1 DESCRIPTION Title of Invention Bl POLAR- ELECTRODE ELECTROLYTI C CELL
5 Technical Field [0001] The present invention relates to a

bi pol ar-el ectrode el ectrolytic cell incJuded in an el ectrolysis

wat er - maki ng apparatus whi ch generates electrolysis sterilized water.
10Priority is clainmed on Japanese ﬁﬁﬁyication No. 2011-072048,
filed March 29, 2011, the contentlgﬁgﬁﬁpz I's incorporated herein by
reference. Background Art [0002] 15In the related art, in order to
generate electrolysis sterilized water which sterilizes and cl eans
food or an apparatus for manufacturing food in a food manufacturing
field or the Iike, an el ectrolyti ditig@fdpvendiens act uri ng appar at us

I ncl udi ng a bipolar-electrode electrolytic cell is used (for exanple,
Pat ent Docurent 1). | nBIAGLARAIIECTROBEFIIIETROEYTIGICGRLLC cel |, a

| arge number of electrode plates formed from 20titani um oxi de or the
| i ke age arranged, insulation spacers are respectively disposed

Technical Field
[0001]
The present invention relates to a bipolar-electrode electrolytic cell included in
an electrolysis water-making apparatus which generates electrolysis sterilized water.
10 Priority is claimed on Japanese Patent Application No. 2011-072048, filed March 29,

2011, the content of which is incorporated herein by reference.

Background Art
[0>002]

15 In the related art, in order to gencrate electrolysis sterilized water which
sterilizes and cleans food or an apparatus for manufacturing food in a food manufacturing
field or the like, an electrolytic water manufacturing apparatus including a
bipolar-electrode electrolytic cell is used {for example, Patent Document 1). In the
bipolar-electrode electrolytic cell, a large number of electrode plates formed from

20  titanium oxide or the like are arranged, insulation spacers are respectively disposed
between the electrode plates so as not to short-circuit the adjacent electrode plates, and
unit cells are independently formed and respectively between the electrode plates. A
catalyst coated on a base material of the electrode plate of the electrolytic cell is formed
from noble metals such as platinum (Pt) or iridium (Ir), which are expensive. Thus, the

25  cost can be reduced by coating the catalyst thin on a surface of titanium metal which is



bet ween the el ectrode plates so as not to short-circuit the adjacent
el ectrode plates, and unit cells are independently fornmed and
respectively between the el ectrode plates. A catalyst coated on a
base material of the electrode plate of*the electrolytic cell is
formed fr j ( s A oladl . - Lch
ar e oxpensun o8 ReBFREE g8 B SRR S hiCrkatRlit Aot oty obitaoh
catal yst thin.on a.surface of .titani.um I ich is .2 relativel
hexpansi Vedifoh, S isdRedledihn St e Rttt ot ot Bl e
resistance. In addition, since the generated materials are different
f r om eachabfprée, ditegent satalysis maydeatican dd@iallyi the lcstipdecrlpigiof Sydropbigrie
used. Usually, the electrode plate of hydrochloric acid electrolysis
whi ch i s etitlziastrdlysiy vdueh isrbfaingdedyceating she sardistasctPas Riror Jr oothetbase
base 5material forned of titaniumis used. Specifically, Pt or Jr is
essent$ al magergéfenet of dhintin deusgds SpecHitalyndd@r filis beveatising gédegatki f e
of the electrode is increased in proportion to the coated anount.

Meanwhi | e : i i
vathote o PnOEactn dPaidBl SRS M Ble 12 ORNAHRIPKINARERAIR ProfBicit

be coated, | LEion, S [ h terial . is for

of titani b5 CRBH AR ey TBE R ek BoL e B SR Eb B b Sl
of the catalyst is not present. Thus, _coating only one surface of the
el ectr odecﬂké‘fees“iréc?:ﬁ%ﬁ cefa[}%@g%ge@hfrg@ %a%oqewerfgmﬁf%ﬁ% ALt MBde

in which both cathode and anode surfaces are present on the front and
rear of oAddibpdn psaw whese the baspmeieriabig formadarfditargem, hydiogehegas swwis! v
of the bipolar-electrode electrolytic cell, one plate surface on

whi chlpl agenenated evancthounghotke deatimig dfitiee dakRpst iisnat padsent,  Thuslicoattrdgeshly one
be a 15 plus side, and then the electrode plate and the spacer are

di sposed. sirfacelofeie dMVibBe phid Rich&ked kin BEMRHAb Acht AR dipledNGeddodt & which
surface and hydrogen is generated on the other plate surface.

G 2o iR A SR ROt s AP oL ol

2010- 0580%1'20vi03édTG%%Qér%%{glyl?rii? Blleea?sembly of the bipolar-electrode electrolytic cell, one

plate surface on which platinum, iridium oxide or the like is coated, is directed to be a
15 plus side, and then the electrode plate and the spacer are disposed.  In other words,
chloride is generated on the one plate surface and hydrogen is generated on the other

plate surface.

Citation List
20 Patent Literature
[0003]
[Patent Document 1]  Japanese Unexamined Patent Application, First

Publication No. 2010-058052

25  Summary of Invention



[ 0004] However, according to a bipolar-electrode electrolytic
cell of the related art described above, an el ectrode plate is

di sposed on a spacer by observing the ffont and 5rear of a plate
surface of the electrode plate and by determ ning the direction of
the pl at eTsy4mi@feroblidiys, the electrolytic cell nmay be assenbled in
whi ch normal el ectrolysis cannot be perfornmed by disposing the

el ectrode plate(Rﬁ }he spacer in a wong direction. [0005] In
addition, the w}ong di sposition of the electrode pl at e descri bed
above | eads to 10reduce el ectrol ficjenc f.th

bi pol ar - el ect r oH&WEY Eec 58I 0 & PP]SaF “Rlce %Aeeeg?‘%/ﬂ??)g‘ccafﬁﬁ of thsgglgfed art

In addition, in order to prevent the wong disposition of the

el ect r odedgsicribed ahoyer adlecteadepéate stdisposerberes spacyr bhyoohseepsibe fipst and

el ectrode plate after sufficiently checking the front and rear of the
el ect rHderqat af & plafdsisiact bethelefectrodnplyteaid dysletebhiningthk dictidneof the plate
15bi pol ar-el ectrode el ectrolytic cell is reduced due to the

det er m natipiecOf ThiX tHe Q8trohAft deBFhayobe ésb@fmﬂlemlﬁwﬁféhfn@ﬁﬁal%ﬁec%%s
el ectrode plate. [0007] The invention has been acconp ished in

giogz : g‘ff'e Bpg%@;t}?c}f g%gr‘%ﬁ g@ﬁ@lzcﬁﬁ% (i;lﬂe B fhe ggct%r Th a wrong direction.

20e|ectrode plagﬁ gﬁ a spacer is easily determ ned, wong assenbly of
t he bipolar-ele O3bie electrolytic cell can be prevented easily and
reliably, and reduction of an electrolysis efficiency in the early
stage can be prBadditian, thsovigng disppytipn phihe glectrode plate’described above leads to

10 reduce electrolysis efficiency of the bipolar-electrode electrolytic cell in the early stage.

[0006]

In addition, in order to prevent the wrong disposition of the electrode plate
described above, it is necessary to dispose the electrode plate after sufficiently checking
the front and rear of the electrode plate. Thus, the efficiency of assembly work of the

15  bipolar-electrode electrolytic cell is reduced due to the determination of the front and rear
of the plate surface of the electrode plate.

[0007]

The invention has been accomplished in considering the above described
problems and provides a bipolar-electrode electrolytic cell in which a direction of an

20  electrode plate to a spacer is easily determined, wrong assembly of the bipolar-electrode
electrolytic cell can be prevented easily and reliably, and reduction of an electrolysis

efficiency in the early stage can be prevented.

Solution to Problem

25 [0008]



4 The invention provides follow ng neans to sol ve the above
problens. That is, a bipolar-electrode electrolytic cell according to
a first invention of the present appliqftion i ncl udes a chassis; an
el ectrode plate performng electrolysis’ in electrolyte solution and

generating el ec"rﬁ@hﬁ%ﬁﬁor@?r@dfﬂ% 'llog{i‘lg% ReMsabSolsaR .oﬁP i(i:erlllﬁg"i"['ﬁg‘% R

5concavity on which the el ectrode e I's disposed i uni

cell, which.is forned. b nnectd ng a..pl uralki of.. sp rs _in,which
the. el ect Adispr s B ERB0EEL R RURE BT EhG! Py P RS Syl ot o
surface of the_elec}rode late is direc%fd tg}one direction, is

di sposed PPRIjGHOR Higludasa shassis) an dledfade aiate peréoTBiinRFlsstrdy it iy defdrolyte
el ectrolytic cell includes an engaged portion which is provided on
any one sbelstig andgengmting ¢lectrolyzed prodepsicad aphaie-shanied spacst haviga

pl ate; and an engagi ng portion which is fornmed on the other portion
W t h respesicabioy binevhivheths edetrgde platens dishseé igabet apmittdewhisH id foemed
engagi ng portion are positioned so as to correspond to each other,

and are f gy gBshdngdh pREAGY LRSHRERGH WG RE BleBird RIAE i MEHEOMEAL V.
when the one plate surface of the electrode plate Is disposed on the

concavity Eé&‘gﬁ{gngs& 8 %ﬂ(;b?;%lggersﬁff%eod}‘thé: !fiéétpo‘%@%’étg is, &i@%{eﬁ N934E Qir@c?i%h,inig”

and the gi ng I'Oon are positroned so ds not to correspo
to each other, and are prevented, from di sposi th | ect rode pl at
st de t ndsBor SASTHE ahistisy o e et B Pattadk sfecialyr e Prdis
plate is disposed on the concavity toward the one direction. [0009]
| n bi pol apD engaged peréion|vdueh sipgevidede) anyoinegidead dhricansgehit ¢ldhe spacetynd
application 20according to the first invention, the engaged portion
is a pboj detdlergrodablateymand apengazaty prgtipawhichos foenhed on theeothanmatiornt with
and wherein the engaging portion is a cut-out portion or a hole
formed onrdspected getonedrlepotich. [18@EREaged portion and the engaging portion are
positioned so as to correspond to each other, and are formed to dispose the electrode
plate inside the concavity, when the one plate surface of the electrode plate is disposed
on the concavity toward the one direction. Furthermore, the engaged portion and the
15  engaging portion are positioned so as not to correspond to each other, and are prevented
from disposing the electrode plate inside the concavity, when the other plate surface of
the electrode plate is disposed on the concavity toward the one direction.
[0009]
In bipolar-electrode electrolytic cell of a second invention of the application
20 according to the first invention, the engaged portion is a projecting wall or a projecting
part formed on the concavity, and
wherein the engaging portion is a cut-out portion or a hole formed on the

electrode plate.

