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WO 2004/ 085711 1 PCT/ NL2003/ 000234 Apparatus for

carrying out an electrolytic process on a hal ogenide
w@oorpossTdi The present invention relates to anPCT/NL2003/000234

apparatus for carrying 5 out an electrolytic process

on a hal ogeni de conpound, in _which apparatus severa

el ectrolytic cells are electﬂically connected in

series, which electrolytic cells each conpﬁiae a cel
el enent, pRRAATEEES wiam @RALMGyioHG 2BUBPESLTRIPES fRgPCcess on a
uppl yin trolyte and with collecting discharge

h‘%wgﬁgﬁhfgﬂgﬁﬁg'near t he upper side thereof for

di scharging electrolyte 10 and the gases fornmed during

the electrolytic process, a cathode conpartnent ‘

i ncl udi ng Bhegrasent dnverdnoanedateorigarh nPara s dar iggrrying

an anode, .and a_di aphragm or seni,- per e. ran
ouf Bl G ToREE o PetoeSs) B 1 reLe RS THa DB RN o Il Sparatus

t 81 Veen deps ed Rhat®s cM hh coAnbefddaiii Bedfas, which

Se‘éégg?hgfécetgcw\gno eq\gson'partrrent and }gach cat hode 15 _
el @cumpay tineot liss eecmsonudiseda ae 1 bred enent, pogetdedr widiht hnderlying

the supply pipes and the col]ecting di.scharge Qiﬁes.. '
sugplympigepai 8ht SKeP 110G 4 BLAre eai”g KA &mcg ecting ~discharge

puﬁ{;;@ggsgsfegh gegermgﬁpﬂd@t R GBF 081 Lendfd thel e trolyte

acCl arrangenent conpri se

an@N&hEONG1 e8!l | Fo@aRat rdigt h@n.theheelact aslgerentprabeddat ai scathode
known from sai d docunent does not conprise a bipolar

compaetinerddeined udingt ér madhedee aoidane, anede efogpartmpAé including an
cooling, systemuysed with sai.d arr enent _consists

anedfo cit i g P HEIDr Phngdd” a%ﬁrgggﬁfqumgﬂbqaﬁg, al odg}%fCh the

e1§ﬁﬁ}o§?ﬁ#@og§1*€3ﬁ5§%2ﬁ%§§uﬁﬁﬁﬁké37tﬁbéﬂh%$ KEHW@e@_%%?'éﬁdMé¢ates with

grooved area which is open on the si
a acHragemt bties} heoaniddé avatht henodat hodpartment 2% ndhiesichi scathode

closed and solid at the surface of the copljng plate . .
compRNtRentsigeconsdy ueient a &nﬁh@iﬁa&%&ﬂtb%ém%gh%@ aﬁ%@\yew pes and
B B o ohr o e efoet oot ot

process. Agpgn Ngsphte Nbhe,mansis ugkeireni us@dwh har airnangement

the coolant is in direct electrical contact with the )
foel eter qoheparation of chloric acid from hypochlorous acid, which
arrangement comprises only one mono-cell construction. The arrangement
that is known from said document does not comprise a bipolar electrode or
intermediate plate, therefore. The cooling system used with said
arrangement consists of two cooling plates arranged adjacently to the
anode and cathode backplates, which plates have a hollowed out or grooved
area which is open on the side adjacent to the anode and the cathode, but
which is closed and solid at the surface of the cooling plate on the side
adjacent to the backplates. This grooved area will permit the circulation
of a coolant to control the heat generated during the electrolytic
process. As a result of the construction used therein, the coolant is in
direct electrical contact with the electrodes

From US patent No 5,082,543 there is known an electrolytic
cell of the filter press type for the production of peroxy and
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30 From US patent No 5,082,543 there is known an

electrolytic cell of the filter press type for the
w@e@dogtzion of peroxy and WO 2004/ 085711 2 PCT/NL2003/000234
- PCT/ NL2003/ 000234 per hal ogenat e conpounds. The cel

that is known. from said doc nt is of the

sem -filter press type, because each cell is

bR L sobs ko ceFomeE By GRS e 15 of

he. gl des. 1 i .
o P BE v S ot P BerhlR oy Gy ectricanly
cordcleliel Conabliseral gpal anpolias @lerpeatie bn inteacddiate flattk is not

