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DESCRIPTION METHOD FOR PRODUCING INTRINSICALLY
CONDUCTIVE POLYMER DISPERSION IN ORGANIC SOLVENT 5
TECHNICAL FIELD [0001] The present invention relates to a method for
10 production of organic solvent dispersion of intrinsically conductive
polymer. BACKGROUND ART [0002] 15Aromatic conductive polymers,
such as polyaniline, polythiophene, and plypyrrole, seem useful because
of their good stability and high gangigtivipy Bt they are limited in the field

of application because of their poor processability due to insolubility in

orgaMIETEENERER 2EAEESFdING 1o BiYBEdRt repart, 4 pbsEiBle L Y MER
DISPERSION IN ORGANIC SOLVENT

TECHNICAL FIRLD

[0C01]
The present invention relates to a method for

production of organic solvent dispersion of intrinsically

conductive polyvmer.

BACKGROUND ART

[0002]

Aromatic conductive polymers, such as polyaniline,
polythiophene, and plypyrrole, seem useful because of their
good stability and high conductivity but they are limited in
the field of application because of their poor processability
due to insoclubility in organic solvents.

According to a recent report, it is possible to
improve processability by dispersing the conductive polymer
into water or an organic solvent such as aromatic solvent.
(See Patent Document Nos. 1 and 2.)

Making the above-menticned conductive polymer into a
digspersion involves its conversion intoc an intrinsically
conductive polymer by addition of a dopant and subsequent
dispersion in water or a mixture of water and hydrophilic
solvent. However, the complexity of these steps prevents the
conductive polymer from being used in the form of coating
material.

[00G3]

One way proposed to address this problem is by solvent
substitution. (See Patent Document Nos. 3 and 4.) The
method disclosed in Patent Document No. 3 is very complex
because solvent substitution needs vigorous stirring.

There is a simple method for solvent substitution that

involves deionization with an ion-exchange material. This
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improve processability by dispersing the conductive polymer into water or
an organic solvent such as aromatic solvent. (See Patent Document Nos.

1 and 2.) Making the above-mentioned conductive polymer into a 25
dispersion involves its conversion into an intrinsically conductive polymer
ndPradion of adopant and subsequentispersin,in water of  mixtureof

water an %ydrophilic soll\’/enﬁ?%wever, the compfleg(ity o these Steps g4y
adhevertsifie Eomduete pelyrferdrn beleg uséd intHelffhstebating 30
candtetial {8031 yme xOnen@yRropesed taaddiessdhisprobierisbybie

assqivent substition. (Sea Pajent Dacyment Nes. Jand 4,) The, mefhag
_disclosed in Patent Document No. 3 is very complex 35 because solvent

L Shf T e FORGBFROUS Rirkid YT FHeré s QAP mBtHOtRY -
( Ssoivétht isubstiitiommthatinVolved deionization with an ion-exchange

materigh J hig, Jhethadh Powexar. is-ncapable.oluemadng gations skoRgly or
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hence’i mere@ﬁgivg‘ggn UhstabI& dispe sion (\?vi hAF Rater DNt o 1253
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for a simple method for preparing an organic solvent
dispersion of an intrinsically conductive polymer.
[0004]
[Patent Document 11
Japanese Patent Laid-open No. Hei 7-90060
[Patent Document 2]
JP-A-H2-500918
{Patent Document 3]
JP-A-2004-532292
fPatent Document 4]
JP-A-2004-532298

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0C05]

The present invention was completed in view of the
foregoing. It is an object of the present invention to
provide a simple method for preparing an organic solvent
dispersion of an intrinsically conductive polymer which can
be applied to various uses as electrode materials, antistatic
agents, UV light absorbers, heat ray absorbers,
electromagnetic wave absorbers, sensors, electrolyte for
electrolytic capacitors, and electrodes for secondary

batteries.
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(See Patent Document No, 4.) The above-mentioned problems
encountered in the prior art technology have to be solved to enlarge the
application field of theconductlve ponmer and hence there is a demand

10 for a simple meth&e:ib , i tecigpersion of an
[loumgcally conductlve polymer [0004] [Patent Document 1] Japanese

Patent 90 0. 15[Patent Docum .

JP-A-HZ- Pa?ent ocu%%nt j}FYA ?8%?'{ é?%}ﬁ%?érﬁmsl the
P@G@%‘énﬁﬂ}’?@ﬁ%%@@ww@l%@@ﬂ%‘GF FRIEAVERTIORS -
wEREBLEMStEO®BE SORMEDBYHEHE dNYENBHOM [0305n intrinsically

conductive polymer into an organic solvent is possible if its

agueocus colloidal dispersion undergoes deionization by a
passing of liguid and subseguent solvent substitution.

The present disclosure is directed to the following

embodiments.
{1) A methed for producing an organic sclvent dispersion of

an intrinsically conductive polymer which includes a step of
deionizing an agueous colloidal dispersion of an
intrinsically conductive polymer by the passing of liguid,
thereby clearing the intrinsicalliy conductive polymer of

cations adhering thereto, and a subseguent step of
substituting water in the agueous colloidal dispersion by an

organic soelvent.

According to a first aspect, there is provided a method
for producing an organic solvent digpersion of an
intrinsically conductive polymer which comprises a step of
deionizing an agueous colloidal dispersion of an
intrinsically conductive polymer by passing the dispersion
through a column filled with an ion exchange resin, thereby
clearing the intrinsically conductive polymer of cations
adhering thereto, and a subsequent step of substituting
water in the aquecus colloidal dispersion by an organic

solvent.

(2} The method for producing an organic solvent dispersion
of an intrinsically conductive polymer as defined in the
first aspect, wherein deionization is accomplished by ion
exchange.

(3) 7The method for producing an organic solvent dispersion

of an intrinsically conductive polymer as defined in the



25The present invention was completed in view of the foregoing. Itis an

object of the present invention to provide a simple method for preparing

an organic solvent dispersion of an intrinsically conductive polymer which

can be applied to various uses as electrode materials, antistatic 30
fig%%nts,s U}a/(:li ht apsorbers, heat rg%absorbers electromagnetic wave
- aBsorBek’ SensdraCEfetirolE fdt ?&?ﬁytféogéﬁcﬂé?s, hoRfedroyeset an
intgrisegdndary hatenés c MEANSCEORSOLVING dHE ARABEENMBLHH06bn
nefvewento selve the ghove-mentioned problems, the present inventors
( 49arriﬁgaou§£ gi_shecgigzs focfgnvestigations, 5 which led to the find;ngfcthat )

~ dispersion of an intrinsically Corduttivé Polyhietinto &F orgahic Soraitis +on

ot pdssibrififagveduscolividal eispegsion Lnderyoes dEdrizatibniby ahe
£1passiag péliquidanersubsegyenisalvent sybstitition The;Pesebhpl ished in
sughscg)scgé%flsads!reg}eq(teoe:%]etfkqgovélmi%e@g% Igln nsts'in a range of 0.05
to 10.0 wt%.
(5} The method for producing an organic solvent dispersion
of an intrinsically conductive polymer as defined in the
first aspect, wherein solvent substitution is accomplished in

such a way as to reduce the water content below 1%.



(1) A method for producing an organic solvent dispersion of an intrinsically
conductive polymer which includes a step of deionizing an aqueous
colloidal dispersion of an intrinsically conductive polymer by the passing of
liquid, 15 thereby clearing the intrinsically conductive polymer of cations

(6) T@%@H&t%@ﬁvogﬁ'&ags%b%em step-ef substituting-watesrinithe insically

agueous colloidal dispersion by an grganic solvent, Accordingtoa .. . ..

condui e B THe S i€ provided a tethod 20 Tor pfoducing an organic
accongolentidispetsiony ofianintrnsicalljeodRdietive oy e WHiERES nTplises’a
41 spd-SteR of deionizing an agueous colloidal dispersion of an intrinsically
~ conductive polymer by passing the dispersion 25 through a column filled

with an ion exchange resin, thereby clearing the intrinsically conductive
7) Tpolyatersficationsiadher i therets, aptrarsubsBtiehtstep 6F stibstiftiting Y
condd@élﬁé i(;a;;mﬁr@ﬂé&o%ﬁ@lﬂaidal dli;%pei’(si@ﬁ ?p@:ﬁtprgwi@i&obeeﬂt.cﬁ@a@):vaent is

method for producing an organic solvent dispersion.of an intrinsically, .-+ o ~op
one 050Iﬁ%ectf\?é‘%Sﬁ/smseerqggtc?gﬁir%eoél in the Ti?g?a%%ééégv%%ﬂ%geioggg}go% 5 © n
numbegcedmphished sy Torekeharige:-3%3) The method for producing an

organic solvent dispersion

(8} The method for producing an organic sclvent dispersion of an intrinsically
conductive polymer as defined in the first aspect, wherein said intrinsically
conductive polymer is doped polyaniline, doped polythiophene, a mixture thereof or

a copolymer thereof.

(9) A method for producing an organic solvent dispersion of an

intrinsically conductive polymer as defined in the first aspect,
wherein said organic solvent is one or more solvents selected from

the group consisting of alcohols, ketones, amides, and others.

(10) heccording to a second aspect, there is provided an organic
solvent dispersion of an intrinsically conductive polymer which is

obtained by the method defined above.

(11) According to a third aspect, there is provided an organic
solvent dispersion of an intrinsically conductive polymer in which

rhe water content is less than 1 wt%.

{12) The organic solvent dispersion of an intrinsically conductive
polymer as defined in the third aspect wherein said intrinsically
conductive polymer is doped polyaniline, doped polythiophene, a

mixture thereof or a copclymer thereof.



of an intrinsically conductive polymer as defined in the first aspect,
wherein the aqueous colloidal dispersion of an intrinsically conductive
polymer undergoes ultrafiltration before deionization. (4) The method for
producing an organic solvent dispersion of an intrinsically conductive
polymer as defined in the first aspect, wherein solvent substitution is
accomplished in such a way as to keep the solid contents in a range of
0.05 to 10.0 wt%. (5) The method for producing an organic solvent
dispersion of an intrinsically conductive polymer as defined in the first
aspect, wherein solvent substitution isgccompl}ighed in such a way as to
reduce the water content Bélow 18- hemethod for producing an
[00070rganic solvent dispersion of an intrinsically conductive polymer as

defined,in.the first aspect. .wherein, salvent substitution s.accomplishediby: s on o=
slowly adding said organic solvent to said aqueous collgidal dispersion, .

