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. DESCRI PTI ON  METHOD FOR PRODUCTI ON OF ORGANI C SOLVENT
DI SPERSI ON OF | NTRI NSI CALLY CONDUCTI VE POLYMER 5
TECHNI CAL FI ELD [0001] The present invention rel ates
to a nethod for 10 production of organic sol vent
di spersion of intrinsically conductive polyner.
BACKGROUND ART [0002] 15 Aronmmtic conductive
pol ymers, such as pol yaniline ol yt hi ophene, and
pl ypyrrol e, seem usef ul Bﬁégﬁgﬁlggﬂtheir good
St aETHOY RORI FRQIUCTION CF \GRGANICT SORFENGT 8 IGPRREEIN OF

processabi |1 1y OB Ao R En PopoaRe

sol vents. 20 According to a recent report, it is

possi ble to inprove processability by dispersing the
conductive polynmer into water or an organi c sol vent
such as aromatic sol vehECHNIGRL BRIt Document Nos. 1
[and13.) Nhking the above-nentioned conductive pol ymer
into % o Bgrsion nvol ves its conversjon_into an
intri g]cQFPﬁe oﬁBVEP YRR BEyAEFS blC S dPe Flord of o
proguntiandof ubseament so bvaperdisyerdi osated iortwminsically
cHhﬁEUEEv? &@%ﬁé and hydrophilic solvent. However,

e conple "these steps prevents the conductlve
pol ynmer from being used in the formof coating 30
material. [0003] Onepw¥cROPRPSERTt 0 address this

[gkgg emis by solvent Substitution. (See Patent
nt Nos. 3 and 4.) The nethod disclosed in
Pat enarBonauientohlduc8ive pe].y'm@ﬁﬁm S¥ch s hesBHGei 1ine,

pEPP¥RIRUE! (I O AREIS ) S R aub o} (e
gcﬂéoW@mleetmrﬁlz@thmh vwcutdtmtmthyem*cartgmm ildmited in
tﬂ@'?lél&“%f“%bgi&@%%&gn Betd KRR 115, Q- WY D cessability

cations stron
due to 1nsolub111ty 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-mentioned conductive polymer into a

dispersion involves its conversion into 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.

[0003]

One way proposed to address this problem is by solvent
substitution. (See Patent ﬁocument 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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adhered to the surface of particles of intrinsically
conductive polyner, and hence it nerely gives an
unstabl e dispersion (wth a water content no | ess
than 1 wt% of 5 intrinsically conductive polyner in
an organic solvent. (See Patent Docunment No. 4.) The
nehed, "hbiveee] PEOhheABaBNEOUA! BERGvi NGt B8 h S st ALy
a;%FQ%glggy Egve tg be s%Ived to.enlarge the

BSEeCalPoliSf FOFG2G6F PhePRBRUGLEES VoLt pbh RS icakLY
doaduettirer poilymardeanddhedfef Dt mesé Pl @ives had ddtable

I I -Qf.gan| I .spersion of a
e peERuPR, Ty Ph0ATarss YERtoRL RS  RUEE Babat o) of
indednepcally)spadustipat palvier dimpem dogankd SoOG060
(bl Patent beeumeAt Ké.JR; - H2-500918 [ Patent

Docungpnt 31 JP-A-2004-532292 (Patent Docunent 41 20 '
IP- A- 78642597 sggenfi gppdoBrePEEM HERCRNERFTEN in the prior
aEROBbENBpIGbﬁFnSGbVEB BY §?E¥é%hi$“éﬂ1ﬁrééxfﬁg-éﬁbi@&htion

resen ventiqn S CO eted in_viewo e
e3R8 E S PondlchTee BRPYES ! 1 RS iRt (dpmand
fprowi démplei mptRodefbodpfepapimypadn nyrgam D¢ goliveent

t o AL F PSS, Sk \ FnLr i, 0si tive

dé% Y ronr Ep RS Rey he la B odR SR REEAR
[8P8&drode materials, antistatic 30 a gents, UV |ight

absor heegentedbctm¥nabsqrbers, el ectromagnetic wave
absorbers, sensors, electrolyte for electrolytic

capaci t ors, APRFNGSEc PS8 £8idserERdNPy HBat YoPPREO
-2 MEARStEOR SOcunbst TRIE PROBLEMS [00061 In order to

sol ve the aQﬁMSL%EQ%b%@ﬁ% probl ens, the present
inventors carried out a'series of investigations,

[Patent Document 3]
JP-A-2004-532292

[Patent Document 4]
JP-A-2004-532298

DISCLOSURE OF THE INVENTION
PROBLEMS TQ BE SOLVED BY THE INVENTION

[0005]
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
égents, UV light absorbers, heat ray absorbers,
electromagnetic wave absorbers, sensors, electrolyte for
electrolytic capacitors, and electrodes for secondary

batteries.
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5 which led to the finding that dispersion of an
intrinsically conductive polyner into an organic
solvent is possible if its aqueous coll oida

di spersi on undergoes dei oni zation by a passing of
l'iquid and subsequent solvent substitution. The
present inventimeans ebK esdBerNe e frlgigwisng 10
[qﬁgﬁﬁts (1) to (11). (I) A nethod for produci ng an
or

ic solvent dispersion of an intrinsically
conducln \eerdeat Ve rsolvieC thienalbusres manstiopeaf problems the

| dal _di
T T
whighi ded t® ﬁh@r@bydcngathag dhspensiomsoL adh yintrinsically

R pBIVKERT 100 G bORINAANES1 Dl hﬁgﬁo"ssfﬂlde 4 its

subsequent step substi tuting ma
ageoy; d&PlépgséﬁLsfiéﬁpeysaﬁn %n@gm@e%owmlza(tza)onnty a
paishad ber 1ﬁzqa§1dcaﬁa Qﬁb@é@@é‘h@ §@iv&mﬁ ShsPe! §i0bn 20
of anf ntnnmg@t ¥Nﬁon ucti,ve g yner as defined in
the fiTsPrEs SrdeR dsi 6 F?SF?GntPsthe following
a&@@@ﬁpl(éhedobylﬁwn exchange. (3) The nethod for

gnodyc d rsion . of an
(o h*&‘??geﬁfégﬁﬂﬁéﬁ%ﬂi o1 e R ol 1@ s apersdon of
ap; Agtrasgécallwheeninct hee applbyer odhich daicdidspersisdep of
defiodflzihgt ahnaqsabﬁy éé?ﬂﬁé'f&éi/ed%é/nf@{ gﬂ#rﬁpes

uItraflltiitlon bef ore dejionizatio e net hod
1PSF1BFIARL LK gCORIBE BAve cPRbIeR by tir g ingfofad iquid,
thatebnscﬂ:ahtyngomuCimuﬁTzﬁJ@icYé@I asortteid ek igb ity 3

a ei n_sol vent suhstitution is
catiBhaARREEAnNERELDe Y A s ST dE O idh of
S@bﬁtéﬁﬂ§lnﬁ watengen othe. ﬁ&he¢us]deEdi&él(d@sﬁBrS1on by an

ogggﬁgg ggivgﬁgdu0|ng an organi c sol vent dispersion of
intrinsicall ¥ conductive polymer as defined in the
o

an
(43 1 Thetmathedt FonnpFedictng \antoraarskd tanlvanti slispersion
oﬁcaﬁnphtﬁbﬁgleé!11§ U@&h&;d@v@%&&rﬁé‘ﬂ%ﬁe dd¥a MR 8 the

fcon{éent be 1% -3 4%£ The nethod for producing an
OF ganT ePes Ve'ﬁ]i‘eﬁ‘?%lbe Yh-23fiomh FhtaqGraRigished by ion
exohdugei ve polyner as defined in the first aspect,
(%er’?ﬁg rﬁgkﬂggtféybﬁfé&&éinogp alnS oarcgcaonnzlpc soqvenk%y dispersion
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$g.

(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%.
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slow y addi ng said organic solvent to said aqueous
colloidal 5 dispersion, thereby renoving water. (7)

The nethod for produci ng an organi c sol vent dispersion

of an intrinsically conductive polymer as defined in

the first aspect, wherein said organic solvent is an
(@)Cohﬂe'Wé&hodﬁf%@rBQBdﬁHHHSraﬂfoﬂ %H 3 Q&lvent dispersion
E— rrolldone 8) ? ﬁ roduci ng

0 (
FanSILoLIT GPEBEFEH*Sﬁ pe%yraﬁrm%rqi ined |in the
fwmtuafsmetpoIwyim?élﬁssd@frbﬂedsuﬁstbeutiduﬁ Sis asReSihplished by

AOSAT Aot Fhal SRufLo)PIPR b oherebte TRisens collodal
dﬁﬁ@ﬁé@ﬁonortaecepvlyﬂmovihgrmater15 (9) An organic
($Q'V%ﬁb ﬁb%ﬂ@ﬁsfgf Eoéﬂai@é %ﬁsbﬁg%% dgpynedl&isper51on

| yme i S obtal ne
°§n3‘7‘noP~nttﬁénf5PP§9~1YOC@F@HFH1¥§§ peelgmey 1@3 def e the

fiﬂhte&bp@b$peﬁﬁé9€1ﬁfséﬂd'8£§&H§é0§$iVén€QﬂQQ£ﬁ'éfbohol with
water content is less than 1 20

o BB PURRBE PG an: EO obi 0B N RS UbetaT o bidene
(80t r Thei malthypd fondpﬁbduelpglaﬂEﬁr@éhiEﬁsdmﬁbﬂﬁ1di&per51on

O%l Fﬁﬁeghﬂriﬁggsg %O?g%%lll?%]n%e Lo Caﬁ#]ﬁ‘?ﬂr}gu"ﬂ I'%le

| thistunepenis cohenein sabd| J/W’erlmmme cczﬁmﬁﬁﬁﬁfér @R ymer

1§H50b@HEbEi§§hli99971d5?§dng%f@&%ﬂ%%? e ﬁiﬁﬂﬁie thereof

resent [ nvention perm
r §aRPROLBIMGENERBFRPEr sion of an 30 intrinsically
(9¢ndﬂﬁtbﬂgaﬂﬂbyﬁﬁlveﬂttéhéﬁéréfﬁﬁrofxﬁﬂEHHtriﬁﬁﬂﬁﬁﬂiy

1@6 ani ¢ solvent djs S|on of
BRRRE Ve PP R TR b R AACHRE TS ek dpiiped 1n
anHeOﬁethedefsthEo @Egﬂ%ﬁﬂa$pEGW§Jon has a sinple
ogt fﬂ§ S coat | t.eri.al
(Qgﬁm ﬁ%l J\)/"gé]mz?ﬂf?h%d) o (ﬁa ePs s'%%:h tapr oper GRsically
c%P@‘é'FFiLEQI P@bﬁﬂ@’étimwlylfdhdﬂm v ptargrerdf ishdatss than 1

Wtays (|nfrared rays) characteristic of intrinsically

uctlve mers. Therefore, it will find use in
(b}bad e organ olvent dispersion of an intrinsically

conductive polymer as defined in the eleventh aspect wherein
said intrinsically conductive polymer is doped polyaniline,
doped polythiophene, a mixture thereof or a copolymer thereof.

