POLYMERI C SECONDARY BATTERY FI ELD OF THE | NVENTI ON
The invention relates to a nethod for manufacturing a
pol ynmeric secondary battery and, nore particular, to
a nmethod for renoving plasticizer during a
manuf acturi ng process of a polyneric secondary
battery. BACKGROUND COF THE I NVENTION In recent years,
t he preval ence of portable el ectronic devices has | ead
to an increasing demand for better secondary
batteries (POIMYMERIC SECONDARY BATTERNer ei n.
Secondary batteries commonly used are pol yneric
secondary batteries, which include two types: One
type uses polynmer to forman el ectrode, and the other
uses polyner to forman electrolyte. Since the latter
can prevent problens such as | eakage, volatilization,
FIRLD OF THE INVERTTONdi tional electrolyte solution,
the industry is actively devel opi ng secondary
batteries of this type. However, traditional solid
SUPRASIHVRhMOE relaRs tB A0MefHIANE tn'laﬁutfyotuifmg %rbolﬁ%@ﬁe Secondary
deficiency in the electrical characteristic of
batka§oaed, baicre rpartibular, Upes metHodd fert aérﬁomgyphsuél@exf dufing a
the electrolyte. A polyneric secondary battery
matufachosegipratess & a Palyandrid\secoh 8y Bhtteby. Bel |
Communi cati on Research successfully solves this
probl em The disclosed polyneric secondary battery is
characterized by using a special polynmer materi al
(PVDF- HFP) and pl asticizer to nmake a positive
el ectrode, a negative el ectrode, and a separator
BACKGRQ@GUND OF THE INVENTION

In recent years, the prevalence of portable electronic devices has lead to an
increasing demand for better secondary batteries (rechargeable batteries) to use
therein. Secondary batteries commonly used are polymeric secondary batteries,

which include two types:

One type uses polymer to form an electrode, and the other uses polymer to
form an electrolyte. Since the latter can prevent problems such as leakage,
volatilization, and burning of the traditional electrolyte solution, the industry is

actively developing secondary batteries of this type.

However, traditional solid state polymer has poor conductivity, which
causes deficiency in the electrical characteristic of a second battery that uses
solid state polymer to form the electrolyte. A polymeric secondary battery
disclosed in U.S. Patent No. 5540741 by Bell Communication Research
successfully solves this problem. The disclosed polymeric secondary battery is



after which they absorb an el ectrol yte sol ution and
fornms a colloidal polyneric electrolyte having good
conductivity. FIG 1 is a flow chart of the
manuf acturi ng process of the polyneric secondary
battery according to the patent. First in step 11, a
positive electrode is made of polyner (PVDF-HFP),
pl asticizer, and activated material. Then in step 12,
a negative el ectrode is made of PVDF-HFP, plasticizer,
h#eefich fa! £ 8" (FVEDPLAFR) hAd phicizer
¢ %gdg o%d\g@tD@nl—%ga%a% aglp%?ingi ?gc{rt&:in (step 13.) lIaﬁdstep
to fthket ) Popidiviet dlectrades &t hegirive! électredstdndea gabparatord@embrane,
and the separator nmenbrane are heated under pressure
afterowhicte thelyeabsoRty B -etécral pigesoietion hind formsrangllaidalipolymeric

cell. Then, in step 15, a liquid solvent is used to
eleetrolyde having gaoldasmiductiety.f rom t he unitary cel | .
Finally, the unitary cell is activated by absorbing

an electrolyte solution in step 16. In this

merlig}.at tisr a nfowr duarts of thee nfannéadtanng fprobesspofighe giokyneric

is to facilitate the positive electrode, the negative .
secondary battery agonding tetherpatent. Fisbinastep 14, & positiye plertrpge is

filns and be_processed.. The presence of the )
mage £f nlymer gisizaaigy nlastigizonandsactiyated, materigh Bagp in step

the unitary,cell absorb r Louid electr.ol yte, .