[0010]



I n bipolar-electrode electrolytic cell of a third invention of the
application according to the first or second invention, the spacer
has a | atching portion fornmed on the plate surface and a | at ched
portion which | atches the | atching portfon of another spacer and

perfornms connect,] ) i - t S
electrolytic ceH ﬁg?fagg%%(?(%%é%%\%bﬂci égﬂ nga Q@k@“&’%‘é Oﬁ]c(gfﬁ?%?‘ljpgg%?ndi ng
to the third i.nventi a fitting convex portion.is fornmed on the one
Dl at o sur PEROEIBE 5 1 TEYAR sreoafdmanfio Pty AotiTien dda GE PERIon et Grthe
fitted into the fitting convex portion of the one plate surface of

t he ot her PEfatisface aed ﬁgﬂlt@@dﬁaﬁér%wméltiatcaws Hetlaleking posjsacd agothpsspacer
formed on the other plate surface of the spacer. Advantageous Effects
of | nvent anhpéré@ i jcotuectionilegetb.o t he bi pol ar-el ectrode el ectrol ytic
cell of the invention, the engaged portion and the engagi ng portion
are fognmed on t{mie] ectrode plate and the spacer, 15respectively so
that the engaged portion and the engagi ng portion are positioned to

correspond to emﬁatah@l@c f&ko 'ﬁrb%ﬁgfah@urai an%ﬁtg) gofgl}:egzﬁpéli%:gﬂnde

t he concavity, one plate surtace of the electr
di sposed Qpn the copcavity toward_.one directian..Meanwhile, the
engaged pg‘?ctoi“gﬂg gch@'e?lﬂéé éﬁ@%{ﬁnnaf B}gtciogﬁeﬁp%rgpgﬁt\fggn Olfﬁ’&‘)é‘?@l’ﬁl? ode
pl ate and the spacer, respectively so that the engaged portion and

t he engagﬁlﬁgﬂ%&g’ coacRy And a SN g canqavs rostiens wigeh tsglt@érmt@élpﬁoﬁmng 6OREEN
other and are prevented from di sposing the el ectrode plate inside the
concavi t yporiiesof theeonstphase spiface of sherdtberspader ehdheldetiercotmecibabetvicen

di sposed on the concavity toward one direction. In other words, the

el ect Iddespicatscis faminait onbe agRe plateamirface e Spaeer other than a
predeterm ned direction of the electrode plate. Accordingly, when the

front andageaftagiout PEe&s 8Eifvefigo?! ate is provided in 25distinguished
way, the electric plate does not get disposed in a wong direction.
[0012]
According to the bipolar-electrode electrolytic cell of the invention, the engaged
portion and the engaging portion are formed on the electrode plate and the spacer,

15 respectively so that the engaged portion and the engaging portion are positioned to
correspond to each other and can dispose the electrode plate inside the concavity, when
one plate surface of the electrode plate is disposed on the concavity toward one direction.
Meanwhile, the engaged portion and the engaging portion are formed on the electrode
plate and the spacer, respectively so that the engaged portion and the engaging portion

20 are positioned so as not to correspond to each other and are prevented from disposing the
electrode plate inside the concavity, when the other plate surface of the electrode plate is
disposed on the concavity toward one direction. In other words, the electrode plate
cannot be assembled to the spacer other than a predetermined direction of the electrode

plate. Accordingly, when the front and rear of the electrode plate is provided in

25  distinguished way, the electric plate does not get disposed in a wrong direction.



Accordingly, corrosion of the electrode plate can be avoided due to a
w ong di sposition of the electrode plate, and reduction of the

el ectrolysis efficiency of the bipolar-glectrode electrolytic cell in
the early stage can be avoided. In addition, peeling of the coating

ol cor Foqe ShoRifplcBhEiER R BE ¥ BAeHatetf ok ModBRhbe ' d Gk disisiio |

el ectrode pla prevente i on, accor

the bipol ap-el ectrode electral ytic |1, of .the i.nvention, .th

el ect bl yof BRsEnBieAiaf 4 ety clertentyaiserbinet ol B pimofar sieprode
can be nmaintained for a long period. [0014] 10In_addition, according
to the bi pEFEPIYES et Indhe cahesegcotaptieaveided. om additiannpesting of thesonpidng of
determ nation of the direction of the electrode plate is easily

per f or medfhetehestmmde phatd gandfe avhiledj qnd|the steirelcf o6 de ddotiotie plag is pravehied.
can be perfornmed sinply and efficiently. 15Brief Description of

Drawi ngs [0015][0013] FIG 1l is a viewillustrating a

bi pol ar-el ectrode el ectrolytic cell illustrated as a first enbodi nent

of the i nventi ofy aisbr, SccifX W ALBHAMEIARSENE URKISHE 81 e mvgpiian

bi pol ar-el ectrode el ectrolytic cell Viewe rom one rection.

o1 et r oy RUPRERERH SR bibb e Repbe b Risel B bE Riined for

invention. FIG 3Ais aviewillustrating a spacer of the

bi pol ar - eP RNGRsHEe| ectrol ytic cell illustrated as the first

enbodi nent of the invention, and is a front view of the spacer.

FIG 3B is a viBWl#llustrating the spacer of the bipolar-electrode
el ectrolytic cell 25illustrated as the first enbodi nent of the

i nvent on, and Insadaitiingeccording af tht hihokpagerirode dlectrolytic cell of the invention,

since determination of the direction of the electrode plate is easily performed, the
assembly of the bipolar-electrode electrolytic cell can be performed simply and

efficiently.

15  Brief Description of Drawings

[0015]

FIG. 1 is a view illustrating a bipolar-electrode electrolytic cell illustrated as a
first embodiment of the invention, and is an exploded perspective view of the
bipolar-electrode electrolytic cell viewed from one direction.

20 FIG. 2 is a vertical cross-sectional view of the bipolar-electrode electrolytic cell
iflustrated as the first embodiment of the invention.

FI1G. 3A is a view illustrating a spacer of the bipolar-electrode electrolytic cell
illustrated as the first embodiment of the invention, and is a front view of the spacer.

FIG. 3B is a view illustrating the spacer of the bipolar-electrode electrolytic cell

25 illustrated as the first embodiment of the invention, and is a side view of the spacer.



FIG 3Cis aviewillustrating the spacer of the bipol ar-el ectrode
el ectrolytic cell illustrated as the first enbodi nent of the
invention, and is a rear view of the spacer. FIG 4A is a view
illustrating the spacer of the bipolar-electrode electrolytic cell

illTustrated as [t 4c [SfvieWEREEER e p%ct&?mi* ¥ S dlé}fblecgfl’(‘yge kRcRolytic cell

perspective view of the 5spacer viewe romin rear rection FIG

4B is a Vi i ing + he spacer. .of the bipolar-electrode
el ectr ol y ol S ersCohh dfmERATBle bR G P17 bf i Spacer
invention, and |.s, a perspectjve view of the_spacer viewed fromin a
front directionPIEAS SRV IPY iusraling feishaser Sf ﬁw&l%areq@&oﬂsa@cwmlﬁc@%
the bipol ar-el ectrode 10electrolytic cell illustrated as the first
enbodi neniliustratef @s thevist snabodiment of sheainyersion, aridog/agerspersivelvéot phidle

pl at e. FIG 5Bis aviewillustrating the spacer of the

bi pol af - ekpztr vidwed freat incl rgad direggbh. i1l ustrated as the first

enbodi nent of the invention, and is a front view of the spacer into

which the el ectF@%B@Is%tﬁewlilhﬁ%hﬁﬁg%SF&erﬁhe%dla%_-e‘lé&ﬁoaQe1eét$(ﬁy{% calc

is aviewillustrating the el ectrode plate of the bipolar-electfode

el ectrol yty Lo kol £ 1 e I -
i nventio n?llugggt%!j & glerfggé Jn\?/t}o?\%m%ft 0?% Jell(‘ge@f%ﬂ@qg th% %be@(v&w&og téle a

view illustrati.n e spacger of the bipolar-electrode electrolytic

cell i||u§1?&}°awa%s@ﬁ’9 %qif%‘ltdérﬁ’f)téﬂﬂ’i'rrent of the invention, and is a
front view of the spacer. 20FIG 6 is an enlarged perspective view
illustrating a Elhrdetsiiovicwibustraieg apelactiods pyaebhs bipolamdectrode

bi pol ar-el ectrode electrolytic cell illustrated as the first
enbodidrentlectolytie célhilastratod as the first embodiment of the invention, and is a front view of

the electrode plate.

FIG. 5B is a view illustrating the spacer of the bipolar-electrode electrolytic cell
illustrated as the first embodiment of the invention, and is a front view of the spacer into
which the electrode plate illustrated in FIG. 5A is fitted.

15 FI1G. 5C is a view illustrating the electrode plate of the bipolar-electrode
efectrolytic cell illustrated as the first embodiment of the invention, and is a rear view of
the electrode plate.

FIG. 5D is a view illustrating the spacer of the bipolar-electrode electrolytic cell
illustrated as the first embodiment of the invention, and is a front view of the spacer.

20 FIG. 6 is an enlarged perspective view illustrating a connection state between
the spacers of the bipolar-electrode electrolytic cell itlustrated as the first embodiment of
the invention.

FIG. 7 is an explanatory view illustrating a connection method of the electrode
plate and the spacer of the bipolar-electrode electrolytic cell illustrated as the first

25  embodiment of the invention.



FIG 7 is an explanatory viewillustrating a connection nethod of the
el ectrode plate and the spacer of the bipolar-electrode electrolytic
cell illustrated as the first 25enbodi rrﬁnt of the invention. 8

FIG 8 is a perspective viewillustratifhig a connected state of the

el ectrode platerrnd £ ARG lw HRARIRAOL BhnRbRE aR il ARl e

cell illustrated as t I'rst e I nventi on.

a viewillustratin dification exanple of the electro pl at e. of
Sthe bi porl Uepadte ofeeiistinralrs P SeaBhie PelL S S g derhiinient
enmbodi nrent _of the invention, and is a front view of the el ectrode

pl ate. FI efthgnyeatignyj ew i |l ustrating a modification exanple of the
spacer of the bipolar-electrode electrolytic cell illustrated as the
first enbodi menFl@f94 ise view elustrating anbdifscatiof examiple b€ theaiectrode plateostr
into which the electrode plate is illustrated in FIG 9A. 10FIG 10A

i's a viewtid Bipsihr-éltitngleteie el e tcendisahRt @s @ fibeenbdiahadt-oFhigchvadRn,
electrolytic cell illustrated as a second enbodi nent of the

i nventi ongn@Rd; fSntidv Qﬁﬂqe\éie%w?@é%l‘éﬁe el ectrode plate. FIG 10Bis a
h

view illustrating the spacer of the bipolar-electrode electrolytic
L1l h d ' f the i ti [
Front view of t S vE S RaBF PR ARY SRl Brn b e o c%ec B e o™

Rt o N T
illustrated as the second enbodi ment of the invention, and is a rear
vi ew of t kea Bpctigw abthgispacsr into which the electrode plate is illustrated in FIG. 9A.

10 FIG. 10A 1s a view 1llustrating the electrode plate of the bipolar-electrode
electrolytic cell illustrated as a second embodiment of the invention, and is a front view
of the electrode plate.

FIG. 10B is a view illustrating the spacer of the bipolar-electrode electrolytic
cell illustrated as the second embodiment of the invention, and is a front view of the

15 spacer into which the electrode plate is fitted illustrated in FIG. 10A.