L]

EFFECT OF THE INVENTION

[0007]

The method according to the present invention permits
easy production of an organic solvent dispersion of an
intrinsically conductive polymer, with its water content
reduced below 1%. '

The organic solvent dispersion of an intrinsically
conductive polymer which is produced by the method of the
present Iinvention has a simple composition and finds use as a
coating material which gives a thin film having such
properties as electrical conductivity and/or absorption of
heat rays (infrared rays) characteristic of intrinsically
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application fields including electrode materi al,
antistatic agent, WV |ight absorber, heat ray
absorber. el ectromagnetic wave absorber, sensors,

el ectrolyte for electrolytic 5 capacitors, and

el ectrodes for secondary batteries. Thus the present

d RN 19 arg ligatjon,fj ,
conduct i ve\ﬂgc}lyg%g]rss %E%EI&QIF/%E F%g *&%ﬁhﬁﬁ@éﬂﬁéﬁt broad
ARYECAERn Figldsodnelnddagarileataedernpteninbf anflstatic

agéﬁﬁHIUMWBMdﬂt B®sorver, h@athﬁa§0559$kﬁgr ACTOL PSR gnetic
i nvention produci ng an

sent or

A S O AR RSN S M AN T
cepaduidionse |aoldyEélecttlnoliedefoi:V\BeebﬂﬂaryTlh@ttfe:ffés St €fhus the

[Mo) 0 |1 rSi of
D ArwerdPel it T BH1REUS ERL BpPTyof kSR e T e
qoPGcEiveTRodYBEES-i s i ntended to clear the
intrinsically conductive polynmer of cations adhering
thereto. The second step that 20 fol l ows the flrst
step i s soPiRRMIRES RRY TN QVT, THEY JAVEN
[Solpst]li tute water in the aqueous coIIO|daI dlsperS|on

by an ol.vent he term "intri

conduét |v3%b e@ngrscgg Pre8 oﬁ tpﬁelBVQQEﬁ?nl%ﬁe%t?%nglven
igefibeefothowdngol yners which are in the 25 form of

pol yr kQn S p L cal L onj I

Pha Focrir e e sher Brosgh 2GR EREREENSE Lor
PEPEECARGaRT SEHANEE | nyreb‘y dhepeesier . of ODgMmtrinsically

cbﬁtmblﬂitr@abb!yﬁ@f\dﬂﬁélﬁ&eﬁ'oﬁhﬁfeé§e1§é1' t e FOFat fheceéfts
l.nventl on are not specl i cal y restrlcted

t
B E)EPR e PHARE L) RAGORSBOTORETLTh WA STt =
1aMrhnaegamyyrobeducthvepbenﬁmeﬁC@iytﬁﬂmpagﬁihg dﬂullquld

THEE'¥§BPV§§ iﬂféggéd Jye¥%egay qg Lﬁﬁ#ﬁéﬁ‘”“iﬁytqﬂgductlve

conbination W th one ano
PP%YW?ﬁsPEapﬁyl@@ﬁd@@h$neng)otly¢m'eo ar eriss sl |a‘11£d that

£BY184Lf eRb Cfﬁféﬁiss{%’b‘q‘s a§o£’\9é1¥1§té’15 £ U fw

met hanesul foni ¢ aci | benzenes oni c aC| )

deghghed tol ’F‘é‘h?‘é”é‘é’?%l)wa%%? bk yihe aam%uq mlﬁtcesial
dhspéreied 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 polystyrenesulfonic
acid, methanesulfonic acid, alkylbenzenesulfonic acid, and

camphor sulfonic aqid), carboxylic acids (such as acetic
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acid). hydrogen halides (such as hydrochloric acid,
and hydrobrom c acid). [0010] Desirable sanples of
the intrinsically conductive 5 polyner nay be prepared

by the nethod disclosed in Japanese Patent Laid-open

No. Hei 7-90060 and JP-A-H2-500918. Pol ythi ophene
aldiani, c avki¥o §n4h§iﬁﬁégn?gﬁeﬁy5§' @ﬁereo T glg "JEE

a mxture thereof and a copol yner are
Grebremir) ¢cadail able in the form of aqueous
[oolllogi dal 10 di spersion, are also desirable. The

pol yanjli.ne, .a mxtyre f pol yaniline and
pol yt s BorER L6t S&meﬁaa ;?%eFﬁﬁhﬁPEsfna%@alhss?ogﬁv?%bv%
Podymesemalfebe pgepaunsedcby| theahethsdhaltd @losE® in Japanese

Pac&rzmsmlaf pBERY 8”%19?%8%&3? &OJOPlH 1A 750 ca‘ﬁ%sﬁ

gueous col oai 558r £ 2079
Pe ﬁ@héppbénﬁoKyﬁﬁlcéthaKﬁs4aethw§ﬁneﬁmnxﬂthﬁ0ﬁh&na)

pbQRani®hhai Nat hQthr @M RXLESE rég?&%héfsfﬂggégﬁ(:which
as a ni

acid) and  also free_ions (suc um 1 ons
56t SOUMGRFEBHLY a¥allabie; Hhsth%t%osm Af FanrIuR) 99ldnidal
ddeperp@sht i 8he paDEdICiSs2Pawie sal tise ( 1851 AP0 Wixture

f .and_pot a | f at d f
OB BRive bR A BT BREr Lo PRR ‘on 3 Fhrniimes rhenanf are
mpétaSQﬂUﬁbienbeemesstthagryaqmﬁmnsxbdxndi&al(Hmkyﬁrsion are
cBRpbkeg 8f ggf%p§$5%£| %r?%?ig§ intrinsically

conhductive po spersion. 25 Consequently,
[PP1Ld necessary to rempve these free ions and excess

d0panThEeEQHQOEBecbmibhﬁﬁlcéigﬁefgﬂgﬁc$fV€hepfﬁﬂffﬁiiéhlly

0 an organlc sol vent so that

in
oRbRBEETEF ol et S0 PErLis & diiin Smany U Bresygons
orSgepatbnngramnexmesmﬂdd%ﬁﬁﬁwfﬁﬁuﬁ agﬂsﬂ%fdﬂldradldwe%nd
t 0 i t ich is inten t.0 remove
?Sa fp%%sblg%cg%égo%a MROIE™ S o L AR WY 1S -he
5Pﬁf¢tﬁsi@@$lyeb@nhuwrlg$n¢kﬂqgnﬁromkdﬁﬂdmnbéxﬁlon products

ﬂebgﬂté at&@eh | S5 %&Pﬁﬁhf %4]&&% I I%gztaf%%lum

owever, jon exchange I1s a erred net

DREPELFabe ) O afb ke pradas i vALEq e FNEs codriianss as
amtionD@hyions 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
ions and excess dopant before the intrinsically conductive
polymer is dispersed into an organic solvent so that they
will not adversely affect stable dispersion.

[0012] _
[Step for deionization]

The present invention involves a step for deionization
which 1s 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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adhering to the intrinsically conductive polynmer. This
-6 object is achieved by bringing an aqueous coll oi da
di spersion of the intrinsically conductive pol yner
into contact with a cation exchange resin and/or an
ani on exchange resin. This step should be carried out

oBjeRC150adH08bea DY BELAGAY M el MG diHa ty

consi derati gn, of heat resi stance an

d&FPPﬁélPBn°€xEH%n§%tFJe%$hcal{locfi@ld%%l‘ceat%lmHaﬁ@e
cbaaaﬁtlﬂl?ntaS@&ﬁiénC@kaang@SfééiﬁEﬁhdlérfﬁﬁafﬁion exchange

ct ed, from comer ¢ ones referred exa
rﬁghﬁydrgﬁé ?B1§??%%€ Re |%PEE&?Q) ﬁgé:ﬁ§§
Pﬁhfehabéyaaal53@Iecuﬁ@%¢ zmtmanhnd&r&ixﬁn dﬁﬂxhdlﬁaat

f PRLO

rlﬁgﬁéég‘g&é %@g}% res%%l ? d]":Jl k?‘%e &?%I{Qg se% ect ed
[PP&A) commercial ones. A preferred exanple i s hydroxyl

gr oupTher Baits oft reszeaaﬁeéeraamn1§><198@n9§eéf§iéh Rj;y' ch
|s ava%fgble under. a trade name of Anberlite | 410

TEPEORTEFQandl . Mok 1saRe ke d i g cupRG gial ones.
preférreﬂlenampnethe pdhege0f £ ol | SGhdy altiaWeAion

EShatet e b VRELN fo, ARSI, 3 o mamse of

Amberhite I%ﬂQZQS tfmpmmﬁiﬂﬂhQ$H1cﬂhﬁuaniun exchange resin is

_nbﬂt ébé‘éifﬁéili’l}?oﬂ%gié”@ed RO MY, Of¢ 9:%[‘%%&5 saeq.l'é%’ﬂer(]lg from

heret 0. . Renoval ations Is dcco hed
GQ‘F“f‘%’é?Jr%JeI nF- t he %%%@wge%fexawea ig H&tdrq}@rl tg,roup form
s DRSS Nga 26 @Iﬂi&&w@x&%ﬁﬂ& dads i swfdrprisofa\;&ﬁa%ie under a
rinsica iV, mer_t hrough a col um
t??‘ﬁa?e%a’(}\?t‘# AN ]gﬁl cﬁyﬁ ‘Lf/or 1 GPm ]'g%fé't‘é) vel oci ty
[@Pléabout | to 10 per hour is adequate for this

ProCesge r%ogéélgg? %g%&f%iS”% %%9£C€H ll Sqfdtrgnﬁgthod of

ef fective oyI ng 2 cation exc ange
b¥ERY NG RN aﬁtﬁwum excharel ddegiar sivan dfy tweplioytimigsically

cORYc Bl $d1850 Bfmd P eif t o N s Afth cgﬁt YIS resin so

two 1 on exchange resi ns IS not speC|

198935 CihA) MR AN (919aF dds AT GRlY comdaetive

pad grie A oﬁaiaﬁfbrﬁs‘(ﬁtﬁf&el.ﬁﬁaiﬂ’éx@% t helenvidl dF JAQRns is
aé%%ﬁfi%ghééﬁﬁégt effectively by the passing of liguid, that
is, by passing an agueous colloidal dispersion of the
intrinsically conductive polymer through a column filled with
an jon exchange resin. A space velocity of about 1 to 10 per

hour is adequate for this process.

