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(57) Abstract

A process for the fabrication of an electrochemical cell component which comprises an ion exchange membrane joined to 2 frame
member formed from a dissimilar polymeric material, which process comprises the steps of: i) coating the border of at least one face of
an jon sxchange membrane with a solution in a solvent which is miscible with water of the polymeric material from which the said frame
member is made, or of a polymeric material which is compatible with the polymeric frame material; ii) optionally allowing the said coated
membrane to stand and/or drying the said coated membrane; iii) placing the coated face of the jon exchange membrane from step (i) or
.step (ii) in contact with the said frame member; and iv) joining the coated ion-exchange membrane to the said frame member.




sgroups. Exanples of cation exchange nenbranes are Nafion (DuPont),
Flem on (Asahi G ass) and Aciplex .. ~ "(Asahi Chemical). An exanple of an
ani on exchange menbrane is Tosflex (Tosoh Corporation). 25

When incorporating ion exchange nenbranes into el ectrochem cal cells
it is inpor WO73B48L t he menbrane to be | ocated i n rdmEGE2bI976 N such a
manner that a good joint is fornmed, to ensure that the nenbrane
becones an integral part of a nexlyane frane el ectrode 30

assenbly. Industrial electrolytic or galvanic cells, such as
secondary batteries, fuel cells and el ectrol ysers, typically consi st
of nodul es which each conprise a number of stacked, |ayered

conmponent s whi ch are : For exanple, in a
35 - secondary battery of t -H&P‘%r
I nsul ati ng

- 2- conmponent s typiBLECIROCES L _CELD| QOMPONENIS
fl owfranes, each containing an electrode with a pIurallty of such

fllo frames being sandyeehedesone srh@UELI - JAOLACE SOUBYETS such as

nmenbr anes and 5 ranes are ner al n the wet
5 the fabrication of electrochemlcal cell components

and, in particular, to a process for joining a
membrane to a frame, the said membrane constituting a
component of an electrochemical cell such as a fuel
cell or a cell for energy storage and/or power

10 delivery.

Ion exchange membranes have been proposed for use
in various electrochemical applications, including
chlor-alkali cells, fuel cells and energy storage/
power delivery devices. In these devices the ion

15 exchange membrane serves to separate the compartments
of the cell, whilst providing a conducting pathway for
ions through the cell.

Ion exchange membranes for use in such
electrolytic cells may be films of fluoropolymers

20 containing acidic groups or derivatives of acidic
groups. Examples of cation exchange membranes are
Nafion (DuPont), Flemion (Asahi Glass) and Aciplex
(Asahi Chemical). An example of an anion exchange
membrane is Tosflex (Tosoh Corporation).

25 When incorporating ion exchange membranes into
electrochemical cells it is important for the membrane
to be located in the cell in such a manner that a good
joint is formed, to ensure that the membrane becomes
an integral part of a membrane frame electrode

30 assembly. Industrial electrolytic or galvanic cells,
such as secondary batteries, fuel cells and
electrolysers, typically consist of modules which each
comprise a number of stacked, layered components which
are clamped together in a stack. For example, in a

35 secondary battery of the redox flow type the



swel | ed form between the other co | menbr anes have a
tendency to tear, crease, fold or the stack of conponents

i s being assenbl ed. An i npr of |n orporating t he 10
menbrane into the cell, which also prOV|des support to t he nmenbrane
during cell WOSaR$#6Yy, K s required. Whil st it 00976

advant ageous to join the. nmenbrane to a surrounding frane nenber I n
order to assist in the location of_the nenbrane in the cell and 15

to facilitate cell construction, the materirals from whi ch ion
exchange nmenbranes are fornmed are not generally readily joinable to a
frame nmenber by conventional techniques, such as by wel ding, since

t he polymeric material of the menbrane will generally be 20

hydr ophi | i c and t h€oper)aaEs ctyriaalilyl copsislke qf glectricallgnber wil |
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a water-miscibl e spunetire as the stack of ofowgrmmemtisyirsrbeimgpterial from
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material which is co ati b JL
10 rane 1nto e cell, which also provides support to

the membrane during cell asserbly, is required.