A0 CrERRrEhy TeTHovint Watet ™ (7) The method for produeing an organic solvent
waterdispersiorr eftapsintrinsically conductive polymer as defined in the first
aspget, wherein said-0rganig.solventds ane Qrimore selvents:selected polymer
.. ...from the group consisting of an alcohol with a carbon numbherof1t0o3and .. .
v i”hl\li-?ngfﬁﬂ%\'?réjoﬁﬁothné B he methodl for ‘prodi dgfiﬁlé“é%r‘o“ragnﬁc S.sgiiﬁent _Ompo e
and TgispersiorrofariftinsicaiFeondueive goRrfiet as defined inthe first="
prope ASRECkLWherain: said dtinsically condustive-petymerrissdaped polyanilinerared
cay=) d9ped Robibiopnepe, a,mixie hereof or a copolymer thereaf. (9) A
od for producing an organic Solvent dispersion of an intrinsically
conductive polymer as defined in the first aspect, wherein said organic
solvent is one or more solvents selected from the group consisting of
alcohols, ketones, amides, and others. (10) According to a second
aspect, there is provided an organic solvent dispersion of an intrinsically
conductive polymer which is obtained by the method defined above. (11)
According to a third aspect, there is provided an organic solvent
dispersion of an intrinsically conductive polymer in which the water

content is less than 1 wt%.
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(12) The organic solvent dispersion of an intrinsically conductive polymer
as defined in the third aspect wherein said intrinsically conductive polymer
is doped polyaniline, doped polythiophene, a mixture thereof or a
copolymer thereof. EFFECT OF THE INVENTION [0007] The
method according to the present invention permits easy production of an
CHGHAT SOVt tigRETSion dETRbScallyconthittifé polyirsr, Winhroad
appdtecgontent facuckd BelomitYing elddierarganicaselvarildispersiontaft ic
aghiptringically gonductive- polymerawhich s preduced by the methoghabifie: s ¢
Aoreserg)t |nv%nt|or_1 has a S|mple comﬁosmon and finds use as a coating
Y Ematetiar Which gives AR In? REGihG StehropenRL S SR CHithP
CagureLEavisy. and/ér abseiptiotesf hear rags (inflareyl rag sy elvdrasterisibws the
prBstcalliveandustive polyreersa Fgerefiese, Abwillfindruse indhroads of
Coqgﬂliggg%r%fiegjf irrrllcljlcjging electrode material, antistatic agent, UV light
absorber, et rz%/ aebso"rber, electromagnetic wave absorber, sensors,
electrolyte for electrolytic 5 capacitors, and electrodes for secondary
batteries. TIREStheMyPEEHORVEMRRYWGe nlamerthie appliestaonfields of
ctive polymers. BEST MODE FOR CARRYING OUT THE
INVENTION 10[0008 A detailed description of the invention will be
gWenﬁ1ﬂ%§8ﬁ %g.escrlptlon of the invention will be given

in the following.
According to the present invention, the method for

producing an organic solvent dispersion ¢f an intrinsically
conductive polymer includes two steps. The first step is
dejonization of an aqueous colloidal dispersion of an
intrinsically conductive polymer by the passing of ligquid.
This step is intended to clear the intrinsically conductive
polymer of cations adhering thereto. The second step that
follows the first step is solvent substitution which is
designed to substitute water in the aqueous colloidal
dispersion by an organic solvent.

The term "intrinsically conductive polymer® as used in
the present invention denotes those polymers which are in the
form of polyradical cationic salt or polyradical anionic salt
that result from doping and hence which exhibit electrical
conductivity by themselves.

[0009]

Intrinsically conductive polymers suitable for the
present invention are not specifically restricted; they
include any known polymers in doped form of aniline, pyrrole,
thiophene, acetylene, etc., and derivatives thereof. They
may be used alone or in combination with one another. The
dopants for the intrinsically conductive polymers are
exemplified by sulfonic acids {such as poelystvrenesulfonic
acid, methanesulfonic acid, alkylbenzenesulfonic acid, and

camphor sulfonic acid), carboxvlic acids {such as acetic



10

15

20

25

30

35

According to the present invention, the method for producing an organic
solvent dispersion of an intrinsically 15 conductive polymer includes two
steps. The first step is deionization of an aqueous colloidal dispersion of
an intrinsically conductive polymer by the passing of liquid. This step is

intended to clear the intrinsically conductive polymer of cations adhering

aGhEreto'YHE 28BN G ettt £BUGIWS the fiP St iiasntd. and

hysubstituirabovhichdg designed to substitute water in the aqueous colloidal

[ odigRgrsion by an organic solvent. The term "intrinsically conductive
polymer” as used in the present invention denotes thgse polymers which

are in HF 2535 of BBRIE cAfcatidRhic 84 P B adidal s B4ie
potharras uttEfrorn el opisgp and diebive Wisichekhibit eléctritalscahdistivinpbpese
pathemseivesa [QRAG] Imsinst@@ﬂyf@o?ldu@b/e}aa@%yﬁ@@swﬁagﬁ@ cﬁ@rltia.e 30
resent inventio re not ecCl restricted; t ey Inc e an nqQwn
bt b g R S e e TS
Podeifvativé s there R IPHel R al pRIGSd affhetorifeembiedtiolhwifieofe which
arenatbendhei dapantsferithesnkinsically e ondusiiverpelymessare-33 1oidal

os@RmREE D oufanie ackiedoUah 8 PONRWRSPUIONIS A6, o mixture
methanesulfonic acid, alkylbenzenesuifonic acid, and camphor sulfonic

oL &8), CRRIDIHE Seitfs BUH R IAEHRR" alfd) yit8ger Rahddd Gtefas e

mokyrdraghiosit beid earmiined robeoimic apiclo 30 10} Desirdble sbtimpleswoifdhe are

cotipnicallyCopdustivea11 particles.

[0011]

The agueous colloidal dispersion of the intrinsically
conductive polymer contains a large amount of free ions
originating from excess dopant (such as sulfonic acid) and
also free ions (such as ammcnium ions, potassium ions,
sulfate ions, etc.) originating from decomposition products
of salts (such as ammonium persulfate and potassium
persulfate) used for production. Alsgso, such cations as
ammonium lons and potassium ions are strongly adhered to the
dopant portion of the particles of the intrinsically
conductive polymer in the dispersion.

Consequently, it is necessary to remove these free
jons and excess dopant before the intrinsically conductive
polymer is dispersed into an organic solvent so that they
will not adversely affect stable dispersion.

[oo1z]
[Step for deionization]

The present invention involves a step for deionization
which is intended to remove free ions, excess dopant, and
cations adhering to the intrinsically conductive polymer.

A method for deionization is not specifically
restricted, however, ion exchange is a preferred method for
deionization because it effectively removes cations strongly

adhering to the intrinsically conductive polymer. This
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5 polymer may be prepared by the method disclosed in Japanese Patent
Laid-open No. Hei 7-90060 and JP-A-H2-500918. Polythiophene (typically
(3,4-ethylenedioxythiophene), polyaniline, a mixture thereof and a
copolymer thereof, which are commercially available in the form of
aqueous colloidal 10 dispersion, are also desirable. The polyaniline, a

obp&lirelSf FEASNGE R poRROPREnBI £ENSAPheF dfigre most
d isgitabie because thwinagueaousicolldidal chspusionare monypesediafvery
co%[@éﬁ@a{}ﬁ%s'éiog%:‘:]i%%r@{@ﬂ%%%_ 9%”59’.@9' éﬂﬂ%pﬂ §i0c%30féﬂglﬁﬁ exchange

intrinsically, conductive polymer contains a large amount of free ions
e Siginating ionT EXe MM (UG5S SoRE hcith dhc-als8 rhitofs
prstehaslammoniii idns, Jd6tassiomcions isigfard ions, @fc. Fbrginatiig

relomERrampERilion Pradiicis 29 o salis éSuchasaprRasmpersHifate
{08'1% H)otassium persulfate) used for production. Also, such cations as

ammonium ions and potassium ions are strongly adhered to the dopant

portion B¢ tE& Akl GhhB IRtriRsRally £BnaGctivenRssymie mlthe
redisperste 2530 nseg ueatly di isdiraessatyriodemmiecthese digesons mand
prEXSESSLAPRANL pETQre the ) &9%'&%!@/ %%%U‘?é%d%’éy@@ﬂﬂ? digRarsgd into

an organic solvent so that they will not adversely affect stable dispersion.
eX(HABYS0[StES Tor dEfAlzatiSnE Y21 Rl fredBHehvBNniGH R olEes Sfep
Amfgrdeidraz d&tioniwhigh{is e nded toremov8 freedonsrexcess goganty antn 1s

no€AUGNSANRIING P theJRINSically £onductivesRORET 1 Methed i¥a from

deionization is not specifically 35 restricted, however, ion exchange is a
OIS AS NG Tor AeBABANGT BACKISER resf AN T6RbBds JatdRs To7™

st§@§§@pa5e anion exchange resin, which is available under a
trade name of Amberlite IEBA-410 (from Organc).
[0014]

There are not specific restrictions on the method of
bringing an agueous collceidal dispersiocn of the intrinsically
conductive polymer into contact with an ion exchange resin so
long as the method can clear the intrinsically conductive
polymer of catlons adhering thereto. Removal of cations is
accomplished most effectively by the passing of liguid, that
is, by passing an agqueous colloidal dispersion of the
intrinsically conductive polymer through a column filled with
an ion exchange resin. A space velocity of about 1 to 19 per
hour is adeqguate for this process.