- [0015]

Deionization is accomplished more effectively by
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 exchange resin
because the aqueous colloidal dispersion increases in pH
after anion exchange, with the result that the intrinsically
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35 because the aqueous col | oi dal di spersion increases
in pH after anion exchange, with the result that the
intrinsically -7 conductive polyner |oses its dopant
and decreases in conductivity. [00161 The aqueous
col | oi dal dispersion may contain about 5 0.001 to 10.0

| el i9@) ipdlyween 1bkeNRL 086sasel i ZablAtadys fRans

of 'og,ex hange. However, the solid contents should
";S’F‘é’lr“& a8y ¥be about 0.05 to 5.0 wt%in view of

WelU6dbi | ity and productivity. In the case where the
intrins|c 0 ti.ve.pal.ymer is_polyaniljne

ity Ao A T KB DR KB o Bp OBk p At Sbout
Oc&9d! Foed Ot Rewadf oft Heladaecwien Tol tndekdgoals shermiigmtion by

meRe éfp&%hgé%géﬁggéYe Aof %ﬁguﬁhé°¥@ idt£EHE%%4§ ddoula

cont ai ns sol 1 ds. re is the possi 1ty

PERECTERA YaBGeBUSUEQP BPIEP 5 6P st stnview caf avqrdratiigity

anid @faﬁan]g:tgﬂgegssatm (313 é_és@omélﬁéimaé Yil}l_ﬁﬁiﬂ%ally

resu .0 eLoni zatgl on I 0N, exchange. IS A Ive .
PR Y2, PRI hete Ao bt L1488  t dUCk g ¢ POLyAniline
andppeiyshidppant seraéat eopdeymoer zéhiéevsof [ OfHe laqydsivep

.0 AEiLEr At T e ' i dal__di i_on

ok 1ched! Bk koLl TORoASRUSESEML ) ldl SO F ke 20ver
thBsvE) 1fsipr eeptiainsyl. &l viafof tyatidm. whi ch

ef f ectine@ley ilCHBKEPoEESB1 190G BREL EXECS§udORENto1101dal
Utrafiltration may be acconplished by uSing an 25

AAPPPEFLPE APPER AeRBFBhen off (ARRAN THA QR X | or
cbhidactproegduae sheutdswlefef ald Yorbez oot Wy tirrBE¥ehange.
nggcga's Eg rgnough for.adgagate uItraﬁéIIration.

At I'Atods Vor T1FRt af nfP ¢ BhY TR Y RUEDI I dif ifRpessary to
rgpienfsht dapeohsi sftesi dabdmizdtoieansure conpl ete
[6efpyal of free ions and excess dopant. 30 [00181 The

ultrafiltration menbrane or tube used in this step is
[RéepspeEi fidkrayieondtricted in its nol ecul ar wei ght

cut of frhe Hg@e0d8 WolhoRaAR! 8€¥bEFsYEh 9BLn CHE Oblir PFied more
i%odgggnigaggghO?gentioned above) 1is 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

‘enough 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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is desirable. Utrafiltration with an excessively
smal | 35 nol ecul ar wei ght cutoff takes a very | ong
time; wultrafiltration with an excessively |arge
nol ecul ar wei ght cutoff also permts the intrinsically
conductive polynmer to escape. Utrafiltration should
Aieder abl 3o e RerdorimRd ; ﬁ%r§551ggﬂggu§og8hheigglpolymer to
di spersion of intrinsically conduct pol

Bfini ng about 0.001 to 10.0 wt % of solids.

Concernyl &ia 1Bt £ + 810 Whdhi0b ﬁx‘éf@r%w/‘g'estp@&%rmed on an
roaucti! vi

bI f bilit d
({ | onec;fl%frﬁqa?‘?%ﬁsé’ﬁr ngugﬁgftggr igﬁécéélﬁoﬁ?gducn"e
mltmggrcqmiazspexg faboalt! Y . 004t tbctledo whst BE gabeds.
dﬁﬁﬂéiﬂ JHQWQES%%%BEVOCBQdQSt Vﬁ %%%yggrwgﬁesh%ﬁ+ﬁable for

pol yani |1 ne, the aqueous col ['0i I'Spers
519%%/ storhapitdiy anoHpreluetivdey -t hBnratieni of chnl arasion is

dsuM1%y of t%0|5|0d$10uE@ t B8 thB8En B8k CshBE ERELL G FAL L Yicted.

condug{w& pol yner i's
pol y fyFEtfe iean AvepAeteingicaddyesggductive polymer

xsﬂgamyaﬂlnmnapemaboaqabeubdcaneseaamlalg?aﬁs?oﬁkkﬂémy&
SO

ont ns 1 wt % 0
Wbyl MeS o b kel Soner chBntl Sk 20 ontains 3 wes
QﬂﬂﬂQLmﬂSoalﬂw tbendasti vBepel yher idecirasesliy edhductive
[ a ' ti
DR ol oty 3%, HHOSEARAFoLLARbELALE! | e dducous
ddspgrciani shouldsppefenabéysheveda pPH value lower

thiaef ar alFl ¥ theohewehst D2l Btifokhgoipgsinsically
[§§ﬁg ctive polymer is polyaniline and the solid
nts is 3 w% and lower than 2.5 if the

i ntri Mfiecaduecmendwdilion@apolyepersson of intrinsically

o b e D B B8R " p R o bYE FPFRA Lt e
ugdesorngt véhrafhétagttons cbt| Hudthedi dpersines afn pH value

aFtbii Bei aakl Mnaeeggﬂetaafoﬂfﬁ En . Whigy e%@ rA0NS1 a
dei oni zati on as nmenti oned ove, ue
PﬁﬁgSFﬁgég bg| vernerstban; 2 yif okhe %ﬁﬁ?#ﬁﬁl¢ﬁllx Conductlve

- poopmert ¢d pbloann]l 9hgoahe €0 VerLidi SHSFShES & 3 wtz, and

1bfibE] BRAG25 LK SEONE IXPLPOLYOR 1y Solvent, substfution
poly-3,4- ethylenedloxythlophene and the content of solids is
1 wts.,

[0020]

{Step for solvent substitution]

The aqueous colloidal dispersion of intrinsically
conductive polymer, which has undergone deionization as
mentioned above, subsequently undergoes solvent 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 aqueous
colloidal dispersion under normal pressure or reduced
pressure and then adding an organic solvent to it, by adding

an organic solvent to the aqueous colloidal dispersion and
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manner; for exanple, by renoving water fromthe
aqueous 35 colloidal dispersion under normal pressure
or reduced pressure and then addi ng an organi c sol vent
toit, by adding an organic solvent to the aqueous

col | oi dal dispersion and -9 then rennving water from
itheHNE8hoOPh S reduced ressure, or by
reﬁDV|ngomataa%mEé? §¥6 |n% Byt &Fessyfe or reduced
Bf§afirEesoPyehyY r@mQﬁ%nmqw@tmﬁ wivl leoi et it 1erSiown degrees

aﬁdefgaﬁﬂénﬁblﬁéﬁﬁsﬂéetﬁ%ﬂééﬂgﬁﬁgjégf¥§§q4$ 4E§§§r51on under

ﬂ s nbst 5 desir eto mnimze
’ﬁ’f‘% t PFRASEHES oP ot duaed wairs tiimper dThon lefst method is most

dﬂmrablea‘cb ymmitd:lalﬁé B 1737:Y th&ﬁ’é'ierconbt[é}&z]ijn et Ganic

S used for solvent substitution aré not
§8%‘\é[§ ?c%ir%/gres??l% PP HRERALLY irapdicdivg polymer.
bg%?éiably be hydrophilic ones, which include, for
exanpl @rgaﬁheoggﬁﬁeﬁf’#c{b %%rﬁgﬂ ”P'rl q?t g%&l substitution

ano ropan
ﬁ?%c? ?Kﬁge°$@&Qﬁii¥(Eﬁﬁﬂrxﬂiedhcénnw&yerwewhyw ehbylid
ﬂxﬁfﬁwﬂblyubéﬂﬁydbﬂ QhQﬂ%%esa”M%ﬁ§ﬁyQ§%&ﬂdgs forlgxample

%f |nethy f or mam de [facét am’ dé
CF\ICE%’ A MdRanadd RERen. pyl-paopased , [ RWPropanol,
¥1hutﬂﬂﬂl ﬂﬁheximiﬁeﬁhw.1aﬂ?ﬁ@hbans ké%eheés(ghghhxk
ui ese qr gani c sol vents are
aeéi%aeal %ﬁﬂ tq’ r{or?é‘%haﬁlﬁ‘ %Hm kefopedpapBides
o ’é‘:prf@p‘a'r@@ll)d@anleHﬁhyIlfe;mm;ldlagzgsmdtfl&maee%mh.ae
<ol net ol ve
ﬂﬁyldﬂéﬁﬂﬂi NendNf ggEhggkg ilggagqﬂgvg for short

substlt tlgq s oul be carri
l&ﬁr K g&peinds (snchhasbgiibthylpetherdf the

soI verlodio shmmﬂcg aﬂonawqwe@eor&g%%@tcug%%eﬁ%gugggt €2,

erature as EOSSI l'e so

|
RLRRE" et aroPeShaneLe hethappins | caFPpacohduenave

zpmowh@ndd Naper STDBYV\‘Tlaglhbdnthéﬂoﬁﬁo%Q %(;sgi% -
c iat 40 rably contain abou 0
\?/t A)bgf 9;1%? ghgf 8?5%%%8 wor kability and
[BP dct|V|ty If water is to be renoved 30 whil e an
orgamsms;@n\tershus& ReiAgn !