Whilst it would be advantageous to join the
membrane to a surrounding frame member, in order to
assist in the location of the membrane in the cell and

15 to facilitate cell construction, the materials from
which ion exchange membranes are formed are not
generally readily joinable to a frame member by
conventional techniques, such as by welding, since the
polymeric material of the membrane will generally be

20 hydrophilic and the polymeric material of the frame
member will generally be hydrophobic. We have now
developed a process for joining a membrane to a frame
member which overcomes these problems.

Accordingly, the present invention provides a

25 process for the fabrication of an electrochemical cell
component which comprises an ion exchange membrane
joined to a frame member formed from a dissimilar
polymeric material, which process comprises the steps
of:

30 ' i) coating the border of at least one face of

an ion exchange membrane with a solution in
a solvent which is miscible with water of
the polymeric material from which the said
frame member is made, or of a polymeric

35 material which is compatible with the
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- 3- polynmeric franme material; 1)
optionally allow ng the said coated nenbrane : to stand
and/or drying the said coated menbr ane; 5 i)
pl aci ng the ¥s¥78&86tace of the ion exchange PCT/GRONDE9as e from
step (i) or step (ii) in contact with the said frane
menber; and . iv) joining the cogted ion exchange menbrane to
the said frame nenber. 10 In carrying out the process of the

pr esent i nvention a coating solution is prepared of a

polynmeric material in a solvent which is mscible with wat er. The

polynmeric material is either tggvsane Eaterigl as that from which
the frame is made, or a 15 POPOMSHAS TX2ME: BRFEY 23 ch is conpati bl e
t herewith. Pref erdidd optionally faddowhngcthstsaick coated nembriangme

are poly(vinylidene fluorideky $ind \gﬂaybrca{.ﬁi,i@eahe said coPdd/ur et hane or
pol y(net hyl nethacrylate). Thesge are therefore the polynmers of

choice for the formation of WSPPraf&fe coating sol ution. The
solvent for th& formati ddidf plaeinghiengoated faee)|qfi ithe ionexghanpge which

iIs mscible with water. membranid |frode suBge| ) e stlapt (Lhe frerm
"mscible is contact with the said frame member; and
iv) Jjoining the coated ion exchange membrane to
the said frame member.

10 In carrying out the process of the present
invention a coating solution is prepared of a
polymeric material in a solvent which is miscible with
water. The polymeric material is either the same
material as that from which the frame is made, or a

15 polymeric material which is compatible therewith.
Preferred materials for the construction of the frame
are poly(vinylidene fluoride), poly(vinyl chloride),
polyurethane or poly(methyl methacrylate). These are
therefore the polymers of choice for the formation of

20 the coating solution.

The solvent for the formation of the coating
solution is a solvent which is miscible with water.
It will be understood that the term “miscible” is
intended to include within its scope solvents which

25 are partially or fully miscible with water. This is
because the ion exchange membranes contain water and
by choosing a solvent for the coating solution which
is miscible with water the coating solution is able to
impregnate the membrane.

30 Solvents which are miscible with water are polar
solvents such as methanol, ethanol, dimethyl
formamide, dimethylsulfoxide, tetrahydrofuran or N-
methyl-pyrrolidone.

The coating solution is coated onto the border of

35 at least one face of the ion exchange membrane by



I ntended to include within its scope solvents which 25 are partially or
fully mscible with water. This is because the i on exchange

menbr anes contain water and by choosing a solvent for the coating
sol uti on which is mscible wwith water the coating solution is able
to | NfYYPRste t he nmenbrane. 30 Sol vent's Wik I sci bl e
with water are pol ar sol vents such as net hanol, ethanol, dinethyl
formam de, dinmethyl sul foxide, tetrahydrofyran or N

met hyl - pyrrol i done. The coating solution is coated onto the
border of 35 at | east one face of the ion exchange nenbrane by

