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polymers employed as buffer layers include polyaniline (PANI) and
polydioxythiophenes such as poly(3,4-ethylenedioxythiophene) (PEDT).
These materials can be prepared by polymerizing the corresponding
monomers in agueous solution in the presence of a water soluble
polymeric acid, such as poly(styrenesulfonic acid) (PSS).
The aqueous electrically conductive polymer dispersions
synthesized with water soluble polymeric sulfonic acids have undesirable
low pH levels. The low pH can contribute to decreased stress life of an

EL device containing such a buffer layer, and contribute to corrosion within
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properties. Electrically conducting polyanilines are
t ytive delicy. Poepedinglybther@® & meed fompnapositicres aid buffer layers

| ut 5 b
o PRt e s™n DREnE et BB o ot 21 o agent
s uch a<legtrioalyuweonsticing patyan{lineSpre twinajlym repardd lay e
| T . i .
coMMETNG TR o Bbfiuted AIAAHMEMERH BBous solution
pANATPOXdatNRP! Mmezzﬁa@wﬁmg %%@ﬁwﬂg%ﬂuwcha%)
( "PAAYRSAT perdifigte (Aqng) tsbﬁldm bérsulfateg@mmtalssmﬁﬂpé&mfafe

t d
oS RLEE ConfirsH RRZ SOMIE Pt 4ld Fukh g
t e ly (2-cicdy| ransdo- Qahethybm@opamdrwlfpnicmmi)l (*RAAMPSA”), PSS,

ela%lttﬂa(ﬁﬂél Yn ggﬂg#ﬁi &Jg{ﬁlﬁ%ﬂﬁe a%gAﬁlﬂ%QémltS form acid/base

b

fe geér auwl nqerne?aim etczf podgilineg gwharedn é@fmatm ofithe
g@l S&iﬂleﬁéérééﬁaslf’gﬂde?éﬁﬁ\@% aﬁi‘ﬂH@Qéﬁacﬁ@aﬂ?%bhﬂﬁ@tlve Thus, for
BT S oS ISR vy e TRARD] BubbRo gy it
} tPASMPISACtonressitiDg 10 @fe cfvidHEp. Clo_lﬁUBCﬂNd R ANI/PArVPS Arade

roma e |
her ) - PrldeBGe BRI aisf Rt r R AR A B Fom

r Qrenesr eemisaGimiH |andv(é@ dtG (Amenevabeek, feemnasy)adi idi c
W'ktanlﬁ"éé D 1005 BEpe He ﬂol%mﬁne’slé’&%é’)ﬁon’f 'a'ngﬁlegé}id\Nater

abo ient condiLtions

Lipid PpivietyienmeuTonia s JaeR AT SptaiasioBT D 1005
pM\lyLEET.D ke—dts/pmée/(e’boﬁiyﬁry It ol OFr> waténydecbmyscmmewtrf oM in

o2l B2 R b R T, e o
S(ﬂnnkbﬁ @NWIWSJS 25 Electrically conducting pol ymsrs
al so h@’r%dJﬁlh"ls' ﬁdmaasla%l t?eﬁ&l'i? ?ous‘)?lfsg@}s@&ﬁ ppni C

as thin fil transi stors.

devi ces,
| rPOé){?éN'“e?I?Oj}ﬁ@r%‘f%P@' dgre- meaa/ﬂn PrepaNeSHiaNG AR faremlso
| sepdiBsrerdispeisigein gatsrc rrNsblyshidisahade feme sinilihe PRl a

t d I t th duct
o ORI PRABIFSA PGS TOF o apersi ng or di S5l vi ng
t he 30 Hectdoaltyi canchstinggpolyniers elsohde utilitp aisiddéetradestfor
t R RRIFICABALES | ) Lgh é%oﬂh}’mﬁlh?ﬂém%f ?trgﬁélgfq?és i Sl he

sem conduct 1 ng ner.s avol ution

eitiansist %fénaﬁ@u"gaﬂjc ﬁswmceng le%ﬁmeet batyass serses and
Tfma@eﬂ?(ttfdddfla%l 'D?Eéltﬁ;blfm lfér%/th@felédtmo@ @mélrc@d@ﬁ the
e rom e uc nmer s
G R SRR b 28 RSt & SRS el 2o
H@mdac‘ung pelyglegs have &b by coonpdtibte wijh pive gamiddnueictingle
vw r@e@génmre'§o|végﬁ§sd@me'sgfrli+%mdgcw?ga%n@ﬁggﬁsgéye'id Ye-
RIS FonguctishpRIEMEROBRIMICOPEYCliRg Palymers.