ik n Qﬂ‘é‘;ﬁl B\QA Y:a an aagaugFean

88 %blg to add the organic sol vent
a § emperature which depends on the boiling point of

the solvent to be used. It should proceed under reduced
pressure at as low a temperature as possible so that it will
not deteriorate the intrinsically conductive polymer. The
dispersion which undergoes solvent substitution should
preferably 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 solid contents in the above-mentioned range,

[0023]
A series of procedures mentioned above yields an
organic solvent dispersion of an intrinsically conductive

polymer which has a greatly reduced water content less than
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whi ch keeps the solid contents in the above-nentioned
range. [00231 A series of procedures nentioned above

yi el ds an 35 organi c sol vent dispersion of an
intrinsically conductive polynmer which has a greatly
reduced water content |ess than 10 29@ even | ess

2hanedén vBi§hchas ﬁ@vﬁﬁr§ﬁg é@én attg&&ed by

8$n¥eg [ on rocesses e above menti o
epsi i Eﬁ???&F%ﬂganlc solvent di spersion of an

|ntrlnaftarlth?EﬂU@é*m@nf&&ﬂ@@rﬁééﬁgynﬂﬂéF¥quiﬁﬁﬂélorganlc
o 1 rove Its I sper Sl
tageede dELp LI B R L S S T e
@erpm@xamy|qnd1h@;emmtcwlﬂ1m1dlgmtlol a.mtéh:b‘véss@..@bc
@9 nd r. nogeni zer,

o A B R 45Reh B apPlobepagno any

gn are desi’rabl
¢ DA JFRARE - 18 1di gddsi Ididlsiey., Ebalnsntihmdilmf tiherasonic

Ipusrmcsgaemlzéwergnd)rh e 20 Q" $301, ent
%é] of an .%%.}#%3 callﬁp?@h Sgﬁgvé “pol JRetast two are
&3PY SRNRELE -c ShoEkt Proressphodbimef uah§ good

d@ﬂp¢raxbxkxmyelectrlcal conductivity and heat ray
(infr ) ptlon mhlch are characteristic
of |n??$%3|cg§$g qﬁﬁh Mo lipvsnd Loph giefldse ani prganic
SA4 Vet rﬂ}ﬁp@@sa@n effeanr cuderntaser:aally aaﬁaﬁbaiw polymer
vAGRIH hadV 4 | ay apsorb

al vahty §Q§°%Q@Er EgﬂkenE 1sePEEg?%Fyf%11y

ele%}rona neti ¢ wave apbsor Senso
SOt e @009 eilectapaalt spndursivibreahdrhedt seapntin frared

rbaﬂtebs@&pta@d whechi kee cﬁéﬁ@@%g§&s£992§§d1§€rTnsiﬁelly

bel ow i n nore det al

i be des
oS B e PE R RS bR LL| Cin el 8%,
edicEroder maerinit eadeilstatiesagest, e sLope 4H€58%r . heat
y ro e_exa Ies were measured as
rBQ %b%%EbFB eagkbgéﬂ% ea%°2@6%$b§ TRTRRF a IWHFIR pH
&EF@FOlmﬁﬁsévr elgotrobyt Toacapapitdkogyaledfode for
skkeatibirgabaceBdueti VitY the like.

EXAMPLES
[C024]

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.

{1] pH
Measured at 25°C by using a digital pH meter "HM-50V",
from Toa Dempa Kogyo.

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

[3] Surface resistivity
Measured by using "Loresta IP TCP-TZSO"; from Mitsubishi
Chemical.
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Measured at 250C by using a conductivity neter
"CM 30G', from Toa Denpa Kogyo. [3] Surface

~resistivity 35 Measured by using "Loresta IP

TCP-T250", from M tsubishi Chemcal. [4] Viscosity
Measured at 250C by using a rotational visconeter, EL
[MMD@usEb@Et CKI MEC. [5] Particle dianmeter 5 Measured

an crotrack UPA250", from M crotrack. L ]

E&’gf,ﬂ Rt MPasuPdd Uy nes Pn gokakiprpati Cheronsret urkl

netmypé‘NKﬁmﬂprKIMEcnlKyoto Denshi Kogyo. [00251 10

a h step started with ultrafiltration
[%ﬁ %Ekgéé%érgléh §%Educt (2.00 kg) of aqueous
ccﬂMQﬁﬁﬂﬂedumyp@SQMGn“Mobrp¢ryah|UPhéSUElCfﬂvmlml¢robnack.
{@ﬁwﬁg@@; egRtahRing 3.9 wt% of solids and having pH

7 and conductivity of 15.6 nS/cm 15 Utrafiltration
ma§“§§¥?6¢h@a ¥eipgoe EprdsFaghesimpgsbrreaetpr "MKA-3p”,
thﬁﬂuﬂhk@nﬁ%”b%&@hl(KB oy MIlipore) with a
[gg § ular wei ght cutoft of 100,000. Thus there was

?ailned 1.29 kg of filtered aqueous di spersion of
Egelnpanri Li ne, which contained 4.93 wt% of solids and

had piyl §1§%@ %%Qﬂagkg¥kéﬁ Egtgég? Egiﬁﬂéaﬁéﬁeéftge

content of "Sol een a
cppmegrédlapuedust dl 2ped skgh Mdacptw@sz emidloidal dispersion

o®0paEGhhYh e 951519Wn§¥00fr$ﬂ éﬁﬁEéﬁNW”Ebﬂ%éihlnq]B 9 wt%

dei oni zati on was, perforned by assing 314
ofi PPLLEa aBtebaving| PR dal @W%p@?%ﬂ%ﬁF%ﬁltXEPf 15.6 mS/cm.
Ummryamntraﬁlbhrﬁaghp?rﬁ@fm a(xt452m By disdves €131 kg of
ed. w th 300 0 ydr o trong, acj catl
wht ko bhln R ndinPhog SIS bt M EASSTD S5l Shpelbourar
wepabé vetoﬁftgf010Q000@er "Hlows . tHdmwes W&EHGbWEEned 1.29 kg of

L BeRe e Sr e oty SR P SR AT SRy Pefhginea

oP3sUF%d§faﬁ‘alh@%i Wlh@dawéi tohdud isandueigiy of 8.4
mBﬁbﬁhW 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 aqueous colloidal dispersion of
polyaniline 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 hqur. Thus there was obtained 575 g of cation-exchanged
agueous colloidal dispersion of polyaniline, which contained
2.7 wt% 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
aqueous 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 so that water was
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[00261 In the third step, 86 g of the cation-exchanged
aqueous col | oi dal di spersion was placed in an
evaporator 35 (with its internal pressure kept at 60
Torr) heated by an external heater at 750C. For

sol vent substitution, 1.2 L of ethanol was slowy

SABEE £ 0t &80 VAPOs AL O Sﬁn&éﬂ njal %s“%%ta:i%%ég 74 g of

3£gstiLq%§$ by ethanol’. Thus there was obtain
B AR ha P%%%Jp%‘i* SQorPyasuiiae | iwhd chwivooltadortlaBnedwts of
$o2i ¢ Yamd osuﬂiwﬁ%Eﬂﬂiﬁhéai\Mﬁ@‘ﬂde%t%&s%BQiQ?do? 3,3 mPa's
Yh§C %ﬁﬁ’tf le?'cg‘ rrPadrﬁer %d a particle dianeter o 1
nm % e solTd Tolte <S4 g {The gglidycontents was
E@t it shitent widbsiting ml)ve'ﬁlte surb@iwlthitmgnet) hapgk

s SPEF S MBS AP 4 t ass .plate y using an

appl i,c%gg% (m%hgilosﬁ%e zfl)%v\&a%f PPRREN RO fi Eﬂcﬁg§splate
Q§)%E?H%ﬁ%n,ﬁER%1Qﬁ§ﬂﬂ rghdich] To@@eton &BtnERlinewith a

Al a dry filmwhich had a surface
igOmaae B0 0.5 dtel' Whating0sd: 18 EnEpe 5o minutes,
Wsinee mas wistdined an args fpenf ahaed asaf 8l L8288 BSsPstivity

e .cation- exchanged aqueous col | oi dal di spersion
‘%{é%g?@- ééEqn Exanple 1. The sanple was placed in an

[@oyar ator (Wth its internal pressure kept at 60

ﬁTorr heat ed by an external heater at 750C. The

—@@%ﬁéﬁh&or was slowy given 1.1 L of 2-propanol so

t hat \mﬂexenmsm}te&iwdw&@b?ﬁeﬁf%ﬁ@dbxﬁ 26R18Ra8NBh- 85 g
Fhe! beiGopas,oRLanad 13,0 of 2;propancl 26

‘di spersion of “polyaHPFi AEUCRRP cRoLipt A hedl orsiop repared
18oExaspland . 0. Thewsetplewaher paadetath aayi S¢956+¥tOF (with

itk 3nWBanaiapd ryLele. di er_of. 419 nm_ (The
hSOlig coﬁtepPse%ggEEe%%ﬁgt392€€§$ﬂrﬁf¢%%ﬁﬁ?£gp%oﬁ%é%ﬁternal
S@LEEI 6t 78nC) THRBer evaperator- waspaborlyi Gpessi DIl IRSof
2appbpatdodnte 8hatagstelays ' L &8 9
2($h5§h fgrne L3 el fiTmwt eﬁ?% |€¥ﬁ£§§B%$P t?)(hy
APt EPRBari ngUf 116TE ¥af abtadzed b3 g M e2vprppanol
débparagdnacflr golyaniwhheh WMate SokiAGaRd 65l Bthid ok o1 5
afaS8 O QL or 0283 scos: -
. of ef and had a viscosity of 11.3 mPa*s and a
particle diameter of 419 nm. (The solid contents was kept at
2 to 4 wt% during solvent substitution.) The resulting
2-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

4.5x10° Q/0.