WD 97/ 38461 PCT/ GB97/ 00976

-4- conventional techniques such as roller coating, K-bar
coating, painting eenventdanad; trehpigues, sushr pecxphler coatingpkrhan(

coating nethod is &sitixid,! ipadhtifgt &€ screen ppiftoNYy. | MeNbasbicyrvi di ng
that an even coatifgh;cd or BRRYRY iR 14Chob! ot {tEs JERLARR CON DE

achieved. It ) ) . )
present invention, providing that an even coating

5 around the border of the membrane can be achieved. It
may be advantageous to mask the area of the membrane
which is not to be cocated since this provides
dimensional stability to the membrane.

The concentration of the polymeric material

10 dissolved in the solvent will generally be in the
range of from 0.2 to 20% weight by volume of the
solvent, preferably 2 to 5% by weight of volume of the
solvent.

The ion exchange membrane which is coated in

15 accordance with the present invention may be a
fluoropolymer containing acidic groups or derivatives
of acid groups. For example, ion exchange membranes
which may be used are the copclymers of
tetrafluoroethylene and a sulfonated or carboxylated

20 vinyl ether such as those sold under the trade names
of Nafion (DuPont), such as Nafion 112, 115 or 117, or
Flemion (Asahi Glass). Another perfluorinated cation
exchange membrane which may be used in the present
invention is Aciplex (Asahi Chemical). Another

25 membrane which may be modified according to the
invention is a cation exchange membrane which is a
polystyrene sulfonate membrane from Tokuyama Soda sold
as Neosepta CM1l, Neosepta CM2, Neosepta CMH, Neosepta
CMX and Neosepta CMS, and Selemion (Asahi Glass).

30 Other membranes which may be used in the present
invention are heterogeneous membranes such as those
based on polystyrene sulfonate ion exchange resin
blended with another polymer such as polyethylene.
Another type of membrane which may be used is a post-

35 irradiation grafted membrane. An example of an anion



may be advant ageous to nmask the area of the nenbrane which is not to

be coated since this provides di nensi onal stability to the nenbrane.
The concentration of the polynmeric material 10 di ssolved in the sol vent
will-generally be in the range of fromO0.2 to 20% wei ght by vol une
of the WOIABH preferably 2 to 5% by wei ght of vol urercss7oies

sol vent . The I on exchange nenbrane which is coated in 15
accordance with the present invention may-bg a fl uor opol yner

contai ning acidic groups or derivatives of acid groups. For exanple,
I on exchange nenbranes whi ch may be used are the copol yners of
tetrafl uoroethyl ene and a sul fonated or carboxylated 20 vi nyl et her

such as those sold under the trade nane ofq;gtiog %EuPont such as
Nafion 112, 115 or PFghapge membrang é‘mlé’H PREME UGSLs I ThR RERFE
perfluorinated cati dmvention &sclesfjexTdFosfihex Gunperakgonk. used in the

present i nventi ongha fﬁhpé:?éha(n@%ahbm@&i@ GAlikh ABOhE&S ir’%he
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cLor
cation exchange nemfF&TE ?Eﬁea‘é wild ge%}'?%l[)w:gﬁg guﬁ’gﬂglegsrréﬂbr ane
from Tokuyama SBda sihledrange of afrddeddefsoa2fpin, MeweeprafSrahldorospsa CVH,
Neosept a CI\/D(t'quzglgﬂsepta CvB, and Sel em on (Asahi Jass). 30

O her nmenbranes whi ch naénbe used

i,nvent i
het er ogeneous nenbr anes bf?ﬂ? [ gostel' ar%ﬁ?%d‘ﬁnb85? t%ﬂwﬁ% Gg}onate
i on exchange resin of the preqegs| Qﬁtﬂheaﬁsﬁﬁemt;ﬂﬂﬁf@ﬁ#osue$|ngﬂferably
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35 irradiatign orafhed ORERE ANGmer \ing* 30REE HenRaRB P4 a11owed to
stand it is believed that beneficial effects may be
achieved by the solvent percolating into the pores of
the membrane, or by the solvent softening the surface
of the frame. When the coated membrane is dried, the

15 drying may either be carried out at room temperature,
or by heating as required.