12, 3 BERAIVE, Hlefiode "t aaiea oF | oy DEPHER, pEGHIESH i, agtivated
fro he unitary cell .  .T extsact SR
malgrBl} Sty oF mlesiian it en FelelSL P PRITHIE: R0 alastipiper in

epar SLLGi:Zzer 1l e [ . celd
steBobE B S a4, BHEho P it drods 8] iy blectrods, and the
separfibh thet iR bird hé%éd LideAHiEs&lre D fBSe (s PYDRAFPO@gether
time increases, and the “eXtraction efficiency
fordBehies uhEREVIIL ThehNih §¥p N3¢ h IRAIPEGIEASISRREQTE extract the
plasticizer from the unitary cell. Finally, the unitary cell is activated by

absorbing an electrolyte solution in step 16.

In this manufacturing process, the function of the plasticizer is to facilitate
the positive electrode, the negative electrode, and the separator membrane to be
formed as films and be processed. The presence of the plasticizer loosens the
polymer structure, thereby the unitary cell absorbs more liquid electrolyte,
especially, after the plasticizer has been extracted from the unitary cell. The
extraction process disclosed by this patent utilizes a liquid solvent to separate the
plasticizer in the unitary cell. However, the concentration of the plasticizer in the
liquid solvent rises to saturation as the extraction time increases, and the
extraction efficiency declines therewith; the extraction process becomes
complicated and time-consuming because the saturated liquid solvent has to be

changed with a new solvent. Moreover, the plasticizer commonly used by the
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conplicated and tine-consum ng because the saturated

l'iquid solvent has to be changed with a new sol vent.

Mor eover, the plasticizer commonly used by the 2

industry is dibutyl phthalate (DBP), which is a toxic

material, extra cost is incurred for treating the

extracted |iquid waste contai ning DBP, and hence the

production cost increases. Thus, a sinple and

efficient method for renoving plasticizer in a unitary
incﬁi?,{r&’ is! mﬁﬁﬁylcbhﬁﬁfhté |(DBP), WakicR ROAttekiY Athtaidls lekfraZ&dst is

doeS not need to be extra treated, wll effectively
inculRidt foR tidagingr theedaractoteliqeidhwaste doneaipingdDBH, eind hence the

capacity, and | ower the production cost. SUWARY OF
prodctibhébb{linCi¢akes.vi ew of the above , an object of the

present invention is to provide a manufacturing

process of a polyneric secondary battery that is able

t oThues, faesiiple landr efffieient phethod cioz eemioninghplasticizer yn aalditary

and separate conmponents of Iiclui d waste generated
celi,hiar whrahntheoliquidywaste doataigiagcplesticizéredonsnudtangedr ionbe extra

process of a polyneric secondary battery according to .
treated, i wilk reffestivelymshpees thee pregessviimg, stndigace (thy production

form ng positive el ectrode, a negative el ectrode,
Ca%Yaa%ga’{%tbﬁ PredHAORECOShch cont ai ni ng pl asti ci zer;

(b) conbining the positive el ectrode, the negative

el ectrode, and the separator nenbrane to forma

unitary cell; (c) placing the unitary cell into a

chanber; (d) introducing a gaseous solvent into the

chanber and contacti lr\}% t he gaseous
SUMMARY OF THE INVENTION

In view of the above , an object of the present invention is to provide a

manufacturing process of a polymeric secondary battery that is able to
effectively remove plasticizer in the unitary cell and separate components of

liquid waste generated therefrom so they can be recycled.

The manufacturing process of a polymeric secondary battery according to
the invention comprises the following steps: (a) forming a positive electrode, a
negative electrode, and a separator membrane each containing plasticizer; (b)
combining the positive electrode, the negative electrode, and the separator
membrane to form a unitary cell; (c) placing the unitary cell into a chamber; (d)
introducing a gaseous solvent into the chamber and contacting the gaseous
solvent with the unitary cell so that the plasticizer dissolves in the gaseous
solvent and is removed from the unitary cell thus, during which the gaseous
solvent condenses into liquid; (e) collecting a mixture of the solvent and the