subnersion in coolant of this cell is not possible
useil ¢ Hiha elesisedesodbaiugse ofsefnahjeBArencomdetety made of a metal,

el ect i C nn i . I .
arg oGt Se 95 Bor TSt el T B aplft ddBeransds pumed. In
pre@glcant fihakubmersPas Sied cbeTanet &if QUgH ded 1ungafotapossible within
el ectrode voltage. 10 From German O f enl egungsschrift

redborl 98cdie689 theegeeatsnumkbeswi§ £1eeical dodnegdnesathsng result
ozone; said docunent dpes. not.provide a i,.nfornmation ,
0Ta GG LR dlodts dioyh] & ea ¢ e aFt R8s s dihe"Eob ane "that s
r f ' e i ntroduction
eSS KL ret RGP RE, iR (PR e DAt o e Ol ot me

gas i nt endgdof oGecinorOfiatieagngskshwafterjo sl@gh Bes 639 there is
sw mm ng pool water, drinking water or waste water, is.
kneveparedctyr feangenerakimdepzaies obdjitd dopimepbsdoessapy provide any

. .| ai d- d .Ql yii |
GHITAL 0 oF TEU0 St LOTiaal Chiente MY 1 fo e nfflever-
conpar t mentrpeagfAREeE irdfédre8r fAtinnghd 8ndkdQRINOP-is known per

Di sposed between a first anode conpartnent and a first _
secatrbmddéL 2@36320dar timenhicls ehloeihe agas nidenfiebnfar chlorinating

material which is suitable for this. purpose, which .
WakBhhraied AS PEITREAB @dlo \eheTortr e H‘BE?‘ﬁe%rbl"\‘é“sg‘é water, 1s

' . L u UNi Lk Sef or €144
or BB o i, S, R B P K Aol ek -
doconamar sheid andleberddati®reeper beidktl ep ofntwoars@ode compartments
di sposed t herebetween. The nodular cell_units are . .
andr riavgecatt®dadjcopparingnts axeangetheim af taynghing relationship.
ion of a ui

DR B R by s o SRR B S h s, cathoce
compdMekHE €is a membrane made from a material which is suitable for this
purpose, which membrane is permeable to cations and impermeable to
anions. A similar modular cell unit 1is formed by the second anode
compartment, the second cathode compartment and the cation-permeable
membrane disposed therebetween. The modular cell units are arranged
adjacently to each other, with the interposition of a Tiquid-impermeable
gasket or insulator. End plates are arranged at the ends of the structure
of cell units, through which plates tie rods or other suitable fixing
means are' passed, which tie rods also extend through the cell units so as
to keep the entire structure together in this way. Each cell element fis
provided with a collecting pipe, also called degasser, in which the gas

formed during the electrolytic process separates from the electrolyte.
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of cell units, through which plates tie rods or other

suitable fixing neans are' passed, which tie rods al so
we@zaiognss7thr ough the cell units so as to keep PEIENL2003/000234

entire structure together in this way. Each cel

el enment is 30 provided with aycollecting pipe, also

cal |l ed degasser, in which the gas forned during the

lectrol yti tes f he el, i .
V0 2004) D85TET B RRFKNEB06ET GOBSE oy bSO, 15 the
fa2RPRE AL Yhe a@en@bfﬁt&ﬁeﬁ aneVeerigstdinet Bt e Biroli iic cells can

tenperature o series-connected electrolytic cells
ricantor irstest vahirddsielabl €of estEmcalFondc meafiardcabhnepasons, it is

nmechani cal, reasons, it i,s . thus desirahle in Praqgice‘
i of Tnfluéncing the

. HETEAR1Bog8 BTRF Eifeoftl ARNHoACPRS L
te@ﬁgpae{u"f‘gyr?n %ﬁc&ﬁ@éﬂt'§oe—ca?1‘?e'dc%|eh€dem%¥19%h@r‘%9%§d for this