100281

Example 3
Solvent substitution was performed as follows on 86 g

of the cation-exchanged aqueous colloidal disbersion prepared
in Example 1. The sample was placed in an evaporator (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

l-propancl so that water was removed and substituted by

-13-
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30 Exanple 3 Sol vent substitution was perfornmed as
follows on 86 g of the cation-exchanged aqueous
colloidal dis persion prepared in Exanple 1. The
sanpl e was placed in an evaporator (with its interna
pressure kept at 60 Torr) heated by an external 35

lh-?ﬁ‘o@an%ll . 750fusThRee¥aRQLE AL BE A YRS STOW yo:@' yf;&épéhdi

Q propanol so that water was renoved

%%&ﬁweafbyolwelilaﬁop‘e{hbph m&a%me?vaaswt% of solids
amidt @i.nadwre gfotvatepr apannhd di speESs Dy A3f 5.8 mPa's and a

' d % [ d
B pE R e b S5 AT RaAa TRe Tt h Ot Mo W ot ot
2a topdr wité| éum—ageseiveﬁt 2§6batitiThen spl iThe orrasa.nl_;ismg
ob%ﬂblaﬁlépgrkgoﬂ wﬁéﬁgﬂbi£8d38$¥&U$ §§g§#| %ﬁﬁé”h using

Te fesulting” |-propanol dispersion was app

ag GPridcplrare (Wpioki Aigrman appet cBibr Wikh oh ¥okoispsp of 25
t f'A [EEW %QEEJ}I? g%n 6 Eff&? 1@@[11“{_\]; tser dtkheegl nvgasat
m nu ere was tarned Iy T I
OWhﬁeneﬂad drsufiamewheshshadiaysutfadé)ﬁeémdthiyfﬂof
[gOia; anpl e 4 Deionization was perforned on 300 g
% - col | oi dal dispersion of polyaniline
['olgz@12W 1" (from ORVECON) is containing 3.9 wt % of

Esoliﬂs gnd having pH 2.7 and conductivity of 1.5
y passing through a colum filled wth 300 niL
of hydredgend zheimns aengpea€otmeat bQHBGQKC@a@ﬁeaqﬁGSﬁQ

ok o195, oL LBILLIGOSL 1852005 A0 BRACS S S0 rmcon

ceatta@nlegcﬂaﬁ geti? agfievutids| and dedvih s e 071 a:id
Bﬁhﬁé@h’vh ' al % i
c E?a%f"\@ §NE P € ﬂfdp%s%:of(fz] Erlr‘g A | n n filled

. on uct|V|ty
Wﬁ&kt E)*Qf’e’&}L 2HohEBPIER el eE| Dhreng reeﬂgbcpa@q{reo@schange
réﬁh.hOI(QRleDBDGfﬁblﬁnOf§§>ﬁ@) negk a§o°r®raﬂ@rbe0§ﬁéweaelo%ity of
1 % ﬁCSd i n,an_e orator éw% S |ntern
@BBS ur8%%kept “AtS 6 B?r‘)'aﬁe e dtt e thal  heat er
Catl@ﬁeéXcEBngeéohqeebusu@sll¢1malnd1§pékdldﬁ of polyaniline,

wﬂzlefloeaﬂ%l §| Qv\év’){% agagegoilds ti}fd qyaa&)%}?tlor3 a%d hat

wat er was substTtuted by
conductivity of 20.7 mS/cm

In the next step, 100 g of the cation-exchanged
aqueous colloidal 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 1l-propanol was slowly added to
the evaporator so that water was substituted by 1-propanocl.
Thus there was obtained 70 g of l-propanol 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 so0lid 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

une) . After heating at 110°C for 10 minutes, there was
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Thus there was obtained 70 g of 1-propanol dispersion
of 30 polyaniline, which contained 3.3 w% of solids
and 0.09 wt% of water and had a viscosity of 12 nPa-s
and a particle diameter of 434 nm (The solid
contents was kept at 2 to 4 w % during sol vent
subﬁmé@ta [ ol d| sper si on
was appl i egd]%%t%ﬁgng assﬁp tcjea %rygt%%%ng TeR g tvity of
hpﬁ*l%aﬁb’rﬂ(v\hl ch formed a wet filmwth a thickness
ﬁ] Rm). After heating at 1100C for 10 m nutes,

ere was -14 obtained a dry filmwhich had a surface

Bxanpté ity of 1.7xlo° QE]. [00301 Exarrple55
Dei oni d
B S R R S T LA s

cat ] on- exchange

?ﬁﬁ%&ﬂﬂQ%QHﬁnqaﬂuaguﬁmm§ ﬂKéQdedllﬂlEpaHBhen4bfbﬁolyanlllne
@&Sﬁdlﬂ@vé&rﬁl&iﬁxfé@q_numanfp'l %‘iaW:yt Eagggnﬁtﬁggopgg A column

%y]%r&gﬁ%t% ou for m st rong base exc
QﬁOPYG§PXYé0€IQHE fospaskre0g base anion
aml'mng%/ I@fSJ-hO (I®A-aQuar,. £Haws 05:5358)V\’aﬁtogbatnﬁgd4§4s§ace
¢glod¥% Q¥ 3 |% éehangeg u%ous col
di spersi on o SHFI néR BRTRatepHeRtAinpd 464 g of
ppyeerfchAtn@edS/aqueohe bhemeaalsa;ﬁ@peﬁéﬂoﬂ oF

aeatliign- a exgha 0 ol | oi dal
qg%?bersﬁo% gh?gP ﬁgﬁ Eg nPlgﬁgdcgﬁg #lvigymﬁg 4-7 mS/cm.
pl acedd rFign néFdpSitaror 1GM ohoift $hentetnah-pnésayeschanged

ahﬂpbu&tcﬁQlEQﬂﬁl Hﬁgbégsgﬁnapoﬁ%éfégﬁlageﬂé§£ gﬁeg Hove)
g %%Iéent substitution . ano}
YSPoR-FC8HddR £B SYAROEILEE AvbEh sbts h:anitmel maessure kept

agul6ét FourddhbytadpbepanobxteThals ﬁé’@f@rwi@@ P @ neﬂoE 0

pe o) 0 aniline, i C
St B b8 R b heOh nfr RE SR b var Shmely aiied to
thade¥appsasert yoothdl withés wasl @umﬂtit@t@d wbr anei®¥panol .

Tﬁﬁs3Bﬁef‘é“ whd hsbﬁsih9a09at§ <§f°» ﬁ?r%%&fﬁ?ftn to 4 wt%

sol vent substitut

-P&Lfg ?%%B‘ﬁ waigh rortabred 3 3g|vas?s cpff aacelms usmmgam Wt

oﬁSwap@flaﬁdqma&m@lﬁfbééﬁ e Vet of

digl’néf s§ %%5 pm Af?%’raI heat i ng at %%(%fpartffle
U T hid CHRe SRS cantenysmwas dietfadita 2 to 4

W‘é%urqllalceng %@H&Mtsﬁllﬂftltutlon )} 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
obtained a dry film whlch had a surface resistivity of
1.5x10° Q/1.
[0031]
Example 6

The first step started with ultrafiltration of a
commercial product (500 g) of aqueous colloidal dispersion of
poly-3,4—ethylenedioxythiophene (PEDOT) "Baytron-P" (from
Bayer) containing 1.3 wt% of solids and having pH 1.7 and
conductivity of 7.1 mS/cm. Ultrafiltration was performed at
20°C by using 13.1 kg of wate: through a membrane with a
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1.5xI 6 @ D. [00311 30 Exanple 6 The first step

started with ultrafiltration of a comercial product

(500 g) of aqueous coll oidal dispersion of

pol y- 3. 4- et hyl enedi oxyt hi ophene (PEDOT) "Baytron-P"

(from Bayer) containing 1.3 w % of solids and having
mpHetulagngedghtondueEEVvoty106, Jod. nBrigwe there was obtained

Itrafll ion_was _perforped at. 200 in 1
g 5 oh FaTteRRa BRuBSha i B ok o Tty M o1
contafihedf 1160w06800fThasidheard waad i al nedandGOprglusftivity
O%ilggr/g/?ﬂueous di spersi on of PEDOT, which contained

. solids and had pH 1.9 and conductivity _of
4.5 w@ﬁbﬁﬁe5Sﬁﬁomﬂe5§é@onéeépéﬁzaHéPBnW§ﬁtP%ﬁfgﬁﬁed by

pﬂ%”s&ﬁ@”ﬂéobi @asﬁengqaésug 8611 HLaR0UeDMSe £l dipi Galich was

d din the first
PERPBAGH APcHPGLFRFI BEERY L ERS0Rh . SRR EOEAd ariRe 300

mit bngyacbdenafodm exebaggeci@scatidgh Reddidhgd rmesin

(F5e398k, Bof0BEoRRY) 3 38255 Kokos 1Y Ol d ARy of 10

hour ere ai ned
P@xthonrexcWangedheaquwaaSOQDaiaeﬁa49@|gp@fs¢¢#ﬂQﬁ exchanged

agaRGhs ﬂgiiglﬁﬁﬂ @Ekgegsﬁgg ofoﬁﬂN@@'VWﬂibﬂﬁhéhfbH 2.2 and
nS/cm [00321 In the third step, 150 g of the

c@ﬁ@PSﬁlg%EHaﬁﬁea 1lgséa@eous col | oi dal di spersion was
[plogagd in an evaporator (with its internal pressure

kept T t ed heat e
756C. ot Ao e Slteri 140, SnoFtbeL OB LoBt RARBIT9EL
agiuenliy addédlﬂaltﬁeSpeapmoatwasspiahad imteEn eweporator

h :
L T e L
eﬁﬁ%?@ﬁl beptegs aﬁd7§ 84 wWFor ofoliget sylshibinigion, 2.0 L of

e%h%ﬁ@i'&¥s°§1$%1gpadaedaﬁg ﬁh@aé$A§$ﬁaQ6§n§66Ehéﬁ Weibr was
solid contents was %gt at to @6dur|ng