FIG. 10C 1s a view illustrating the electrode plate of the bipolar-electrode
electrolytic cell illustrated as the second embodiment of the invention, and is a rear view
of the electrode plate.

FIG. 10D is a view illustrating the spacer of the bipolar-electrode electrolytic

20 cell illustrated as the second embodiment of the invention, and is a front view of the
spacer.

FIG. 11A is a view illustrating the electrode plate of the bipolar-electrode

electrolytic cell illustrated as a third embodiment of the invention, and is a front view of

the electrode plate.



FIG IODis aviewillustrating the spacer of the bipolar-electrode

el ectrolytic 20cell illustrated as the second enbodi nent of the
invention, and is a front view of the spacer. FIG 11Ais a
viewillustrating the electrode plate of the bipol ar-el ectrode

el ectrolytic ce iqlustr I p&qg ( i i: on,
and is a front 54%\/\1/1?};‘1% %ﬁﬂg@%@%ﬂ%ﬁ%@ b%’&far%ielgfngﬁe &i@éﬁ?gﬁg
view il lust i he.,spacer of ..the bipol ar-el ectrode. el ectrolytic
vert 111 ool Bl A7 kR RAT Bt SRRt A onE S S HicL R SPager
front view of .the spacer, fitted into the electrode plate illustrated
in FIG 11ifed mtgstherelestiode glatg Wstrated gy kG ilhg- t he el ectrode plate of
the bi pol ar-el ectrode 5electrolytic cell illustrated as the third
enbodi nent of t RES.ildvenaivasy illustiating the eleatrodd patcof thehdpaheeltetonie

pl at e. FIG 11D is a viewillustrating the spacer of the

bi pol af - ekretrslote cal Blubtrabd hd tedgltd embbdigkhiadfele tvedtlsd, b 55 rear view of
enbodi nent of the invention and is a front view of the spacer. FIG

12A is a ‘ﬂieeél\édtnlo'dh'gh'ié?‘ti ng a nodification exanple of the electrode
pl ate of 10the bipolar-electrode electrolytic cell illustrated as the

first enbodi men f iny i.on.. IS t vie f e .

el ectrode pl at eh(?' HH]E aﬁfll%\fﬂ&%%aﬁllgga@lgép%c\ﬁ}a Pﬁlggfprol Te}f]\éé?rgdé QleCtrOlyt'C
nodi ficatiaop. exanpl e of the spacer of_ the bipolar-el ectrode

el ectrol yf?lﬂﬂléléﬁrﬁﬂeﬁ* i he ] SRDAGIMERETths G RMBGAIEREOBE ViEN@F the spacer.
invention, and is a front view of the spacer into which the el ectrode
plate is fittedFi(¢.113¢¢ satveew illisEpimg a grogdidication example of the electrode plate of

10 the bipolar-clectrode electrolytic cell illustrated as the first embodiment of the invention,
and is a front view of the electrode plate.

FIG. 12B is a view illustrating a modification example of the spacer of the
bipolar-electrode electrolytic cell illustrated as the first embodiment of the invention, and
is a front view of the spacer into which the electrode plate is fitted illustrated in FIG.

15 12A.

FIG. 13A 1s a view illustrating a modification example of the electrode plate of
the bipolar-electrode electrolytic cell illustrated as the second embodiment of the
invention, and is a front view of the electrode plate.

FIG. 13B is a view illustrating a modification example of the spacer of the

20  bipolar-electrode electrolytic cell illustrated as the second embodiment of the invention,
and is a front view of the spacer into which the electrode plate is fitted illustrated in FIG.

13A.

Description of Embodiments

25 [0016]



FIG 13Ais a viewillustrating a nodification exanple of the

el ectrode plate of the bipolar-electrode electrolytic cell

illustrated as the second enbodi nent of1 the invention, and is a front
view of the electrode plate. FIG 13B ig aviewillustrating a

nodi fication ex : I ~ el

el ectrolytic cerllg%lﬁf%g’taﬁlgtﬁ] @Hgﬁ&{t ﬁgl g@%ﬁf@@%ﬁ?@m@ﬁ%{%ﬂﬁe
invention, and is..a front. view of acer into which the el ectrode
plate is ?‘TVFPé%P vaqa Besg?sﬁ?l%@ ﬁeﬁrﬁé&%i&%ﬂi pti on of Enbodi nments
10 Herei pafter, an enbodi nent of a bipol ar-el ectrode
electrolytic celQ018F the invention will be described referri ng to the
dr awi ngs. [0017% (First Enbodinment) 5FIG 1 is a viewillustrating a
first enbodi nentFist Entbedivignd) ar - el ectrode el ectrolytic cell according
to the invention and is an expl oded perspective view of a

bi pol a3 - el ect r oBE. dl ig@tvied Jhistatired 4 fikt winbvdithchr GtheBpotireRetrb@. As
illustrated in FIG 1, the bipolar-electrode electrolytic cell 1 has

a plurali ; HRS i i a kpsi de
2 Chaser s 3R SSLICORIR RLASITARh s h ebeer BTl oV ES

and & bod o ERGHoAL AL RNURL. AT PULACI KNG §cdhfSh " RUENARCY WMo, 1,

chloride r n, car a esin and acrylic resin.

pl ates 5A.and 5B are at e- shaped nber i ch appear to have a X
15r ect angHi® P@ﬁfa%%ctm%ﬁ ﬁiegtrai}@aé?%mﬁ@afwm}& QEE@%tFO"EI Rlates gaﬁ ® Rlugalgy
hol es 7, which pass through the center portion of the side plates 5A
and 5B i nof shacemddrsidea clfspiedt i on t hereof, respectively, are forned

in the side plates 5A and 5B. In addition, at a | ower
10 {0018]

The chassis 2 includes side plates SA and 5B, and abody 6. They are formed
from a synthetic resin such as viny! chloride resin, carbonate resin and acrylic resin.
[0019]
The side plates SA and 5B are plate-shaped members which appear to have a
15  rectangular shape with a predetermined thickness.  Electrode through holes 7, which
pass through the center portion of the side plates SA and 5B in the thickness direction
thereof, respectively, are formed in the side plates 5A and 5B. In addition, at a Jower
portion of the side plate 5A, a supplying hole 8 for supplying an electrolyte solution
which passes through the thickness direction thereof is formed, and at an upper portion of
20  the side plate 5B, an extracting hole 9 for extracting electrolyzed products which passes
through the thickness direction thereof is formed.
[0020]
FIG. 2 is a vertical cross-sectional view of the bipolar-electrode electrolytic cell
1 in an assembled state and illustrates a cross-section in the center of the electrode

25 through hole 7in FIG. 1. As illustrated in FIG. 2, the side plates 5A and 5B have



portion of the side plate 5A, a supplying hole 8 for supplying an

el ectrolyte solution which passes through the thickness direction
thereof is forned, and at an upper porq'on of 20the side plate 5B, an
extracting hole 9 for extracting electrolyzed products which passes

through t BeedshicCdonenstidli ]rle[%hh&l‘oﬁ fﬁ%]es%frfabés tﬁ@l‘éﬁ?@hlcﬁ%poﬁﬁ 2is a
vertlcal cross “sectional view of the bipolar-electrode electrolytlc

cent er ‘ CC%Z?‘S”%’AOE%V% §§%ﬁ§%9ﬂ‘0hk 12 et LS BRG] Aot Bkl
FIG 2, 5 SB 11 11
f or med otnS‘i‘erFf’rs?lé$ ?@&O?égi’gc"ﬂ "\ﬂlﬂ’i%\é/’ﬁ @Fé“e 9('138% f@gcaw tl?gg%y and
have concave portions 12 forned on the center portion of the outer

surfaces dharctsporticasisaadiasaall digmetadpnrtips 8b, and dhaserictingbolp 8l ieclgdes a
includes a large dianeter portion 8a and a snmall dianmeter portion 8b,

and t he ekirgadininag@gr hadtien Yaiand bunheH dankdtarm@etiati 2bretlaradgivion) the c@aerand a
smal | dianmeter portion 9b. In addition, the center portion of the

i nner  sur hagien@f tHellAn&isdFad HitRe Sde PRf PA ARNEEMChYitL B3 oitfthé elefifode
el ectrode plate 3. [0021] The body is a cylindrical nmenber. The

si de pl atE %I??ls fixed to one end 10portion of the body 6 and the
si de pl at is fixed to the other end portion thereof [0022]

[0021]
The body 6 is a cylindrical member.  The side plate SA is fixed to one end
10 portion of the body 6 and the side plate 5B is fixed to the other end portion thereof.

{0022]

The electrode plate 3 is a plate-shaped member made from a metal such as
titanium alloy. For example, coating of platinum for the anode 1s applied to one plate
surface 3a of the electrode plate 3. It is desirable that Coating for the cathode is applied

15 to the other plate surface 3b. However, in the first embodiment, the coating is not
applied to the other plate surface 3b.

[0023]

In addition, as illustrated in FIG. 1, the electrode plate 3 is formed in a
substantially square shape viewed in a plan view. Furthermore, one end side of an outer

20 periphery of the electrode plate 3 has a cut-out portion 10A of which a shape of the
periphery has a substantially U shape.

[0024]

The cut-out portion 10A is an engaging portion which is paired with an engaged
portion of the spacer 4 described below. If the electrode plate 3 is directed so that the

25  outer periphery having the cut-out portion 10A is positioned on the upper end when the



The electrode plate 3 is a pl ate-shaped nenber nmade froma netal such
as titaniumall oy. For exanple, coating of platinumfor the anode is
applied to one plate surface 3a of the ?l ectrode plate 3. It is
desirabl e that Coating for the cathode 's applied 15to the other

pl ate sur t .
hot appl.éﬁgﬁ'gé% O BBt LRk 3 BN (P e P18 phfion
illustrat FIG, .1 e ectro

substanti A1yF LTS %egﬁgt@ﬁ‘éwgasﬂﬁwﬁ  FER A ENAC RS plsPreatatg e
end side of an oguter 20periphery of the electrode plate 3 has a
cut-out portion %8al of which a shape of the periphery has a
substantially U shape. [0024] The cut-out portion 10A is an
engagi ng porti oRasthéledirads pheii¢ B.c1--widisposed sededaopide mouth @ manherttha the one
spacer 4 described below. If the electrode plate 3 is directed so

that te ZhethfacOSh bR %‘idh tHé‘Md)zﬂHlot;é‘ @p;ﬁiéﬁ 1@&1?60%@&'0% di'r@&dn%cmeen the
positioned on the upper end when the one plate surface 3a of the

el ect rode gl Bl A sy HEURL B B L8 b &5 R POIId 1AM
S4B ot i eah e Hstertis

is forned't per " si

o ectrodeplae s MGGl ERch ol orlipte alal S i gﬂbﬁ%%?f%ﬂsbﬂi
coating | gene%grpplolrt?(()jn (I)fs thf:j Ic:lr;agt(r:écieiadpllaltg 30\;:@101(1j :srdelgf;[olsgdnof te)(gt\}llvee?lcrl]s ;[nhe%ch electrode
plate 3,3 -

10 [0026]

Heads 22 are formed on one end portion in the electrode bars 21A and 21B, and
male thread portions 23 are formed on the outer surface of the other end portion. In
addition, the Heads 22 are fixed to the center portion of the electrode plate 3.