€ used for purpose, which heat exchangers are

purpss@l | cauthehtleetdrangetd dreodkstatiedevetsidshithe cell block,
means that the tenperature is influenced externally.
hepever, ekt el iegank nthade s fgmpennigre pisevBhtuenped externally. Such

exteest ot s S Fnesnft DEGVATL e, oTdeREbBERE R A% fiparticutar
Fref G8hibiRRSKAGE imPOMBYETb1 e TRHSrral HSyvid@son aifdl @hkOcentre of the

provide an apparatus by means of which thernal
caliif baekegenghoevebe Bfusedteds ndasirgblat tohprpggdet fbrapparatus by

w5 ot Ve 51 e BB e o B bt 1
Qr r an. t | ‘
e oG S B A e D Dot us orovi des a

possi bi l'i t yTif obpéer Bél thdgrasént nhvereionngs athushto provide an
position at which the thernmal deviation originates, .
appanstemston ngatnyiag naut t Ber @ARCE0AKBEIG t procARSt RBr @ halogenide

obj ect of the present invention is ArQVi
cSBiG derich: BarTyong POl e dh aep Sy iR B odligmg) thermat
1r?f1*a@h&91§n'a96the’-0pcfs9w% whiEIE e HRPRAEAa]S de®l dtaeh Soriginates,
the corrosive fluids and gases that may have forned
titlse ehsurieakiagernadic ¢bemiadgs tadii hiey.pr esent i nventi on,

the invention as referred to in the intr cti [
characteri zwtihﬁ”twctth%gag?er%?%ﬁ ivERIeR" 19" brovide an

apparatus for carrying out an electrolytic process on a halogenide
compound, which apparatus collects the corrosive fluids and gases that
may have formed due to leakage.

According to the present invention, the invention as
referred to in the introduction is characterized in that the assembly of
end plates and electrolytic cells is present in a container which
contains a liquid, heat-transferring medium, with an electrically non--
conducting cell partition being present between the cathode and the
anode, which cell partition, in addition to supply pipes and collecting
discharge pipes corresponding to the cell element, comprises one or more
through channels for the passage therethrough of the heat-transferring
medium that is present in the container, which channels have been formed

in the cell partition in such a manner that the heat-transferring medium
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end plates and electrolytic cells is present in a
contai ner which 25 contains a |iquid,
whemboszansf erring nedium w th an el ectri cal | PCTINDR2003/000234
conducting cell partition being ,present between the
cat hode and the anode, whichgcell partition, in
addition to supply pipes and collecting discharge
(o] resp ing I I t j
RS B e e 0% &7 I e e e e poe, an

that tlae THeatd t cemaker rtakgs 3P1 avedihetwedmat thies gleesesityten that is
the container, which channels have been formed in tge
present par the | electrolsiidn eeimanARd tGafedirdransferring medium that

. heat - f ' ' .
1B s00% DB0SI Rt Pucepresdih SR iR celdee | ¢

not under aRcBFOGYN i % VEHd ageasedndd int@etionp lth@uicdmplete cell
contact takes place between the electrolyte that is

pavkesent nai udheg etket twd yend odates,aris tHws placed in a heat-

heat-transferring_nediumthat . is present Ln the .
CrEBRTRITIED Mty dEOR HRraBpLE (Wadel e 1 fith b Adbr Erang ferring
t h ent. .} nt.j,on ket erpeel kage Ti
ndelubufy B ey KRB BL e peomrkanea cooting
ndiBah; Hotansfernanly redihem thiroughexchamied swahaer arenpedsech in the
t he heqtitransferring mediumin fact performs %mo )
celinpartindon vand, exberiadhet irorther cantadnen Myts idithe, electrolytic

th in nally.in t thr h t
C%Sése‘mdt &hetﬁg%ﬂ)orbeqfapg?ﬁﬁ&i S}Eﬁg%g?ée@tse?ﬁ%l%??%e 1 fpgcause a
L her Si &ath 0 vhbggy Cefdts, i@andufgided for the
Sﬁﬁﬁi?#@ﬁ J?Hg ﬁgﬁiﬂﬁftﬁgt catchesﬁghy Ieakg e.uggcguse
ebectsoriiti peotespais ofl lehtedeliactthe cheatet pgnsiBArings medium as a

rTBEh e i e Ery SR Ho Aot e SR ERS ot | FREREIGHY eneroy
cool i n i on ) ed.in.t y . | .
G0 H)ATPEEN(E BT Dl BERTCRSM i O eaf | begy saving s

atileGBdan energy saving is achieved. In principle, the
through channels that are used in the ?resent .
i nvention nBy Mriveipley d6AcENREh e CREWE] HnEatsfggeused in the

oL RS bRl AHGCHAEY e, SEEHERS) Apppndror examre
c*\/@cﬁxﬁgi&,’r‘ REVATRMERN L $a ¥R Ba DAREOHR NAlcQITRd dess&ite invention is
in particular used in environments where gaseous halogenides are wanted,
for example for use as a disinfectant for swimming pools or drinking
water.

