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El ect rochemwalo3feas®Bocel | The invention relates to an el ectp@p,ﬁp?/ﬁ%7 hal f
cell which is suitable in particular for the el ectrochem' cal producti on o

chl orine from aqueous solutions of an alkali netal ch

gas diffusi %Maﬁc6 22 744 has di scl osed an e mw eII
‘for the pro & &g et and sodi um hydroxi de sol ut ’ m,mﬂll ’“m

el ectrol ysis by means of gas diffusion el ectrodes using presstuswasot

conpensat i on, bet ween thEl hei ght - dependent gr gssure of the sodi um hydroxide
sol ution i n feJRYeRiEon NG teﬁa@ a ¢leciEqchpmicab half-6ald which isnsniteblesinpartigilassur e

of the oxygegsr BrM164 X .bei ng
gui ded t hrough gas {)J(?Eg}tlg.%p fydtl&e cgggﬁgﬁﬁét?%gf?&&n%tl é"}sgﬁgﬁl P
el ect r ol §si smetalrehlayuds byirthéansiofa ges diffusivtieléctrodger at ed as an

oxygen-consum ng cat hode. The gas diffusion electrode is in this case an
open-pored nenbrane. It is arranged between the electrolyte and gas space
and al | ows @ 996127 994 Ghi AiicREed B clebfrEBsiR

el ectrolyte, catalyst and oxygen. '?’ he g gl W?ﬁgﬁ*gﬁ%@“‘? e ('I:.Oarnnebaend
produced, f @edlgmalm@tr@ud@ salntgort byeelpctoalysis byl esmans begasi diffdor\eRétrddes LShg

However, the_gas diff u3|on el.ectrode, i Y, S ed up to a finite pressure
drop bet weeR GaEe s PYBPHIAM ey dhe Sl}qgr}{tﬁgpﬂggnbrpégsgwe of stheogodiingh, gas

breaks 16r otghrokii seltiohliR #OnBHCkhE Bas AitfRionWMectodt Bfd fleSohbt Qﬂtep hs%urchof

destroyed. On the other hand, if the liquid pressure I's too
t hr ee- phase thsopkxaenybahing fiet gasl diffugios pileatrede tandawith tthe: ogygersbeiag guided

alternative ks through fromthe electrolyte into the gas
space. To c%‘ﬁﬁlé%ﬂgtg’?fé?%t he hei ght - dependent pressure in the electrolyte,

it has been proposed in DE 196 22 744 for the gas space to be divided into
a plurality of gas pockets. The el ectrochem cal half cell (Figs. 1 and 2)

has an el ecl Bisecasp af alkal metalchalide elecaplysiss theyeas dlfﬁlsﬁfadelvcmoca if jopériated

connect i on € a S din ectlo t he

el ectr o?%t egéaleéfsio %éssegﬁ%ﬁﬁtlhé 55 h°§ gﬁg g (Pﬁﬁ ‘°“r%«‘§’ %QH‘F lﬁétll 5| $33€ t3"at ed

i s separ at edpé:r ptlsred thernbiage. Ttaisf arfaiged b))ét\mnﬁaeoéle@fblyt@natﬁlxgﬁbaﬁ%e rgbr ane

16. Furtherr é)qx‘]gr lity of gas pockets 18, 20, 22, 24 are provided
R¥S PXVERHered

a:oove oge af Betignoatthethnes-phase boundapy, batwees caleatrol e, ¢a(;%ibf$tt he
0
ol oct rode o SRR e qiffugioR S1Sho0e L B e 16 Sleafbid i ki’ oo

pockets 18, p@@essZ@,scﬁhbdameDEem 8210468 Hoorecra s fear diffusiof @étaote igomigssages
26, Whlf(ﬂ %Jﬁ%g of e are gas, bells. Dependl q on_the pressure

i nsi de the ? Rult agﬁ’%‘ & BteRatre drom begveen gascHds anglisyidsidenlt the gpss 5
pockets 18, p%@sur@%s téd ﬁtkl?v‘?asl Bféﬂldghhjl%ﬂ?l Ghe MIER San%ﬁtﬂe”?ﬁwtlgﬁ &oRgect i ng

passages 26 and fromthese Through openi ngs Into gas pocket
above. The deeteasiei sndestroyedvPwithe lothenshandnifithieclquid presssrenis fop higly, tie