[0027]

15 As illustrated in FIG. 1, the spacer 4 is a plate-shaped member formed from a
synthetic resin such as vinyl chloride resin and carbonate resin, and is formed in a
circular shape when viewed in a plan view so as to fall into the inside of the cylindrical
body 6. Each spacer 4, 4 --is disposed between each electrode plate 3, 3 - so as to be
disposed alternately with each electrode plate 3, 3 --, and is disposed side by side in such

20 amanner that each one plate surface thereof is directed in one direction between the side
plates 5A and 5B.

[0028]

The spacer 4 is illustrated in FIGS. 3A to 3C, 4A and 4B.  As illustrated in the

figures, the spacer 4 is a circular plate-shaped member and has a hollow hole 24 which



side plates 5A and 5B which are di sposed facing each other having a
predeterm ned dinensions. As illustrated in FIG 2, netal electrode
bars 21A and 21B are fixed to center qétlon of the electrode plate 3
whi ch is disposed on both ends in each '€l ectrode plate 3,3 10[0026]

Heads 22 ﬁéfﬁ&éﬂ%ﬂ Jﬂé‘cé?]‘i’é? %Pt?o &{tflé te' srﬁr%@eem%[ ﬁ:tcfl&q n R F fW%ce a

21B, and réa portl ns are orne out rsur

AN TR N Batm e | aoserougud plGet e 285

FIG 1, the spacer 4 is.a Iate shaped nenber forrred froma synthetlc
resin suchIuREe Wﬁ?ﬂif?"%’ﬁﬂ@?@é@nr"@ﬁ’n rfddéonpoAuneasiop Hif gachaside opfigaringd
in a circular shape when viewed in a plan view so as to fall into the
i nsi de of thehmntopk phtheihobwihoth246is shglitty spalee thag theldimensioin 9f osdhdide

bet ween each el ectrode plate 3, 3 . so as to be disposed alternately

wi th eschceifagiingdiee @hat@r%heﬁ ofitiist dlsctebide pasedl dedcHdedibdede in such
20a manner that each one ate surface thereof is directed in one

di rection betwe Pe Si de pl ates 5A and 5B. [0028] The spacer
4 is illustrate |n Fl GS. 3Ato BC 4A and 4B. As illustrated in the

hot | ow ol 6 24 S & P4 Sagé b SR BRI vRR i e n

pl ate surface a direct] in other mords t he thi ckness

di recti onft w&léd%@ﬁ dirpghiomt %réo g pnenwalbairfge 05¥hethﬁ’8°Wd1oll%% hdhe
24 is a square when viewed in a plan view. In addition, a dinension
of each spther worssi darcongpvithds doformad wath a doastant Width diolepsian silsstantially
slightly smaller than the dinmension of each side 5configuring the

out er 1(per hphgeychofidd dfthe heltdw bdle 2@l tatbe r&eched dif tHeahickigy diredtRd2FkheThe
one plate surface 4a of the spacer 4 has a concavity 25 which is

recessed kghckhe ahAiikdhRs ?fod}' c'bﬁ@iv'e PRriid8 126210 B LNGhAhch RIRth&Bb

surface of the hollow hole 24. In other words, the concavity 25 is
formed with a c%b]ant wi dt h di mensi on substantially

A bottom surface y of one end side of the concave portion 25a has a projecting
part 35 protruding in the direction (the thickness direction) between the plate surfaces 4a
15 and 4b of the spacer 4.  As illustrated in FIG. 4B, the projecting part 35 is an engaged
portion which is formed in a substantially circular column shape.  As illustrated in FIGS.
5A and 5B, when the other plate surface 3b of the electrode plate 3 is opposite to the
bottom surface y of the concavity 25, since the cut-out portion 10A of the electrode plate
3 and the projecting part 35 of the spacer 4 are positioned and engaged corresponding to
20  each other, the electrode plate 3 can be disposed inside the concavity 25.  As illustrated
in FIGS. 10C and 10D, when the coated one plate surface 3a is opposite to the bottom
surface y of the concavity 25, the cut-out portion 10A of the electrode plate 3 and the
projecting part 35 of the spacer 4 are not positioned corresponding to each other. In
other words, since the engagement position (the engagement position of the cut-out

25  portion 10A and the projecting part 35 each other) of the electrode plate 3 and the spacer



10al ong each side of the hollow hole 24 to be recessed in the

t hi ckness direction of the spacer 4, and includes four concave
portions 25a to 25d al ong each side thjreof [ 0030] A bottom
surface y of one end side of the conca portion 25a has a projecting

A S o S R L T

FIG 4B, the jecting part 35 is an engaged portion which is forned
in a subsP%F’?gﬁl y circular colum shape. As illustrated in FIGS. 5A
and 5B, when the other plate surface 3b of the electrode plate 3 is
opposite to theld98{l om surface y of the concavity 25, since the
cut-out portion 10A of the electrode plate 3 and the projecting part
35 of the spaceh ethemeordgsitiendhe dthanpl atersgegess teali the slpanatiedate 3 i20each
other, the electrode plate 3 can be disposed inside the concavity 25.

As illgst bppcite kithE beBomkdfacn@oflBPcotdielty Lh einGoabest e Spl)adifee the
surface 3a is opposite to the bottomsurface y of the concavity 25,

the cut- OPBm Hstdr Pk ﬂ%j%cﬂﬁ baIE3SLAGE rsPQ:%r RlaRl thetuRBb d%?ﬁmPWA %?Lﬂeng

part 35 0 e spacer not positloned correspon

posi ¢ o' SRCTRE A3 Pﬁ@%edpﬁﬁn?%s& SR e laghs&ﬂ hﬂ O S8 Ech

ot her) of the Iectrode pl ate 3_and .t he spacer 4 4 do not fit each
other, di ¥538W i%ﬁthb%@e@r@@tnl%élwsg@@dsn F@.%l&tﬁ@eé&ﬁeramdﬁvremd

is pr event ed. [0031] In other words, when the other plate surface 3b
of the el actllusigaichingtlés. 3OCssi@mbosoiiéonsonftthmplbjt&timm@uw ankthg cof-owthe
concavity 25 (in a case of FIG 5A), since the
10 portion 10A are not aligned with each other even though the other plate surface 3b is
rotated to a certain angle, the electrode plate 3 contacts the projecting part 35 and the
electrode plate 3 cannot be disposed inside the concavity 25.
[0032]
The concavity 25 is provided in the periphery of the projecting part 35 by
15 rounding the circumference thereof so as to bypass the projecting part 35.
[0033]
As described above and as illustrated in FIGS. 5A and 5B, only when the
electrode plate 3 is directed in one direction, the electrode plate 3 can be fitted inside the
concavity 25 of the spacer 4.
20 [0034]
In addition, the concavity 25 has a rectangular shape substantially along each
side of the hollow hole 24. The dimension outside of each side of the rectangular shape
is slightly larger than the dimension of each side of the electrode plate 3. Accordingly,

the electrode plate 3 is fitted inside the concavity 25 without a clearance and the

25  electrode plate 3 is fixed so as not to move in a direction along the plate surface of the



positions of the projecting part 35 of the spacer 4 and the cut-out
portion 10A of the electrode plate 3 illustrated in FIG 5B
correspond to each other, both can be gggaged. Meanwhi | e, when the
el ectrode plate 3 illustrated in FIG is turned over and directed

as il ust %;Za[c@ | nln':a{dgﬁt;[oh%e ] %?tl%hc%nee?ﬁfytﬁo A$hhidd Hg t?(%t ng

part 35 a cut are-not |gn eac ot her

even thou the esurfa bISI’ tat d to a ,certain

The ol oot fdhniaiely Hesalis A iemon e oo A ariods Pk ) héccorgl% i,
el ectrode plate 3 cannot be di sposed inside the concavity [ 0032]
The concawihey thelgciroge plateid is fitked; e phade spfase paof thewéeqtmd@ E]@tﬁl handothet
35 by 15rounding the circunference thereof so as to bypass the

pr oj ect i nglapasurfaB&4a pOMB 3pacer 4 havethe dane surfred asbacheotherd as
illustrated in FIGS. 5A and 5B, only when the electrode plate 3 is
direct®d in onegﬁj)gs Bction, the electrode plate 3 can be fitted inside

the concavity 25 of the spacer 4. 20] 0034] In addition, the
ity 25 h |4l f
the hol | ow hol 2%?”5%&&3&9%@5%.4%2%%5‘%%?' AR ARG

of 1 ho ol PR gl dprk 8% lekepid #%ﬁgﬁ%&% e hued §fnS27

fitted inside the concavity 25 W|thout a cl earance and the
25el ect r odd Bf-ayhiclplatceh the laichingpargonsot6 and e gke formed en the periphers potiign

the plate surface of the 15 spacer 4. In addition, the depth of the
concavi t yoPbothpideha thhirighthsidelliiof ethotlnwi lml@%st/amﬂliuaﬂratyd inid Gs énthe
di rension as the thickness of the electrode plate 3. Accordingly,

when the ehreiig pstdoplated heilschdd foeton 2hhaRt Beeadfddehtapaccsad add 4 Rebe
el ectrode pl ate 3 and the pl ate surface 4a of the spacer 4 have the

same S“rféﬁ?plﬁﬁwﬁﬁﬁﬁbhoétﬂﬁ'r EQE 913@&5 acers 4 alﬁ34 islchipdcfeat A cbﬁ'plg 5? 4A

and 4B, in the spacer 4, |atching potlons 26 and 26 are forned

gEpg;dagg:]ak@m%@@?mﬁgfﬁﬂg °P%?§ ﬁﬁzﬂﬁ%é §”P?§hwg et Eﬂd’ial EQ} ﬂfﬁfﬁv@
ot 1 0w noRe S50 HE ofF pireer AIrohe swropc o & vhieh 01 abecsmiig cpeh e 26

and the Iatched[o%gg]tl on 27 make the adjacent spacers 4 and 4 to be

15 As illustrated in FIGS. 4A and 4B, the latched portion 27 is formed on the
periphery portion of the spacer 4 and includes a concave portion 27a which is recessed in
the hollow hole 24 side of the spacer 4 and in which the latching portion 26 is entered,
and a fitting concavity 27b which is recessed in the thickness direction of the spacer 4 in
the lateral direction of the outer periphery direction of the concave portion 27a.