[0015]

Deionization is accomplished more effectively by
employing both a cation exchande resin and an anion exchange
resin than by employing only either of them. The order of
contact with the two ion exchange resins is not specifically
restricted; however, it is desirable to make contact with a
cation exchange resin and then with an anion exchange resin
because the aqueous colleidal dispersion increases in pH
after anion exchange, with the result that the intrinsically



io

15

20

25

30

35

adhering to the intrinsically conductive polymer. This object is achieved
by bringing an aqueous colloidal dispersion of the intrinsically conductive
polymer into contact with a cation exchange resin and/or an anion
exchange resin. This step should be carried out at 0C to 100C, 5
preferably at 5C to 50C in consideration of the heat resistance and
COoRGHAbIRT o PR X haRTe TESnRRARE 2PITHEFEREHA TXchlnge
coredircisinot specifically restricted; it may be selected from commercial
{ o@nesy A 10 preferred example is hydrogen form strong acid cation
exchapge resin, WhICh is_availabl der atrade name of Amberllte
IR-12 ffror% rgano O‘f%e a%mf;l Lég)}c nge esin |s¥1o<f spec cal pout
0 .1eakicked RnEY; Wihagbessdldgtad iom chmMBRea HRes. @eﬁ@wf?@otlon by

meeXanple 1S dydexyhareip. formcl steng thse anicriexchanget@esihould
pr\gglégz? a'!)aeblg.tygg?r 5‘ %%d%ga@e@fmbgﬂ't%k% AE;P @r&ﬁablllty

rgano There are not specific restrictions on the method of

angRgie aﬁfaeq‘abms cotBiddt iSRS oM Hife TnSCA 26 &6hdddtive
copdiyrret irgo mohtant wittsap idryexdhiange, resinscciongeas theomgitiodt L ine
anEAHEeFEHEIBHISICAllYC 1%@9'%@:@&@tloeﬁ@d£@ﬁegﬁ@ereto

Remoyal of cations is acc g ed most f:-ffeitlv%)ébz the ssmgULe lower
ol ke LB BREUh AR Rt i hagLn e 05
thimtrinically Eondoetivd pslyindr thigugbifa 8efuhsiefilled with an ion

exchange resin sAspaceosiacityiafapoti 4 110 dlkepeidieis s adeguatedal
dlg%% gEggsloses a portion of dopant (necessary for
conductivity) as the result of deionization by ion exchange.
This may give rise to an instance where it is necessary te
replenish dopants after deionization.

[0017]
[Step for filtration]

The aqueous colloidal dispersion can be purified more
if deionization {(mentioned above} is preceded by
ultrafiltration which effectively removes free ions and
excess dopant.

Ultrafiltration may be accomplished by using an
ultrafiltration membrane or tube. The temperature for this
procedure should preferably be about 0 to 80°C, which is low
encugh for adequate ultrafiltration. Continuous or
intermittent water supply during ultrafiltration is desirable
to ensure complete removal of free ions and excess dopant.
[0018]

The ultrafiltration membrane or tube used in this step
is not specifically restricted in its molecular weight cutoff.
The one with a molecular weight cutoff of 10,000 to 200.000
is desirable. Ultrafiltration with an excessively small
molecular weight cutoff takes a very long time;
ultrafiltration with an excessively large molecular weight
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[0015] Deionization is accomplished more effectively by 30 employing
both a cation exchange resin and an anion exchange resin than by
employing only either of them. The order of contact with the two ion
exchange resins is not specifically restricted; however, it is desirable to
make contact with a cation exchange resin and then with an anion

U ange F8siR ST B LSRN ERIGUBT GOl b P BRERIGH h RBATEST tO

eguidafter anion exchange, with the result that the intrinsically conductive

polymeyilesgs its dopantand deciensesdp conductivity. [00161.Thes on an
ueous coilildaég%persmn may contain about 5 0.001.to 10.0 wt% of

a r C
aqs“g‘n‘a%%vh%%i Ohd8ry et Esb iz ltof by a5 R exEngRgE et Ve
PoHEWevercHie sdlidioantehesishdul@ preferadly be abivuit @0 L3 @wt% in
Coﬁ%\%ﬁMK@?ﬁﬁty@’l%ﬁﬁlﬁﬂﬂﬁﬁvi@ﬁ lpdhe Q@S%’@é}f\ei@alﬂﬁﬁ)%r"aﬁ@@b/able for
conductive polymer is polyaniline, a.mixture of polyaniline io . .
e B B RIS Pipasgation 1s

polythiop
U%mgtﬂd'pﬁeféfabw haf&aHH Fhlderedier i SREiEdshEams ¥ sup@spicted.
solids.In tﬂmmi&th&mﬁibﬁw thatﬁ*nmumaﬂoiﬁahdispeésignlymer
1 /0585 8pron, af depant{ngeessanydqn 13 SaRduGtviRg a3 the eaulhef

deionization by ion exchange. This may give rise to an instance where it is

PridRARAM o eB RSP HoB AR e eforiifion® 1t 1t contains 3 wed

of soiids. In the gase where the intrinsically conductive
polymer is poly-3,4-ethylenedioxythiophene, the agueocus
colloidal dispersion should preferably have a pH value lower
than 3 if it contains 1.3 wt? of solids.

[0019]

The agueous colloidal dispersion of intrinsically
conductive polymer decreases in pH value after it has
undergone ultrafiltration. It further decreases in pH value
after it has undergone deionization. Its pH value should
preferably be lower than 2 if the intrinsically conductive
polymer is polyaniline and the so0lid contents is 3 wt%, and
lower than 2.5 if the intrinsically conductive polymer is
poly-3,4-ethylenedioxythiophene and the content of solids is
1 wtg.

[0020]
[Step for solvent substitution]

The agueous colloidal dispersion of intrinsically
conductive polymer, which has undergone deionization as
mentioned above, subsegquently undergoes sclvent substitution,
so that it is converted into an organic solvent dispersion of
intrinsically conductive polymer.

Solvent substitution may be accomplished in any
manner; for example, by removing water from the agueous
colleoidal dispersion under normal pressure or reduced
pressure and then adding an organic solvent to it, by adding

an organic sclvent to the aqueous colloidal dispersion and
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[0017] [Step for filtration] 20The aqueous colloidal dispersion can be
purified more if deionization (mentioned above) is preceded by
ultrafiltration which effectively removes free ions and excess dopant.

Ultrafiltration may be accomplished by using an 25 ultrafiltration
membrane or tube. The temperature for this procedure should preferably

BEObETE T BOC HifEh W driougiifer aveguale Dinesittationor reduced

POovdinueus orirtgrnitaot/ wAteaapply dudng uﬁ@fiﬂ@iqg%sgjﬁ%yag@gtgee s
gn mpl val of i excess dopant. 3 i

o B R e 0 gy onces

e SRCted iR T TRl ar WBIGRCE ISR SEHE Bne WilkPa Hslectiak Wefghits most
defigréiE, 000 1d 200,009 isldesirabler Usafiltration withran exeessively

s SMad5 mp&.m@riwgigsffcm&@kga@avle% long, timet Wﬁafmt;ﬁge\%ith

iggﬁx]cessively large molecular weight cutoff also permits theintrinsically

conductive polymer to escape.
Organic solvents to be used for solvent substitution

are not specifically restricted; however, they should
preferably be hydrophilic ones, which include, for example,
alcohols (such as methanol, ethanol, l-preopanol, Z-propancl,
i-butancl, l-hexanol, and l-octanol), ketones {(such as
acetone, methyl ethyl ketone, and diethyl ketone), amides
(such as formamide, dimethylformamide, N-methylacetamide,
N,N-dimethylacetamide, and N-methylpyrrolidone [NMP for short
hereinafter]), and ethers (such as diethyl ether).

Most suitable among these organic solvents are C, 3
alcohols {such as methanol, ethancl, l-propancl, and
Z2-propanol} and NMP. They may be used alone or in
combination with one another.

10022]

Solvent substitution should be carried out at an
adequate temperature which depends on the boiling point of
the solvent to be used. It should pbroceed under reduced
bressure at as low a temperature as possible so that it will
not deteriorate the intrinsically conductive polymer. The
dispersion which undergoes solvent substitution should
breferably contain about 0.05 to 10.0 wt% of solids for good
workability and productivity. If water is to be removed
while an organic solvent is being added slowly, it is
desirable to add the organic solvent at an adequate rate
which keeps the sclid contents in the above-mentioned range.
[6023)

A series of procedures mentioned above yvields an
organic solvent dispersion of an intrinsically conductive
pelymer which has a greatly reduced water content less than
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Ultrafiltration should preferably be performed on an aqueous colloidal
dispersion of intrinsically conductive 5 polymer containing about 0.001 to
10.0 wt% of solids. Concentrations of about 0.05 to 5.0 wt% is more
desirable for good workability and productivity. Duration of filtration is
2ysually .t 0 Ithough,not specifically restricted. In the case
where er%é%\%rgn%iégl%/rgo%dhcﬁ\% égly%lesr iseﬁrolygrﬁﬁnéfﬁﬁg%%%oﬁg
O AAT i85 sSCSHR 7@ Breferably have a pH value lower than 3 if it
containsiFeatdfsoliisvia-the wasendieretbe dntriogically: sandugtyeorganic

spolyens 1apopes dreliyienedipihionhene. Jhg SUSpHS Ol0al 01 o -
sﬂ'ﬂ?ﬂf'%ng’ oula referaglé/ have a%H value lower 15 than 3 |fe|t_ Efon NS

1.3 witeof solids. 10918 ““~ FRe"tjudblis chNBidkP dispeFsait of t
ditRrgeaRiddriuctivi polymdridecenses repHaatumattehithasy using any
ofindergbngrultrafittratipa it further idﬂﬁﬁé%s,ino?iyt%&&% %?L qiter r{]a b@gafson ic

rgone.deionization. lis pH value should prefera e lower than 2 1

hﬁ?eg%\trinsiggll'y t%%n%u%%igé b%ﬁ/?ﬁsesrﬁg%o%fgﬁﬁ%‘&ﬁ@%fe soiitfcdréhtstige are
A48 PAkd TSieraRay s RdAd IstinSealE comhrstive alyrmemis, and good
dpehe3dAiethifenedioxythiophene and the content of solids is 251 wt%.

[Oozohﬁﬂ§QJQEﬁ9WeB%S%%%H%@%Qent invention yields an organic
solvent dispersion of an intrinsically conductive polymer
which has a very low water content. This product fully
exhibits good electrical conductivity and heat ray (infrared
ray) absorption which are characteristic of intrinsically
conductive polymers. Therefore, it will Ffind use as
electrode material, antistatic agent, UV light absorber, heat
ray absorber, electromagnetic wave absorber, sensor,
electrolyte for electrolytic capacitor, electrode for
seccndary batteries, and the like.

