a diagrammatic, perspective excerpt from the embodiment illustrated

in fig. 5, and

fig. 7 shows a diagrammatic excerpt from a fourth embodiment of a support

20 element arranged in a housing.

The gas space can be divided into two or more gas pockets 26, 27, 28, 29 positioned
above one another in a cascade arrangement (figs. 1 and 2). The gas pockets 26, 27,
28, 29 are usually separated from one another and open at the bottom toward the
25  electrolyte. The gas from the gas pockets 26, 27, 28, 29 passes via outlet openings 10
into the back space, located behind the gas pocket 26, 27, 28, 29, of the half-element
18. In this way, the pressure in the gas pocket 26, 27, 28, 29 is kept in equilibrium,
via the outlet openings 10 to the electrolyte, with the pressure of the liquid column of
the electrolyte in the corresponding part of the electrode space 17 located between
30 the gas diffusion electrode 5 and the ion exchange membrane 4. The supply of gas to
or dissipation of gas from the respective gas pocket 26, 27, 28, 29 takes place via the
gas inlet openings 9 or outlet openings 10. The supply of gas to the bottom gas

pocket 26 may, for example, take place directly via a connection piece or an inlet 12.



The electroly duced, for exanple, by neans of a tgyﬁp@y PoqPi pe
11 at the 10 tg’gﬂ((f%qﬁ%?he half el enent aqd then fl ows upwg I'n t?u

hal f-el ement. The el ectrol yte al so enters the el ectrode space 17 through a
conpensati on enin el ectrode, s 1 e electrqlyte flows
Cownrdant 11 1e a8 s B B BoRNED FoRN g be ieThe oullgithepingt d Optta e VS
the overflow gpan SﬂMe gl W&etiﬁlﬂf Hainbnte IHRIE the ?ﬁ@c@cé@ecﬂﬁihbﬁ@ J&ecoﬂéétlon

pockets 26, 27, 2 fromwhere it can be discharged from15 the
hal f - el ement devcare.oatdasbell 2, arfdais passadplagtheigas mles ogendpg Bem(onb‘t @mmhet

here). The gas-,djffusien eI ctrode electrlcally condu

Connbet ed-t o ShePRi s RBR (FE e PSR 2l fcae® ik SBun"eri Uil fuuer
effected wsthopedifw l@swnstaagu‘sebeuas fhes elid padpddket eXabpVe The Dis- Hild 96 ark2
744. ne of the possible design variants of 20 this | owresistance
attachment i s agaged; godni eutepside pf ou wellmbapaddsunppripelemented tasgordingr e npl e,
by nmeans of l%?vﬁ X\fld'ng A first enbodinent is illustrated in fig. 3. In
this case, by way of exanple, a plate which has been inserted into the

hal f-shell and connected to the half-shell at the side 25 walls of the

hal f-shell, for exanple by weldin forms the support elenent 2. The plate
is in this caddeclssHabticeld 196°‘ﬂ%éd hfé?FFx%’ﬂ@Fi by mgans %ﬁﬂlswwrmﬂéamhe The

gas col | eghi ORoflsH Gesnd ANictHEnIAR hRgH MRRNLAUSART He S AULAENOPRR NOS

can be fitted to the p?ate int k space Anot her alternative I's
iIlustrated i eletirglytedalsoléracrahd elb¢tk&ie$pm¢olr7tth&iughmrttonﬁ)enmyipnamer‘nihg th%tlmat ed

infig. 4, be fitted jnto the half-sh The | nt 2
is fixedly coH??eElF‘étﬁoc{eoSp@?Fel allf - eé‘??ér yt?/lﬂi’“is m&&ﬂ? H rfa‘gf’%ft § 8" &Yi ons
as bearing el %g@rnﬁ 31Thér @Ecﬁ@l@féeﬁatské%”v&@ﬁb Qxﬁerﬁ&ﬁféﬁkﬁﬂ g B in%® theertlf-QBRAkn:f Or s
of contact, for exanple ded or soldere ornts. Moreover, the

wel | 2 is conspaed8 bebingites gas\mct@m 2650388, I?@TfrEﬁO\thEEQAI(Man diﬁahérg@d]ﬁrbm 1 at
its side | t.he back s , coIIe ti.on eV|

feed’ openigs HEGHETGHBE @%&ﬁ#ﬁg@fﬁzﬁc\m‘ewgﬁ B SRohETa el s Pde 10
of the back mall 20 of the well 2. illustrated in flg 5 and 6, the
well may particul arldgﬁfpreferabl be |nstal_led in such a way that it rests

| oosel y on a fihteeg diffusiereclgetredes pepre elecimenlly scomgugivetyegpnngcteddo g halkhel |

L via the beachno ok Rahdicad whe AMERLANbS Bitlch WA, il iR Shance.