20 [0037]

The latching portion 26 is formed on the peripheral portion which is rotated 90
degrees from a position in which the latched portion 27 is formed. The latching portion
26 includes a rising wall portion 26a which rises from the plate surface 4a and an
extending portion 26b which is bent laterally from the rising wall portion 26a so as to be

25  parallel to the plate surface 4a and along the outer periphery of the spacer 4.



coupled with each other. Each of the spacers 4 and 4 is connected and
coupled by latching the latching portions 26 and 26 of the other
spacer 4 to the latched portions 27 ang 27 of the one spacer 4 in the
spacers 4 and 4 which are adjacent to gch ot her. [0036] 15As
illustrated in Ej 4A and 4B, the |l atched portion 27 is fornmed on
the periphery portion of the spacer 4 and includes a concave portion
27a which is regessed jn.t |l o ol e e .of the spacer. 4 an
Cnwht o the | atsnigelsaes i S iciS e abetofot TROR Cammept
27b which is recessed in the thickness directign of the sPacer 41in
the | at er Hi€ @MecEmpepsionygs the depshy danensian; ofiraesess freacthe sthepplaterfaraestadie
portion 27a. 20[ 0037] The latching portion 26 is fornmed on the
per i pher athepwharispacenttite theifgting tartcavitpd7 e gVbersth estending peitiand}ebi of the
whi ch the latched portion 27 is fornmed. The | atching portion 26

i ncludes atching pEtivARb iperetliappedid 1adohaton the gsiidy @mcins Pbaifensldrchad e
4a and an extending portion 26b which is bent laterally fromthe

rising wahbrRanyi @e p%ﬁ@sapac@%& of {# egﬁeafhg bﬁlontz%btahe ﬂfé Oﬁgg]sﬁffaée%eof

4a and al ong the’ outer periphery o e sp cer 4,

illustrat ) h po 26
formed of ﬁ}%hoéﬁ%a RE-<i %ﬁ%ﬁg&ﬂg@ﬁ t%% 5811? %urgacr%@%]g?cgln&@? Erf’ %cg(ﬂé%}l ?9'%%
t he ot her su ce 4a.0 he other spacer 4 to the fitting
concavi tySlg H\‘Rﬁéﬁ“ %M%@%B@%WH'@G@ of the 5 latching
portion 26 is overlapped and | atched on the fitting concavity 27b of
the | atched poriU088] 27, the plate surface 26¢c of the extending
portion 26b and the plate surface 4a of the other spacer 4 have

substHnti al | y t Aditdagreosux patmnds ie famedtonahe sile obeleivniferentidlalivectici cfe
of the extending portion 26b is a space portion S. [0039] 10A fitting

convex pPofHelsBhRce3foriidn § WHIEAs 9651%151@6(1561{1@6 waéf'sfdé%’fﬂ% Sidridig rﬁ&?%lﬁ) n
of the space portion S which is positioned on the | ower side of

ext endi ngmg@ﬁhﬁﬁe%ﬁh% MERAYEbbRon 714l AR RONGEN i QY po%'nCh

is fitted w vex portion 3
portion 2 ched on

Phe. of her J65HERMc/ARAT Bosics 2 BERpaED 4 chHEe Refe lﬁtgfl?%ﬁq%ﬁg 30fhe
side of Ph% c:cﬂllértsiagc%r % ?Nch?cnhczilar\é Iafi%tcezn?[ l‘?o ggchtort]heerl 1gtfocrrr1neeccii orr)loﬂrlé ;182 of2 gle fitting
15  concavity 27b of the latched portion 27.
[0040]
In addition, the latching portion 26 of the spacer 4 of the plurality of spacers 4, 4
-, which is nearest to the side plate 5B, is latched on a latched portion (not illustrated)
formed on the side plate 5B. Meanwhile, the latched portion 27 of the spacer 4, which
20  is nearest to the side plate 5A, is latched on a latching portion (not illustrated) formed on
the side plate 5A.
[0041]
In addition, as illustrated in FIG. 4B, the spacer 4 has liquid through holes 28,

28 -, through which electrolyte solution passes, formed outside the center portion of the

25  concave portions 25a and 25¢ which forms the concavity 25 in the right-left direction,



[0040] In addition, the latching portion 26 of the spacer 4 of the
plurality of spacers 4,4 which is nearest to the side plate 5B, is
| at ched on a | atched portion (not illugkrated) formed on the side
pl ate 5B. Meanwhile, the | atched porti 27 of the spacer 4, which

20i s near ; i i ' 0k 110N
(not 11 udts Qe OF u e R Rr o ing oot (HEnTpGp s IR RSP
addition,dastillustr%&ﬁg in FIG 4B, the spacer 4 has |liquid through
hol es 28, §§:FWr5ﬁ8ﬁ: Pch el ectrol yte sol ution passes, forned
outside the center portion of the 25concave portions 25a and 25c

whi ch forns theﬂgﬁﬁﬁavity 25 in the right-left direction, 17 and
outside of the center portion of the convex portions 25b and 25d in

t he up-down di r &be ligwid threvglebole28lisa hploeviath masees!thrpuigh irt ¢he dirgttiduol e
28 is a hole which passes through in the direction 5between the plate

surfaces dawaed tibpl4teRerfides dk ars 8b Gthe adtlinesy digdctibofIhagterd. A\ flbaw
passage 30 fornmed on the plate surface 4b connects between the liquid

t hrough hghs%ag&%@qumte@ 8n AR ﬂth\é’sﬁﬁ!ac%l AoonAdds iéé%@eal @._%wqﬁgg s Ithei 2

i ntroduced in"the liquid through hole 28 is guided 1nsi € holl

hole 24 t Qﬁ&) H}%I?lohg'&f llfolle%, Rda ﬁ%ge‘:fec%r%lﬁé scﬂﬁﬁ’&{ fn%%guc%ﬁlig e lqul(%l ﬁtlrough hole
28 is guided inside the hollow hole 24 through the flow passage 30 as described below,
[0043]

10 As illustrated in FIG. 4A, the flow passage 30 is a groove formed on the plate
surface 4b.  As illustrated in FIG. 3C, the flow passage 30 includes a groove 30a which
is straightly extended from the liquid through hole 28 toward the hollow hole 24 and
grooves 30b and 30c which are extended from the liquid through hole 28 along the end
periphery of the hollow hole 24 in both directions, and which are bent in an intermediate

15  portion thereof and then are extended toward the hollow hole 24,

[0044]

In addition, as illustrated in FIG. 2, the liquid through hole 28, which is
positioned on the lower portion of an unit cell C when disposed inside the chassis 2, is an
inlet which supplies the electrolyte solution. In addition, the liquid through hole 28,

20  which is positioned on the upper portion of the unit cell C is an outlet of the electrolyzed
products of the electrolyte solution. Furthermore, the liquid through holes 28 positioned
on the right and left of the unit cell C are liquid-level adjustment holes which
communicate with the inside of each unit cell C through the flow passage 30 and adjust a
liquid level of the electrolyte solution which invades in the unit cell C.

25 [0045]



10As illustrated in FIG 4A, the flow passage 30 is a groove forned
on the plate surface 4b. As illustrated in FIG 3C, the flow passage
30 includes a groove 30a which is strailghtly extended fromthe liquid
t hrough hole 28 toward the holl ow hol e 24 and grooves 30b and 30c

whi ch are exte . i QUL r hnﬂ:

peri phery of tﬂﬂ%ﬂg()?lgl\%l&%ﬁg eze?léé ?ﬁl%@tcﬁﬂg!Hreg@ﬁt%g%g?@éaﬁggse |c%£%?fguows'
bent in an.internmediate t,on thereof and.then .are. extended
toward t heHofY 8@%%?‘&“?‘%‘@?3@@&]“11“ PE“S‘F g dRpvgHC BE CPtigst gt eq
in FIG 2, the liquid through hole 28, which is positioned on the

| ower por 8PRJiFdds oBRPsithfa the dpttomt syFfase YipkiBe serravity Pacandfiee elpeiradedlate 3
is an inlet which supplies the electrolyte solution. In addition, the
| i qui d theodiggoskdinsideghe Qihwith2i  thelsthe cutrad poriionHEAugfibe elporadegriato
the unit cell Cis an outlet of the electrolyzed products of the

el ect rl yisdigetddtih die engtigdnian direiontwieh thie Guojeotinapar®s dfohespadd 4. At
positioned on the right and left of the unit cell C are liquid-Ievel
adj ust menty; S i i gat 1 NG I :
e S R Rt Cs
el ectrolyte L Ut i on ch Ny LN th It ] 25 0045 8
The bi por 1B Bl E VG BESELIb. WL Batioliie FRrfLI70n whin
assenbled as follows. Fjrst, as illustrated. in FIG 5B, the other |
plate surfEcoaBne §APRKTLI HRESLUIROF REPositedp thepglPmeyrh gebsgﬂ@icpacwy
the bottomsurface y of the concavity 25, and the electrode plate 3

i s di sposad, singsi thiepesiiéons of dhevdut-pubportion 1 Hatand e rrojecting pasod T aremotl 0A
of the electrode plate 3 5 is directed in the engagenent direction
with the pligjedotitngachatier,3be dispsdittors@ahe elediroddtplith 3ntthérepncasity 25 is
illustrated in FIG 5C, when the direction of the electrode plate 3

i S opposi Pfévgﬂegl}?ﬂglgrg Eli@NpAESSr | bed above, in other words, when
the one plate surface 3a on which the coating is applied is disposed
to be opposite Edmgre bottom surface y of the concavity 25, since the
positions of th ut-out portion 10A and the projecting part 35 are

c
not 10aligned w.ih ea ot her i sposition af the el ectrode plate
2on the concavTish 36ilsCuPEiLRIcE. iy SBAgr fiodhulih i SeSBosRRiT B
Then, as illustrated in FIG _7, the spacer 4 on which the el ectrode
pl ate 3 i disppssddsevpriappeshand fiysg del therpibarispacsr ¢ onpuchthrstecypdeplates isn
which the electrode plate 3 is
15  disposed. In other words, the latching portion 26 of the one spacer 4 enters the concave
portion 27a of the latched portion 27 of the other spacer 4. Therewith, a front end of the
extending portion 26b of the latching portion 26 is latched on a front end of the fitting
concavity 27b of the latched portion 27, and the plate surfaces 4a and 4b of the spacers 4
and 4 which are opposite to each other, are approaching each other. As a result, the
20  fitting convex portion 36 formed on the plate surface 4a of the one spacer 4 contacts the
plate surface 4b of the other spacer 4, and close contact between the plate surfaces 4a and
4b of the spacers 4 and 4 which are linked with each other is prevented. Therewith, the

latching portion 26 is elastically deformed to outside the plate surface 4a of the one

spacer 4 by the fitting concavity 27b of the latched portion 27. In addition, the fitting



15di sposed. In other words, the latching portion 26 of the one spacer
4 enters the concave portion 27a of the |atched portion 27 of the

ot her spacer 4. Therewith, a front end,qQf the extendi ng portion 26b
of the latching portion 26 is |atched dﬁ a front end of the fitting

concavity : 11O, . REnR 4a
and 4b of Cﬁevg%%zgrsgéhgq%ﬁ%qﬁ m‘%dc lastr%(yaafs’tcl)pp sdltete tg%eg%tlgﬂildgﬂﬂeg@?teare
appr oachi ng .eac, ther, As a result., the 20fittjng convex portion 36
formed onS‘?rIﬁ eél%af&éhes?ﬂl?ra?@aceﬁéebgﬁh‘f %CIBW(Q—IJ%%‘ 4 contacts the plate
surface 4b of the other spacer 4, and close contact between the plate
surfaces 4a andl¥W¥7bf the spacers 4 and 4 which are linked with each
other is prevented. Therewith, the latching portion 26 is elastically
def ormed t o out bi thes stdte, yheatthe g fpace Uia sbd so hetognlativginowmve4o the athes
fitting concavity 27b of the latched portion 27. In addition, the
fitting 3ShcendabyfittihgZolvexf pdriién Bafigheith pertitigncchbavesSpetiassical |y
deforned to outside the plate surface 4b of the other spacer 4 by the

l'at chi ng PRE&AIMIE Biaté Cks dDatdUiSofsha &cem%dﬁ%n%ﬁhi&%és{opﬂag{ with

slid so as to relatively nove to the ot%er S5spacer 4, t

convex portkon, 36_fj ] he fittin 0 v orti 37,
Accor i norten Bnly i pWiehdind Bl e g SRIBONE cBRb i P onpact s o
into close contact with each other, apd the extending portion, 26b and
the fitti Fgul EéRﬂCFV‘gaT@‘E?Hﬁ%éE‘S to %Eé?thcéé%ﬂ%l}mtt%@%’ﬁac& distigeg 4
are fixed to each other so as not to nove. At this tinme, peripheral
portion opcrphchal podnrddactptleatends plate 8 dveaverediy adifcertespaces gacdhug cach
Thus, each 10el ectrode plate 3 is held so as not to nove inside the
concail t yel2btrade plie 3sipacldrso4s hot to mdviedhsidathe coh@wity Adef fHeadpeaces 4iisto

fitted. [0048] As descri bed above, a connected body M of the
spacer s 4yhich sack BlegiratRthiatd 3 KGE.t he el ectrode plate 3 illustrated
in FIG 8 is assenbled by sequentially connecting

[0048]

As described above, a connected body M of the spacers 4, 4 - is obtained in

which the electrode plate 3 1llustrated in FIG. 8 is assembled by sequentially connecting
15  the spacers 4 and 4.