EXAMPLES
[0024]
The invention will be described below in more detail
with reference to Examples and Comparative Examples, which
are not intended to restrict the scope thereof. Physical
properties in the examples were measured as follows.
t1] pH
Measured at 25°C by using a digital pH meter "HM-50V",
from Toa Dempa XKogyo.

[2] Electrical conductivity
Measured at 25°C by using a conductivity meter "CM-30G",
from Toa Dempa Kogyo.

[3] Surface regsistivity
Measured by using "Loresta IP TCP-T250", from Mitsubishi

Chemical.
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The aqueous colloidal dispersion of intrinsically conductive polymer, which
has undergone deionization as 30 mentioned above, subsequently
undergoes solvent substitution, so that it is converted into an organic
solvent dispersion of intrinsically conductive polymer. Solvent

[ ﬁub\;{ig.gicg&@ay be accomplished in any manner; for example, by
removing watér from the aqueous 35 colloidal dispersion under normal
prE&& R GTeftlicéd pFedduré' 8hAInén BRBHE QT Blgdhic SERRRER it By
addynmg an rgancGEONMEL to the aqueous colloidal dispersion and  then

r sSTEMQViRG Wateframdt under normal pressure or reduced pressure, or by
removir‘légtwater while. addigﬁ b%/ slow degrees an organic solvent to the

adUdTe SHoltal dRpRrsion trter hafial praésdre orredlictd proddursr -

[ 6Th# st methodds most 5 desirable to minimize the water content in the
organissaienidispersignHfintrinsicaliy enductive Ralymeed002ika - 3p ,
Or@@g&g olg%gtsljtgnbehlis?ﬁiofor solvent substitution are not specifically
restricte ;Sﬁowever, tﬁey shoutd 1o preferably be hydrophilic ones, which

[Oféfuble, for example, alcohols (such as methanol, ethanol, 1-propanol,

Ex2spsdpeanol, 1-butanol, 1-hexanol, and 1-octanol), ketones (such as

aCGtO%@%@A‘.%ﬂ.!%l:gﬁtoél&u@@g&]i%}%wrk%gﬁ%)%éﬂ%i_%%%% FF a

formamide, dimethylformamide, N-methylacetami ) . ]
CORINXIhhy At HR e, 2ntONFdthGipyBREGHE GRPLRT Shbrdispersion
ofheehyafter])iand Eiidrt {Bud ad Histhy|RMEJON ) dvostesuitiibie anforigt®

ortheseQiganicsolvanis gre &1z, alcghalsdsyah aspethangk efandlng /om.
o1 ERAER3SL pd -bropanc) Anc VP, ThEYmabe JSed i o 32
water through a membrane (made by Millipore) with a molecular
weight cutoff of 100,000. Thus there was obtained 1.29 kg of
filtered agueous dispersion of polyaniline, which contained
4.93 wt% of solids and had pH 1.8 and conductivity of 8.4
mS/cm. After the content of solids had been adjusted to 3.1
wt%, filtered aqueous dispersion had pH 2.2 and conductivity
of 5.0 mS/cm.

In the second step, deionization was performed by
passing 314 g of the filtered aguecus colloidal dispersion of
polyvaniline through a column (45 mm in diameter) filled with
300 mL of hydrogen form strong acid cation exchange resin
(IR-120B, from Organo}, at 20°C and a space velocity of 10
per hour. Thus there was obtained 575 g of cation-exchanged
agqueous colloidal dispersion of polyaniline, which contained
2.7 wts of solids and had pH 1.6 and conductivity of 8.3
mS/cm.

[0026]

In the third step, 86 g of the cation-exchanged
agueocus colloidal dispersion was placed in an evaporator
(with its internal pressure kept at 60 Torr) heated by an
external heater at 75°C. For solvent substitution, 1.2 L of

ethanol was slowly added to the evaporator soc that water was

w} 2=



Solvent substitution should be carried out at an adequate temperature
which depends on the boiling point of the solvent to be used. It should
proceed under reduced 25 pressure at as low a temperature as possible

subs$Q thatdtwillnat deteriorate the dgtrinsically gerductive: pRlymes. The £ cthanol
. __dispersion which undergoes solvent substitution shouldé)refeorably contain
dlSpﬁﬁéﬂrt"@.o@%oHM@M&%{“&MM%%@&&P%M&H%%n productivityeics and

0.26water is to hbeaemaved 3Q:while anrganiesobvent issbeing addedslewlys reicle
it is desirable to add the organic solvent at an adequate rate which keeps

dlamle Lol camentdin the AboveMertionddTange. (0623 Aikeries of =0 ¢ Wt
dur i ptocedutes.-mentioaed above yiejds am35:asganic selyent Kispersion 9fans i on

intrinsically conductive polymer which has a greatly reduced water content
was GRYHER 59t Ryin o<t RaR Do wRIEh A Hove BRSRAN by o
formednventionatprocesses: a tAftekthesabove-hientionedisteps, theting at 110°

resulting organic solvent dispersion_of an.intrinsicall f ondugctive polymer -
© 7% ol preferably Uridergo wet g 1o improve s cispeisibliny wet: ===
resiaiilling ryay be Bctsiiplishésdy using any of sand grinder, ball mill,

iisper, colloid mill, ultrasonic homogenizer, and high-pressure

mwﬁomogenizer. The last two are desirable for easy handling, short
Exampracessing time, and good 10 dispersibility.

Solvent substitution was performed as follows on 85 g of the
cation-exchanged acuecus colleoidal dispersion prepared in Example
1. The sample was placed in an evaporator {with 1ts internal
pressure kept at 60 Torr} heated by an external heater at 73°C.
The evaporateor was slowly given 1.1 L of 2~propancl so that water
was removed and substituted by Z2-propancl. Thus there was
obtained 73 g of Z-propanol dispersion of polyaniline, which
contained 3.2 wt% of solids and 0.14 wt% of water and had a
viscosity of 11.3 mPa-s and a particle diameter of 419 nm. {The
sclid contents was kept at 2 to 4 wt% during solvent
substitution.) The resulting Z2-propancol dispersion was applied
onto a glass plate by using an applicator (which formed a wet film
with a thickness of 25um). After heating at 110°C for 10 minutes,
there was obtained a dry film which had a surface resistivity of
4.5%10° Q/sq.

[0028]
Example 3

Solvent substitution was performed as follows on 86 g of the
cation-exchanged aqueous collcoidal dispersion prepared in Example
1. The sample was placed in an svaporator {with its internal
pressure kept at 60 Torr) heated by an external heater at 75°C.
The evaporator was slowly given 1.0 L of l1-propanol so that water

was removed and substituted by

13



The method of the present invention yields an organic solvent dispersion
of an intrinsically conductive polymer which has a very low water content.
This product fully exhibits good electrical conductivity and heat ray

t-préidrased 13ray) abseptianwhichare.ghagactesistic ofiatrinsicallyt spersion of
conductive polymers. Therefore, it will find use as electrode materigl,
polyaihiistafic agent UVt abSorber, Hat Fy SBsofser fedtromatnetic” water and
had avaveabsother, sensormeleciralyte forelectolydiccapasitor, electradedor  (The
. 20 secondary battEries, and the like. E)gAgIPLES [0024] The invention will .
30119 CHBSERibEA Below i more et §5‘V\7ﬁh Bferefca 0 EXdmpeg angution- ) The
resuGompatative Examplesswhicharewnat intended torestrictdheseopeste by using

an aggﬁiri%gtgay@i\%%lc%o g%% i%tp\%te XP%JLﬁleﬁﬂV{/ r%m ?LS %@%ﬁ/gg”%\ﬁsﬁ%] After
easuréd at y using a digital pH mete - ; 30fro

heat iTigasDemMpPpaK dgyol (2hBlectrical denductivityMedsuredhat 26 Crhyrusinga: had a
sur=82NquAL; meter (M 309G, drom, Toa Dempa Kogyo.
[0029]
Example 4

Deionization was performed on 300 g of aguecus colloidal dispersion
of polyaniline “DIOI2W-1" (from CORMECCN} containing 3.9 wt% of solids
and having pH 2.7 and conductivity cof 1.5 mS/cm, by passing through a
column filled with 300 mL of hydrogen form strong acid cation exchange
resin (IR-120B, from Organo), at 20°C and a space velocity of 10 per
hour. Thus there was obtained 427 g of cation-exchanged agueous
colleidal dispersion of polyaniline, which contained 2.5 wt% of solids
and had pH 1.3 and conductivity of 20.7 mS/cm.