This can be e or exanp ering or c anpi ng
connecti ons. 1Bscfibed sS@adxangpleofn DEeAgaé 2@6’(4!430& 26 the2gossib8s déSanMarfanrsersfpect

to the ba space of the hal f-shell is eff d ns, of the_seal
whi ch seaﬁé oS %rﬁaﬁtancsﬁgmhniewst#%@d. laﬁf%z\ch%gy waﬁées.ff%s‘e{ﬁ%« her

desi gn var i antol airold!8y 4R ket bigidg, |0 this case, the space behind the
well 2 15 is surrounded by a dedi cated Sheet-netal construction 22 which is

in half-shell formand serves as a bearing elenent, so that the gas

col I ection deyj and .el ect te nd. di stribution a
gas! o ectrol yeh i SARGRGRT roded i Pt dn in it &5 et B PUiPmiieh Bt e
bearing el emeR¢hidPhdseeR MieGeEmtd thethad-shall Tan(‘ﬁeéﬂﬂeﬂl@d@@trféllﬁm%ll@{ feeidle 2,
for exanple by neans of a weld seam 25 and via webs 24.
2 walls of the half-shell, for example by welding, forms the support element 2. The
plate is in this case connected to the half-shell 1 via bearing elements 21. The gas
collection devices 7 and the gas feed openings and gas outlet openings can be fitted

to the plate in the back space.

30  Another alternative is illustrated in fig. 4. The well-like support element 2 may, as
illustrated in fig. 4, be fitted into the half-shell 1. The well or support element 2 is
fixedly connected to the half-shell via trapezium or Z profile sections as bearing
element 21. The connection can be effected by conventional forms of contact, such

as for example welded or soldered joints. Moreover, the well 2 is connected to the
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of alkali netal chlori de, at least conprising 5 an el ectrode space (17) for

receiving an C yte, the e ace 7 n n.electr te
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gas pocket (26) having a gas , a connecting passage (7), which
connects two Gaek waltR Dﬁﬂ@26ﬂ127) to one another and through which the gas
energing froma | ower gas pocket (26) via an outlet opening ( 10) flows
into a gas pocket (27) above it via an inlet opening (9), 15 a gas

di ffusion gl eqtsrind@ratddlin ﬂégnscahd sehevallianay bmlelhmy p@@@aﬁp%ens(tam?e}i ifi k@R t he
gas pockets (26, 27, 28, 29), characterized b upport elenment (2) for

supporting the wsthﬁtdér@ét%lo‘eszty orpgrimp23 ofthy ha h@hl §0<§)rt¥cﬁopn%qt@h@rthe bdar s
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characterized in that the support elenent (2) is forned in the manner of a
well. 3. The el ectrochemnical half-element as claimed in one of clains I or

2, char actgri h ehe

part 1 cut art ooy 136 sy Gnt &l PHARR D6, 2707850 bith skshefiIBAF bRCK ekt

el ectrochem cahifisaell 4 db effemed bg naas ofthei sealodewldth séaaas off the Balf-sHedl a&twhr [ zed
in that the support el errentm%g{ is connected to the half-shell ( 1), in
particul ar el & 1nExehypeeBRBREEdel y, via one or nore bearing el enents (21
). WO 03/ 035935 PCT/ EP02/ 11404 5. The el ectrochem cal half-el enent as
claimed in claim4, characterized in that the bearing elenent (21) is a

t rapezi um pr ofArogtr dessgn maﬁzmtisallzstpt@fihlf'@dkledhismse Ehe@pacwmhind the well 2

el ectrochegi cal hal f-elenment ,as cl ai in _one of terized
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and serves as a bearing element, so that the gas collection devices and electrolyte
supply and distribution and gas/electrolyte discharge from the half-shell can be
installed therein. The bearing element 22 is connected to the part serving as support

element 2, for example by means of a weld seam 25 and via webs 24.
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and through which the gas emerging from a lower gas pocket (26) via an outlet
opening (10) flows into a gas pocket (27) above it via an inlet opening (9),
15
a gas diffusion electrode (5), which separates the electrode space (17) from the gas

pockets (26, 27, 28, 29),

characterized by

20
a support element (2) for supporting the gas pockets (26, 27, 28, 29), which support
element bears against the back wall (20) of the gas pockets (26, 27, 28, 29) over its
entire surface or forms the back wall (20) of the gas pockets (26, 27, 28, 29).

25 2. The electrochemical half-element as claimed in claim 1, characterized in that

the support element (2) is formed in the manner of a well.

3, The electrochemical half-element as claimed in one of claimsl or 2,
characterized in that the support element (2) is connected fixedly, in particular by

30 welding, to the half-shell (1) of the half-element.

4. The electrochemical half-element as claimed in one of claims 1-3,
characterized in that the support element (2) is connected to the half-shell (1), in

particular electrically conductively, via one or more bearing elements (21).
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