[0049]

Then, as illustrated in FIG. 2, the electrode bar 21 A fixed to the electrode plate 3
which is the nearest to the side plate SA passes through the electrode through hole 7 of
the side plate SA, and the electrode bar 21B fixed to the electrode plate 3 which is the

20 nearest to the side plate 5B passes through the electrode through hole 7 of the side plate
5B. Then, the electrode plate 3 which is nearest to the side plate 5B is inserted into the
concavity 25 of the spacer 4 positioned one end side of the connected body M, and the
body 6 is covered on the connected body M, and the side plate 5A is aligned so that the
supplying hole 8 and the liquid through hole 28 communicate with each other. Then, in

25  astate where a washer 43 and a spring washer 44 are interposed on the male thread



15t he spacers 4 and 4. [0049] Then, as illustrated in FIG 2,
the el ectrode bar 21A fixed to the electrode plate 3 which is the
nearest to the side plate 5A passes thp@ugh the el ectrode through
hole 7 of the side plate 5A, and the el"éctrode bar 21B fixed to the

| ect r od Lichy d t ' t
el ectro eﬁghi%fa%%f‘ggéeﬁlt él&t%ﬁ@ﬁ%ﬁ@?ﬁrﬁg 2tlﬁgahl}€4§fsfi*§staiea eA_\?_ ern@%{%ﬁz

t hrough t el ectr roug e’ o0 side plate 5B.

el ectrode pl ate .3 ich is rest to the side plate, 5B is_i t ed
Chto ¢ he Bzt 29 T bhd Bsaids pie 05 ptd Bl S dnare raaidhefhe
connected body M and the body 6 is covered on the connected body M
and the siaddstiern, éheoddedtepdaiplagmhaevhaah is hearest e thewsisl plata g Anis ifidted insie thére
| iquid through hole 28 comrunicate with each other. Then, in 25a

st at e whetenaavisashef thid3idendata5apri ng washer 44 are interposed on the
mal e thread 20 portion 23 of each of el ectrode bars 21A and 21B, a
nut 45is faSte[W@Ol Accordingly, the side plate 5A, the body 6, the
side plate 5B, and the spacers 4, 4 are firmy fixed. In addition,

the el ectrode p i | S . i Ls;fitted
i nside the concgﬁlfng ﬁg(lgndgﬁ B#h’?‘g’ﬁg@gg‘%{@g‘“@{i& %}lgs%%%ﬂ%aﬁh lJ??‘ézklai%ove
configuration, the liquid through holes 28. of each.spac a . .
commint bRl B oter, iadiRcno e s i Ao Sl iowd 2
of the liquid through holes 28 comuni cating with each other, which
is positi gﬁ@@g}dwl@ ¢ospennisatag witteeashfothes owhigh iscpaseingd pn thedewer side
supplying hole 8 of the side plate 5A, and the liquid 10t hrough hole
28 posi ti tresbfaronirhenicgigewitk iltsupplemedfolc®d ofrieisaiatpbac GAL and the liquid
extracting hole 9 of the side plate 5B. [0051] I n addition,

t he hpd | ovirb@dtehcld 29 bogaeHedRABE ipkr kRie ¢lutesfednidyuri tMlesSiglethe eRiradtihe
adj acent electrode plates 3 and 3 and then a space is forned. The
I nside of nbia& GRACKAL Plate 5B.

[0051]

In addition, the hollow hole 24 of each spacer 4 is covered by two sheets of the
adjacent electrode plates 3 and 3 and then a space is formed. The inside of the space is

15 the unit cell C in which the electrolyte solution is electrolyzed.

[0052]

In addition, the flow passage 30 of each spacer 4 is covered by the adjacent
spacer 4 and the electrode plate 3 which is fitted into the spacer 4. Accordingly, the
flow passage 30 is a fluid passage communicating the liquid through hole 28 and the

20  inside of the hollow hole 24.

[0053]

In addition, the liquid through hole 28 and the flow passage 30 communicating
with the liquid through hole 28 which are positioned on both sides of the right and left of

the spacer 4, other than the liquid through holes 28 and 28 communicating with the

25  supplying hole 8 and the extracting hole 9, are covered by the adjacent spacer 4 and the



15the unit cell Cin which the electrolyte solution is electrolyzed.

[ 0052] In addition, the flow passage 30 of each spacer 4 is
covered by the adjacent spacer 4 and tBﬁ el ectrode plate 3 which is
fitted into the spacer 4. Accordi ngly, he fl ow passage 30 is a fluid

passage cOREI ecaaﬂe@,g% ].Joitﬂy'g]ﬂdck &omah@ygtﬁe%q/ 45 @b@?hﬁﬁho .

the hollo |t|on t hr oug

28 and the flow assa a rou e
26 whi ch PR GReding v b I S b it g helds maf Ml 8P
spacer 4, other than the |i UId t hr ough. hol es 28 a%ﬁi 28 communi cati ng
with the belamperlsiddy Heiares bmf li’ﬁée%g%tth‘ab?li%hﬂéf? of cagh 8PEETAr ed by
t he adj acent spacer 4 and the 21 electrode plate 3 fitted into the
spacer 4. conongaisgiih eachetlidrow passage 30 is a fluid passage

communi cating with the inside of the liquid through hole 28 and the

i nsi des of the hposew hole 24. As a result, the insides of the hollow
hol es 24 of each spacer 4 comrunicate with each other. 5[0054] Next,

producti on of t RexehRRLEMVHIHe PEATIFIN rikuicienRhRbatr-gloegideode

el ectrolytic cell descri bed above Wl be described referring to
FIG 2. F
S | IS R AP

hol e 28 provi ded on the Io e of eac ac 4 and 10fl owed into
the unit elépqrﬁwq%r%@aw itg wﬂsa@gﬁé@@ogﬁe& ﬁréeﬁleggalé'&w&utw I hat
the spacers 4 communicate mnth each other. Wien the electrolyte

sol uti on Fflewehéyo thedianiktheeushriwde 2mionider esillerslomiseside pf eashispacer 4 and

electricity is applied between the el ectrode bars so that the
el ect Ibdeflbacd irdd fheamit LK drenghithe Anwdassagel 30 bécachtshaste 4 so that the
respectively. As a result, the electrolyte solution is electrolyzed
on the ongyRkAUeosMhlifbRe 3RthQhachk Ber. When the electrolyte solution reaches a
predetermined amount inside the unit cell C, electricity is applied between the electrode
bars so that the electrode bars 21 A and 21B are the ancde and the cathode, respectively.
As aresult, the electrolyte solution is electrolyzed on the one plate surface 3a of the
15  electrode plate 3, and the electrolyzed products of a turbid state of a gas such as chiorine
and a liquid inside the unit cell C, or the electrolyzed products which is mainly formed
from chlorine or the like, are provided. The electrolyzed products reach inside the
liquid through hole 28 of the upper side thereof configuring the outlet from the inside of
the unit cell C via the flow passage 30 of each spacer 4, and the electrolyzed products are
20  extracted through the extracting hole 9.
[0055]
In this case, as described above, the plate surface 3b of the electrode plate 3 on
which the coating is not applied is disposed so as to necessarily oppose the bottom

surface y of the concavity 25 of the spacer 4. In other words, when the electricity is

25  applied between the electrode bars 21A and 21B as described above, the one plate



15el ectrode plate 3, and the electrolyzed products of a turbid state

of a gas such as chlorine and a liquid inside the unit cell C or the

el ectrol yzed products which is mainly fgrnmed fromchlorine or the

| i ke, are provided. The electrolyzed pggducts reach inside the liquid

through h ' from

the. i nai degecan e HRREAUR SapRET P lhea0le A g diofuSiitedhd o

4, and the el c zed oduct s ane 20extracted thr

ext ract | nfoR estopEBsaf bF R cbggfalsegéloaagmesaf& YRR hes Pt
surface 3b of the electrode plate 3 on which the coating is

appl i ed i 32di @pﬁ@géwnswdagnqwfﬁh%@é@tacrlvwe%ﬁag}éo’f1}1?8 bmﬁlarcﬁ%r@ﬂ? ace y

of the concavity 25 of the spacer 4. In other words, when the

el ectri ci tleciralytidaglpl caubbptevweded over adbegparmde bars 21A and 21 B as

descri bed above, the one plate 22 surface 3a on which the coating is

appliesl for the[g3sefle is always the plus side, and nornal

el ectrolysis can be perforned because chlorine is generated on the

plate surface 3%3 dE%r%@&‘hl’&dv‘&naccﬁgﬁh@fd tHe b folafr Qfecﬁbgcﬁl%&k}f?ﬁ@%ell 1, since

efficiency of t bi pol ar - el éct rode” el ect oytlcc 1 can

P et pottishicRigd Bt 87K thﬁsf:\?lL%fﬁ%@hO&l% ore PRSI ﬂf‘i’ﬁ CefiBfidine

projecting part 35 and t ut - out porti.on OA ar oned at the
cor r esponBPTECFEErh PRISEW, st the s i BiT R Sf Here fisfraa laf  lsco@pasicdp
the electrode plate 3 is opposite to the bottomsurface y of the
concavi t ytiRhotiohesuefaeey pbths qoneavity P Scte elestrpdeplatechess ermoisitienddinkige
concavity 25. On the other hand, since the projecting part 35 and the
cut - old pdietdontaviAR Sar ©mibie ofies hiuid; piade die prdjectanypaeisidoandi the cytasit poios
of each other when the one plate surface 3a of the electrode plate 3
i's opposi §gAtage ﬁ&%o@ﬁbﬁéﬁﬁtﬁhlé EGFRpindihg ﬁ&k@tl&@%@éé(dhtdfh&%h&hﬁe ong plate
positions thereof are not al |gned to each other, and the |sp05|t| on

of the el gvﬁ?efc?,%% of :t]?et ec:ff 'd@é' ?ef 888&%\{’1%5% 11%$n § %F g d)?@l]ie c?wggl\ﬂty 25,

ot her wor the el ec annot € asse
spacer 4 |n Jreﬁt|o r.edet.

ol rect i ontheAOsHHonS et ag Eéhér??élotﬁ 3o St QR B RUEO TR glectrode

el ectrode ate 3 are di stl ui shed each other, the electrode plate 3
is not di ﬁg&%wsm threonsawie?> i nreveategdr o HyOlEE wends.dhe clpriiade platg Agrannot
assenbly of the electrolytic cell can be prevented so that normal

el ect tl ybe assembled in the spacer 4 in a direction which is opposite to a predetermined direction.