In one preferred embodiment, each combination of cathode
and anode is separated by the present cell partition, so that a cooling
function will at all times be performed at the position where heat is
being generated. Preferably, a bipolar electrode is used.

In a special embodiment it is desirable for the heat-
transferring medium that is present in the container to be passed through
a through channels in a forced manner, which can be effected, for
example, by placing one or more pumps.

The heat-transferring medium that is present in the
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for exanple for use as a disinfectant for sw nm ng

pools or drinking water. In one preferred enbodi nent,
we@2wh/0gombi nati on of cathode and anode is sepBCENEZDORY00234

the present cell partition, so that a cooling 25

function wll at all times begperforned at the

position where heat is being generated. Preferably, a

[ r e de. 1 Sy Is ogi [ ;

cof PR cBhrafErSe B IS (P RepERRAY EAEPERRAL e in the

elptBEARtLi ¢ ncdihe peokdgai nad tiusbehpasemdratureugl the electrolytic
t hrough channels in a forced manner, which can be
prefesot dar PGMP] SdYexanding, thy teMpaiatureonE she msdéum and/or the

u . he-heat -transferr] ' .Sy Pr: N .
ol oBlis T08T 6287 1 EODCRER LG BORES 7o TapkL R AT bR, using
ondl 6O ndee Wik SeBéchose rA8W DI Ai BhectireMpeisatiny € fisnsdbiersed in
el ectrolytic cell package and thus the tenperature of
thehbeat-gcansieyring medowes $hef biskerdnpis@sbyrvataatnglxtes leaking
tquerature of the medium and/or the rate of
Outi te @' 8P i RNEYER G - exanpl e by means of forced

circul ation, #@%FQ&@ oo P melr €oPUMR ﬁﬁﬁﬁHﬂg tfiRention s

conpl ete el ec ysis unit 1s submersed t
chlaead tetrh 2aeb fier thag aredverginghelanesk tf djapesedomdjacently to the
el ectrolytes | eaking out is also prevented, A specia .
elgfbesdivithit cotl t pecksfesenhishyvesversig selepRBF adsemrowtfled with

Bt ST PR ki PR Aol O e

e1RCEFENLiE S cPTOVp&a@gM t anmﬁ@rrﬂh)éirmesmrthy deil pest ihgr discharge
supplying electrolyte to the adjacent electrolytic
pipes | dispokedjeneaandhe uupieer sode therrotofdredi selprging electrolyte
di scharge pipes, di sposed near the per side thereof .
anldort%i Qgﬁeasr giaged| deting| e e%”?ﬂ&qﬁa%gc%&r néld the adjacent
j e.gke ti r [y j
LS Eor e SBlE, Fo APE TSS B AT e e

thel ewtinetding fdieoharighe pdpkd ecd i tige diuwpphar pépes ,peshitch reversing
the supply pipes, which reversin el ement i s provided
elginemt oirfe m‘ﬂvré)ﬁde vl lih oRitfh QhARRR| Emoggh tHenpaksalr the passage

thtgggﬂﬁt@péﬁggg 3 etW\%ap—e’c"’}‘tahgwgea}"?%gerHcﬂ%m?e%%ﬂ WA ER1s are so
configured that no liquid contact takes place between the electrolyte
that is present in the electrolytic cells and the heat transferring
medium that is present in the container, outside the electrolytic cells.

In a special embodiment, the electrically non-conducting
cell partition is provided with means for electrically interconnecting
the various adjacent electrodes without any exchange of electrolyte
between the two electrolytic cells via said connection or electrolytic
corrosion between the various electrode metals taking place.