SélBW ﬁFtQGbE% ethABRL)Y THRUF L ’F?n‘@a%t%‘é%’rne 73 g of
ethapelstappwasisppbEcHEDOT ) whithsSoptaived 2D. Dywiss i

B ARnaba Br 246" ek O uPrERe af Tt ap oo T 9 12 mPa'e
apdnet particher dirmsteobt aEnét0 anmy y Then sdlid ¢enitents was
xeptf aceor €8 8t b¥h! Yuring solvent substitution.) The
resulting ethanol dispersion was applied onto a glass plate
by using an applicator (which formed a wet £ilm with a

- thickness of 25 pm). After heating at 110°C for 10 minutes,

there was obtained a dry f£ilm which had a surface resistivity
of 5.1x10° Q/0O.
[0033]
Example 7

Solvent substitution was performed as follows on 150 g
of the cation-exchanged agqueocus colloidal dispersion of PEDOT
(which was prepared in Example 6)}. The sample was placed in
an evaporator (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 l-propanol so that water was removed
and substituted by l-propancl. Thus there was obtained 75 g
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of 5 1X103 QE]. (00331 30 Exanple 7 Sol vent
substitution was perforned as follows on 150 g of the
cati on- exchanged aqueous col | oi dal di spersion of PEDOT
(whi ch was prepared in Exanple 6). The sanple was
placed in an evaporator (mﬁth its internal pressure
cMBmépﬁﬁgﬁhdmmaib%?ish%ﬁt6& @h@&bﬁéﬂé' ﬁﬁﬁ&ﬁrcéﬁtalned
evaparat or ven

N ARG %r8ﬁog'@aeraﬂads%§tﬁltm%%omv

qg/ﬂ4ﬂpm&pamobndThu@ath&céemﬂsamhterneﬁ £59gnml16 (fhe solid

¢
IR Yacl h3BE 3e0P - 3ieBo2 R BUEREY, BBt o and
Sr%ftd-t\ﬁté@@sl)t y Thef re501%iags landonapat t itspens bomtwas
dﬁblﬁﬂﬁ|@ﬂto(£h%l%%%‘ﬁlaQ@nB?nﬁ§1H@Saheﬁﬁpfi09t§rtFhﬁich

wt % duri ng solvent 5 substitution The resul ting
fprgre@p@nmetdufsgmr yiish washlabpbssdoﬁnw mgl assfm:atrmatlng

T R L e (e

. Iméhlat enrfalcer eewastobiayned a.dxyoT ich mwhi Ch had a

surface resistivity of 4 | X103 QE]. 10 [00341
e n the first step, ion exchange was carrie
@i le 8 | he fi [ h i ed

| Emusimpllye 8passing 709 g of aqueous col | oi dal di spersion

of th trinsi gal conducti v ol ymer "Dl 03

( r om SRR L 515 SR Lot EACRERSe) MapoFBF LB aut bY

Pas¢ings 798 8. 8fardueconduolluifigl ofiSpdrafhe mf tthough
kLl 0 S

R areab ety SontbEiee potlmBh DHRROFT (SEM T -

wRighacenfainsi fy2ovts pérspbids am@ukas i el Whsand

c@hﬁi@bl&&dl%gooﬁ ef 4Cak en; e%ﬁféﬁgﬁ‘ aa&b'ﬁ%hﬁ @a@lled with 250
i spersion, which contained 1.9 wt % of

glPlffngal’n”ageﬂaﬁom E’Egoaﬁda%ﬂd%ﬂwwwfa@% 5 ¥
(IR-ReBsecebnl 6kgano) heatesubpadg ¢aloONtEXxehangask hour.
i R A TR e e TN
crdpridelelispeTsioh, hehick bgnhmin«delnﬁrwmmamﬁrsqalds and
n&a0gn OB 8RhV&Bhauctivity of 5.5 mS/cm.

In the second step, the resulting cation-exchanged
aqueous colloidal dispersion was concentrated into 515 g by
using an evaporator (with its internal pressure kept at 60
Torr) heated by an external heater at 75°C. For solvent
substitution, 17 L of methanol was slowly 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.)

The resulting methanol dispersion was processed by an
ultrasonic homogenizer ("US-1200 CCVP" from Nippon Seiki) to
give 1340 g of methanol dispersion of the polymer, which
contained 1.0 wt% of solids and 0.96 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 applicator (which formed a wet film with a thickness
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substitution, 17 L of nethanol was slowy added to the
evaporator so that water was substituted by nethanol.
(The solid contents was kept at 0.5 to 2 wt % during
solvent substitution.) 30 The resulting nethano
dispersion was processed by an uItrasonic honogeni zer

US= 1 f k 1340 f
f §5 g@? C%/Fterrl%n#\"l?io w I\fne:lém gggpere was

net han di spersr on
ebpajnes ok Mlﬂi;lr&ﬂ%i):ﬁ&dﬁo/aoéuﬂ?é@é A iy Y, 8f
1

cosit f 3.6 nPa,s and a particle dianeter of
¥h$ g@ f%@ﬁnethanol di spersion was applied onto a
pbessipl ate by wusing an applicator (which forned a
heat i ng

t filmwith a thickness -17 of 25 W. After
gg@@ﬁ%ﬁ{ﬁfor 10 m nutes, there was obtained a dry
film V\:ﬂJnChhéaﬂlﬁsﬁuéfé‘ﬁe 1881 skéilde Yad o a%g]je% 3t vy

exc

| he f
ég éﬁéﬂsﬂﬁf 65§§? : iﬁghgﬁgkﬁge Iogg@m|dpdaBIW" (from

carri
g&gﬁm o?vhmwﬁta(ﬁﬂsam mwaso‘ﬂiﬂggaﬁ?nhﬁ'tsnﬁH 1.8 and
an conauctli vi
R Aot /3 990 Aeer BB L ot wafh 250
"Hyd?%déﬁhf%i% éiqmn@tmn@ estidoratiohasgehaagbNresin

((Jiﬁlbilﬁﬁ, oMo, ), Aat sa eV Iomty f_5
HQW -y, Thus theréﬁﬁgg oa?aﬁnggg%% YEE of' 5°pBr nour.
PN ekt ATy ot 5&&§§u§01éoglQﬁd&Btdpspexshangedhaqheous

cedritcdlidadd diispewts¥oaf, sBlicdscandailad pHs wg%ggg so%hds and

i i 6 nS/¢cm 15 In_the secon
hﬁggg#flng %étlgﬁng%gﬁéﬁégg °§qﬁeéu§SéSWF0|dal
di sperdi dlh&év@:@mﬁ:@telmt dthel He@ui®dng EﬁtlHﬁLEggﬁHnged
RPULA LB al _pressure, ke
a?gk *heat ed Wh%ﬁaﬁig te%géﬁ K& Etg?ng§n§g@ dpppto 582 g by
USPJeRlt c¥aBSEREari éWith Ltaf1ntprnphnpremaﬁrélkw¢y at 60

Tadd9dheatthebg0 ﬁVéﬁQéﬁﬁQi
BQ%EtP%ted bg Z &f Eano ﬁQﬁEQE oﬁﬂd conteﬁ?r SRkvent
0° g'té % dBF?H@n%IV@ﬁtsl@mtmmwim)the
thporegurtsngtnapraaa@ﬁlwg$sg@5§tgﬁuﬂg§ 5§;¥f§§§§gﬁaﬁ_ (The

sam1H'E69§QH£§ $oUoge £ze£ 6 éE;lZqugglgLrlng soléggﬁ

substl%utlon )

The resulting l-propanol dispersion was processed by
an ultrasonic homogenizer ("US-1200 CCVP" from Nippon Seiki)
to give 1445 g of l-propanol dispersion, which contained 1.0
wWi% 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/[].

[0036]
Example 10

In the first step, ion exchange was carried out by
bassing 300 g of aqueous colloidal dispersion "D1031W" {from
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25 to give 1445 g of 1-propanol dispersion, which
contained 1.0 wt % of solids and 0.55 wt % of water and
had a viscosity of 8.8 nPa,s and a particle dianeter
of 175 nm The 1-propanol dispersion was applied onto
a glass plate by using an applicator (which forned a

ORMECONM, Vw:hhlclzﬁ EBhesDESS1 06 ZPs 30 R"%Jtza fter L rhg 1.8 and

10 0 m nutes, there was
PPP# H{ﬁtﬁaafaﬁsﬁr%é@nr cEhxeugh ta caxﬂunsn esaum Qifh 250
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tBhfathere. @aSWthﬁlnEﬂIEEDEﬁ“bﬂ“ﬁhﬂﬂdﬁLé%dﬁaﬁ ged aqueous

éemﬂé@&hy' &i/s"&ff %%} ogen ofr Iran qi%d}% . ur&na:% :°|E§|n%°lld5 and
%ﬁ@h%ﬂg% P eandh CQR¢@Q§KHitYrQﬁnZ}%ymﬂjbm at a space
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"\%ﬂ ch ot ‘?Fe‘f? %%%ﬁ%dﬂ%@%@ntﬁa@tegmato 560 g by
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oo it r$ it ©ff -erertaly Ipyesslidokepivast s88wly added

torihe NBARA-Ab AR LY ‘h%éc ?af%%a%ﬁsnginﬁgi? g}ﬂr-gﬁ, B8ne

ol vent substltutlon
'\i\é‘?% roddd@ner.o ({he SPapdr gpoitestst wat kaperavas to 3

WﬂﬂxﬂUﬁﬂﬂgﬂileenN-@ﬁ%@!h@ﬁ%&%h'qone (The solid
15 wt % duri ng sol vent

t
Cubst 1 11 B Ying ool gmnauinproy Adspetonen was
R}‘C’Q@@S@doﬂnm uprtmaesaed hﬁm%@eﬁhké@s@niﬁ i‘%glggé@v!rg‘”from
1 i.ppon _Sei ive
N%P#§Fh§%%§§§¥Fng%ggh3§8e S|gnﬁ mﬁ%bgﬁp 5ﬁ?é$ﬁ@aeldgsper510n,
R aPoroasriasdand60wos mt@@olldat&ndaudQQOWhadoﬁ-Water and

hmisaowb){:ogﬁtﬁléfnﬁ’msmﬁﬁd a RErLi géﬁtlil\gém £ %%lr ¢ 156

¥E rrolidone di spersion
oﬁto §E§§§ FBYErB§lG§FﬁgdhﬁP%pﬁi¢@awas 4@Wﬁ1ﬂﬂ onto a

gilessedlateebyf ubihgWah Nappi De&KEL SR c¥ e M Rea Af L+ film

h%ﬁtln% at 1100C for 10
hickness of 25 um). After heating at 110°C for 10

minutes, there was obtained a dry film which had a surface

-resistivity of 1.7x10° Q/[7.