Accordingly, since the front and rear sides of the electrode plate 3 are distinguished each
other, the electrode plate 3 is not disposed on the spacer 4 in a wrong direction. Thus,
wrong assembly of the electrolytic cell can be prevented so that normal electrolysis can
be performed.
20 [0057]

In addition, since determination of the direction of the electrode plate 3 is casily
performed, the assembly of the bipolar-electrode electrolytic cell 1 can be performed
simply and efficiently.

[0058]



be perforned. 20[0057] In addition, since determ nation of the
direction of the electrode plate 3 is easily performed, the assenbly
of the bipolar-electrode electrolytic |1 1 can be perforned sinply
and efficiently. [0058] 23 In dition, in the first

enbodi nent, the Il L . i

provi ded, and tmegt;(ﬁ{]]édlqﬁbﬁg?ﬁgceé% b%)g}rﬁ%,nﬁ]ggat%@]ﬁoﬁ ?ﬁ‘gog?%#é\)gmg%ﬁ@%@e
portion 37 are fornmed on.th er 4. Thus,. t connection of the.
pacers 4Pafiena it poiedea) BF Rt bopgtio of aebber g Sordny Ragson
connection_state can be made firm 5[0059] (Modification Exanple)

I n additi 8 arg fermedon thespaitbod Thandhe eanacetipn-dihe spaears 6iand d Refween
formed so that the shape of the peripheral portion is in

subst ant i ahdhyotheridas fba pecfordmdesunply, tinbthe wommciionstale canbe made thiad. t o t he
enbodi ment. For exanple, as illustrated in FIGS. 9A and 9B, the
10shapg of the pmspbpheral portion of the cut-out portion 10A nay be
formed so as to be substantially a V shape, and may be forned in

ot her pol ygonal -l cut-out portion 10A surrounds the
outer peri phery(l\g?@lfﬁéﬁﬁ%ﬂ‘e t?)ng part 35, and may be open to the

out si de of one end, peripher f the.electrode plate [0Q60] 151 n
Sddithon. the. pEoRdEm B Bk smiedGinierl The B0SulpPrinaR ol
right end portion of the concave portion 25a which is_positioned on,

t he upper Hohapsef the aeriRireral pertion e gy subgtaniallyra Yishansy o &kywexer, the inpention
projecting part 35 is not formed on inaginary center lines Li to L4
(i n ot her 13wt disniteditp g dpitwdonenmy  Foreexanpds, apdhisppited yn BIGS. B4 andrfiB vhe y
25 so as to be the line symmetry) passing points p and p which bisect
cor net0 poslidpens tikgseripheralforflos odtheichBowtgaedon 10A Aay be fomredsode tobe t he

concavity 25, the projecting part 35 may formon any position of the
concavi tys@ftantially a V shape, and may be formed in other polygonal. In brief, the cut-out
portion 10A surrounds the outer periphery of the projecting part 35, and may be open to
the outside of one end periphery of the electrode plate 3.
[0060]

15 In addition, the projecting part 35 is not necessarily formed on the right end
portion of the concave portion 25a which is positioned on the upper portion side of the
concavity 25 of the spacer 4. If the projecting part 35 is not formed on imaginary center
lines L1 to L4 (in other words, lines bisecting the outer periphery of the concavity 25 so
as to be the line symmetry) passing points p and p which bisect corner portions 25s and

20  25s of the concavity 25 or one side of the concavity 25, the projecting part 35 may form
on any position of the concavity 25.

[0061]
In other words, if the projecting part 35 is formed on the imaginary center lines

L1 to L4, the electrode plate 3 can be disposed on the concavity 25, because the electrode

25  plate 3 having the cut-out portion 10A, which is fitted into the projecting part 35, is



[ 0061] In other words, if the projecting part 35 is forned

on the imaginary center lines Li to L4, the electrode plate 3 can be
di sposed on the concavity 25, because 22(3 el ectrode 25plate 3 having
the cut-out portion 10A, which is fitt into the projecting part 35,

is 24 posiii : j i r B
port 1 on' 18R HORESuSt ke 8 Broft el 3ot oy PR 0N Gl -
surfaces 3a,a 3b ig diyected to, the spacer 4. t.he. ot her hand,
when ¢ he B dhemengn Piareh 88 P ¢(Gne R RGSs G aprioh Tairced © Ehimebe
fromthe i maginary center lines Li to L4 and the cut-out portion 10A
of the el Q@ttg%@%b@lﬁk when the prejeshing rast Iosisformagdrancuppsitiarevipely jsebiftadg
part 35, the formng position of the cut-out portion 10A when the one
pl at e sur frmoethdamedimadyeenieeibtesddetodldadrel Be cwut-ouit @ortbni 10 Aaofghael eatrale,
and the form ng position of the cut-out portion 10A when the other

pl ate sur hree3 dXohfied/seaad shﬁoﬁldfth@ﬂio[iéﬂtiﬂ‘glpaﬂ%, A8 Forl in@Ssitd] GMBel t o
each other. In other words, the one plate surface 3a of the el ectrode

plate 3 CE@‘aﬁﬁ pgktﬁ%élﬁ)#gigtﬁ?{)&%n& Bk&?ﬁrﬁa@@'bﬁ SF&{E%%F%@@%;% ‘E‘rgte’sﬁ%% ina

[0062] (S a secon nt of the
i ti i1l b i bed referring to FIGS. 10A tg 10D, [n th
socond onplivianand SRS doSk GRS ifobt aettiod T heheh B oh e

configuratign of the first enbodi mnent and the description thereof
will be of¥ifacedb if wiewgdin p fQnt vigw; #e ngt poiaxs aligned to ersh othcict Inther ¢
cell 1 of the second enbodi nent, a shape of a cut-out portion 10B of
t he el ect modds, flleame phaté surdlict Bepétie dactnde hlatef 3 eatbesatvaydi dispused Bewicdes
that, the configuration of the second enbodinment is the sane as the
firsti@nbdiedmnton tROFIHE3]. The cut-out portion 10B of the
second enbodi nent is fornmed such that an angle portion 3s of the

el ectrode pl at e[o’@)@})rrespondi ng to the projecting part 35 of the
spacer 4 is cut in a straight shape when the one plate surface 3a of

the el ectrode p ' | d froma front view Two angles 01 and
02 fornmed on th{es‘%éﬁ?%ag]t:‘b%aé]m%mﬁte 3 are forned to

Next, a second embodiment of the invention will be described referring to FIGS.
10A to 10D. In the second embodiment, the same reference numeral is given to the
15 same configuration of the first embodiment and the description thereof will be omitted.
In addition, in the bipolar-electrode electrolytic cell 1 of the second embodiment, a shape
of a cut-out portion 10B of the electrode plate 3 is different from the first embodiment.
Besides that, the configuration of the second embodiment is the same as the first
embodiment.
20 [0063]
The cut-out portion 10B of the second embodiment is formed such that an angle
portion 3s of the electrode plate 3 corresponding to the projecting part 35 of the spacer 4
is cut in a straight shape when the one plate surface 3a of the electrode plate 3 is viewed
from a front view. Two angles 01 and 62 formed on the ¢lectrode plate 3 are formed to

25  be different from each other by the cutting. The shapes of the electrode plates 3 are



25be different fromeach other by the cutting. The shapes of the
el ectrode plates 3 are 25 different fromeach other by such an
el ectrode plate 3, between a case mherﬁ the one plate surface 3a of
the electrode plate 3 is directed in o e direction and a case where
t he ot her f Lo I | [ t i
one direCPﬁﬁﬁ%ﬁﬁ@@%&?ﬁgﬂ%%895?%8§§3L§ﬁﬁ?&%§6?b@%ﬁggb %@ghig%§F90ﬁ@
enbodi ment, as jllystrated in FIGS.. 10A and.10B, .onl.y when the ot her
late sur plaseSuation 42 phBeeheohPicaiats i duaed in GpSRidn #7Y e Botecr
surface y of the concavity 25, the projecting part 35 and the cut-out
portion 1loBcaplatgsysioes dnelthe slccmedeninieidon direded Bsonsrtiicalion. o each
other, and the electrode plate 3 can be di sposed inside the concavity
25. On the ot hef0dhd, as illustrated in FIGS. 10C and 1010D, when
the electrode plate 3 is assenbled to the spacer 4 in a direction
opposige to a ppesisliRkR] siadlAid fetabovb fidt @AbddiMentMR Bdstrged intRIE®. 1040
the projecting part 35°0f the cut-out portion 10B is shifted fromthe
position i i r t .

Ghd iﬁ@ RiPIREL {h@g)t}%g Ip!at%é:rgaggg%)to?ﬂleeél@c%ﬁg ggtaoi i ogag‘sde%o the

fitted into the projectin hen "‘canno T1tt I nto

concavity,25. [0Q65 ccordi.n m.also i.n th ecopnd epbodi nent

S ar 1 oW Sy dE S o Gictfe hiEaS BRETE HEPU ot 108
surface 3b of the electrode plate 3 i s opposite to the concavity 25,
the el ect AEd@siioaedontheorins ¢pyppoadingio eard afhpicand the clageedediiagPysan
t he sanme functions and effects as those of the above first enbodi nent
can be obbaiispeked[ixdd6he 20cBity @5 EnQodlienather)hand, as illnrated in FIGS r 0C and
enbodi ment of the invention will be described referring to FIGS. 11A

to 110 | nobhwhéhihe dlcerbdiplarRry is atfrtbate tliefpacanca adirsetial oppfsié e
to the same configuration of the first enbodi nent and the description

t her eof ‘;‘ipfe'detleﬁnfﬁ@ﬁ tirEdion! & Pﬁ?irght‘%ﬁ@oi iffell Ao ?l?]eg]% cgﬁ% \%{ §98€the cut-out

el ectrolytic cell 1 of the i ment, guration

t hereof | Eoﬁiio%flﬁéelmhiﬁ&? ﬁ'oxthhtﬁe ];)‘iogiﬁttm 8%8 %iroﬂrgé?ltngipgrt%lg?énaltﬂg el%@tgg(ﬂai prigte

portion

3 15 fitted into the projecting part 35 and then cannot be fitted into the concavity 25.