In addition to that it is possible to Tead the depleted
electrolytes to be discharged after the electrolytic process through the
heat transferring medium present in the container via a pipe, so that the

thermal energy contained in the electrolytes is transferred to the heat-

transferring medium.
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configured that no liquid contact takes place between
the electrolyte 20 that is present in the electrolytic
weedohmssand t he heat transferring nmedi umthat PGI/NL2003/000234
present in the container, outside the electrolytic
cells. In a special enbodinegt, the electrically
non- conducting cel | partition is provided with neans
for elect!ifial el dHeericoBach! AoIT e YpTa(ia Adkarfitter with
el ectrodes w t hout any exc ange of electrolyte 5
redferevesen tbhe tumbeel et tdralynigsc wieldns dvawi ngai gustomoeche aonstrued
or electrolytic corrosion betmeen t he vari ous
aselceRigHE! Wgeﬁa] nitakiangopl de€eTNVERt EYWi boWRYere that it

G?Sgngbggng ereltaﬁeq;ﬁ)eg?ﬂjéc%ﬁ edvu?w i El’?é ﬁr'é‘?er{th P{Earatus

|c process thro

heat transfEguirag2medi umn Rekertci Rrode @@@ti&inaw wem of the
a pipe, so that the 30 thernal energy contained in the

NEMééhﬁopﬁﬂﬁgur% hransferred to the heat- transferring
medi um WO 2004/ Q085711 P 2003/0002%4 .6 5 gq%W t cell
present in ditor WP f @Q 1 ai” AR'E SHB %ﬁ1ﬁgf? i PEfsent ce

pdy%ﬁggﬁnce to a nunmber of draw ngs, which draw ngs nust
not be construed as constituting a limtation of the
i nventi on, Fguewerd. Fsgur esdhamtac peeppesentaisoni ewf ofthe  cell
t he present apparatus. Figure 2 is a schematic cross
paydttidnal ROEGE o the apparatus of Fi gure 1 Figure 3

is a sche c8r(§1‘3n%r ?&quga{“é anrg{ E'i‘?ct%‘? §ﬁ|§ of the filter

partition. 'Figure’4 schémat| C feprese nta

prieRe @ﬁie' whi@hpard idleetriehl fy @dngected ADE et g, ta@e present in a
Figure 1, two electrolytic cells of the filter press

cangpenernhli cthighe ceneinsi @alheytcfdmnéﬁqrémng nmedunes, doe examrﬂe

5 mlag Nefe L AET UL CONRl B o suneTying
e1§pgg§1§%§yt ors;eggm@)%;w tagglﬁétgggsmt1ng§g§nuﬁ@uyéngxtléhoum be
urfdegstoad thatshhmﬂpiebent invention is by no means restricted to such a
number. The anode 14 is separated from the cathode 15 by a semi-permeable
membrane 6. Cathode 15 is separated from anode 16 by means of a cell
partition 9, and anode 16 is in turn separated from cathode 17 by the
semi-permeable membrane 6. The electrolyte that passes through the
electrolytic cells via collecting discharge pipes 13, 19 and supply pipes
7 and 22 for supplying electrolyte is subjected to an electrolytic
process at the anode, during which process chlorine gas is formed, for
example, which chlorine gas ends up in collecting discharge pipes 19 via
the anode compartment and subsequently exits the apparatus via gas
discharge pipe 12. Hydrogen gas is formed at the cathode 15, 17 as a
result of the electrolytic process, which hydrogen gas rises from the
cathode compartment and collects in the collecting discharge pipe 13, in
which collecting discharge pipes 13 a separation between electrolyte and
hydrogen gas takes place. From the collecting discharge pipes 13, the

electrolyte, which is still hot, can subsequently be discharged from the
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understood that the present invention is by no neans
restricted to such a nunber. The anode 14 is
waepansized from the cathode 15 by a sem - per meRdii/NL2003/000234
menbrane 6. Cathode 15 is separated from anode 16 by
means of a cell partition 9,7and anode 16 is in turn
separated from cat hode 17 by the 20 sem - perneabl e
apFRrREANG: £.thEhgi Rl eat riieheptpeats Passes dhbeahnkhedium to so
electrolytic cells via collecting discharge pipes 13,
asl@oaerdfaatppl yrpnpies o7 emerg®2 Foralduppthei mydrogen gas that has