In the next step, 100 g of the cation-exchanged agueous
colloldal dispersion (obtained as mentioned above) was placed in an
evaporator (with its internal pressure kept at 60 Torr) heated by an
external heater at 75°C. For solvent substitution, 1.3 L of 1-
propanol was slowly added to the evaporator so that water was
substituted by l-propancl. Thus there was obtained 70 g of 1-
propancl dispersion of polyaniline, which contained 3.3 wt% of
solids and 0.09 wt% of water and had a viscosity of 12 mPa's and a
particle diameter of 434 nm. (The solid contents was kept at 2 to 4
wt% during solvent substitution.) The resulting l-propanol
dispersion was applied onto a glass plate by using an applicator
(which formed a wet film with a thickness of 25 um). After heating

at 110°C for 10 minutes, there was

14



[3] Surface resistivity 35Measured by using "Loresta IP TCP-T250", from
Mitsubishi Chemical. [4] Viscosity Measured at 25C by using a rotational
viscometer, EL type, from TOKIMEC. [5] Particle diameter 5Measured by
cbtausing Mierotrack-{ RAZS0" hiram: Micratraek. 6k Water contert Meagured
Q/Sgby using a Karl Fisher moisture meter "MKA-3p", from Kyoto Denshi
*Kogyo. [0025] 10 Example 1 The first step started with ultrafiltration
['0030fla commercial product (2.00 kg) of aqueous colloidal dispersion of

E}({(_mg%l%ar%iline "D1012W-1" (from ORMECON) containing 3.9 wt% of solids
ing pH 2.7 and conductivity of 15.6 mS/cm.
Deionization was performed on 292 g of the cation-exchanged

agueous colloidal dispersion of polyaniline (which was prepared
in Example 4) by passing through a column filled with 300 mL of
hydroxyl group form strong base anion exchange resin (IRA-410,
from Organo), at 20°C and a space velocity of 10 per hour. Thus
there was obtained 464 ¢ of cation—anion-exchanged agueous
colloidal dispersicn of polyaniline, which had pH 1.8 and
conductivity of 4.7 mS/cm.
In the next step, 150 g of the cation-anion-exchanged
acueous colloidal dispersion (obtained as menticned above)was
placed in an evaporator (with its internal pressure kept at €0
Torr) heated by an external heater at 75°C. For solvent
substitution, 0.8 L of i-propancl was slowly added to the
evaporator so that water was substituted by l-propanol. Thus
there was obtained 70 g of l-propancl dispersion of polyaniline,
which contained 3.3 wt® of solids and 0.11 wi% of water and had a
viscosity of 12 mPa-s and a particle diameter of 388 nm. (The
solid contents was kept at 2 to 4 wt% during solvent
substitution.) The resulting l-propancl dispersion was applied
onto a glass plate by using an applicator (which formed a wet
film with a thickness of 25 um). After heating at 110° C for 10
minutes, there was obtained a dry film which had a surface
resistivity of 1.5x10° Q/sq.
[0031]
Example &
The first step started with ultrafiltration of a commercial product
(500 g} of agqueous cclicidal dispersion of poly-3, 4-
ethylenedioxythicphene (PEDOT) "Baytron-P" (from Bayer) containing 1.3
wt% of solids and having pH 1.7 and conductivity of 7.1 mS/cm,
Ultrafiltraticon was performed at 20°C by using 13.1 kg of water through

a membrane with a

15



15 Ultrafiltration was performed at 20C by using 131 kg of water through a
membrane (made by Millipore) with a molecular weight cutoff of 100,000.
Thus there was obtained 1.29 kg of filtered aqueous dispersion of
polyaniline, which contained 4.93 wt% of solids and had pH 1.8 and
mo 1 ecoriductivity: 0f:8.420 mSicmir Atten theoeantent-ofsolils hadvheenchtained
- adjusted.to 3.1 wt%, filtered aqueous dispersiopn had pH 2.2 and ,
00 B e BTE ABTSH, (o SEba Sog Hehaibction ha pefiad ™=
1.3 by passing Jldqpotthe filteted Aqlecusealloidal gispetsionof 25 4.5 mS/cm.

lyaniline_through a column, (45 mm in diameter) filled with 300 mL of _ .
o0 T Sone 0 e DGR oA IR 1205 Hom Digais - 25°
g ofat2eCamdeaspace Velotity bf 405es hourriThusithene was ghtaimedds75in the

. 0 IQN- ed aqueo C%| igl ispersi f polyaniline, which
flrsgor%tgl%?d ?1%%( ]g%ﬁ%%/o%of%% |a%§5nd£%a(% ﬁwﬁ%gar?g@on%ﬁcﬁ%yhé}f%g gen Zorm
stroms/em 0026} Hcthedhird stay: 86ag ofthéldatibnltéxchanged Ggueons , at 20°C

and Golloidal dispersion.was, plaged.in an.guaporater, 35 (Wth Jts intemal, . . < oy 493
pressure kept at 60 Torr) heated by an external heater at 75C. For solvent
g of sabdtitation: 12 2 refedhanclavas slowhyl added tothersvaporatopso HEICT, which

had Water was, substifuted by gthanol, Thus there was obtained 74 g of

ethanol dispersion of polyaniline, which contained 3.2 wt% of solids and
[0036.26 wt% of water and had a viscosity of 3.3 mPa.s and a particle

diameter of 214N he solid contentsywas-kept at 2104, wi%during
solvent substitution.) The resulting ethanol dispersion was applied onto a

2quegiags phaté BYAfsing af Bippficator (Ffichf6rmiet awetHilfvgrgator (with
its thieknessofZbws) Afterdheating ajd 10 for 2Q minutes; there Wase rnal

he ateoa ?taéréed? % Cd(gy fl r?*g\’/;hi%% ? ggnatsgql%csetgleg JISJEEIE\./ I(%’/l ,O f :23150X1L05001‘:[ Sge't hanol was
slowly added to the evaporator so that water was substituted by
ethanol. Thus there was obtained 73 g of ethanol dispersion of
PEDCT, which contained 1.3 wt% of solids and 0.24 wt% of water and
had a viscosity of 12 mPa-s and a particle diameter of 410 nm.
(The solid contents was kept at 2 to 4 wt% during solvent
substitution.) The resulting ethanol dispersion was applied onto
a glass plate by using an applicator (which formed a wet film
with a thickness of 25 um}. After heating at 110° C for 10 minutes,
there was obtained a dry film which had a surface resistivity of
5.1%10° Q/sq.
[0033]
Example 7

Solvent substitution was performed as follows on 150 g of the
cation-exchanged agueocus colloidal dispersion of PEDOT (which was
prepared in Example 6). The sample was placed in an evaporator
(with 1ts internal pressure kept at &0 Torr)heated by an external
heater at 75°C. The evaporator was slowly given 1.0 L of 1-
propanol so that water was removed and substituted by l-propanol.

Thus there was obtained 75 g

16



[0027] Example 2 Solvent substitution was performed as follows on 85
g of the cation-exchanged aqueous colloidal dispersion prepared in
Example 1. The sample was placed in an evaporator (with its internal
of 1-pressuieikeptak6@ loir-heated by aspaxtesnalheaterainéeGndher . 2 wts of
evaporator was slowly given 1.1 L of 2-propanol so that water was

sol1dPe fisved aftd Substitutsd by Z2pfopaibl Thus there was obtainBa7$ g6 2
parti2iprapaneldispersian of polyaniine, whichi contained3.2aut%ftsalidsy. 5 to 2

. .and 0.14 wt% of water and had a viscogsity of 11.3 mPars and a patrticle, ,
Y SRS e P SR Sontente Wt KEbY Bt F 10l WO Hhfing i spersion
was agplvieni sulostitutiarn.  Ihefestdting 2zpropanal dispersien was(applied ootmed a

. -a.glass plate by using an applicator (which formed a wet film wi
4ot SRR of 2ar) e hatig 1106 R G TEtIGs, hetd tvgs 7o 10
minutebtaineera drydilwbwhicteiad alsurfateresistivityhafd. 5x k05 050e[0028] st ivity
of 4 .%%"’YHE"%;?S Solvent substitution was performed as follows on 86 g of

the cation-eﬁ%hanged aqueous colloidal dispersion prepared in Example
(00324 1. The sample was placed in an evaporator (with its internal pressure kept
Exanm f\t 6&9 Torr) heated by an external heater at 75C. The evaporator was
—p—%wly given 1.0 L of 1-propanol so that water was removed and
Substitated byt Fpropahoh Ehusdhere was obtained #ug ofylgprepangl 708 g
dispersion olyaniline, which_contained 3.1 wt% of solids and Q.11 wi%
o o R Vbt 1 & 8 TPa S abis pri G b A
polyrmm. (Phe3ufid dontentSRESREPt avRito widduringSsdlvent of solids
and bition) The tesilting fopropagoldispersian was ARRIe.onio 8,618%9 1 1o

~ plate by using an applicator (w rmed a wet film with a thickness of
with 25pml Afferhisatingat 120C forrrominoies, thefewascbtiged sedi (IR~

1z OB,ﬁ'@’k}é{E‘i@}@é&% §U£f@0§ E%%%%V'%QECELWQ%O@%JQO}%@&LLEX%BLE %’né%re was

Deion zation was performed on 300 g of aqueous colloidal dispersion o
obtaigsiganiihed DT LAN-2 (REFORME COMN EENtaing 1318 Witk Biagstioe
whicraRd haying.gH 2.7 gnd conductivity of,Li5-ms/usy by passing througha s vty

column filled with 300 mL of hydrogen form strong acid cation exchange
of S5rgsiAfIR-T20B, from Organo), at 20C and a space velocity of 10 per hour.

Thusithereswasobtained 424 ¢ of cationexchanged-agueqys.colloidal, s

dispersion of polyaniline, which contained 2.5 wt% of solids and had pH
col Lof @oand banatctivity ‘G 20 7 HSTGh? S AntheheXt stdpP1 06°g of the

evapdaiion-exchanged aqueous.eollgidakdispersiopd obtaipedras menticned by an
a%ﬁ,veﬁ was Otplaced/ in an eva oraeéﬁr gwith its inte_,rne}l ressure kept at 60
exLe 5 Higatéd by an external Reafst aE75C>BOF sovent Substitutior -1 Bt hencl
was sofck-lpgropafal was slowly-added to the evaperatesiserthatavateswasuted by
substituted by 1-propanol. Thus there was optained 70 g of 1- propanol
et e rsio oSO s S GG 85 % SPooIE Bk 6 Hwtse
solveofiwater aindthadiawiscosity of 12 mPa's and a particle diameter of 434
nm. (The solid contents was kept.at 2 to 4 wt% during solvent .
su bstitﬁ%c?n 5%@&%@8 @S%O&ar%lsﬁgﬁgr%?gn Wasg 358 i6d %%C%obg g fAss
ultraplate byhusing<ani applicatdr(haich foied arwet filmpwith Eethickness of ve 1340 g

of me%%%l %&egp%ez%tm%a&%lﬁggef%olﬂzﬁggyt%ﬁﬁ%ggrec\évﬁéained 1.0 wty of
solids and 0.%6 wt% of water and had a viscosity of 3.6 mPa-s and a
particle diameter of 105 nm. The methanol dispersion was applied onto a
glass plate by using an applicatcor (which formed & wet £ilm with a

thickness
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obtained a dry film which had a surface resistivity of 1.7x105 0/sq. [0030]
Example 5 Deionization was performed on 292 g of the
cation-exchanged aqueous colloidal dispersion of polyaniline (which was

of zPpreparediniExample APy passiing threugh @ ealumadilled with 300 ML:efi ned a

hydroxyl group form strong base anion exchange resin (IRA-410, from
Ary Brganby-at 20t afd A 5pace Velscity of 16"p&rhdur Fhis téfsiwas