adldfédelb@trl”bbleconductlvity of the electrodes fabricated from the conducting
polymers should be greater than 10 S/cm (where S is a reciprocal ohm).
However, the electrically conducting polyaniline made with a polymeric
acid typically provide conductivity in the range of ~10-3 S/cm or lower. In
order to enhance conductivity, conductive additives may be added to the
polymer. However, the presence of such additives can deleteriously affect

2



pol ynmer. However, the presence of such additives can
del eteriously affect 2 WD 2004/029133

WE@ABAB03/ 030512 the processability of the PCT/US2003/030512

10

15

20

25

30

35

el ectrically conducting pol yaniline. Accordingly,
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' €§ spersno%utreé%)/ 4Py c‘é’ﬁ'ﬂﬁ@éus"‘%lﬁﬁ mdfut$&Mtaining a suspension
of minute particles. In accordance with the invention, the “continuous
medium” is typically an aqueous liquid, e.g., water. As used herein, the
term “aqueous’ refers to a liquid that has a significant portion of water and
in one embodiment it is at least about 40% by weight water. As used
herein, the term “colloid” refers to the minute particles suspended in the
continuous medium, said particles having a nanometer-scale particle size.
As used herein, the term “colloid-forming” refers to substances that form
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used herein, the term"colloid-formng" refers to
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fluoride, trifluoroethylene, chlorotrifluoroethyl ene,
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In one embodiment, the FSA polymers for use in the present
invention include a highly fluorinated, including those that are
perfluorinated, carbon backbone and side chains represented by the
formula
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backbone and the side chain is -O-CF»-CF(CF3)-O-CF»-CF»-SO3H (or a
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sodium persulfate, potassium persulfate and the like. The aqueous
dispersion contain at least enough of a suitable colloid-forming polymeric
acid to form base/acid salts with the emeraldine base of polyaniline,

wherein formation of the acid/base salt renders the polyanlhnes electrically
conductive.
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amio ﬁq)rﬁpanﬂerso@mbdm temlthodldmethanol dimethylacetamide,
dimethylformamide, N-methylpyrrolidone, and mixtures thereof. In one
embodiment, the amount of co-dispersing liquid should be less than about
60% by volume. In one embodiment, the amount of co-dispersing liquid is
between about 20 and 50% by volume. The use of a co-dispersing liquid
in the polymerization significantly reduces particle size and improves
filterability of the dispersions. In addition, buffer materials obtained by this
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form ng polyneric acid, and the oxidizer is added
last. In one enbodinent the co-dispersing liquid is
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and the oxidizer is added last. 10 I n one enbodi nent,

. dizer 1s ;
a&@gé’%c%ﬁﬁmﬁﬁ?ﬁbli%gséé ViRDSitEand 'ﬁtmé Brépifed Piops EssR O

. ( . ronsted acid. The acid can be an
|¢1§p@f§mn§ %@lcﬂh‘%ﬁﬁagﬁ HCI , sulfuric aci d, and the

li ke, THe é@dﬁrﬁ@éﬁhg li@@icddcan belehdeﬁ tatred femction dnixture at
Al ter nafj v,

o ReR! b BeossieP iy 830 dfiyPodg 3’?‘?5@1%8’8@‘28%‘” the
panilr{e racoyiernivich2vesisnaddeg lagt. pr opaseshadinent, theico:

d@gég‘r@brlg Oﬂﬁ;{)d %ra@c%%frg%ﬁje ot fﬁ'edarfllﬂ{éqn@)ﬁon%?'a‘ﬁd tﬂ% colloid-

nat i ons of clds can

Tiosming pelymesiamcish aagdee axilizeids added last. W@r%’”%‘?d'me”t

afng RRliBbelsthd hﬁud ¥ B685S pAbI © theadditioraeitthe alires
elther t r Qréﬁlasafiml | i ne mononmer, whichever