32 The bot T e BRIREY iRitet e iv e ah s v o Allonalely bRty anpl o

via a feed Bl@ﬁlfbelﬁfddgﬂ R aR eiéotromenﬁa%e‘%mga&@ 10 upper gas pocket 24
al so passes via outlet openings 28 into t ackspace 14 of the half cell,

fromwhre it is di scharged together with the electrolyte via a connection

pi ece 11. | it f. or_at |eas , ga ockets
arranged abggecgé‘ﬁ)ghgﬁgt}ﬂpﬁhe leéﬁ{g qeﬁagﬁegrgiﬁuée & iﬁ%" e l<’;1€'t‘mh| gher
el ectrol ysi gropededsincdB 106 20r7ad Uoe the g&miﬁes b %ewhvﬁed fiton® phﬂaﬁt GOS8
pockets als Cw@asses into the liquid space 14 via the gas outlets 28 of

the gas po gts1Bhe plgctrochenticpl hejfieell (E!Bf 1 pad ahbawn @kcﬁr@dq mam)diﬁwd into

t he bottom PO 8:vigit a ee C nnectl ng
passage 26 ‘gﬂigyo Et%lﬁte i¢ fgdbb‘ﬁl 4 ﬁ“’l %0%1 5\%\1/89e lég {/fl S p 2%8 ®nsi de
t he gas%ObeIdoneéimmlngemdeytlom‘st olps elettrellytbChll%@lpﬁE@s da #eiquid space 14. The

half-cell illustrated is separated from a further half-cell by means of an ion exchange

membrane 16. Furthermore, a plurality of gas pockets 18, 20, 22, 24 are provided
above one another. The gas pockets 18, 20, 22, 24 are separated from the electrode
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20 entrained into the next gas pocket 20 up, which has an adverse effect on
the functi orwodsplssshe gas diffusion el egtrode, since the ggspgbds j,0n

el ectrode cones into contact with the electrolyte droplets 1n @h‘fe’“gzds? i nl et
region of the gas pocket, i.e. active electrode surface is partially |ost.

The fact th l~at . l.ar uantitjes,.of .e ass intg the gas
‘pocket and a %clgreléllaﬁ r?tg%{gg%(zlil\t@sg G%@%Pgﬁ% e‘ﬁhlﬁééﬁ hﬁf@%ﬁ%&vﬁﬁsé’é&@%‘e
effect. |t IThe indbridiadugsd pbeliets N8S 20| @0f 1A Wk cOMEIRIA 8 VRES aRAnGOVR! et el y
renoved fromthe gas pocket and therefore accunulates in this gas pocket.

The accurul 0TRsGHBE Passages 2, yehich, bytway ofexampld are gas hallsnPepending ehthef act

that the ga kOl dqutd et. . is lagcated opposite the gas
inlet |ocat ?éér?léﬁ#hlg&?ﬁcdrlgéls@ “@3@5%38&%3{3‘? &4 lalééf grtfpsggtem ﬁ'feorgaéxanpl e
through &n ippcketab® 20022,1% B6wetizaughoduiit Speniids@aBaintd theiconidetiappshedl t he
i nvention t:% provide an el ectrochemcal half cell having gas pocketS in

whi ch the ri28iengdrogm thess Brgugh ialat epenings Hkintpthe gos Retkst pkovee The ditectionD

03/ 035939 - / L L) 787 AG ' he- | is the ohject is
achi eved by °f 5™ Gty QOarR WEiRIE By e S RAE} of e o6 pReReE"S

i nvention, dlusewtdnn Fijg. dl pnthetdaslsedadrrons32l The bottemt 226 pooketaStis Benmerdage
whi ch connects at leﬁgft t gas pockets to one another. The retaining
element is (R2&#-Eesddeyics. Lrexampls via a fedcarngcHor picce 34ndbe igay fiomsthege. By
way of exa iy \Y 3. het-al nj n figured
| by POt EPIRr oy gl 24 MIREp & RTTR oulTBoris 28 1o SakapaE L4 PRl
by the gas belf-celly fiom whereet i dischatgedttbgethert witinithegelettestpiet via 2 donBedtioay ar e
unabl e to pass mrﬂﬁh the in éﬁalrticul r labyrinth-like structure of the
retai ni ng ePERBAL. Thorrovision of #pluslityghor 2 Iqagttsio, gaspocketsiarranged pbovge