I ATEREE o e T

o[BS 118 p SRR AN G0 EBEREHR s, 1

icoppEferneht tandssulasetpvensing exdiemsnt hé ahpel atiss proaided with

gas. discharge pipe 12. Hydrogen gas is forned at the
urkist hode 1%1,pp%7 4bes r2f€§ul%“PB Yige ®lesitelottprito the adjacent

r - lhgh rage . I ses t . .
R R AR e N N OB e R € S SineREh (v fe REE conecting
diRicRergk3,pibds WhippRegohtect g peeheldre hepest 18o@ discharging

separation between el ectrolyte and 30 hydrogen gas _
elegkes vt avul the ol 3e3e TepnadediT iy dhe ctigegeolpitpespragess in the

Ll A Ol 8 AP
ﬂ%ﬁT’fN—?&ﬁ)%&ng?’&"is%ha?d@%ﬁﬁé#étowtﬁe thQpPy RApEd: MhickBer to be

pipe 24 is led through the mediumto so as to effect
abd et tmamshirolothertempgratiraalfl yhe tehectnpdyondhayais phatent in the
has . forned in tEe el ectrolysis agparatus [

reYEEEHMT GAETNta EhE BRYESIAG §1MeRy dir ArQViiatkatith one or more
: |
HORF] cah B0 (8L ShORDL 1 Sr | Bt 1acREGE PHerBORFAGR LT the heat

triads Perevhglemediuin h2, unden! yhargedsippley spi pesfifgared that no Tiquid
supplying electrolyte to the adjacent electrolytic )
candpet phaneagenlaghd bakwesn itdef @lepbolptovikpdd 14 t Aresent in the

e GRLAATHAT ST NG B, BRSSPI MR Er4RR present tn
ti@as@ftali pEEYutildenthd Reeir@ti£iel Y6116, process in the 10

adj acent el ectrol ysis package, for effecting the
return of dliguta @ ysea §ahematiltestdd ledevdtrign dodhargkectrolysis

i pes to_the supply pipes. | rder.to he ahle.to . .
odBaR i1 Of HEl 4Bhnbr ot L & 1844 1 WP oELoI0): €1 SHEE & within the
e]@%@ﬁﬁﬁ&i&'Eeﬁweegdkﬁggrfg qﬁdfﬂd%@@ﬁh%néiﬁ% LEVEFWSY from which it

el ement 1s provided wth one or re
is apparent that the reversing element 4 arranges for the Tiquid from the
collecting discharge pipes 13, 19 to be returned to the supply pipes 7
and 22 for supplying electrolyte to the electrolytic cells in question.
Figure 3 is a cut-away view of an embodiment of the present
cell partition 9, in which the through channels 20 are schematically
indicated. The through channels 20 arrange for a temperature regulation
to be carried out at the position at which the development of heat mainly
takes place, viz. on the surface of the electrodes, in particular by
passing heat-transferring medium through the channels 20. The cell

partition 9 that is shown in Figure 3 may be formed of two symmetrical
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15

t hrough channel s (not shown) for the passage
t heret hrough of the heat 15 transferring nedi um 2,

wokioghshannel s are so configured that no | i quPCI/NL2003/000234

contact takes place between the electrolyte that is

present in the electrolytic gells and the

heat-transferring nediumthat is present in the .

h&R/Risal 1RroneOl Siiieht T8y el e GakR! ¥t iwhi 68 lthrofh 9 WHanAelsS 20 have
a schematic side elevation of the electrolysis 20

begipani dtads oot , Fiftherewhich hh&i tyor baveshbavd deeofassembled to form
el ectrolyte within the electrolytic Il _package,is .

Of i TRy Tibnat st L PHdls, B unden BY TS disposing the
eI end1ighety theaheyrnsl neaidl BRBMe14 ANNaRASS 1h0% {16
C??@uid fggn19%§ gol?{@gting1 I schar ge pipegg%gjylg1iﬂgﬂth the
héeet -1t et nsrfaedi rigo metheurs wpph ysybmpesi ol ofinthe2®hdte of end plates and

supplying electrolyte to the electrolytic cells in
t%@@@%ﬁ?yw ﬁﬁglﬁ dnathes haafcﬁra%wv?@em%wman

enbodi nent ef e 4pr, t e pak i id; , Leh

t he throughp%wggnél§m§§EaFg§s%]é P?%ﬁ#?@ %rn&ﬁgg?gg_anoma 15
didp@sttropughe Ghaaneids a2ehthbd@rngedfsposed oanpes atthée side thereof.