|§‘°§86@63I”Q§Fe nt, the co-acid is added
bef or eln%dJemlbodhﬁelammhe pelynmm-aiwn mnehrtiaeé out in the

| 1 0id-f
- Gieshfs PR BB NS £ B6hCrodd Th 20 e fifd Eaf Bl drP
pmloogaru@acudesugmasﬂ-l@nswfurtq@l@,rﬁnd the liken8R@R, organic acid,
f eﬁ;éw&@Qc&Yc hba. a%rﬁamupfthé heidcen @é dwéter gbhdle

meric acid e OXi er i ast e
D aehmere st pieh 38 poMsyRreeafore e e am !
2eith Sleyﬁk@paﬂés@lmMC acitl of treplikes iong deiconddaiioid-fmrming

d., De
o8 Dans Hene e At | CoMl oS M RCRITRARE LaBY,
pr esentbke cb-anid aan(heoalddﬁd@l tbpée@mr@ @@6@1&9 atrgnygpoint in the

C cfc%'sg g?IBF egﬁkil( difbh bE RN tRE ox|di’2’érQﬁQhéta'nﬂﬁme monomer,
eakage curre and | on dﬁ%b%
! Whidhevatsiasifest iamakin ane HEPRAUEDHst S Sayari i maged before
DBlbbfﬁt'h@dmmeam@noﬁieﬂeﬁ@lsﬂwew@ﬁoﬂ@ofmlr@-rﬁcﬂynrmeng acid, and the
ol ymeric e nol ar r
H?(?éfZﬁél %ge;.fg{as g”&é}?&'ﬁf’?@”ﬁ%tt ee83r§ gg:'idzﬁ qd(%dlpnor to the
2 afditianaf ithee anidine enboalinas riolloved)byl,tha)aqgngon PhéEhereolipid-
r%ﬁrﬁngboﬁ/ﬂ{ér%&{l%ﬁﬂ ﬂﬂa H%QPfs'é‘dde@%Qt to aniline
1 e ran 0 2. to
over al In gae meQﬂ"@@ﬁf éh@ pPQ“’g%’I?@F'QF I'%/C?rﬁ'eplf%*tr‘%ﬁbee of
al%?égen%eQ)%obﬂ”n ﬁ%d—d‘lsgtsﬁﬂg liqui¢ bae Rt egacidarDeviceonith buffer

C aioer BT arien @it BOGMBBA I oo . o

4@ﬁ‘eserf¢emiean s oblooli credispatsing agdt and B6Gacikhshewhigh

pe it ol BER A Al okl ic g e BR i oms

ThitetisaRE.ti on tine of the oxidizer influences particle
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embodiment is 0.4 to 1.5. The molar ratio of colloid-forming polymeric
acid to aniline monomer is generally in the range of 0.2 to 5. The overall
solid content is generally in the range of about 1.0% to 6% in weight
percentage; and in one embodiment of about 2% to 4.5%. The reaction
temperature is generally in the range of about 4°C to 40°C; in one
embodiment about 20°C to 35°C. The molar ratio of optional co-acid to
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negatively charged, typically hydroxide ions.
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Bot h acidic, cation including proton exchange resins
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metal oxide or mixed oxide. Suitable materials include the mixed oxides of
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of techniques well-known to those skilled in the art. Typical casting
techniques include, for example, solution casting, drop casting, curtain
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Materials for the cathode layer can be selected from alkali metals of

Group 1 (e.g., Li, Na, K, Rb, Cs,), the Group 2 metals (e.g., Mg, Ca, Ba, or
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OLEDs provided with buffer layers cast from aqueous dispersions
comprising polymeric aniline and colloid-forming polymeric acids have
been found to have improved lifetimes. The buffer layer may be cast from
an aqueous dispersion of polyaniline and fluorinated polymeric sulfonic
acid colloids; and in one embodiment the an aqueous dispersion is one in
which the pH has been adjusted to above about 3.5.
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30 potential or zero volts during the operation of the
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because of the lower acidity or neutrality.