proportion ghe hith& @ﬂlfﬂﬂﬁngsﬁgéedlag@eﬂ '%ntébethsgféjgh&i élgctf‘dlfég%@%uys chilivd

prevents the functioning o trode from ng I npal

el ect r ol yt epeadueed. ¢pndansatm svhicic kerns. inlthe Bae poekeats nisogpaskesing thes Huilds
preferably a ne .cloth, braided.fabric, .non nor. foam It is in

parti cuP%r 5??°Fﬁ?é’&4hﬁﬁa§95@%§ ggﬂgﬁ‘eﬁs Hoq‘l‘éFstl\-lg?&ﬁ’ez?n’&f‘eri al preferably made
fromnetal, plastic or ceramc. In an inexpensive configuration, it nmay be
a knotted ball of netal wire. 20 A further essential elenment of the

i nvention i Sincpallghe gay whishds intraguged inte thet hnstone gad pockgt 8 aivethe gan faete

connecti ng Tl s xt. it is.preferable for.the retalning
clement to pbiseeRecstd i he cEMLEN paished AU B ERGLR BRSOV he
advant age t belbcinpisehrodiced iiileQhe Fhs BBIB! c&as%q@mpy dfopR!df dleistytt icas bef

el ectro%te can 25 pass the retaining element. It is preferabl’e for the

retaini efraipRd info Hhe arexh ges dpacket R tumawhichfhashan adwense taffegt pasthage
which is fi 1 oad 1AM t ai ni el engnt._is arranged
closer tot éﬁﬁ% e% %gggiigﬁgaftﬁ%%&{]%ﬁ?ﬁ@eépﬁgé r?liiﬁ §€se5§{“s*ogc ?thoﬁl%tcl?f%esr egi on
0}‘ t he Conngm bmgaqjazﬁgagm,eléﬁtroﬁﬁf ]Elﬁiplejtsirili the Igis ﬂﬂétfregigbb(f tlidr)]gasf[ﬂhlekét,ei.@i ni ng
el ement to be arran in, the hal, ich_is_connected to the inlet opening,
3071 e, wi RHYGSIRROAR ISTa6S SRRl b e HEL RIGvely Margh QueRIR gl of
the gas-filtiggrdgtetpasd iﬂt@ﬁh&@@ﬁ&ék\sf‘&lcpéﬁg?cgﬁgg Halve tS bgqﬁxrgb?ééﬂp ;

preferable for the retaining el enent to nged 1nt
03/ 035980 -has an pAV¢rEPEfettl 718 hastbden foand ithatl thid elertiobyté agmmtsalivays bhe

connectin as or th as hell to exten ver, the hei ght of two gas
pocket s. %\t&m@g%& f%ﬂ?@g OBt 1%,6%% etgaéIg g‘@@f%rte, a‘i%gmg%&%s Hhé%’ésgaguft of
the gas pockgkeTHe ascuhhi1fGdd ¥f QOtoRME Bl tRYgab sclge‘?'f%j‘;ﬁ%%ﬂggélil ngt%a}ﬂc‘?’thé@h' ch

acts as a gas-collecting device, and is passed to the openi ng of
the gas 5 pibelgas/lighidvautleThEthgagasipotkdt i freaied pppesiper tiegaalimlgt looatidnedhat t he

top edge of. the gas cket.. endi ng..o he pressure condi,tions,., a
co P res go ndi wgeﬁeauiuggfyeggﬁlqu@%ﬁﬁ &ﬂ"@%} _rne’{%ﬁ??% gﬂ'ﬂﬂétf ARJrEaeaigehe The
retainijug edledi®Nsid folfgeanged above this liquid level.

Y
el also

WO

It is an object of the invention to provide an electrochemical half-cell having gas

pockets in which the risk of electrolyte entering the gas pockets is reduced.