The coated face of the membrane is then contacted
with the frame member and the assembly joined
together, generally using a combination of heat and

20 pressure to achieve satisfactory joints. The assembly
is preferably heated to a temperature at or above the
melting point of the polymeric material of the frame,
but below the temperature at which the membrane
material degrades, so that the polymer material

25 softens and forms a joint with the membrane material.
For example, for joining poly(vinylidene fluoride) teo
Nafion the temperature range will generally be in the
range of from about 170°C to 300°C. Suitable techniques
for achieving joints between the membrane and the

a0 frame member include induction welding, hot bar
welding, hot gas welding or ultrasonic welding.

A particular advantage which is associated with
the present invention is that the edges of the
membrane are heat sealed during the processing steps

35 and this prevents the membrane wicking, which has been
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-5- exchange nenbrane which may be used in the present

i nvention is Tosflex (Tosflex Corporation). The ion exchange
menbr ane which is used in the present invention will generally have a
t hi ckness iwo9%38461t he range of from25 to 250[err]m nor ly from
50 to 125[err]m The nmenbrane coat ed argﬁﬁgﬁ%ﬁgggorder I n
step (i) _of the process of the present invention is preferably

al lowed to stand or dHedbeHweitis]&fkdtothelo frame nenber.
When the coated nenbrane is allowed to stand it is believed that
beneficial effects nay be achi eved by the solvent percolating into

t he pores of t he nenbrane, or by the solvent softening the surface

of the frane. Wier phobtemti thenbrshe is dried, the 15 drying may either

be carried out at I 00 NMph & "Bt Mefibrane asd¥m bﬁ@éﬁrEkiiioﬂGQH&red-
The coated face of the_ge th,the frame

menber and the as §8%F91T€?€fg&%el grggggﬁg‘%ﬂéﬁ‘% ggﬁﬁ?’éﬁ" Ijgf‘v‘\alfé’itrilﬁna _
conbi nati on of hemekesdib(easimre$ouhandle tdie eesbrane Hntiporyidesman. The
assenbl y 5 15eakgf faphdy MrRALeHg! tne ddiBianat Uhca deldl stba¥eutde

of the type as discussed above. The present invention

thus includes within its scope a frame/membrane

assembly produced according to the process of the

invention.

10 The present invention also includes within its
scope an electrochemical cell which comprises one or
more frame/membrane assemblies produced according to
the process of the invention.

The present invention will be further described

15 with reference to the following Examples.

EXAMPLE 1

Strips of membrane material (Du Pont's Nafion

20 117) 25mm wide and approximately 60mm long, were dried
under vacuum at 60°C for 30 minutes to remove water
from the membrane. Solutions comprising 1g or 2g
peoly(vinylidene fluoride) dissolved in 40cc of N-
methyl-pyrrolidone (NMP) were prepared. Each solution

25 was then applied to the freshly dried membrane by
dipping. The coated membranes were then allowed to
stand in air. The membranes coated with PVDF were
then joined to a poly(vinylidene fluoride) frame using
induction heating in the following way. A loop of

30 stainless steel wire was fixed to a ceramic insulator
in close proximity to an induction workcoil connected
to a high frequency (approximately 180 kHz) power
supply. The workcoil heated the stainless steel wire
to a temperature of approximately 200°C and this

35 heated the membrane samples and frame materials,



.melting point of the polyneric material of the frane, but bel ow t he
tenperature at which the nenbrane mat eri al degrades, so that the

pol ymer material 25 softens and fornms a joint with the nmenbrane

mt eri al . For exanple, for joining poly(vinylidene fluoride) to

Nafi on the twopesséwre range will generally be in the PCT/GBIYTO9TST from
about 170[err]C to 300[err]C. Suitable techniques for achieving
joints between the nenbrane and the 30 . rame nenber include induction
wel di ng, hot bar wel di ng, hot gas wel ding or ultrasonic wel ding.