[ 00 3abtained 464 g of cation-anion-exchanged aqueous colloidal dispersion of

. pglyaniline, which had pH 1.8 and conductivity of 4.7 mS/cm.  In the
et p, 150 g of the cation-anion-exchanged aqueous colloidal

dispersion {ebtainedms mentisnedaboveiwasplaced inan evaparsong 703 g of

with its internal pressure kept at 60 Torr) heated by an external heater at .
e F bt Sol bt SURAEaHOh, G 8L AL prdarol WL Oy en (tgeeis 2.2

wt% eVaporater sodhatwater Wad sulastitutethby ik-pregparok Thussthese wasough a
ol UII%_bt{:_q].mn,elde70 g{}l-gr Re ol dispe géo% of 8I Ignsiljmnrednwhiﬂch_,cprétaiqed 3.3 .
-0 or solids and 0°11 Wi% of water and had & ViSCosty oF 12 mPa-8 and change
resira partidletiameter 0f 388-nm. {The splid-eontents was kept at-tdduwt% Thus
- durls lvent s itution.) Ihe resulting 1-propanal dispersion-was
thema|c¥{:ﬁ?§d§ §ﬁtaol%egclr;sfé %j[at% éy“ u%ﬁ% an ggg |cga?8?’ i{;vﬁ%ﬁe ormec %%v%gﬁﬁm
dispagith athiekness ob2saimdAftep heatingfatstl0 GfortD midutes, thepe and

conal@sabiained a dry filmavhich had a surface resistivity of 1.5x105 0/sg.
[0031] Example 6  The first step started with ultrafiltration of a

cemercial rodust (500 g)of aepiebtis colfvidalcdispargionoipaolyrd; dis
co118thylenedigxythiophene (BERQT) /Baylyon;Py, (rem 58&/ L.conrIning L3 rator

_wt% of solids and having pH 1.7 and conductivity of 7.1 mS/mm
(WithyRiefiltraficr wes PEForwEd £C20CHY ORINPI3N kgoisvatey througitarnal

heatdpembranecwith &, molecular weight:cutgffiof 100,000, Thus therg was s s1owly
obtained 500 g of filtered aqueous dispersion of PEDOT, which contained

added] 8o rEthaR At hatPpH'ED &d ehrithRetivityof U5 He/dh. 1-9atRanol -

(The SeeONd stepsdeignizationswasperformed by passing:25Q g:efi the,aqueous
colloidal dispersion (which was prepared in the first step) through a
SubSThiudm filfed with 300 mi., of hydrogen form strong acid cation exchange
resin (1208; fromQegane). at206-andaspace velecibtef 10 perheur: rasonic
h Thus therg, was %t\)%tgairéed 493 %of cation-exchar%%ed aqueous colloidal
OMOggibATEion oF PEDOT ~which had pH 22 End ThfuctiGity bf 2.1 e/ ot 1~

propanol dispersion, which contained 1.0 wt% of solids and 0.55 wt% of
water and had a viscosity of 8.8 mPa-s and a particle diameter of 175
nm. The l-propanol dispersion was applied onto a glass plate by using
an applicator (which formed a wet film with a thickness of 25 um).
After heating at 110° C for 10 minutes, there was obtained a dry film

which had a surface resistivity of 8.6x10° Q/sq.

[0038]
Exampie 10

In the first step, ion exchange was carried out by passing 300

g of agueous colleidal dispersion "DI031W" (from
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[0032] In the third step, 150 g of the cation-exchanged aqueous colloidal
dispersion was placed in an evaporator (with its internal pressure kept at
60 Torr) heated by an external heater at 75C. For solvent substitution, 2.0

orveb@fethanotwasslowly addedl to:-the,evaporator se-that waler Was and
substitutedg%/ %hanol. Thus there was obtained 73 3 of ethanol
P

conCfispersioh of PEDOT \Hich ‘Coritdiied 158 Wik of SOGS atid 6.2\ of ©

hydrwater anekhad acviscasityiotd2: mPa=santhgpartiele-dianeter of 410-pM.0rgano) ,

. _(The solid contents kept at 2 to 4 wt% during solvent substitution,)

a- e eaFeequﬁgLS Ce]tﬁgn%?)sp%grgi%ovﬁﬁs ai%bll?ec#&ﬁt%% awﬁlgsgkb?gfenﬁé ugﬁ% g of

cat ian-applicator{Whigh=farmecba wetilim avitpa thicknessiof 25 uontAftera 1.0 wts
heating at 110 C for, 10 minutes, there was, obtained a dry film which had a

of “sur aScearré%lis ﬁ/ﬁy% 5.91’;@0%% sqc.cfﬁ tl’:%?alrr%ﬁ/le07E ‘3 'gol\r?(‘éo’r{tcm
substitutiorwasipetformedhas fellows om; 156 gl ohthee:cationsekcharmged:

11 804eous.c I!B 'ggg}l gi5£e£si 01‘1?1 D which prepared in Example )
= %5 Tffi)e slan% prle was plaace‘gé:ﬁcé%n Ev%%%?(aﬁ)@}%\?v%%ﬁjs %t%yneﬁ Splrrégsﬁrrle Svaporator
(witlkeptat BO-FordheatetEby vh éxtefnabhéatdiat75CeThedvaporaterivasnal

heatép‘glé{ %@E .1'0E109f %@P&%B%”%h%%%@%%%%ﬁ V,V@.S§ efn%\fe%%edmyl rrolidone
substituted by 1-propanol. Thus there was obtained 75 g o 1-propanpo¥
was gispeisia et polpthiopheErmhictcconainéd 1. 2 aigs of gslidsiand014ed by N-

m@th%‘_g%‘}:ﬁé!\ﬁt@&?@g hada viseosity.of 640 mPa-s and a particle diameter of, .,

cm. (The solid contents was kept at 0.5 to 2 wt% during solvent
solveibsttition.§ TheFesulting 1-propanol dispersion was applied onto a glass

prate byuising an applicaton dwhicky fosmed awelfilm with a thickness ofy 1y an

25 um). After heating at 110C for 10 minutes, there was obtained a dry
vl rgiiwhich Rad d'sdtace resistivity of 47 Ex163 o7s§ {peda) Bdrhpldg give 345 g

of Nindbefirststen, ian.exchange was-carried-autby passing 709 ¢:0f o solids and
agueous colloidal dispersion of the int,rinsicallx conductive polymer

0- 99t W rom SRMETOR) "WHICH tbht&ihs 2.2 WA of Solidls? particle

diameter of 156 nm. The N-methylpyrrolidene dispersion was applied
onto a glass plate by using an applicator (which formed a wet film with
a thickness of 25 um). After heating at 110° C for 10 minutes, there was
obtained a dry f£ilm which had a surface resistivity of 1.7x10° Q/sq.
[0037]

Example 11

In the first step, lon exchange was carried out by passing 261 g of
agqueous colloidal dispersion of the intrinsically conductive polymer
"D1032W" (from ORMECCON), which contains 1.3 wt% of solids and has pH
2.1 and conductivity of 3.% mS/cm, through a column filled with 250

mi, of hydrogen form strong acid cation exchange resin (IR-120B, from
Crgano), at a space velocity of Z per hour. Thus there was obtained
503 g of caticn-exchanged aqueous colloidal dispersion of the

polymer, which contained 0.6 wt% of solids and had pH 2.3 and

conductivity of 2.1 mS/cm.
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and has pH 1.8 and conductivity of 6.4 mS/cm, through a column filled
with 250 mL of hydrogen form strong acid cation exchange resin (IR-1202,
from Organo), at a space velocity of 5 per hour. Thus there was obtained
880 g-npk catien-exchanged aguesysicalioidaldispersion; which contained
1.9 wt% of solids and had pH 1.8 and conductivity of 5.5 mS/cm. = Inthe
colISacEn St thelfeduitiy catichiexchafiyed aquebis edibidil Hispersis aporator
(witwaswoncenitaied ipte:b35:a bydising arsevaperator, ANith ifsJpternal . v e rnat
heaRIESSUME gaeé)t at 60 Torr) heated by an external heater at 75C. For sqlvent
Stb&titutidn: 17 L 6F nistharor wid Slowiy afded & theefdparibresthaes slowly
addewater was substitutecbby methanol.he-solid contetswas kept at0:51001 . (The
sold V}étg/ﬁ tdE“\EuI{jEnbg %glveigt S%Jbstit ti%‘ngI The resulting methanol . _
ispersion was processed by an Uiffasoliic hGiogehizer Bt 986 et ion. )
frome NippohtSeikijntohiver1340sgpef siethano! dispessienofthepolymerasonic
' ntaj % of solids and 0,96 wt% of water and had a )
homog%é%%% 0 BBZ gmjag@,s&tangrao%agﬁdle}g‘lg%ﬁé:tlé?é 108 Y Fhe*methgholrethanol
dispgispersionivas applicd omo a glasstilate byclsing amapplieatar{whkichwater and
, for. fi it ickness of 25 pm).. After heating at 110, C for 10
pad %hiﬁ%]%eggstﬁlﬁe J\%‘a\gb t%%%(f aaélé/ film \?V‘Yf%ék% ada asﬁ?f%%% r éi’tf{/%y%tf The
methargyd 08 /s s[0085]:Example 81 orincthe first step lioncexshangewas:
ried o assing./ f u loidal dispersion " 1w
L ORMECON) Wiich Somab 33 il ofscllfS Ana T T 8 g 270
heat Fapdgetivity of 672 mSfemitinetgh alcolemwefiledWitr250 miiof £ilm which had
= sultvdrogen farm;strong cideation exghangeesin(IR-1208, from Organo),
at a space velocity of 5 per hour. Thus there’was obtained 1011 g of
wOBE@ation-exchanged aqueous colloidal dispersion, which contained 1.5 wt%
Examp@fsolids and had pH 1.9 and conductivity of 4.6 mS/cm. In the second
step, the resulting cation-exchanged aqueous colloidal dispersion was

concentrated o B8 g Hsing an SXapvrafor (Mthderintemal pressure

passkept ab60;Terr) heated by-an external hegtenat ZoCv Fof soVeNnts o orvECoN) |
substitution, 9 L of 1-Cpgganol was slowly added to the evaporator so that