plasticizer; (f) distilling the mixture for separating the solvent and the plasticizer,
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solvent with the unitary cell so that the plasticizer

di ssolves in the gaseous solvent and is renoved from

the unitary cell thus, during which the gaseous

sol vent condenses into liquid; (e) collecting a

m xture of the solvent and the plasticizer; (f)

distilling the mxture for separating the solvent and

the plasticizer, 3 which are recyclable after the

separation; and (g) activating the plasticizer- free
whidh AR decHElableliftdrodhe N@phiiatidRS Ahd (ﬁa&i@ﬁh@%& tpasticizer- free

sol ution? The nanufacturlng process of a polymneric
unis@gaRildsymakirigeit wbssrbainctlegirélgte sdlatiomvent i on shortens

process tinme, enhances production capacity, and | owers

production cost. BRI EF DESCRI PTI ON OF THE DRAW NGS

FIThe mangfatirdigwpedesss ofld pslyn@driosscandanybattergnicording to

manuf acturing process of a polyneric secondary
thebmiventign shdens? pracess tinoey erfhantes produttien icagacity, and lowers

manuf acturing process of a polyneric secondary
praglctiengostccording to the invention. FIG 3 is a

schematic diagramillustrating a system used for

renoving plasticizer froma unitary battery in the

manuf acturi ng process of a polyneric secondary

battery according to the invention. DETAILED :

DESCRI PTI ON OF THE | NVENTI ON Referring to FIG 2, a
BRIEFRDESCRIPHIONOISTHE DRAWINGS ¢ secondary

battery according to the invention includes formng a

positive el ectrode, a
FIG. 1 is a flow chart illustrating a conventional manufacturing process of a

polymeric secondary battery.

FIG. 2 is a flow chart illustrating a manufacturing process of a polymeric

secondary battery according to the invention.

FIG. 3 is a schematic diagram illustrating a system used for removing plasticizer
from a unitary battery in the manufacturing process of a polymeric secondary

battery according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 2, a manufacturing process of a polymeric secondary
battery according to the invention includes forming a positive electrode, a
negative electrode, and a separator membrane all containing plasticizer in step
21, and combining the three to form a unitary cell by heating them under

pressure (step 22). These two steps are similar to steps 11-14 of FIG. 1, and will
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negati ve el ectrode, and a separator nenbrane al
containing plasticizer in step 21, and conbining the
three to forma unitary cell by heating them under
pressure (step 22). These two steps are simlar to
steps 11-14 of FIG 1, and will 4 not be described in
detail herein. Mdreover, in step 21, the plasticizer
contained in the positive el ectrode, the negative

el ectrode, and the separator nenbrane can be dibutyl

noP hﬁeh @e@&ﬁb@@Bﬁ’? defaireidih, Wibbabede in 20! thké §3lB¥ticizer

pht hal ate ( DE and DBP is preferable. The system

conthinedt natigs Pbﬁtlﬁb Glectrbde, Uhetnégativeeglect?dde) faridthe separator
renoving plasticizer from the unitary cell. In step

medibrafe o bardibutel phthalats (PBRY.edimethyl phthalatee(DRIP), éindiethyl
step 24, a gaseous solvent is introduced into the

phthhalate @EBRY, andaDBP is poefeiabl@3, and the unitary battery
31 and the gaseous solvent are in contact for a
period of time. During this tine period, the gaseous
s dl'hvee sy steins shusteedinid FI@ndvés ushe ipl steps 33227 fororamoving
the unitary cell 31 and condenses into |iquid; hence,
plastieizer diroan 3he amitaimg csdll Jansteprd, thanghns celdi e s placed in a
gat hers on the bottom of the  chanmber 32. Ref rr|ng
chambs:r 3. Inptepcth@usaseons salvertis salrednaed lawethﬁ&glamb&r viaa
of t chanper 3 at the s sol ve
coracLu 1 apd; fge UBHAGE atmﬁlth@ @ﬁ.aaa?cg}ls ng gre 1 gpn ntact for a
ad t-he te Iure of chanmber 3
vt ftafi i DEIE R St Periadbdhe cHReONE Seﬁvmni-%%olves and
ter
rerﬁéYeérth§Pla%P§f%? 9@@5%’%@%?%&4@1@% ot ipRliquid; hence,

a ALGERVEE &Y tHeN§ol98Re P O plsticide? ddifers on the bottom of the
chamber 32.