regulation to be carried out at the position at which _
Theheanpdgeloprisft the Gabhodenilhl pret gkeatnprally, vitercamected via

h f he .el d i i | by .30 .
cqEePH Ria: 2, SO SRl T FRRGl AR LS oAl comnection
2?9-23T2§f§§|Hesi@%@HiEEéHWﬁ% %Qéﬁanp§ SNOMRck Ao THitdUbBtwken the two

may b ormed of two symmetrical WD 2004/085711
e RCTrOVA003¢EI0028aNn akhap\aes, vian seitk cofinedtiioh Zlor 2Bn It will be

each of _which) through channels, 20 have been mlled .
BN ErTON GAIEIR thd et ha GO0 HavBab i deolibl b 1611 take

[ S t h el s: 20.

PR P h e gl oo T oR Py O R ey ey, tekes place,
viai dlcdemnoehsodsi b argiadathodbi 14, whtparttheular by passing the heat

heat -transferri ng medi um upon submersi on of the whole
tensdperipoaimediwhd? theoushedbe okgtli cPavdiifon o t wka one or more

t rohng medium Figure 4 shows the cel

t@?@?@fﬁgﬁagg &Pth an anode 15 disposed on one side

and a cathode 16 di sposed on the other side thereof.

The anode 15 and the cathode 16 are electrically

i nterconnected via 10 connection 21, 23 consisting of

two different netals, which connection 21, 23 is so

desi gned that no exchange of electrol yte between the

two
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el ectrolytic cells can take place via said connection
21, 23. It will be apparent fromFigure 4 that any

w@owkiosygit hat may be desired will take place BCT/Nh2003/000234

position where the devel opnment of heat mainly takes

pl ace, 15 viz. close to anode915 and cat hode 16, in
particul ar by passing the heat transferring nedium 2
CtAomsugh the cell partition 9 via one or nore through
channel s 20. WO 2004/ 085711 PCT/ NL2003/ 000234 9 CLAI M5
1 . An apparatus for carrying out an electrolytic

process on [ d ratus

1sever al el e@? r%)l%)‘}?%tur% gﬁ. gP}QH@ eLf'ﬂegtn\rA?l%ﬁrﬁ e process on a

h@m@@ﬁcdeeobdmao@ml a9, w“hé?@f‘ap@hﬁétﬁiﬁowﬁér%lc%hEétr%@%ﬁc cells are
onprise a cell elenment, provided with_ under

eb@qdpsnyalﬂWpé@nwﬂe@upplsyrr@, wh bt ebegire | vsic \me%/hs each comprise

| h d h
asRabl s hidRof: £ BPOVB AP ARER  h P IRTT 5 kGRS B cxumpTying
eféHf?EF&ﬂéU%hﬂgwiﬂﬁeco?1éﬁ%ﬁﬁ@'@ﬂStﬁaﬂyéoﬁﬁﬁéé d@sﬁé@éﬂoﬂﬁar the upper

conpartnent including a cathode and an 10 anod
stdenpaetavgnior rtblsatxlarrggngnehmbdd,ytandndatdeagﬂﬂeagﬁmmed during the
menbrane,, in which the e|lectro

erneable
ei@r{]rg Hd\?epﬁ%‘@rf‘spr és% Oldégé?wpéftm%t\i\éé CP\WB énHathOde and an
aﬁﬂd%tﬁﬁ Feﬁ% G ﬁsa e, LI 4 e%??pﬁ?&@ﬂeor semi-permeable

conpar and eac e cdnpart
m@ﬂhﬂheuctredwrmhortaeureﬂ Ectﬁod)gel‘tchefew\dst ha\td‘lebéelmpmrﬁssed together
pi pes and the coIIectln di schar ge pi pes,

betngeacttaoi zaW i platest vw%@ a@séﬁbwnofm@rsd psOat éb.afan@ach anode

cERFSIR S8 Gien bl PR uBR TR el Fepore unit

tedeRGbF i Gath YtRONsGaNguctipRg @bl thar tcol 1&tih '@9 h ’
%%esent betmeenstﬂgqég?ﬁode and the anode1 G m:arPe pipes