WL, 518 A Substtifed (5 155Hbpan ol A HESolil conteriwas@ptat 0y of 3.9
mS/crto Zwthudtringselvent substitdtiongh 2Thedesuting d-probanel strong acid
Catiodispe}rsri*oarlj} was rocenged_ é n ultrasonic homogeniger ("US-1200 .
CCVE™ from Nippon' Setki) t § e 1448 FBFI PropanofdiSparsionswidyy of 2
per loomtainBdis. O-int¥eotsalidsand: 385 Wtdoofwaterainchhad @ visgosity Qfeous
8.8.mPa.s and a particle, diameter of 17 . The 1-propanol dispersion
1llcox z
o e by AT At R Efor i BFHete® 2.3
and filmdithta thickness$ of 25 pm)/ éfter heating at 110 C for 10 minutes,
dereesabianeda iy I WIKhAN2 UTRee e 2B R

colloidal dispersion was concentrated into 236 g by using an evaporator

(with its internal pressure kept at 60 Torr) heated by an external
heater at 75°C. For solvent substitution, 5 1L of I~propanol was slowly
added to the evaporator sc that water was substituted by l-propanol.
(The solid contents was kept at 0.5 to 2 wts during solvent

substitution.)
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In the first step, ion exchange was carried out by passing 300 g of

aqueous colloidal dispersion "01031W" (from ORMECON), which

contains 1.9 wt% of solids and has pH 1.8 and conductivity of 6.6 mS/cm,
The thraughiagolumndiled with 250 Az oh hygsogenfernstrong aeid gatioRon:c
N exchange resin (IR-1205, from Organo), at a space velocity of 5 per hour.

MO tHerd was obtained 588 §'of cAtibnsextHangstl aitieotis tdligidalt ~Propanol
dispelispersjonvbichceantained 10wt ofsolidsiant hadpld 220 and of water and
had conductivi;)é of 2f9£ns/§mp _Inthe second step, the resulting 1
2 Lalion-exchanged aguedliscsilcidal dispardionwas tongafitrated ints 58b 7

1-propby.using. ansevaporaters(withvitsdntesnabpressire kept at 6o heated

by an external heater at 75C. For solvent substitution, 0.3 L of
D iy ot ae Yisb S0y aciad (5 1o vABOrEIB &6 (b dieep) - Aeter
heatinassubsfitutedtby Nihethylpyrolidese: (Tdre solid tontentsiwashkiept atiich had a

3 wit% during.solvent,substitution, The resulting
Surf&l\(%mgt%%gﬁr%g%%né“’“diéﬁg%%n \t;v?e%3 rocessed by an ultrasonic
00 3Rdmogenizer ("US-1200 CCVP" from Nippon Seiki) to give 345 g of
Exam&-g1§@1ylpyrrolidone dispersior], Whi_ch contained 1.6 wt% of sollids and
. % of water and had a viscosity of 114 mPa.s and a particle

dianteter 6156 AiveThe Ninfethyipyarolidonecdispersionwasapptiediontol 12 g of

aquechglassiplate by usind.an applicator-gyhich formedawetimwith g, 1 .10 1.4

thickness of 25 um)."After heating at 110 C for 10 minutes, there was
WE btatheda diilReihich hedl astirfeiesistvitoft. 7x1036yégnjo637push a
colunExample.dl,/ndhefirst step, don exchange-was %afggggo%cqﬁp@E%%Z@;change

. g of aqueous colloidal dispersion of the intrinsically conductive polymer
resinpygsARF froht ORVIEEEH), vithich Gaiftais ¢ 1906 of SoRdeahdkag - Thus
therdPht 21 anekeopduativity;of, 3. 2-mS/iem.dhrpughacalymn filed with, 250:mL
.. of hydrogen form strong acid cation exchange resin (IR-120B, from
1 SOBiyse), S SpaEE VBISEHY of-2 pet hotir. ThusthefeWastbtaihed 503G
cond efcation-exehranged agueeds colloidal dispersion of the polymer, which

ontained 0.6 wt% of solids and had pH 2.3 and conductivity of 2.1

p
H&/CMS >S9 the Seund Step, The-restiftiny Cafibn SXchandsd aquesus
collodeiloidalidispersion wasiconeentrated-into 266 gy usnghanevaparai@iorator
. (with its intelnahtpressure kept at 60 Torr) heated by an external heater at
e e a EeGOE O B Lo0T PN L6) Wek oy added 5 3fae" heates
at 75%vaporktor soihatwaterwas substityted.dy methareh«Thelsolidrcontents was
slow YA34ERL al O340 2yl Quiing solvent substition ) e fesuling o) -
methano iSpersion was processed by an Uftrasonic ﬁomogemzerf3 IBY
methy2Q000'rfronfDre Hielsther stol givechss grotmethakebdispersion, whighwt % during
so1veQptained. 1.0 wt% of §P)Iids and 0.86 wt% of water and had a viscosity of
1.5 mPa(s and a particle diameter of 283 nm. The methanol dispersion
wasapplied dntoa Yrasstplate byusingareapphicatos {(whicteforpettasset! by an
fl ' | f m-Afte tin 10 _minutes, ther
o OBUAnGc s iy i Which et & SLrtace oSSty of L&L0d Giar ~ 19 @
of Nw{@;@j@@%@ﬂé@gne dispersicn, which contained 1.0 wt% of solids and

0.93 wt% of water and had a viscosity of 13 mPa-s and a particle
diameter of 337 nm. The N-methylpyrrolidone dispersion was applied
cnto a glass plate by spin coating (at 1000 rpm). After heating at
116°C
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In the first step, ion exchange was carried out by passing 400 g of
aqueous colloidal dispersion "D1032W" (from ORMECON), which
contains 1.3 wt% of solids and has pH 2.1 and conductivity of 3.9 ms/cm,
for thromghareolymnifdled witls 250miliofdydiogery farin strong asid-eation
exchange.resin (IR-120B, fro ganaq), at a space velocity of 2 per hour.
Surf&f‘ﬁﬁs ﬁl%sr% %artsv(&gt%in%g %4?(5% ‘% a§2%%°xchanged aqueous colloidal
[ 004dispersion, which contained 0.7 wt% of solids and had pH 2.3 and
Compgor%diuic‘;jgi%gg%GLrQSicm. In the second step, the resulting
= ous colloidal dispersion was concentrated into 286
¢ by using antevapdratorqwithdts interdalpressure Kepb at;60 T oar) heated
. exter ter at 75 r solyent substitution, 5.1, 0f, 1-pro I
oL e g oy BBy o it wateh o btk by FEECON)
which-gropanéi: £THe Sokitdomtenswasikeptiat 0:5%0 2wR6 during solvemtctivity
ubstitution.) ] P dispersior . Proce n
% iasonic hamobenzer (HIP 000" Hom br. Hiolschen 6 ors 06 ot o225
kept 18fropandlcdispersiont fhidh cortaiell=l0 a8 6Esalidsahd /.36 wios of
solv&%ﬂe%@%%E@%@@4%%?“¥£E£é§%%%ﬁ*%é§dé&@%ﬁ&méﬁég§ﬂ%kpﬁ%ﬁ§
nm. The 1-propanol dispersion was applied onto a glass plate by using an
evapapphicdtor fvhich forffed & wetsiimmiet & thicRAedsof 2 priyaAfer  (The
soliheating at 110 &for 104pinutes; theremvas @b@'ﬂl%%% dry, filma which had a
surface resistivity of 3.0x103 Q/sq. [0039] Example 1 In the first step,
subsidr Bxdridhge WhE AR JutByPpassing 18t HdtRoid Toliidaptained
beca dispession rgE032W {from ORMECQN) svhich contains; 1 4 wiYo of solids
and has pH 2.0 and conductivity of 3.8 mS/cm, through a_column filled
SULSyith 256°mh) F of hy drogeh¥6fm S$TBRG acif catiorPexcHanyé ¥ésin-
[004(IR-120B, from Organo), at a space velocity of 2 per hour. Thus there was
com ao}l;)'cg;1 iri%de443 % of catign-exchanged aqueous colloidal dispersion, which
S : lids and had pH 2.6 and conductivity of 0.9
msfora £ 1 1 trrthel secondi stepathedesuliing:cationsgxchanged agueous o, 000)
colloidal dispersi derwent solvent substitution.i evaporator (with
925 ARSI broSite Kept &t B0 ToMEMEd by A XEmal heafer at 6C7¢
polydor solvent sdlistitution), '0.1 £ofriN-arethyipiirelidanecwas stowdy added 2o wt %
h aporatqr_so that water was substituted by Nmethylpyrrolidone. (The
ot Sélé?'g %o%%e%t%\?vsas ép%vg-t; o?é%% 2 Wi% &r%n%lsaﬁvgﬁt ;iu 5 |tquL(|jS:r}113m’ %y
usindhkXeskling N-wicthylpyrrélidone dispersionawas processedibycen filtered
aquedifasonic Ramegenizer, CLIS-4490 GEIR o Hibpan Sell t9,give 345
g of N-methylpyrrolidone dispersion, which contained 1.0 wt% of solids
sollighde0i93 s sfwater amdchatba Jisedsity 613 mMPa-8 and/aparticlée

£ 11t diameter.of 334 nm4 The Nemethylpyrrolidane, dispersian was applied ento, .

a glass plate by spin coating (at 1000 rpm). After heating at 110C
resulting product contained 3.1 wt% of solids and had pH 2.2
and conductivity of 5.0 mS/cm.