10 The invention is explained in nore detail belowwth reference to the
appended dr awe@s/p3sose whi ch: Fig. 1 showsy.a diagrammatic cr Qs eRBhHYR9
through the half cell according to the invention parallel to the gas

di ffusion el ectrode according to the prior art. 15 Fig. 2 shows an excer pt
froma diagrammatic sectional viewon line AAA in Fig. 1, and Fig.3 shows
‘a diagranmatic sectional view, basically corresponding to the 20 secti onal
vi ew il | ust r &ceetding tBithe irventidir, thegbbjectfis afldevedchetis deitiRp desribed $n claim

i nvention. Tlﬂe structure of the electrochemi cal half cell according to the
i nvention fundanentally corresponds to the structure which has been
described with reference 25 to Figs. 1 and 2. Therefore, identical or
simlar conponents are denoted by the sane reference synbols in Fig. 3.
Accor di ngd t oAcerydingvienthe dnyerdione aaetaining elemmanntis 4fangedainsidegte cofindctigg
connectin e 26.wWhich, as jllustrated by way of example in Fig. 3,
connect s ?hgs%%gg I%CWE§t§ kﬁ?t é‘? g‘ﬁl@of:%‘?t%tit%i%ﬁ #nathern Theretaining o
exanpl e, adheiginéal i WeAAE Fetaiit [

frictionally therein. Ga;s.englréglg‘tétﬁfﬂ%’%%eﬁﬁg& ?ﬂ]o&ee?@%glg&glégﬁaes%%%lﬂwﬁé)f 3

t hrough the examue, thpseteinng elementimgy dei o retainingoelementeginfigursd inhiebwréth

ket 20. T, i I ted,by.,the connectin as e_ 26, which is open
POl 03/ 0B e rBsCpt S ROWAY dhdferd RIMTC e Ghiameg (1 Gecias Mg are
t her ei n. 1(E| ertaindd/ by the reRidifg Aderit e thdie afORRRAL it@%%a@ﬁﬁx%qgh ?tﬁef- 35 @

function of the pressure. The height position of an electrolyte surface 44
i s dependent PBHcylprlabydnthdike stwatire obihe refiving iemritcFhermaigng dlementtdie

out | et openi U in t i-rection i.ndi cated b rrow,46 and
ot the of cot bt dhstucl Mo RS dribdrlib (G RoE HopE st nasns st faiane

connecting pelemente Ts ptevehisethprfufedhing beahé Rlech8dédrdm vilg Fhp@rbddlyt he
gas bubbles 40 into the gas-filled region 48. The entrained el ectrol y¥e is

then ret ai netQrol¥EsaicHNE thegas pegkatsie retai ning el ement 40, so that no
el ectrolyste or only small quantities of electrolyte reach the region 52
above the retaining element 40. After it has passed through the retaining

el ement 40, Theeregrsing@ldn upasqaeferibly b MeesBAS0M) BiREeLALALNRWHER BN t he

inlet opening 30 _arranged . in the upper region of the gas pocket.
Cor r espondi n@a‘@oﬁﬁ%@c? cHaranigeguiag clpth, sughaasas feltrlikeanateralk prefecably madged

and pr ovi dedib AGSORHRAEr bhrathid. 1 shTHEHERGDs cBMERRA, RaPbLN ieked ence

to Fig. 3, are 15 also arranged I'n t connecti ng passag nnect
t he ot her gdwllnfonesalowit®, 20, 22, 24 (Fig. 1). WD 03/ 035939 - 6 -

PCT/ EPO%/ 11787 Patent Clains 1. An el ectrochem cal half cell, in particular
for the gl ectrochem cal production

A further essential element of the invention is the preferred arrangement of the
retaining element in the connecting passage. In this context, it is preferable for the
retaining element to be arranged in the region of the inlet opening. This has the
advantage that no electrolyte or at most extremely small quantities of electrolyte can
25 pass the retaining element. It is preferable for the retaining element to be arranged in
that part of the connecting passage which is filled with gas, in which case the
retaining element is arranged closer to the inlet opening than to the electrolyte
surface. In this region of the connecting passage, it is particularly preferable for the
retaining element to be arranged in the half which is connected to the inlet opening,
30  ie., with vertically arranged connecting passages, in the top half of the gas-filled
part of the connecting passages. It is particularly preferable for the retaining element

to be arranged in the top third.