[00371]
Example 11

In the first step, ion exchange was carried out by
passing 261 g of agueous colloidal dispersion of the
intrinsically conductive polymer "DI1032W" (from ORMECON) ,
which contains 1.3 wt% of solids and has pH 2.1 and
conductivity of 3.9 mS/cm, through a column filled with 250
mL of hydrogen form ;trong acid cation exchange resin
(IR-120B, from Organoc), at a space velocity of 2 per hour.
Thus there was obtained 503 g of cation-exchanged aqueous
colloidal dispersion of the polymer, which contained 0.6 wtg
of solids and had pH 2.3 and conductivity of 2.1 mS/cm.
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m nutes, there was obtained a dry filmwhich had a
surface 25 resistivity of 1.7xI 03 @O0. [00371

Exanple 11 In the first step, ion exchange was carried
out by passing 261 g of aqueous coll oi dal dispersion
of the 30 intrinsically conductive polyner "D1032W
(from anam\secommis:&e;c,orﬁr&i I’ISasllla:J_\Mgo/m@.ftJ.&@ b&i&haﬁged

{ f 3.9 nB/
ARl e MGUELE w8 2oBeBReFRk ARt 286 o by
Qﬁﬂnﬁ(ﬁH|Qﬁ¢R9uﬂtmmgéwu¢bants(nﬁtezﬁal prems@rgakept at 60
'ﬁ)ﬁﬂa%a\t@@‘ﬂf ¥nOlext eRG lhﬂ\éléte§5th9§ Eherﬁofagoldv?nt
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Sd% UtHPmf B-Re IpSify et hapgilc Waso Al avaBdadded wee iEhe

efarpddtda and dhae pfatarSwaad sﬁﬁtﬁﬁhl%h't&ﬂt ?yoﬁle@h&nol (The
e resu |

n the nd, ste
rﬁi on‘Eﬁ%Wﬁﬁg&& %oﬁ§ 80P|6Pda|wa sﬁ%F%g%nsﬂkgent
Jinto 266 g by wusing an evaporator (wth
ts I at Qrr) heated h
ext er nfe s I SR ebosthe iy waSbEpCRYSRA by an
W trasogicrionggeniages §"'BWPy280868dfromt be. Evebschen) to
BE%d hats waber m‘é@ﬁaﬁ@ﬁ’_shhkphfglgﬂ ”ﬁﬁhéﬂ%onfiﬂ‘?edsj?'édwt% of

% duri ng sol vent

cantents was ke
?3‘6&5 a5 8n 8y ?’i’ié PESHREPRg2REL hafoR WispesitHrofiak-5 mPa's
amﬁb@e&@ﬁdlbﬂeaﬂlaﬁetaktbﬂSQBBCnﬁOnUgﬁélﬂ@fh&nélFﬁi§55&51on

caeptisR SaRBoR bants: Hude. B7ulsfor Saorrakiantor (vhich

f@:&@m%aefc wal fr waed Ba@hickh§§95bfy29fw\hh5 Bt Sr heating
agrg a partlcle di aneter of 283 nm The nethanol
g8 §i 8RT AsMApBFeEd bheteawes agktained aydxsiflimwhich

naePlhl ¢ | wth a
thigkngggagémg%gFa VRg?ter ﬁeggi%gSiﬂﬁ 1100C for 10
[@@ﬁ@ﬂes there was obtained a dry filmwhich had a

%gge 1pesistivity of 1.6 X103 Q E]. [00381 Exanple

the first step, ion exchange was carried out
by pddsithg £Fdgsy etepgudonseschhbpdaivadi speriednout by

pabt833Wi06f 5OBY 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, through a column filled with 250

mL of hydrogen form strong acid cation exchange resin
(IR-120B, from Organo), at a space velocity of 2 per hour.
Thus there was obtained 740 g of cation—exchanged agqueous
colloidal dispersion, which contained 0.7 wt% of solids and
had pH 2.3 and conductivity of 2.6 mS/cm.

In the second step, the resulting cation-exchanged
aqueous colloidal dispersion was concentrated into 286 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 L of l-propanol was slowly added to the
evaporator so that water was substituted by l-propanol. (The
solid contents was kept at 0.5 to 2 wt% during solvent

substitution.)
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. . . Y
ORMECON), which contains 1.3 wt% of solids and has p
2.1 and conductivity of 3.9 nB/cm through a colum
filled with 250 nL of hydrogen form strong acid
cation exchange resin 25 (IR 120B, from Organo), at a

space velocity of 2hper Sour. Thuscg:ﬁﬁged\gas obt ai ned
740 0 o]
oo e e R BFRARNE T rafEe &b an mReetan by
§ gr%ﬁ%n%%n%?IHQ%%%ﬁréf( WX @M fnont e .sedendcher) to
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pstitution -20 The
!Irng)sﬁl ﬁ%@g%jrﬂfr%%ﬁpl ecntl S(S’Iﬁ \liﬁls mﬂﬂ%‘i@%seﬁhéye HAS

Qhﬁaxnﬁﬁna:dnmnﬂimm mﬁadh Mbﬁ %QQQrfEE@”kEE1sfﬁghﬁ9hgf)

i3V 9 of 1-propnaol dispersion,
xtlg’3 @dﬁl} ngt% of solids and 0.38 wt % of water and

[Im;d;gq viscosity of 15.5 5 nPa*s and a particle

Epianﬁyer of 103 nm The |-propaneol dispersion was
to a glass plate by using an applicator

(i clrd citteeceszanels e Mot B rbhbek 0885 c0Lr28 Bt by
pét?%%ﬁegagl i ﬂ F%ﬁgﬂﬂﬁcﬁgﬁéalgaé ufli spersben sYPLOIIWDF (£rom

OBUE§0®X109h@bEJ con{ 808811 . Emgpl sztflﬁoiﬂd% gfrlug B P 2-0 and
arrjed au
e TR 1
%R BRSIrOgRN cRoE®ns br oy ladit %’oioxsoéztcﬁbarﬁcj\@i :h@é:.rpH
(ZRGIHOH CﬁﬁdMCéfyéﬁa)0fa§ § gé%&?%réig ou éﬁuékper hour.
TL{J%I onelétic“%ﬁ %b'F%’slP‘ﬁd ‘é)r/:lk q 20\, Cﬁtm@mm)getﬂta@eous
cgpé@edablarspeyr@ioﬁ Flﬂﬁlél@tkﬁenta:m@d tg loﬁ’%ﬁ@@oallrh% and

ed agueous 20 co
hélés?:%lgrglf Oﬁéﬁd 0@0 Gt ‘g’r .- MBS ol i ds and
In the second step the resulting cation-exchanged

aqueous colloidal dispersion 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, 0.1 L of N—methylpyrrolldone was slowly added
to the evaporator so that water was substituted by
N-methylpyrrolidone. (The solid contents was Kept at 0.5 to
2 wt% during solvent substitution.)

The resulting N-methylpyrrolidone dispersion was
Processed by an ultrasonic homogenizer ("US-1200 CCVP" from
Nippon Seiki) to give 345 g of N-methylpyrrolidone dispersion,
which contained 1.0 wt% of solids and 0.93 wt% of water and
had a viscosity of 13 mPa'sg and a particle diameter of 337 nm.
The N-methylpyrrolidone dispersion was applied onto a glass
Plate by spin coating (at 1000 rpm). After heating at 110°C
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had pH 2.6 and conductivity of 0.9 nS/cm In the

second step, the resulting cation-exchanged aqueous
col | oi dal di spersion underwent solvent substitution

in an evaporator (with its internal pressure kept at

60 Torr) 25 heated by an external heater at 750C. For

o VIeNimisiRelsl, t ¥hie@R wlslobtQinbaEt ¥ *pf{irﬁltbﬂ:%l? &P a
slowy added to the evaporator so that water was

synfsde yesd sy vikivmethyl. pyik @bl ddne. (The solid
qﬁﬁfqnts was kept at 0.5 to 2 wt%during sol vent
substitution.) 30 The resulting N nethyl pyrrolidone
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Sé@@@ﬁ‘ﬁ@ﬂedntmathpeeVopnedton 400tga bfvalpeowss substituted
b%%hL i hn@hspe(@hensQilﬂobaﬁEéﬁtﬁewééﬂﬁgﬁ%VXG"%(éé‘ﬁ?wt%

h contal ns 3. % of soll and
d?‘r?ngnc?Olé’SHHuEPP§F%—*y'uB¥°115) 6 Wi Eegm bl,rwmn% @ispersion
waEapOtabBtaineﬂhbebausén&elﬂﬂbep@ﬁ@@&%ebﬁ %éib occurred

ted b n_e t nal eat at 7500
a2, POTERE PP oRERELET Al P aciiads cipRRtaRm Lpo two
lﬁwerevaporator so that water was substituted by
(doRhgpanol . (The solid contents was kept at 2 to 4 wt%
during solvent substitution.) Uniform 1-propano

Campazpsiyg Examphet 2obt ai ned because a | arge ampunt of
aggr egatea®e1¥i-aed ohd (#4kthnd ﬁehggggaﬁ U@éi{iﬁet LQPoARUof

se se arated into two
1E5nB§Pit Vg8 ﬁﬁ’arrée@ W12 99 19 toF ﬁﬂ‘f%‘%i’n gplloidal
dispecnlian vei pblyanidifeofp1012 W-1" (from ORMECON), which

contains 3.9 wt?% of solids and has pH 2.7 and conductivity of
15.6 mS/cm, by using 131 kg of water. There was obtained
1.86 kg of filtered aqueous colloidal dispersion, which
contained 3.51 wt% of solids and had pH 2.0 and conductivity
of 6.2 mS/em. The filtered aqueous colloidal dispersion was
diluted so that the resulting product contained 3.1 wt% of
solids and had pH 2.2 and conductivity of 5.0 mS/cm.