The fabrication of full-color or area-color displays using two or more
different light-emitting materials becomes complicated if each light-emitting
material requires a different cathode material to optimize its performance.
Display devices are made up of a multiplicity of pixels which emit light. In
multicolor devices there are at least two different types of pixels
(sometimes referred to as sub-pixels) emitting light of different colors. The
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Furthernore, certain light-emtting polyners are found
to be sensitive to acidic conditions, and their
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than 10 S/cm. However, electrically conducting polymers made with water
21



col l oi ds such as those disclosed in co-pending
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unsubstltu?ed polyanlllne and the colloid-forming polymeric acid is
perfluorinated. In still another embodiment, the colloid-forming acid is
polyethylenesulfonic acid. In still another embodiment, the
polyethylenesulfonic acid is perfluorinated. The polymerization is carried
out in the presence of water. In still another embodiment, the
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pol ynmeric sulfonic acids) to reach percol ation
threshold for high electrical 25 conductivity. In
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dlsperses readily in Water formmg a low pH of dlspe sion. It also picks up
a substantial amount of moisture. All the results show that the acid is very
mobile and has high propensity of migrating into adjacent polymer layers,

such as light polymer layer, to damage their function.

Comparative Example 2

This comparative example illustrates re-dispersibility of dried solids
prepared from an aqueous PAni/PAAMPSA dispersion in which the
dispersed polyaniline is made with aniline and a water soluble PAAMSA.

It also illustrates acidity of the aqueous dispersion.
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Sci ence, pH 0-14 range, Cat # 9590). The color of the
wet strip was conpared with the color chart for
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was clear and colorless. Another 430 ml of fresh acetone was quickly
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persul fate (APS) over 30 m nutes. During the addition
of APS, tenperature of the m xture was about 23 C
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EXAMPLE 1 20 This exanple illustrates preparation of
an aqueous PAni/ Nafion(r) dispersion in which the
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Rﬁ?'%ﬂf pdot '8 b \glgr\g‘éggﬂlgrz $ ?ﬁe I We%rted yﬂu‘?ry
uniat thén am-ﬂltemdathm@h(a@heesm&wgs:h@rcﬂy mamaoMliEgr ‘beaker.
"ﬁ%ﬁd%‘t‘r%}t@n \%s bBRe Wo'ugﬁ el éoﬁhﬁéﬁrﬁém%s%@eéloz\( iéf:

oni ze er were ured 1nto a jacketed one
Iﬁ?@ﬁotmree necked flask. Stirring of 10 the

Naf i onjAwatieso mpdftuﬁ@dtsb@nsu@@Wgremréceaaev@vwalsmltmed

Wﬂggleghr@%l%;%ﬁqign %@)g‘[ {%W t%anrgsom%‘dlﬁ? é&%\%egt GGhber:
6992-2504). The pH of the filtered dispersion was measured with a pH
meter model 63 from Jenco Electronics, Inc. and was found to be 7.4.

For light emission measurement, the aqueous PAni/ Nafion®

dispersion having pH of 7.2 was spin-coated onto ITO/glass substrates at
a spinning speed of 800 rpm to yield a thickness of 1000 A. The PAni/
Nafion® coated ITO/glass substrates were dried in nitrogen at 90°C for
30 minutes. The PAni/ Nafion® layers were then top-coated with a super-
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nmol es) distilled aniline was then added to the flask
via a transfer pipette. This was allowed to stir for

w@2entaas of one hour. While stirring, 2.18 g PCRUSHB3/030512
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dfnt@rd was addedsjewlyata gta@SffunnelsoT ha miters was @"@Mﬁqi to
ve aBRilss B 8h Bdiiichal AR lARes0d THlg ¢ Wrﬂ"‘t Fer (DY
1§fﬂ)m0WHfbe|eﬁS§ %ep@bjy%@ug{s&ﬁ?wgﬁ %ﬁé Hidvge ﬁwa&r?e%ded
geop eiseCortne myactaninké Bytmgeﬁ:ﬁmnybum‘&m&rmr@(m ight
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Tﬁmanganm Bluef beforertushingerery derk gieens Aftariba &P Badditign
8 M Ehe Mﬁ(ﬁ?re §tlrp&PR§r'9toeﬂerﬁe§ Qﬁ’d qfod Q%f ﬂm&éﬂ&%‘t—ﬁS

ra vacuun1o final SS
o {Rohw a2 Fia98 Condlniasipinbias 36) Aok RELEnge TBRE (ApSSd
| ay@ifipleaim&Oafh A 3DB\H-propebl (n IDinatenasixiure sineldiriesl under