of chlorine from aqueous solutions of an al kaline netal chloride,

conpri sing Swad 03/@%839 an el ectrode space 4 10) for hol ding el PobAiARy the
el ectrode space having an electrolyte feed (12) and an el ectrolyte

di scharge (11), 10 a plurality of gas pockets (18, 20, 22, 24) for holding

Dessage ( 26) Mo pERRABE bRl 1Y Buf8insFussas dryng gBS BRT 6 ttbnd
gas flow ng éverahgheight eftfinoe azsg;&laétﬁ.gA( %)boqudgkrﬁtmam&%g‘gbcﬁé, he0)

into the connecting passage and fromthe |atter through an inlet
openi ng ( 30) 23siasses osbebihe gpsrosketiand i dixyctlycodlestedibiyfthe comeeting passaige, ( 36)

whi ch separ t I r . (10),.fromt he, gas kets (1 20, 22,
24) . and 20 Hn e o T BE Rk any AR a5 B Shiat phneises
connect i 15y ppeckagsbaveSThe gas indétaspehing i€ prtérablyyibeattdapdhedop Rdgdef fepasct i ng
passage (26). qiS 2]H The, el ectrochem cal half cell as clajined rn claim1l,
char act er i zeRPS¥R tHepending pat thenpressues sopditiops03 gqosrepending diggidydevel ig| ot h,

brai ded fabr} 'Refﬂ"ﬁ:v ; f ast i t. e L G.:. 30 3.
The el ectroc Sgarlr)ihga a@? cge %&121? ﬂcy?%gﬁb%e?%@%ee?e% é?‘é:l-r %ﬁsge? %’%gk gl:us

char act eri zeliquidlevieht t he retaining el enent (40) is arranged in the region
of the inlet opening (30). WO 03/035939 - 7 - PCTIEPO2/ 11787 4. The

el ectrochem cal half cell as clainmed in one of clains 1 to 3, characteri zed
i n that e 0 G ' ty il | Lyte
and par t1 a1 | T NERUSS P RROARRA R Mot alE ey il rifBitntt 1 e Shhoded 2
cl oser to thdraivirigst inopleiohing (30) than to the electrolyte surface (44).

Fig. 1 shows a diagrammatic cross section through the half-cell according to the

invention parallel to the gas diffusion electrode according to the prior art.

15
Fig. 2 shows an excerpt from a diagrammatic sectional view on line A-A’ in Fig. 1,
and
Fig.3 shows a diagrammatic sectional view, basically corresponding to the
20 sectional view illustrated in Fig. 2, through a preferred embodiment of the

invention.

The structure of the electrochemical half-cell according to the invention
fundamentally corresponds to the structure which has been described with reference
25 to Figs. 1 and 2. Therefore, identical or similar components are denoted by the same

reference symbols in Fig. 3.

According to the invention, a retaining element 40 is arranged in the connecting
passage 26 which, as illustrated by way of example in Fig, 3, connects the two gas
30  pockets 20, 22. The retaining element 40 is, for example, adhesively bonded into the
connecting passage 26 or held frictionally therein. Gas emerges from the lower gas
pocket 20 in Fig. 3 through the outlet opening 28 arranged in the lower region of the
gas pocket 20. The gas is collected by the connecting passage 26, which is open at



-5 5. The electrochenical half cell as clained in claim4, characterized in

that the retwond3epsedsenent is arranged i.z-that half  of the PeG7EPOY/A Py Part
(48) of the connecting passage (26) which is connected to the iInlet opening
(30). 10 6. The electrochem cal half cell as clained in one of clains 1 to
5, character I | L n the.l owner
‘region of a ﬂgg?gg@l’(gﬁhseﬁ%vﬁﬁ% tﬁgﬂ?ﬁﬁb{?&g&gﬁ hsl 18‘(%6‘; ﬂw@gﬁqp)? SPPEEHng t he
gg {)/er r egl onpassags 2§cas qoﬁuuftmn ¢faBy piesmtb SEhcA)elgkit péflhoaisﬁﬁrf Aﬁch]%Medﬁslgral]aE&]&C_]
~yt oi d ca cal cal cal.ca ca] cal.cal] ca] cal] cal c cajcalc

a] ca]/ca] ca] c‘fg]lg] ‘f?pli]@% 83]@%1}’5%%‘58]"8%‘{3] Q'LF 3]|§Ef VBAGh emerges from 1.he outlet

111 * x % _
<trrise zs*ﬂows wpward i Wecditecabh frﬂﬂ.ﬁ‘a@f@l f.-g%]{ ge]aﬁaul fdlesalsRksal cal

cal ca] ca] ca] C t]aca] ca] ca] cal] ca] cal] ca] ca cajc
* % +vv+++N r, - ce 44 enters a gas-filled reglon 48 of the connectmg passage 26 In the process,