A particul ar advantage which is associated with the present invention
Is that the edges of the menbrane are heat seal ed during the

T OcesSing Steps 3 miag a Joint (o Forn affer Aipronindtsly W Wi ch has
PCT/ GB97/ 00976 seconds. - 6- a problemin
the past . Thee! 5B SBrganaRe i A SERIP vayVahahté st @duaally
according to the pﬁﬁﬁ%?%egLrélfyRLSSFQ% LQX rgdén}elatively strong in
5 tensile. Three specimen joints were immersed in water
for over three weeks and then manually tested. The
mechanical properties of these joints were unchanged

compared to joints tested immediately after joining.
10 EXAMP

Following the procedure of Example 1, a solution
of 2g of poly(vinylidene fluoride) in 40cc of NMP was
applied to Nafion 117 (DuPont). The coated membrane

15 was then allowed to stand.

The membrane was then joined to a PVDF frame
using a 3mm wide hot bar weld at 260°C at a pressure
of 48.2kPa (7psi) for 3 seconds. A good join was

produced.
20
EXAMPLE 3
Following the procedure of Example 1, a Nafion
115 membrane was dipped in a solution comprising 1g of
25 poly(vinyl chloride) dissolved at room temperature in

20cc tetrahydrofuran.
The membrane was then joined to a PVC frame using
a 3mm wide hot bar weld at 175°C at a pressure of 68.9
kPa (10psi) for 5 seconds. A good join was produced.
30 A similar good join was obtained using a bar
temperature of 210°C at a pressure of 7psi for 3
seconds.



makes it easier to handle the nenbrane and provi des an 5 easy way of

| ocating the nmenbrane in a cell structure of the type as discussed
above. The present invention thus includes within its scope a
f r aie/ menbr ane assenbly produced according to the process of the

i nvention. wb®738461 The present invention also incl ud%ﬁ&ﬁp’wé ts
scope an el ectrochem cal cell which conprises one or

frame/ menbr ane .assenbl i es produced accorgl ng to t he process of the

i nvention. The present invention will be further described 15
with reference to the foll ow ng Exanpl es.

Exanole 1 Strips of nenbrane material (Du Pont's Naf ion 20
117) 25mm wi de and approxi mately 60nm | ong, were dried under vacuum
at 600C for 30 mnutes to renove WoEXBMPLES 4 t6:28n t he nenbrane. Sol utions
conprising 1g or 2g pol y(vinylidene fluoride) dissolved in 4OCC of

N- met hyl - pyrr one wer e are Eac l ution was
then applied to the frgets%%? 8Fi ’éﬁ%%"’fﬂﬁ éﬁ?gg f17 9 gllfj“g HﬁreThe coat ed
menbr anes wer e thenemaltqméémwme and mwexmawly 60mn dongr dnctheoat ed
with PVDF werse . as-reddiffed etatd. t SautdbnsYEoxpt iRy flguek fde)oi rame

usi ng i ndugt [ t g

st ai nl ess st eel \/\? %’%] ﬁcfahaqgrégl &]&Jo;i#legwn 4‘}‘@‘%/ OfAéo(iQ’Eng i 7°%F ose
proxinity to an ipueRayesh wERRBOFPLEHIAEWREJapPlied %taxehmgnbxrar&]uency
(approxi mately 18Py kiiA)shidigeas a polymsnipl Jaydhe ek a@imbrhafased the

st ai nl ess st eel a f glpé)rtq,ggn[rg [err]C and
this 35 heat \é\%g o WI rgﬁgagaﬁl esl%talrfllégF?ane pEhla 20
10 polymerlc frame materials in the following way. A 3mm

wide strip of nichrome electrically resistive tape was
protected by a PTFE sheet to prevent sticking, and
heated to the temperature indicated. This heated the
membrane samples and frame materials, causing a joint
15 to form after the time indicated.
The results obtained are given in the following
Table 1.
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obt ai ned using a bar

for
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polyneric franme materials in the

wi de strip of nichrome electrically resistive
protected by a PTrE sheet to prevent sticking,

heated to the tenperature indicated. This heated the

polyneric | ayer were then joined to 10
and frame material s,

fol Fow ng way.