| iS00 LG BN R BRSSO RN

s dinecreextwacroing, the mixtkes whs dijtered through steel mesh and stirred
with Amberjet 4400 (OH) (Rohm and Haas Co., Philadelphia, PA) anion
exchange resin (rinsed multiple times with-a 32% n-propanol (in DI water)
mixture and dried under nitrogen) until the pH had changed from 0.9 to
4.4. The resin was again filtered off. Before use, the dispersion was
filtered through a .45 um Millipore Millex-HV syringe filter with PVDF
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10 and a S370 Optoneter with a calibrated silicon
phot odi ode (UDT Sensor). One light-emtting device

W@ h@meep1ah operating voltage of 3.65 volt and PCT/gk1003/030512
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PAHda8 iswly QP@@QQQ&MF@I Frhérmm&ed wasl allopxieeﬂ tol mERoyenike
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3(99 9%%)rd$s_aoiva?@ﬁgguorﬁ B Hugat@rrias @ﬂgr%d s&\%wrﬁna@ethet he
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m?‘ﬁl?td‘?é aﬂﬁ%?fe'dh,‘ﬁ% rﬁ% éadJ&Paﬁ’&ﬂﬁé@tﬁnhQ%oﬂlﬁenced

ormance gi ve ere t IS

COETTigioL A 2CBRPNL | SRS SPKEMORNNG Hh?HB'XBFPdYﬂ%@g%s’eﬂ hrough
O%Qahésﬁ B&d Ehird alithbAindBHBES400 EDH) Ariontehangd uesin

| Qﬁhgeé multiple times with a 32% n-propanol (in DI water) mixture and
dried under nitrogen) until the pH had changed from 1.3 to 4.8. The resin
was again filtered off. Before use, the dispersion was filtered through a
45 um Millipore Millex-HV syringe filter with PVDF membrane. Yield:
approximately 270 g dispersion with 4% solids in 31% n-propanol/ 69% DI
water.
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vol tage and efficiency at 600 cd/n2: 3.45 V and 9.8
cd/A; 10 | eakage current at -7V: 2 A, rye at 80 C

W@ 2ovid2EB3 bri ght ness: 412 cd/ nR): 97 hrs. EXAMPL/ESH03/030512
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88.11 g of 99.7% n-propanol and '88.11 g of DI water
were mysg i@ggfsﬁ&’fé w&re é@ﬁr?oﬁto@gs%t foud Re aekalin n

(75 1Ny 2 st 458 Aow ooy s TR0 T

ag;cmne (d| stilled) were added to the reactor V|a

D) DarRavces Wers iads S, AebbTRRInESRRIEE S, e Udicss fiad

1ipe. folbowing Perfddmaemoe) of wat er-di spersed Nafion(r)

DE-1 02 {

passed 1 A7 4y LT, SRS 20 RORaLy

sl owl y viepkgogssinanhgér-/VrfeAii xture was al | oned to
homogenl 4f;atf89r°caﬁmﬁgpbﬁ jHaReds: 1@oradnﬂ?)es4821r§2 g (12.4

ni um persul fate 9. dIS v, n
70t o T ienie r@&mw& Red In pbeitite B ferich e
veértain prefeeredrdrusodimenisthereef; itsvik beandersiSed ¢hat

ThedER e he veRRuSR 4l AyhthE Shict pHD.scpE Bt thdtiuon s
tde$nﬂh§dW§Kydamm&dgreen After the APS addi ti on began,
the mxture was stirred for 360 m nutes and 7.50 g of
Anmber | yst-15 cation exchange resin (rinsed nultiple
times with a 32% n-propanol (in DI water) mxture and
dri ed under nitrogen) was added and the stirring
comenced overnight at 200 RPM The next norning, the
m xture was filtered through 30 steel nesh and stirred
with Anmberjet 4400 (OH) ani on exchange resin (rinsed
multiple tinmes wwth a 32% n-propanol (in D water)