cpemactertiaad im tddi tllle)naStsemb]s/upplg/nqoup@e’seam@dcelecécoiyigc cells

.di schar pes corresponding to the ce enent , ,

1§ oMieabe 1Bn o oG BET hFBh KHEAHE o { b1au e pESEaGRSferring
et u if t '

e hd, BleckPeed It gl ”f” TEEL d;%ﬁifdﬁaﬁ’“v LI pfng present

bétwenﬁdthGWchhﬁbdeehhdp@Hdlahodnl wh1chJ¢h11apanimnEdnt|1atadd1t1on to

t he heat - transferrlng mediumthat is present int
SEPdNn8I ReS SMfotcoliRfdr nandB1cBatys P ivest a@@esamﬂmﬂatwn@he cell

eldfiftd GRAbA%es on or more through channels for the passage
therethrough of the heat-transferring medium that 1is present in the
container, which channels have been formed in the cell partition in such
a manner that the heat-transferring medium that is present in the
channels is not under an electric voltage, and that no liquid contact
takes place between the electrolyte that is present in the electrolytic
cells and the heat-transferring medium that is present in the container,
outside the electrolytic cells.
2. An apparatus according to claim 1, characterized in that a
reversing element is disposed adjacently to the electrolytic cell
package, which reversing element is provided with underlying supply pipes

for supplying electrolyte to the adjacent electrolytic cell package, and
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25 takes place between the electrolyte that is present
in the electrolytic cells and the heat-transferring

wore@iss7that is present in the container, outBCTINL2008000234

el ectrolytic cells. 2. An apparatus according to claim
1, characterized in that a rkversing elenment is
di sposed adjacently to the electrolytic cell 30
firabkagee whircitol Bacasi 6§ ngi sehergenbipes @ Oydsé@dnddrt Rhe upper side
under | yi ng supply pipes for supplying electrolyte to
themeohdj it efits GREG NG| SlECEr Tt e pa%ka , 9ases WiDrmed during the

> /1 NL2003/ 00 i,t h
R e .
effied®ind haeepdturar ofli shArGIyRE SFARChe! Y41 e@Bfhd Mescharge pipes

gases forned during the electrolytic process in the
tadhacenplelgoes olwit cle reebrsipackkegent fisr pravifdedtwirtty oree or more

return of electrolyte fromthe collectin | schar ge ]
B, e e |l By PR e, CRHIECRT 00021 ABS chatappansTerring
meldS uR] OWH1&Rd WakiE18N& RN dBRTFedt RhOWEM ChapRfles ftﬂétt RE 1iquid

passage therethrough of the heat-transferring medium
coniacth thid@sngllsicar detlesingnidd el estict] yae mitharer i$ haresedt in the

liquid,  cont 3ct t akes pl ace between the el ectrolyte ]
elephfoliydipredldst and thife Neat ebtansfoniiag cedismaibat He present in

e . f ' [ is sent in 10 the
et BhE RS R BT SePLRE 6. s T
3.apparatus aecapsirgut RBYdMBetOTanJOble A Wbfe of the preceding
preceding clalinms, characterized in that the

clafiees r icbardoentredcohtiudhang thel leleplaricailonnbs-conducting cell
Pt o LA aHER eMERTr dake BHFSHOGE Liny! e Coptgeting  the
vadhio® %Qig dntt @1betrvRes vlfchbﬁ‘@ a{n‘&o_e%k?a%‘géowtéﬁcggéf g between

via said connection or electrolytic corrosion
thehéwy alieotio lgttéctcedde wiet abhsd tcakiney iph ame.eldctmdiytic corrosion

araf\us according to any one or nore of the

a .
DeFHERTEA RGa TP (7T IRAP JUteT Ak I P PR - ¢ e
el ectrol yt ' r r e a us Vi .
4'pi pe arrang&%‘ﬁ“ﬁ??%&?ﬁﬁr‘éns ea}rnpi %rbea%gd%%trﬁ |%|f1 tfﬂee%recedmg
c139me,ondha-aetieri 2&d aHh tt@atrﬂ@feeéctml);téﬂsﬁra{'@ d¢Befyed from the
contained in the electrolytes to the
appegatusr Ahaf ar PipRy danged in the heat transferring medium in the

container, so as to transfer the thermal energy contained in the

electrolytes to the heat-transferring medium.