t ape was

WO

and

menbr ane sanpl es

-t19 formafter the tinme indicated.
Tabl e 1.

causing a joint 15

A 3mm
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CLAIMS:
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1. A process for the fabrication of an
electrochemical cell component which comprises an ion
exchange membrane joined to a frame member formed from
a dissimilar polymeric material, which process
comprises the steps of:

i) coating the border of at least one face of

an ion exchange membrane with a solution in
a solvent which is miscible with water of
the polymeric material from which the said
frame member is made, or of a polymeric
material which is compatible with the
polymeric frame material;

ii) optionally allowing the said coated membrane
to stand and/or drying the said coated
nembrane;

iii) placing the coated face of the ion exchange
membrane from step (i) or step (ii) in
contact with the said frame member; and

iv) Jjoining the coated ion-exchange membrane to
the said frame member.

2. A process as claimed in claim 1 wherein the
frame member is made from poly(vinylidene fluoride) or
poly(vinyl chloride), polyurethane or poly(methyl
methacrylate).

3. A process as claimed in claim 1 or claim 2
wherein the solvent in which the polymeric material is
dissolved or dispersed is methanol, ethanol, dimethyl
formanide, dimethylsulfoxide, tetrahydrofuran or N-
methyl-pyrrolidone.

4. A process as claimed in any one of the

—
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- 14 - CLAI MS: 1. A process for the fabrication
of an el ectrochem cal cell conponent which conprises a 5

wat er - cont ai ni ng i on exchange nmenbrane joined to a
formed froma dissimlar polyneric mat eri al ,

frame nmenber
whi ch process conpri ses

the steps of WO?738461 i) coating the border of at | eRSTGRIEMHce of a

wat er - cont ai ni ng i on exchange nenbrane with 10

a solution in a

water-m sci bl e sol vent of - 1sthe polymeric material from

which the said frame nenber i s nmade,

material which is conpatible wth the

or of a polyneric
pol ymeric frame

material; 15 i) optionally allow ng the said coated nenbrane

to stand and/or cy%:t %&%Eggza% 1]?%%}1’139' ein t%e membrane is gbat%rae’by

iii) placing the c e 10n exc

nmenbr ane

fromstep (i) or steaileri pophing K-bar °°at1“9«uﬂéﬂaéﬁnﬂn?¥lﬁQR9%§ald frame

menber; and printiivig. ] 0i ni ng the coated ion-exchange nmenbrane to
the said frame nember. 2. A process as clainmed in claim1l
wherein the )

5 5. A process as claimed in any one of the

preceding claims wherein the membrane is a cation

exchange membrane.

6. A process as claimed in claim 5 wherein the

10 cation exchange membrane is a copolymer of
tetrafluoroethylene and a sulfonated or carboxylated

vinyl ether.

7. A process as claimed in claim 5 or claim 6
15 wherein the membrane has a thickness in the range of

from 50 to 12Sum.

8. A process as claimed in any one of the
preceding claims wherein the coated membrane is dried

20 in step (ii) using heat.

9. ' A process as claimed in any one of the

preceding claims wherein the coated membrane is joined

to the frame using heat and pressure.

25

10. A process as claimed in claim 9 wherein the
joining of the membrane to the frame is carried out at

a temperature at or above the melting point of the

frame material.
30

11. A frame/membrane assembly which has been
produced by a process as claimed in any one of the

preceding claims.

35 '~ 12. An electrochemical cell which comprises one

A



25 frame nenber is made from pol y(vinylidene fluoride) or

poly(vinyl chloride), polyurethane or poly(nethyl net hacryl ate).