m xture and dried under nitrogen) until the pH had
changed from1.3 to 4.8. The resin was again filtered
of f. Before use, the dispersion was filtered through a
.45 pm M I lipore MIIlex-HV syringe filter with PVDF
menbrane. Yield: 35 approximately 270 g di spersion
with 4% solids in 31 % n-propanol/ 69% D water. 31
WO 2004/ 029133 PCT/ US2003/ 030512 The di spersi ons were
spun onto glass at 1000 RPM resulting in filnms having
a thickness of 2559 A The conductivity was 1.67 X
10-6 S/cm Devices were made as described in Exanpl e
3. The devices had 5 the follow ng performance:

vol tage and efficiency at 600 cd/n2: 3.56 V and 10.3
cd/ A; | eakage current at -7V: 6 A, Ti, at 80 C
(initial brightness: 490 cd/nR): 148 hrs.
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Wil e the invention has been described in detail wth
reference to 10 certain preferred enbodi nents

WO beameef133it will be understood that nodifi capCDOS20a81030512
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variations are within the ggirit and scope of that
which is described and cka 32 WO 2004/ 029133

PRHAR2007h08R512 CLAIMS Wat is claimed is: 1. A
ol yant | neAZaesHEedng RN B le SRS s Bh Far

apolganibng and ectchemﬂsmel aoflomefoomitiggolymeticaicia. 1, wher ei n
said polyaniline has aniline nmononmer units having a
fornmula selected fromFormula Il bel ow and Fornul a

' L N (11N confifidBitfont8cddrding t6 R N\M'ner{alri $aid p(o@a'ﬁllﬂqe

Hm1l wherein: 15 n is an
SR Ahge MenIRe Upiks Bavipg @rfOfrmé'%p?%%?f@ﬂ" e Fomac
S5pelddandREofrsulanitiependent | y sel ected so as to be the
same or different at each occurrence and is sel ected
from al kyl, al kenyl, al koxy, cycl oal kyl,
cycl oal kenyl , al kanoyl, al kythi o, aryl oxy,
al kyl t hi oal kyl , aIkyIa@&h, aryl al kyl, 20 am no,
al kyl am no, dlalkylan nQ, aHyI al kyl sul finyl,
al koxyal kyl, al kyl s¢ yI arylth , arylsulfinyl,
alkoxycarbonyl, ary onyNA carb lic acid,
hal ogen, cyano, or alg# substituted with one or nore
of sulfonic acid, car@dyylic acid, halo, nitro, cyano
or epoxy noieties; or any two Rl groups together may
forman al kyl ene or al kenyl ene chain conpleting a 3,
4, 5, 6, 25 or 7-nenbered aromatic or alicyclic ring,
which ring may optionally include one or nore
di val ent nitrogen, sul fur or oxygen atonms. 33 WO
2004/ 029133 PCT/USZOOS(@SQSlZ 3. Gﬁ)ponp05|t|on of
claim1l or 2, wherein_t col | oi d¢form ng pol yneric

Ogﬁ"l_?c:oggs%hor,i c

wherein:

n is an integer from 0 to 4;

m is an integer from 1 to 5, with the proviso that n + m = 5; and
R1 is independently selected so as to be the same or different at each
occurrence and is selected from alkyl, alkenyl, alkoxy, cycloalkyl,
cycloalkenyl, alkanoyl, alkythio, aryloxy, alkylthioalkyl, alkylaryl, arylalkyl,
amino, alkylamino, dialkylamino, aryl, alkylsulfinyl, alkoxyalkyl,
alkylsulfonyl, arylthio, aryisulfinyl, alkoxycarbonyl, arylsulfonyl, carboxylic
acid, halogen, cyano, or alkyl substituted with one or more of sulfonic acid,
carboxylic acid, halo, nitro, cyano or epoxy moieties; or any two R groups
together may form an alkylene or alkenylene chain completing a 3, 4, 5, 6,
or 7-membered aromatic or alicyclic ring, which ring may optionally include
one or more divalent nitrogen, sulfur or oxygen atoms.
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wae oopnees perfl uoroet hyl enesul fonic acid .
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acids, or mxture thereof. 5 4. A conposition of claim
1 or 2, wherein the colloid-formng polynmeric acid

of IOV oduci ngcempagiienus criimpleos? onherfeiptieyeolidid-fremimmd
t
Bohsress aga e Epesies ROt RA STROAE RS, polymerc
rdexbaxytic @icidsated poiymeropaesphiatis; aoq%e) QB reoReIMMEEC ARrylic
#;gso‘é?rﬂ ﬁ,ﬁgﬁtﬁérgp fof the polymeric acid; (c)
co |