Referring to FIG. 3, the conduit 33 is connected to the top and sides of the
chamber 32 so that the gaseous solvent is fully in contact with the unitary cell 31.
In addition, the temperature of the chamber 32 is maintained between 70 and
100°C, and the container exterior should be covered with heat insulating material
to prevent heat loss, whereas the vapor pressure of the gaseous solvent in the
chamber 32 should be controlled between 1 and 5 kg/cm®. The temperature and
pressure of the chamber 32 can be monitored by a pressure gauge 32a and a
thermostat 32b. Moreover, the contacting time of the gaseous solvent and the
unitary cell 31 should be 30-120 minutes so that the plasticizer can be fully

removed from the unitary cell 31 without lowering the production capacity.

In step 25, the mixture 34 of the solvent and the plasticizer is collected to a

container 36 via a conduit 35; the container 36 can have a gauge 36a installed .
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chanmber 32 should be controlled between | and 5

kg/ cn2. The tenperature and pressure of the chanber
32 can be nonitored by a pressure gauge 32a and a

t hernostat 32b. Moreover, the contacting tinme of the
gaseous solvent and the wunitary cell 31 should be
30-120 mnutes so that the plasticizer can be fully
renoved fromthe unitary cell 31 without |owering the
production capacity. In step 25, the m xture 34 of the

the?&h\8 et thd H§uidl 18961 6¥ the mixbureF4. AWh&d tHedliguid level reaches

container 36 via a conduit 35; the container 36 can
a coA¥i Hei?ﬁt,l aspuhp 37Nsinpd & mixthfeB4inot Dwaeiraeinovabfilter 38
liquid lNevel of the mXxture 34. Wien the liquid |evel
forrsxgﬁmlvﬁsg the watel & thdmiyfth?e ?za(s:qmz@a Inphispsteq, ke wiaxdriooatent
into a ter-renova i.lter 38, for re ing t
of §i avixfurer o showd, %csmr()i!@‘iﬁom less fham, i‘fctae% lfjtq o water
wat er content of the m xture 34 should be controlled
contentoef thegsixturgr34ois notdighy, this stapemagiberomitiedt ent of t he

m xture 34 is not high, this step may be omtted. In
step 27, the mxture 34 is sent to a distillation

t dnesteB R uhtbeemixture 34disssant | teda idistélégsianatawemdd where it is
aisGPd i sepannie the plastisizer And tispscliels fas PIoRGC eepakeGlvent
areyIGRICIGR % AP LIRF RS SFPATBHEm: SHge i b UnE-PQIHEor e Sdlvent
o B e R e I B 39
coh AR, 6LV 4l B Mol R & S 4 LRebicen 3 e
PRSGESE ypbanh, Lrual imgBbiclo ez geIchgien e
colRa¥ali6H oP RS plastiéer RARhEs a certain level, the plasticizer is recycled
by going through a reboiler 40 and a cooler 41. The recycled plasticizer has a
concentration of at least 99% because of the great difference between the
boiling points of the solvent and the plasticizer, and thus the recycled plasticizer
can be reused as the unitary cell material. On the other hand, a portion of the
solvent vapor at the top of the distillation tower 39 can be introduced into the
conduit 33 directly for reuse in step 24. The solvent vapor needed is modulated
by a pressure controller 42 according to the solvent vapor pressure in the
chamber 32, whereas the excess solvent vapor is recycled by going through a
condenser 43, a distributor 44, and a cooler 45. In step 29, the plasticizer-free

unitary cell 31 fully absorbs an electrolyte solution and is activated thereby;

hence the polymeric secondary battery process is completed.