[0042)

The thus obtalned agqueous dispersion (104 g) underwent
solvent substitution in an evaporator (with its internal pressure
kept at 60 Torr)-heated by an external heater at 75°C. For
solvent substitution, 1.0 L of l-propanol was slowly added to the
evaporator so that water was substituted by I-propanocl. (The
solid contents was kept at 2 to 4 wt% during solvent

substitution.) There was obtained 119 g of l-propancl dispersion

of polyaniline, which contained 3.2 wt%
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for 10 minutes, there was obtained a dry film which had a surface
resistivity of 4.0x103 0/sqg. [0040] Comparative Example 1 Solvent
substitution was performed on 100 g of aqueous colloidal dispersion of
of spolyaniling "D1042ME 15 {from ORMECUN), vhichcontains:3. RwtHeel s and
) solid%an has pH 2.7 and conductiyity of 15.6 mS/cm, by using,an
& Pagyaporatorith-its Mtefital prassure k8pt ab BO°FoIT) hedfdtf by & ¥a°
appl externat beaternat25€1 Fof sojventisubsiitution; 1epropanolwasisiowlyed =
ed to the evaporator so tf water was, substituted by 1-propanol. (The .
et sjg‘ﬁra ¢on %n?s Vv%gscl%élgtsast 4 c?ﬁ i V\}fé%5 dur%%gés%fvélrﬁas“u I>{sqitfjgttiori] %Jl%fo A
minulepropanrotdispersion aias:aot obtainédlnecatiser aHarye amoupioef
. aggregate occurred during solvent substitution and the phase separated
FE5 4 into two Ia?yLergf F%bgépl] @?)%nqp'ara ive Example 27" qﬁ?ﬁﬁaﬂlﬁgﬂ&ﬁl (v%’?’tﬁsa
compamelecutaraweightutetiofl 106,000y was perfonitedoon 2,00k of agueous has
1.£90p0al disparsian of pobyanjine 151012 L. (lom ORMECO).
@ c(‘gnta' s 3.9 wt%QgT so%ids an %ea% pH ﬁ% an con%]ﬁctgli/%%yl (S?H%% Y er}len
formgrSlerhpby Using 18311kg of watera2Fhere sias obtainet E86-ky opfiltered
di S@&%ﬁ%%%qgg&dﬁﬁpe&%f&@% %q{gagw_gd 3.51 wt% of sollds_ and had
pH 2.0 and conductivity of 6.2 mS/cm. The filtered aqueous colloidal
[004dispersion was diluted so that the resulting product contained 3.1 wt% of

compdQlidsand had,pH 2.2 and conductivity of 5.0 mS/cm. [0042] ~ The thus
obtained agueous dispersion (104 g) underwent solvent substitution in an

évaporatr (Withits infetnarpresstire kept st6b tanyhested Byfapoly-3, 4-
ethyBxleral heaterat 5C. Farsplventsubstitution, 14-Lofl-propanghwas contains

slowly added to the evaporator so that water was substituted b
1.3 Eroartl { e 6l Eoiohts whsREpt AL 4 F% diing Solvede™
unde:StRstitution 3 dherequas pbtained,119.9 of L-prepanot dispersionyofydrogen form
polyaniline, which contained 3.2 wt% 22 of solids and 0.14 wt% of water
SErOhPhat £ 0iscosity 6F 3% /P4 Santl Aparticle diameter Gisa P i his® 9 ©f
hydrde=propanaldispersion mas; applied-e1ito-a glassplate bysusingran-410, from
o agglicator (which formed a wet film with a thickness of 25 um). After
t9%HKeating at 110C for 10 minutes, there was obtained a dry film which had a
surface resistivily of 3t51 0 0/sekFhedispessionsobtaired indhisobtained 206 g
omparative example (which was pre d only by, ultrafiltration)_h .
o o i ST An T S tace TRty ARG T e B a et
had ghirkfiln orlaglass plate) thanfhe.D-progancl dispersion obtained in

%é%ngg%%§€y%%5pxoduct underwent sclvent substitution in an

‘evaperator (with its internal pressure kept at 60 Torr) heated by an
external heater at 75°C. For solvent substitution, 2.0 L of methanol
was siowly added to the evaporator so that water was substituted by
methanol. (The solid contents was kept at 0.5 to 2 wt% during solvent
substitution.) Unifcorm methanol dispersion was not obtained because a
large amount of aggregate occurred during solvent substitution and the

vhase separated into two layers.
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[0043] Comparative Example 3 A sample (215 g) of aqueous colloidal
dispersion of poly-3, 4- ethylenedioxythiopnene (PEDOT) "Baytron-P"
(from Bayer), which contains 1.3 wt% of solids and has pH 1.7 and
CLégiyductivity of 7.1 mS/mm, underwent ion exchange by mixing for 8 hours
with 10 g of hydrogen form strong acid cation exchange resin (IR-120B,

from Organo) and 1OT f hydroxyl group form stron base anion_ .
1) el BRgRTash IR (O TIGH CrRafop 2 Aer TemGUal GhfeggRton of an

intripsthange resinsidhefeWas dbtaiied 206 of BaticiiERioksekchangedter ©f
deionagueeusseolleigakdispersionief iREDOE; whishdiashpth2.0andintrinsically
conductivity of 6.0 mS/aam_ _ . The rgsulti roduct undens Ivent
c§ndu<§g6;7&“&;6%%\6%@”%@%0%%5;&6&% itﬁﬂgter%%lgﬁ%%éﬁég kee;t)lil\gg(tﬂéggr o(rar) column
fillefeatélBy arfBxtefridl heSRFRATIE. FHRSONent SUbREERION, §FERINT  the
int riﬂﬁtbaaqlwvasﬂmwmlﬂ@d pmtrﬁre\zap@rﬁtocs@ thatwatetheasng thereto,
and %ubgaﬂggawfmet% (The salig contents, yas keptat 0.940 ZW% aquecus

during solvent substitution.) Uniform methanil dispersion was not
collofpmingd BREATSE R IatgeHmou o agyragatd Bturred during solvent
substitution and the phase separated into two layers. CLAIMS: [1] A

21 methoddorproducingan organic solyent dispersiopaf andntinsically, of an

, . conductive polymer which comprises a st f deionizing . an aqueou :
ntrinsiGia #é’isﬁ@%%r%f'gﬁ ir}ﬁ?lg] afly €6 n§§§fv%eéoljyﬁ1 e(?lb%/lf)nasﬂs’l ng ?heeml'rl
deiondispeision throagharcalisipetillddvitvandorexolignge resin, thereby

clearing the intrinsically conductive polymer of cations adhering thereto,

and a supsequent step of substituting water in the agqueous colloidal
3] B ion by ar raani S (A Mot 1ot SroBCeRe A Sy =™
intriselveat digpersishiolai tbRdizamr cord Ve polymer &3 defined irverein
the aclaibds whereinideionizationissAacsommished bydenexchanges: [Bjcuctive

method.for ucin rganic,solyent dis gge sion of an intrinsically
pOlWﬂggnél&gi“%é%%%%mgﬁggggﬁgggﬁ%é\ﬁm%’ w e%ein the aqueous colloidal

dispersion of an intrinsically conductive polymer undergoes ultrafiltration
(4] before deionizations {4LAMmethod:forpraducingsan organieiselvention of an
. .dispersiqn of an intrinsicall n ive po defined in ¢laim 1. :
im}“5@1‘%2?&%é&yf_é%?ézjuﬁs%&ﬁt%ory?%ﬁ ccpmp%ghgﬁ%%c Ea];&w(z?[i/i%% to k"gep'theeIem
solvenslidesitentsin s¥ange GHETEE R 16.05Mo6" [T héthd YorSrodticing >
the sand brgamiciselvent dispersimmgkarintiingiCallyccondudtive pelymer as

defined in claim 1, wherein solvent subStitution is accomplished in such a

way as to reduce the water content below 1%. [6] A method for producing _
(51 akioRgnicSolvent dispersionar arintringitally condifdive poRffieras™ ©F an
intridefinedihclaiontwhérein solventsubstitutien isiradcamplishedrbylslowdperein
s01veadding.gaid organicsplvent to.said aquegrs gollaidal dispersian, therebys o

removing water.
recduce t @gwa 27 content below 1%.

[6] A method for producing an organic sclvent dispersion of
an intrinsically conductive polymer as defined in claim 1,
wherein solvent substitution is accomplished by slowly adding
said organic solvent to said agueous colloidal dispersion,
thereby removing water.
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[7] A method for producing an organic solvent dispersion of an intrinsically
conductive polymer as defined in claim 1, wherein said organic solvent is
one or more solvents selected from the group consisting of an aIcohoI with

[7] %(E\'na ql%%l nrumber 1];.(:]111:10 %lr?'rg)q: lgnr:‘[]cethf}/le%nrdcgone L8 A Enetho trz_nSlcally
producing an grganlc sglvent d?spersmn or an mfipnsma Yy conaucrhve

concduchgiyrrer a@sdefinedf intlaim TliWRerein sart intFrisicaliypedndifetiget 1s one or
more spOiAMEr isdoped polyantine;-dopedpalythiophens,; a mbxuredhereot-afbon

numbeAC0PAlymer.thereof, i\%]téim&tﬂgg for, producing an organic solvent

dispersion of an intrinsically conductive polymer as defined in claim 1,
wherein said organic solvent is one or more solvents selected from the
(8]  grouprconsis kg-ofaltahacls, ketonessamidesdans othersof[ 0] Anorganic 1y
concucS0Nent digpe @Oﬁe@ﬁé’é}l intrinsically copductive poly @ﬁ&%‘%ﬁ%’%&@&lw

by the method defined in ang of clalms 1t09. [11] An or%anlc solvent

polymeqidSePSiSi ot anaRtrinieally Sondtctive ppqymér in Wﬁléﬁ he Water °

acopolggiftentlisfess than | wt%. [12] An organic solvent dispersion of an
intrinsically conductive polymer as defined in claim 11, wherein said

@trlnsc% Oq:ndl{,cg /€ Pg t%F\]/mer 1S dorped po anllln or dope
p

ped
9 i .
= pofglthlo ene, 4 mixture thereof of a copo?yrﬁg?ther eof o oR o ed

intrinsically conductive polymer as defined in claim 1, wherein said
organic solvent is one or more solvents selected from the group consisting

of alcohols, ketones, amides, and others.

[10] An organic solvent dispersion of an intrinsically conductive polymer which is

obtained by the method defined in any of claims 1 to 8.

[11} An organic solvent dispersion of an intrinsically conductive polymer in which

the water content is less than 1 wtk.

1121 An organic solvent dispersicon of an intrinsically conductive polymer as
defined in claim 11, wherein said intrinsically conductive polymer is doped

polyaniline or doped polythiophene, a mixture thereof or a copolymer thereof.