ni ng e aniline mxture t eous

di sper $i- on Atompessitionef ckaim her goWBﬁEer'n & e9llpid 59{8""('%)
f tBhé‘gcfélncd?ﬁbﬂéé@ﬁerﬁﬂ@ro@ttﬁﬁ%r@é&égﬁ){lt@dl@e di spersi on

of ste er of additi,on

et hod Bof o ratned ahBieslis i palifcls pBPerin SEfgvaulins

cAritt adeasiorsacdllidqoening pobynyeric damldecminppsngl on with at

| east one ion exchange resin that is a cation

exchdape pmsidingarhemogenesus:asiuaoys mixtira of yaten sadir es
t her eof . ﬁ K The met hod of claimb5, wherei n sal d
met hod f ur Ih nprises an oxi di t al

co- dl(bberﬁl’qvgdlﬁg&ﬁ‘taqtt?%@ dispegsiop %z;'i‘q’ PelyM§

addi t(anaboﬁibﬂﬁﬁ ﬁh@ﬁnﬂhé’ﬁnlx’t&re %mé@ﬁdémﬂmailspéralomcﬁ
wher ei h sai urt her gngrlses 25 an oxi di zer

sel ected FP BW'G%%’M%P? agid: Bt assi um
per sujd)at eomhmmg ianroxidizenAricaa eatalyst doithe dispersion of step

t her eof ; qﬁtaq‘!yy&aeﬁgﬂ%ﬁﬁ% ferric sulfate, ferric

chlorlde res

ereof: a co-di sper
sel ect éil f r bhe enetbed of glais Bovkerein thsnmethash U&h%é ptgmprlses
CY¥Sithétird E‘ﬁﬂsact eh@ %Wanﬂinbrdlé;%rmo‘ﬁuhfﬂ@ét Rest ond tbn

t
CoxhROGRESRANa! 5 S FEY| SIPNANDR 8 no AN ARG e anes rgsin
t Bamiitsresahersafd from sul f onat ed

styrenes;di v
Ul fonaf-ed SPSSANERSH oo HEER, sl Melfhs et
benmprises an wxidizery datadyst, faondispersing a@wtbama@d,a@r ajl of
afbb! S r&&%ﬁ@%% acid, tertiary ani ne,
quaternar mpne ani excha&%;e resi namég ?1@ ures
t her eof 8. 34“7@@@*@@%’@9?@39 P Q9 furgherp,
oggmplise! ectroni c device conprising at |east one
organi c | ayer. mad a_ compositi 0 | Sk an
or gani ¢ agqc{;g%lagr aeleelg 33} <801 pgfs%rllfa{;e,%'iés?‘sﬂ}ﬂ
persulfate, ammonium persulfate or combinations thereof;

a catalyst selected ferric sulfate, ferric chloride, or mixtures
thereof:

a co-dispersing agent selected from ethers, alcohols, alcohol
ethers, cyclic ethers, ketones, nitriles, sulfoxides, and combinations
thereof;

and further comprising contacting said dispersion with a ion
exchange resin that is selected from sulfonated styrene-divinylboenzene
copolymers, sulfonic acid, sulfonated crosslinked styrene polymers,
benzene-formaldehyde sulfonic acid, carboxylic acid, acrylic acid,
phosphoric acid, tertiary amine, quaternary amine anion exchange resins
and mixtures thereof.
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of polyaniline and at |east colloid-form ng polyneric
acid. 10. The device according claim9, wherein the
waelewioz918% a 5 phot osensor, photosw tch, phot oPEFUS1008/030512

Phot ovalt ai A Sigs REBIHHRE daiibq CERBRNAbR ast gne prganic
bayeemadestom|a epmpesiion CoyPasingeaIPEIRN/aqROUS dgfersion
| §55Slyarfiffnand at least colloid-forming polymeric acid.

10. The device according claim 9, wherein the device is a

5 photosensor, photoswitch, photoresistor, phototransistor, phototube, IR

detectors, photovoltaic cell, solar cell, light-emitting diode, biosensors,

light-emitting diode display, or diode laser.
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