The following factors should be considered when selecting the

aforementioned solvent: the plasticizer must dissolve easily in the solvent while
6



concentration of at |east 99 % because of the great

di fference between the boiling points of the solvent
and the plasticizer, and thus the recycled plasticizer
can be reused as the unitary cell material. On the

ot her hand, a portion of the solvent vapor at the top
of the distillation tower 39 can be introduced into
the conduit 33 directly for reuse in step 24. The

sol vent vapor needed is nodul ated by a pressure

theicﬁ&?ggzlr' g]ﬂféZmﬁaﬁgréém fnds® nbf EInS eV BiVenMBROtheP§SIFEM @an be

anber 32, whereas the excess sol vent vapor

thief, diefie! tRedpetidléifin tdthér Hexane, CORIsE@he hetlanol, ethanol,
© di str%tor 4?, and a cooler 45. I'n step 29, the

dichlcehicthate] -tfichroethileaey of efrichBirotthiahy, absohich aethanol is
el ectrolyte solution and is activated thereby; hence
prefferabjeol ynmeri ¢ secondary battery process is conpl et ed.
The follow ng factors shoul d be consi dered when
sel ecting the aforenentioned solvent: the plasticizer
must di ssolve easily in the solvent while 6 the
pol ymer of the unitary cell must not. In the
i nvention, the solvent can be ether, diethyl ether,
petrol eum et her, hexane EXAMPL®xane, net hanol,
et hanol, dichl oronethane, trichloroethylene, or
trichl oroethane, in which nethanol is preferable.
EXAi¢forennetiafedr methnidi amdettie rohbianterstics ol ehe secondary battery
characteristics of the secondary battery fornmed using
forhied usinghthe methodrie dsmoas@mted;bytti{ne foBowing expraplgnpl e.
The positive electrode is made of active nmaterial,
conductivity enhancer,
The positive electrode is made of active material, conductivity enhancer,

polymer material, and plasticizer at a ratio of 75:5:7:13 (by weight) respectively;
wherein the active material is LiCo02, the conductivity enhancer is conductive
carbon blacks, the polymer material is polyvinylidene fluoride (PVDF), and the
plasticizer is DBP.

The negative electrode is made of active material, conductivity enhancer,
polymeric material, and plasticizer at a ratio of 69:3:9:19 (by weight)
respectively; wherein the active material is mesocarbon microbeads (MCMB),
the conductivity, enhancer is conductive carbon blacks, the polymer material is

PVDF, and the plasticizer is DBP.

The separator membrane is made of polymer material (PVDF), plasticizer

(DBP), and silicon dioxide at a ratio of 25:55:20 (by weight) respectively.

Form a positive electrode, a negative electrode, and a separator membrane

according to the formulas stated above, and then cut them into the regular size of
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pol ymer material, and plasticizer at a ratio of
75:5:7:13 (by weight) respectively; wherein the
active material is LiCo02, the conductivity enhancer
I's conductive carbon blacks, the polymer material is
pol yvi nyl i dene fluoride (PVDF), and the plasticizer
is DBP. The negative electrode is nmade of active

mat eri al, conductivity enhancer, polyneric naterial,
and plasticizer at a ratio of 69:3:9:19 (by weight)

celliRaPBROAY Bhite Efibatidit 635048/ BefBit &ondinirfz them to form a
nmesocar bon m ¢robeads (MCVMB), the conductivity,

ungiyacde Place tRnghitiryveel &f Bhabitee kehert haethahyhrespor is then
material is PVDF, and the plasticizer is DBP. The

intmfe}uae@tlmreim(m aretharsol vagler pfesputeyiseontrallediat 2kgfRviiy) After
pl asticizer (DBP), and sjlicon dioxjde at.a tj 0 of

theusipey Sefl By bogT LegRAGapLe e eitanpbyapdl gD dsEmiutes
el ectrode, a negative el ectrode, and a separator.