[0065]

15 Accordingly, also in the second embodiment, similar to the above first
embodiment, only when the other plate surface 3b of the electrode plate 3 is opposite to
the concavity 25, the electrode plate 3 can be disposed on the spacer 4. Accordingly,
the same functions and effects as those of the above first embodiment can be obtained.

[0066]

20 (Third Embodiment)

Next, a third embodiment of the invention will be described referring to FIGS.
11A to 11D. In the third embodiment, the same reference numeral is given to the same
configuration of the first embodiment and the description thereof will be omitted. In
addition, in the bipolar-clectrode electrolytic cell 1 of the third embodiment, the

25  configuration thereof is different from the first embodiment in that the engaging portion



26 is not cut out and is a hole 40 into which the projecting part 35
is fitted. Besides that, the configuration thereof is simlar to the
first enbodi nent. [0067] In the third odi nent, the hole 40 has a
dianeter slightly larger than the 5diarfeter of the circle colum of
the project.l : STe)! i [ : f it o
the hol e 40/0tBbRTend o a RAE AR RARLPRE phdedtlepald 35 AR ARC e
the third_enbodi nent, .the project] art 35.is fornmed so as not to
bosi t1 on. d1F ety e RER {8 bmPgaimint CORur t her mor 6. when
the other plate _surface 3b is disposed opposite to the bottom surface
y of the concav[QquZS of the spacer 4, the hole 40 of the electrode
plate 3 is formed on a position into which the projecting part 35 is
fitted. Accordi hylhy thirhembedinwst thitdwde 4bhas adameter slightlylapgecthamthepar t
35 is fitted into the hole 40, and the electrode plate 3 can be

di spos®d dhanidie ofeicemlé yoldihn ofidwaptefectidspdrt 33 shd ofebtid $aft 351ddn be
and 11D, when the 15one plate surface 3a is disposed to be opposite
to the bogiiemmsyifars. ¥oof the concavity 25, since the position on
which the hol e 40 ;'S formed is shifted fromthe position of the

proj ecting part ({%%8 the electrode plate 3 is prevented fromfitting
into the concav[ y ]25. Accordingly, also in the third enbodi nent,

simlar to the first and.s d enbodj nents, only n the other .
ol at e surf ace 3BSHUSTABIAR BEY e BRALE a0 e b Embramest raprojcting
concavity 2025, the electrode plate 3 can be disposed on the spacer
4. Thus, bphg38antoracd eeasneido phutionnen theempgingty asnsotinesdnk todeth be
obt ai ned. [0069] In addition, in the first enbodi nent, the
modi f i@ at Fonhexaog ivdentthesthef plarduifhe: e divgosdpgbsient thd hetoangatiee y
portion is the projecting part 35 and any of the
of the concavity 25 of the spacer 4, the hole 40 of the electrode plate 3 is formed on a
position into which the projecting part 35 is fitted. Accordingly, in the case described
above, the projecting part 35 is fitted into the hole 40, and the electrode plate 3 can be
disposed on the concavity 25. However, as illustrated in FIGS. 11C and 11D, when the
15 one plate surface 3a is disposed to be opposite to the bottom surface y of the concavity 25,
since the position on which the hole 40 is formed is shifted from the position of the
projecting part 35, the electrode plate 3 is prevented from fitting into the concavity 25.
Accordingly, also in the third embodiment, similar to the first and second embodiments,
only when the other plate surface 3b of the electrode plate 3 is opposite to the concavity
20 25, the electrode plate 3 can be disposed on the spacer 4. Thus, the same effects as that
of the first embodiment can be obtained.
[0069]
In addition, in the first embodiment, the modification examples thereof and the

second embodiment, the engaged portion is the projecting part 35 and any of the

25  electrode plate 3 having the cut-out portion 10A or the electrode plate 3 having the



25el ectrode plate 3 having the cut-out portion 10A or the el ectrode
plate 3 having the 27 cut-out portion 10B can be applied to the
spacer 4 including the projecting part .35. However, as illustrated in
FIGS. 12A and 12B, and FIGS. 13A and 13B, for exanple, the | atched

portion _ j i . i i he. - QUt
portion Tg% @g"%@’ﬂ%@é‘g& a??i'ﬁg’o%%'f aé%ﬁ ‘r%‘ugg}gttﬂégr&]%@g%%ﬁ%g case
when t he aged tion.Ls r 0j in or , ~onl en
the el oot FOdEYE af Qlostriga i PIE 4 AR B! o R 43R a3 R il the
pl ate 3 can be di sposed on the concavity 25. Thus, the sanme functions
and ef f eclaiched poREEmay be peraigsding vall Xt oray dfitieddpledhe Aot Rewitos 104rptbe
obt ai ned I ndustrial Applicability [0070] 10According to the

bi pol ar - el18B; meidad ef the praégtingpactedSl dfven hrea case eviien die, engegedogiroon sfthe
the el ectrode plate can be avoid due to an wong disposition of the

el ectrpde fﬂj@dtiﬁag vadlids (0&cy 18 881 vlfentth@clebiesde Aty Siis dipddid Cineme YireétidnD he
bi pol ar-el ectrode el ectrolytic cell in the early stage can be avoid.

[ addi T RuBRENARS O HelBspBOR e Bhnd0fy 95 CCTH AN MR AL &b End

avoi ded, and t short life o e electrode plate’Is prevente
15[ 0071] ctrpde

| n addition cording t.o the.bipol ar,- el

er ot of yEfets &l b e s Tt ot sStms i e beliibdEncy o

t he bi pol ar - el ,egtrode el ectrolytic cell can be naintained for a | ong

period. [ butesyriabdppliceldityi on, according to the bipol ar- el ectrode

electrolytic cell of the invention, since the direction of the

el ectrode pl at e[WdA] be easily determnined, the assenbly of the

bi pol ar-el ectrode electrolytic cell can be perforned sinply and

efficiently. According to the bipolar-electrode electrolytic cell of the invention, corrosion of
the electrode plate can be avoid due to an wrong disposition of the electrode plate, and
decrease of the electrolysis efficiency of the bipolar-electrode electrolytic cell in the early
stage can be avoid. In addition, peeling of the coating of the electrode plate can be
avoided, and the short life of the electrode plate is prevented.

15 [0071]

In addition, according to the bipolar-electrode electrolytic cell of the invention,
the electrolysis efficiency of the bipolar-electrode electrolytic cell can be maintained for
a long period.

[0072]

20 In addition, according to the bipolar-electrode electrolytic cell of the invention,
since the direction of the electrode plate can be easily determined, the assembly of the
bipolar-electrode electrolytic cell can be performed simply and efficiently.

Reference Signs List

[0073]

25 1 bipolar-clectrode electrolytic cell



Ref erence Signs List [0073] 251bi pol ar-el ectrode el ectrolytic cell
28 2chassis 3el ectrode plate 3aone plate surface 3bother plate
surface 54spacer 10A, 10Bcut-out porti gg (engagi ng portion)
25concavity 26l atching portion 27l atch portion 1035projecting part
(engaged porti op) 36f£ﬂa%§i99 convex portion 37fitting concave portion

3 electrode plate
3a one plate surface
3b other plate surface
5 4 spacer
10A, 10B cut-out portion (engaging portion)
25 concavity

26 latching portion

27 latched portion

10 35 projecting part (engaged portion)
36 fitting convex portion
37 fitting concave portion
40 hole (engaging portion)

50,51 projecting wall (engaged portion)

15 C unit cell



40hol e (engagi ng portion) 50, 51 projecting wall (engaged
portion) 15Cunit cell 29 CLAIMS 1. A bipolar-electrode

el ectrolytic cell which includes a chaig an el ectrode plate
perform ng electrolysis in electrolyte ol ution and generati ng

el ectrol yzed products, 5 and a pl at gjsfpred spacer having a
concavity on which the el ectrode plate I's di sposed, and in which an
unit cell, which is formed by connecting a plurality of spacers in
which the electrode plate is disposed on the concavity so that one

pl ate surface of the electrode plate is directed to one direction, is

di sposed insidelthé @P@%&?’%Ctrqdﬁéleé'gplyﬁéGﬁlﬂ)f"‘ihéﬁhdﬁcluﬁ% eigatean slsctpdn

which is provided on any one side of the concavity of the lOspacer
and t he ebbkitd paotempigelestradysis iarelestrghtd sedutpor aridggeneilatiog clestrdlpradgatodurets,
the other side with respect to the one side, wherein the

engagesi peid i phateastthpbd spRBABIITEG QRAChVIBNorBWRicR IS dleqrRd phide RHidpdsed,
correspond to each other, and are formed to di spose the electrode

pl ate i nshgeif Dricl 2k ARG Y twvhichMREBrmhdeh %n@ét% I?Hfai ﬂ?@f sﬁ?ﬂce’i@ﬁl which

el ectrode plate is disposéd on the con V|ty t

di h d
por 01 on alts g slusR i Palbd gifng sg%%wﬁ%gop@whoqeop Tk eI g
%EXG?LE%I#F&’? dieed T i ditetion § WP s Bhate, e ol Spomn

the concavity 20t oward the one direction.
an engaged portion which 1s provided on any one side of the concavity of the

10 spacer and the electrode plate; and
an engaging portion which is formed on the other side with respect to the one
side,
wherein the engaged portion and the engaging portion are positioned so as to
correspond to each other, and are formed to dispose the electrode plate inside the
15  concavity, when the one plate surface of the electrode plate is disposed on the concavity
toward the one direction, and
wherein the engaged portion and the engaging portion are positioned so as not to
correspond to each other, and are prevented from disposing the electrode plate inside the
concavity, when the other plate surface of the electrode plate is disposed on the concavity

20  toward the one direction.

2. The bipolar-electrode electrolytic cell according to claim 1,
wherein the engaged portion is a projecting wall or a projecting part formed on

the concavity, and



2. The bipolar-electrode electrolytic cell according to claiml1,
wherein the engaged portion is a projecting wall or a projecting part
formed on the concavity, and 30 ﬁherei n the engagi ng portion
is a cut-out portion or a hole forned 3’ the el ectrode plate. 3. The

bi pol ar-el ectro I £ : .l : i
S5wherein the spg@gl(rachﬁg]% eﬁ@%’%’%ﬂﬁﬁgh bsgafftﬁéﬁl %lﬁ@g?%ﬁbl{@%ﬂﬁdgtﬁr&he
surface anfj o) &eat cthed portion which latches the |latching portion of
anot her sﬁe?(q,é? a‘?‘laeperforns connection thereto. 4. The

bi pol ar-el ectrode electrolytic cell according to claim3, 10wherein a
fitting convex portion is forned on the one plate surface of the
spacer, and a fitting concave portion, which is fitted into the
fitting convex por Thobipolarleetrodreelpdtent wicseallfascerdofg toiekimtlhegr2, spacer
and hol ds the connection between spacers, is formed on the other

pl ate Surface ofwvhtieéh Sipapaer hds latching portion formed on the plate surface and a

latched portion which latches the latching portion of another spacer and performs

connection thereto.

4. The bipolar-electrode electrolytic cell according to claim 3,
10 wherein a fitting convex portion is formed on the one plate surface of the spacer,
and
a fitting concave portion, which is fitted into the fitting convex portion of the
one plate surface of the other spacer and holds the connection between spacers, is formed
on the other plate surface of the spacer.

15