[{0042]

The thus obtained aqueous 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 l-propancl. (The solid contents was kept at 2 to 4 wt%
during solvent substitution.) There was obtained 119 g of

l-propanol dispersion of polyaniline, which contained 3.2 wt$
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20 100, 000) was perfornmed on 2.00 kg of aqueous

coll oidal dispersion of polyaniline "D1012 W1" (from

ORMECON), which contains 3.9 wt % of solids and has pH

2.7 and conductivity of 15.6 nS/cm by using 131 kg

of water. There was obtained 1.86 kg of filtered
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d-. had pH 2. conductivity o

ér‘:%‘i(i%a*f%‘gﬁz‘%% G i A &fﬁ? Wik ﬁ’eé‘u§h&i°§5§ﬁ§| aﬁ 25
i pa géftmﬁ&{é/ﬂﬁ.tng s vian st ifloUlli 8 ke a@.herg was
v with its internal pressure kept at
°er%€$ ?fi éjc(ﬁbea]ﬁ“ shichPachaatserface r8eCsthiyity of

0 t oSSt | [ anol,_was sl ow
id%%ﬁﬁto/ttﬁe e%ﬂé%o(? ‘%r%odq tftla J\ﬁastr&?oﬁq é%lve
i@rﬂﬂ/lel (womin otas @H@a&@dlt dithQnibQ’nhi_“lt_‘ﬁailheﬁhtibn? hos a

ubsti tution e

oﬁ%%ﬁ%e fﬁ9 €§Q%%E%h§%bp§nol gagﬁg%ngﬁfBFe resistivity

FEremdiasmed Aol dBnaEAdR en2awg¥asa2pdhtedl tHanathe

10- phdo prf6101d 1\ HeBs 1930 o d 18e¥ $HO 3 ags and
ﬁ? ticle dlaneté} o? 84% ﬁn1 Th ?%E%p%%gpgnoﬁg
|§%Qr3|on was applied onto a glass plate by using an
eferned awet filmwith a thickness

of 25 h at i at 1100C.for. 10 m_nutes,
there mas ()%él Hed FQ%FPFHPﬁh cofilpidat dispsrsion of

Ddgi-Stridviethydened ioxyOhiQpBendh ¢PHDOPRr SBaypt obh aPMedfrom

Bak¥drh)i S a exa ( I red only
a@-JPtrgﬁgﬁgrg?Fgﬁgnﬁag gphﬁgrggr891“$§0$n83§%ﬂe?§ 1Y7 ana
%’éﬂu& XA §&r o8urdt aC@S/@?@» supgeryentd {oheexchange byntmixing

| fart lai hohlrbrrwmﬂhalgl @Sﬁfphﬁ&%géﬂaﬁofrhestfog%oﬁgii&' cation

i on_obt n Exanples 3 an
%c‘fi%% Pat i %81Ex2#rgr22§BA Eﬁ%lgr@%) Anf 1@ edfishydroxyl
g@@ﬂ@ofdam drspegsbaneochnidd exchange resin (IRA-410, from
Oﬂghﬁo $.4- et hyl enedi oxyt hi ophene (PEDOT) "Baytron-P"
rom Bayer) whi ch contains 1.3 wt % of solids and
has pAEte¥ zpmovednefic thei LynoexEhang®d casinsdethené was

ob@Aig¥ehangegbys bt fn-anion- exchanged aqueous colloidal

dispersion of PEDOT, which had pH 2.0 and conductivity of 6.0

mS/cm.

The resulting product 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, 9.0 L of methanol was slowly 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.) Uniform methanol dispersion was not obtained
because a large amount of aggregate occurred during solvent
substitution and the phase separated into two layers.
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for 8 hours with 10 g of hydrogen form strong acid

cation exchange resin (IR 120B, from Organo) and 10 g

of hydroxyl 20 group form strong base ani on exchange
resin (1 RA-410, from Organo). After renoval of the

i on exchange resins, there was obtained 206 g of
QIAIMB- ani on- exchanged aqueous col | oi dal di spersion

of PEDOT, which had pH 2.0 and conductivity of 6.0 25
nms/cm The resulting product underwent sol vent

[Sbst i& wmetdd iforapmdapdng @n Ewgahict soilrkatndlispersion

t |
390 iR PG A 100 TR OE By P8 Sl ges o step
%tmlz\wg @Pomyeauaeéoﬁéoiﬁel3@1emapman oof sant hat
ﬂﬁﬂﬂﬂhQﬁﬁimiyb%bhﬁﬁb%ﬁggypEE&R@EO%y ﬁﬂ@epaégih& of liguid,

éﬁ%} %Fts was ke . during solve
SO Gle BHljlguﬁPPoan]tﬁéFﬁéﬁéiLlﬁl §1a%¢§%hvwaeo%mer of
catitiginge & dhbed ags ehgrb;abgeaaﬁoangusﬁe@@@ﬂeg@t@p oggurred

ent ., substitution and t ar at ed
I Bpeot 38 £hR) pBReSF) colpBlieh ERFefon by a
ofgsddei mg@laensrgani ¢ sol vent di spersion of an
intrinsically conductive polyner which conprises a
step 5 of deionizing an aqueous colloidal dispersion
[4f] an A methads ifes IDFodyedist pre OpoRyher splvent paspéngion

oﬁfahlQﬂtﬁmns&hﬁ&i?yc@h&ﬁ&tﬂGetBgdtﬂ%#H§§{%§$£§%ﬁ %ﬁmf%flm 1,

§ nducti.ve E mer cations
B eda, aFEoBe el Tpnoups AP RLHGR b | HOR rex
col | oi dal di spersion by an 1.0 organic solvent. [21 A

thog fQr ani c_solvent _dis si,on of
(51 1ok nREnBEORYe B90Rl268h 028n N Tl 5} PREE R Bpethion
OélapnﬂmtrlnﬁéﬂéthdeoodugbiV@np¢kymwnommldeﬁmmb&nan(nialm 1,

wﬁé%@iﬂgeheléqﬁééué H@ih@ﬂd&frdféég%gﬁ{@ St an = fin51cally

sol.vent di speéersion an intrin
CBBFVFrEFVﬁsPaéYﬁﬂﬁéduvﬁeJéga% yltrgkilErdtior %ﬂ@tﬁls
deabhakdaliofi spersion of an intrinsically conductive
pol ynmer undergoes ultrafiltration before 20

del oni zati on.
[4] A method for producing an organic solvent dispersion

of an intrinsically conductive polymer as defined in claim 1,
wherein solvent substitution is accomplished in such a way as
to keep the solid contents in a range of 0.05 to 10.0 wtg.

[5] A method for producing an organic solvent dispersion
of an. intrinsically conductive polymer 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 an organic'solvent dispersion
of an intrinsically conductive polymer as defined in claim 1,
wherein solvent substitution is accomplished by slowly adding
said organic solvent to said aqueous colloidal dispersion,

thereby removing water.
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[41 A method for producing an organi c sol vent

di spersion of an intrinsically conductive polyner as
defined in claim1, wherein solvent substitution is
acconplished in such a way as 25 to keep the solid

contents in a range of 0.05 to 10.0 % 151 A net hod

fOT PrRduetien arbPtdiive 5] Wlbrdashe $b9%endf draLgpersion
|£ng|n5|calg¥ conductive pol ymer as defined in clarm

G AR EGA N CORFNGTiYRi BR1YEeEcBBnBefined 1R claim 1,
wheteia waldord@anie sedventt he wat 81c6ROL eptthel ovaiBon

od far uci an_organi ¢ _sol vent
Iﬁ?@%@%gﬁéﬁ qﬁ?gﬁﬁﬂ{ﬁ?ﬁ?ﬁ@%&ng§ogﬁﬁaﬁ%tive pol yner as
defined in claim1l, wherein solvent substitution is
o} RATT0N i 3 i.d .0 i.c.sql .
I R T ik i PR i s e
Yoy i17g TAREdcallys copgugtpgehpalyoer praddef hgednin claim 1,

Wi egRIinC mldvQhﬁ:xdh%ﬁ%hiﬁ?ncoﬁﬁuéﬁi{r&tﬁbﬂf’ﬁléﬁl i¥ doped
ined-in claim1, wherein

conducti.ve paql r_a |
%ﬁm%?%ﬁ%i&ﬁrcggﬁggeﬁPiyggéﬁpﬁPE%ho? Bi¥huse cBreppet or a
aapddameaf thetreo¥.or N-nethyl pyrrolidone. 5 181 A

nmet hod for produci ng an organi c sol vent dispersion of

an intrinsically conductive polyner as defined in

[Alai mAD ongaevisl sodateati disbesisdanl 9fcandintiipsically
RN vieS peopRd 5 Uy %ﬁm Caef -
m xtuyre thgreg? grggh¥% %%pg§§%g$@§g%fg%¥%n? A@ defined 1in
B R4 CadMFeht t8i 8persion of an intrinsically

conducti ve polynmer which is obtained by the nethod

fi n [ ny. of .cl ai 1 to 8. 15_[10], Qrganic
148 o shas Ho1SeR R tpbeathnaBry AR eoREELOR Gl Ly
cpaidprsivenpebinbrt he waieh thatweater scomsant hb less than 1
wie% 20 [111 An organic solvent dispersion of an
intrinsically conductive polynmer as defined in claim
11, wherein said intrinsically conductive polyner is
[daped Apoloya@nlich@od%end0RedpBLLY bR .5 8PhgneinfrihXidhfry

thereof or a.co olgner thereof. -2
8 defined in claim 1], wherein said

h .
conductive polymer
intrinsically conductive polymer is doped polyaniline or

doped polythiophene, a mixture thereof or a copolymer thereof.
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