takgeoutt the anitacse batterivg dry it lsad miageuitdn an aluernumoipil bag for 12

then cut theminto the regular size of 7 cellular
howgscand pagderSy gpé‘éi‘f’ﬂ’@ﬁt NuBkRsS 46e1h ds FrREURRdTEd Y [psert an
unitary cell. .Place the. unitary cell

th to f .
elePﬁg&ec g@ﬂﬁé&%@?’@fﬁ% %‘% agibiats g)ﬁdpllfagy £fn i nttoduced

therein (the methanol vapor pressure is controlled at
2kg/cm.. After the ynitar el.l  has en in contact .
o he Bafamicsicraeaon iy ter e 18 0Tkt Wi 4h 8GR Gampcity
t he quni,t ha ry, dry it, .and place it iB,a :
of a?tyrhe?ﬁ}ma]?; i fa@r 1 .}Z’emﬁo&egg@ﬁaguﬁaigﬁw 828 q?%’ a 0.2C
chaalgir@mismrglﬂgt SCiRY! of 99536 Uaid ShedChropeiist whith all meet
electrolyté solution"thereinafter to activate the
theWighftedefi det for utilization in regular cellular phones. Furthermore, the

removal rate of DBP is tested to be at least 99.97% by weighing.

In conclusion, through steps 23-27 and the system shown in Fig. 3, the
plasticizer can be removed from the unitary cell quickly and effectively.
Comparing to the plasticizer extraction method used by the industry (which
needs approximately 200 minutes to effectively remove the plasticizer), the
invention shortens the manufacturing time of the polymeric secondary battery
substantially and enhances the production capacity. Moreover, since the
conventional method uses liquid solvent to extract the plasticizer, the
concentration of the extracted solution changes continuously until it is saturated,
and thus there is a need for the monitoring the concentration of the extracted
solution or changing it. On the contrary, the invention uses gaseous solvent to
separate the plasticizer, and the removing of the plasticizer can be controlled by
simply keeping a constant vapor pressure. Therefore, the invention is more

operative and controllable than the conventional method. Additionally, the
8



The polyneric secondary battery made is tested to have
an electric capacity of at |east 780 mAH, an interna
resi stance below 70 mJQ a 0.2C charging/ di schargi ng
efficiency of 99.5% and other properties which al

meet the requirements set for utilization in regular
cel lul ar phones. Furthernore, the renoval rate of DBP
is tested to be at |east 99.97 % by weighing. In

concl usion, through steps 23-27 and the system shown

solvBnthed tif Pldaacizelr asd ieFicefVeclgaRcPEed SFRYRHNS tOthé HAvention,
unitary cell quickly and efféctively. Conparing to

whidleinPluas 1dwdrs he eadtlofe¢hwanateEhlkaubitaadaldy. t he i ndustry
(which needs approximately 200 m nutes to effectively
renove the plasticizer), the invention shortens the
mewWhileathe invitionsBech s OEbadBY ivays6f exuiaple il intteyms of
substantially and enhances the production capacity.
thel\pre vl embodiagerithi¢ is cwby antestuld that thedinvertson isgnotdimited
solvent to extract the plasticizer, the concentration
to tife diselosed readicelimentsuticothectentury, ioistintenceditp cover [various
it is saturated, and thus there is a need for the )
modifications agdisimiles avengements s orouldebecannasentetg those skilled in
solution or changing it. On the contrary, the
thej axfedhersiores dhe sqopef the| apnende Cl@&}ﬁaﬁ}&?‘ﬂgtbf‘e accorded the
pl.astjci zer, .and the renoving of the plastici.zer can. .
brogdeslomsBIataioms0 & IhePcamRtenll SUER FEPdHicatigpt and similar
ressure. Therefore, the invention is nore operative
MAHPr ol 1 abl e than the conventional nethod.
Additionally, the 8 solvent and the plasticizer are
effectively recycled according to the invention,
which in turn lowers the cost of raw.materials
substantial ly.