3. A process as clained in claiml or claim2 30 wherein the sol vent
in which the polymeric material is di ssol ved or dispersed is

met hanol , SY¥HA8#6L di net hyl f or mam de, di net hyl sul PORGB/00976
tetrahydrofuran or N nmet hyl - pyrrol i done. 35 4, A process
as clained in any one of the WRU 38461

PCT/ GB97/ 00976 - 15 - pr ecedi ng
clainms wherein the nenbrane is coated by - roller coating, K-bar
coating, painting or screen printing.

or more frame/membrane assemblies as claimed in claim
11.

M g
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5.

A process as clained in any one of the pr ecedi ng

cl'aims wherein the nenbrane is a cation™ . ' " ..exchange nmenbrane. T
6 A process as clainmed in claim5 wherein the 10 cation .exchange--_

menbrane is a copol yner of

car boxyl at ed

claimb or

of

any one of the

20

any one of the

j oi ned

tetraf’l uoroet hyl ene and a .sul f onat ed, -or

vinyl ether. -2 - 1. A process as clained in

claim6 15 wherein the nenbrane has a thickness in the range
from50 to 125[err]m 8. A process as clainmed in
precedi ng clains wherein the coated nenbrane is dried

in step (ii) using heat. 9 A process as clained in

compongRie® dEyipies Al Opmerisith athee bertreticathir ane i s

to i {81y US1H@- BeahedNd RIS BB aikPng an electrodd, A

process as clained . in clajm9 wherein the oi ning” of the nepbrane to

the frame i's car M QiPHrality of suffefdAn AT RPN FABAMEFH

poi nt

assenbly wh%ch h%%

of the

of the
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35

togdtiteae wihtlerbther 30mponents sucHlas Anémibrehaenhnhdne

swelled form between the other components and some
membranes have a tendency to tear, crease, fold or
puncture as the stack of components is being
assembled. An improved method of incorporating the
membrane into the cell, which also provides support to
the membrane during cell assembly, is required. :

Whilst it would be advantageous to join the
membrane to a surrounding frame member, in order to
assist in the location of the membrane in the cell and
to facilitate cell construction, the materials from
which ion exchange membranes are formed are not
generally readily joinable to a frame member by
conventional techniques, such as by welding, since the
polymeric material of the membrane will generally be
hydrophilic and the polymeric material of the frame
member will generally be hydrophobic. We have now
developed a process for joining a membrane to a frame
member which overcomes these problems.

Accordingly, the present invention provides a
process for the fabrication of an electrochemical cell
component which comprises an ion exchange membrane
jgined to a frame member formed from a dissimilar
polymeric material, which process comprises the steps
of:

i) coating the border of at least one face of

a water-containing ion exchange membrane
with a éolution in a water-miscible solvent
of the polymeric material from which the
said frame member is made, or of a polymeric
material which is compatible with the

AMENDED Shitc:
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An el ectrochem cal cell which conprises one WO

. .- PCT/ GB97/.00976
or nore frame/ menbrane assenblies as clained in claim
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CLAIMS:

1. A process for the fabrication of an
electrochemical cell component which comprises a
water-containing ion exchange membrane joined to a
frame member formed from a dissimilar polymeric
material, which process comprises the steps of:

i) coating the border of at least one face of a

water-containing ion exchange membrane with
a solution in a water-miscible solvent of
the polymeric material from which the said
frame member is made, or of a polymeric
material which'is compatible with the .
polymeric frame material;

ii) optionally allowing the said coated membrane
to stand and/or drying the said coated
membrane;

iii) placing the coated face of the ion exchange
membrane from step (i) or step (ii) in
contact with the said frame member; and

iv) Jjoining the coated ion-exchange membrane to

the said frame member.

2. A process as claimed in claim 1 wherein the
frame member is made from poly(vinylidene fluoride) or
poly(vinyl chloride), polyurethane or poly(methyl
methacrylate).

3. A process as claimed in claim 1 or claim 2
wherein the solvent in which the polymeric material is
dissolved or dispersed is methanol, ethanol, dimethyl
formamide, dimethylsulfoxide, tetrahydrofuran or N-

methyl-pyrrolidone.

4. A process as claimed in any one of the
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