5] cop e SR B R BB R G oL Lar bbb 3 £ = °°

U chal $' *- i Kenyd QA& Wt oy S
0 ot el Lo g ey

109 ()- 109%Ratna electrolyte oriqnly pma @&m(lt}esmfm%tr&lm réachtBedagon 2 \wpove

. -}-82/2 i ((&3# ;L . g}gh %Eetéﬁ%o%}%(% (4b Kﬁng }&hﬁ pasﬁﬂ%h_@u(gjq the r.ei@%g(e}ement 40, the gas

"10% & (- vaken [@sseskiaid thegad PO6LELE hbdvalthirokORIRSin{et v
10% & ()-113." 1%&1&( egﬁlggf&& ) Dt ~ab .n perh %&oép%e)%%the

10% 0& () - YMPPERESIon h@%smcl\tst- 0% 0& ()- & N* 10%Jouo& () - & RSTUazI ~P1f f
109 ()- 210uouo 10uouo 10uouo! N . #10%uouo& ()- !X .#10%0& () -
&#10% 0& () - ad#10%0& ()-mv <! 11z[ <AP1f, 10%& ()- S 10%&' () -

Corresponding connecting passages 26 with retaining elements 40 arranged and

provided in accordance with the invention, as described with reference to Fig. 3, are

15 also arranged in the connecting passages 26 which connect the other gas pockets 18,
20, 22, 24 (Fig. 1).



11, " 109%& () - SLO%& ()-!*1y' 10%& ()- !ly' 109% ()- ) |
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10% | & ()-gY10%& ()-##$°/8/8/8/&"' rS1!3fs' 109%& ()- @z 109%& ()- .
10! Dl 1#109&' ()-:! Nl 1#109%&' ()-:,3. 109& ()-~")).*****wi [ ML! 3f s’ 109%& 10 10
10! D' 10%&' () pht@hd@Yainek () -! 3fs' 109%& ()-@)3fs' 109 () - @**+w+++aBML! 3f s’ 10
10% & ()- &IUWXE ()- '9Y m'10% & ()-g, 10% & ()-yl0% & ()-S .
10% & ()-+N,r, -W--dEML! 3fs' 10 & 10% & ()- 10% & () 3#%00/(’/&&'(§) 10‘V& 0 -
"()-"109 & (K- - Y. .. I 3fs'. 10, 10% & * 1 '
10% & () 101@ & (A.n electrochemlcgﬁmwﬂl -cell, in particular fo(r)the electrochemical productlon
of chlorine from aqueous solutions of an alkaline metal chloride, comprising

5 at least

an electrode space (10) for holding electrolyte, the electrode space having an
electrolyte feed (12) and an electrolyte discharge (1 1),

10 a plurality of gas pockets (18, 20, 22, 24) for holding gas, the bottom gas
pocket (18) having a gas feed (34),

a connecting passage (26) which connects two gas pockets (20, 22) to one
another, the gas flowing through an outlet opening (28) of a first gas pocket

15 (20) into the connecting passage (26) and from the latter through an inlet.
opening (30) into a second gas pocket (22),

a gas diffusion electrode (36) which separates the electrode space (10) from
the gas pockets (18, 20, 22, 24), and
20

characterized by

a retaining element (40) arranged in the connecting passage (26) for retaining
electrolyte located in the connecting passage (26).
25
2. The electrochemical half-cell as claimed in claim 1, characterized in that the
retaining element (40) is based on a mesh, cloth, braided fabric, nonwoven or

foam made from plastic, metal or ceramic.

30 3. The electrochemical half-cell as claimed in either of claims 1 and 2,
characterized in that the retaining element (40) is arranged in the region of the

inlet opening (30).
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RomanAri al Couri er pel.\lr? V\{ly ﬁlﬁog 151 gas, and the retaining element (40) is arranged closer to

the inlet opening (30) than to the electrolyte surface (44).

5
5. The electrochemical half-cell as claimed in claim 4, characterized in that the
retaining element is arranged in that half of the gas-filled part (48) of the
connecting passage (26) which is connected to the inlet opening (30).
10 6. The electrochemical half-cell as claimed in one of claims 1 to 5, characterized

in that the outlet opening (28) is arranged in the lower region of a gas pocket

(20), and the inlet opening (30) is arranged in the upper region of a gas
pocket (22).