Wil e the invention has been described by way of
exanple and in terns of the preferred enbodi nent, it
is to be understood that the invention is not limted
to the disclosed enbodi nents. To the contrary, it is
whit 8¥sthddsscover various nodifications and simlar
arrangenents  as woul d be apparent to those skilled in
the art. Therefore, the scope of the appended cl ai ns

1. SRGHEMOR Efo@ﬁi%ﬁﬁfja%ﬂuiﬂge pRIRACIES SedontffPb&icay, &mHesiAs the steps

t o enconpass such nodifications and siml ar
agff angenent s. 9 What is clained is: 1. A nethod for
manuf acturing a pol yneric secondary battery,
(a)c onpfarsiimg) a thositiesglectrasle, a (mmpative aiengode, podi & separator membrane
el ectrode, a negative electrode, and a separator
reagh canteiniegplisteireni ni ng pl asticizer; (b) conbining
the positive el ectrode, the negative el ect rode and

the separator nenbrane to forma unlta éct?h
(b)p |camhﬁt§ng htheunpsitivg elestrodent eanég?éWSeF 5 and the separator

t roduc eous. solvent into the charrber and
tjq #‘i’é‘%tan%‘%g’&( solvent with the unitary cell
SO that the plasticizer dissolves in the gaseous
Iven and. i s ve the unitary cell thus,
(C) ?‘i% ‘FBWW ﬁ%l Hggggglgn@g{nvent condenses into
liquid; (e) collecting a mxture of the solvent and
(d)tiﬁﬁ'oﬁllﬁﬁé 'acéaég&is solvent into the chamber and contacting the gaseous solvent

with the unitary cell so that the plasticizer dissolves in the gaseous solvent and is
removed from the unitary cell thus, during which the gaseous solvent condenses into

liquid;
(e) collecting a mixture of the solvent and the plasticizer;

(b distilling the mixture for separating the solvent and the plasticizer, which are

recyclable after the separation; and

(g) activating the plasticizer-free unitary cell by making it absorb an electrolyte

solution.

2. The method as described in claim 1, further comprising a step of removing water

from the mixture between step (e) and step (f).

3. The method as described in claim 2, wherein the water removal step decreases the

water content of the mixture to below 0.1 %.

4. The method as described in claim 1, wherein the chamber temperature is maintained
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(f) distilling the m xture for separating the sol vent
and the plasticizer, which are recyclable after the
separation; and (g) activating the plasticizer-free

unitary cell by making it absorb an electrolyte

. . . . T . - . 1 9

at TPCHAtEY S i vl o ¥ 2R S R DE R i B o Sk’
m xture between step (e) and step (f). 3. The nethod

5. Hieopedin endexcived Inglein Togrianin B CRUSHpkRS of ghe gaseous
bel .1 % 4, T d i bed i laim1,

solyipL AEH eyt et B P ERS Bl e TS o ntai ned” 10 at
70-100C, and the sol vent vapor pressure is controlled

6. @%aﬁﬁﬁ%ﬁgﬁhi%gﬁﬁécr ﬁ'{e&qgm 2 Wﬁ@?&n”ﬁﬁ& t§8ﬂ'feﬁf’ Egse§ W &esbiliRg point

contacting tine o e gaseous

thar? ﬁ{al\fl %gtthéaﬁ stiéigerd3hd _%:Pbrﬁ&!l bf iige KAvdmMGapbnspasated by tigtillation
net hod as

escribed in claiml1, wherein the solvent
is iktpsdudedl @B thdehdrtbeg fopiduse id ftap (dhat of the
pl asticizer, and a portion of the solvent vapor
separated by distillation 1is introduced into the
7. THeanbkodferdesatitre] inrclsine p, (whireir theTsudventtihselected from the group
described in claim1, wherein the solvent is _sel ected
consisting tdfeetheny ubiethyb etlies: petgolermeether,, hexaae.hgycleligrane, methanol,
petrol eum et her, hexane, %ycl oh&xa&g, t hanol ,
ethanohfliehloramethaes. drehlprasthylens, @R FAGUPTAPRE, and

trichl or oet hane. 8. The_ met hod as described in claim
8. T]h'e n\lAQtlqug Iag dgsr!:%bseg lir\ll gﬂl‘iml ls, erE:trer}% rhcl)é 'solv%r;t is methanol.
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