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1. M2

IEARS] 42 A7) W BAE S S B AS] Bk, 7A1A A S TRt QlolA Fa3%t
W 228 Bt of gt 2 A A EAL AIFELS TR SRR YA -8 Aol BARE] o] Qe
Fefo] B2} Fre A (Latex) 2 RS0 o]EA] Aojzl 2heElA YAb= 2 100-500 nm Z=2] H] 24
22 IR} Afo|2E 7HA]7] wiiZol] UREARI Fetdn]|H R = S7o] 5T TIR-E YA |7F 5 FYUSHA]
AL Eqp2|stA gdRt 2719 JAE EAE o] Q17] wiiol YA FEf W =27], FA|, FAE 55 1S
UAF BAjo] Q) T3t ARbARl nEAe= g A& 1B AH conducting polymer) & ZL7]of] wHHA]
UAHE 7] 1 9] A7) 9] A wQl AEFH Y (zeta potential) S0] BEHA] 1, o2 IS Ax=r}t EeA|7]
wfFol] YAre] 2715 HEskA EAlsH= Al Y S oAE Rt A EAt 5 Z2jodt]2A] Bl
(poly(3,4-ethylenedioxythiophene) —poly (styrenesulfonate), PEDOT:PSS) & 8-7] 9 2l1a)] A=A} 710 71
2] AMEE Aw/d 8A 5 shutelot PEDOT: PSS RE-2 1 EARe] &, o] 4 XA} HE& g o|s)s}]
el FHLsHA ATElo] grout AEES 5] A Y 59 TS At AAY PR Q3 EHE
JLEARO] Bt tis A= o] 24]1 siAlo] thet A= A 2] M Fsit) B FAX = B4 AR (dynamic
light scattering, DLS) S ©]-83F PEDOT:PSS2] YA+ EAjo]l thaiA] A7)E starAt gt

2. ME

2.1DLSe| ¢l2| ¥ FThH

A (light scattering)S A2 0AF (static light scattering, SLS) @ 52334 (dynamic light
scattering, DLS) & Wz 4= Qlth SLSE &7 3|49 A|RE #Ho|A & o] &3lA YA L& ARMAIF|HA
Lo = ago] HstE B3l YAte] 7|8 BAska ARk o) Al7|E dAte] A7)9t 24 3 Po] glom,
DLS+= SLSAHE A0l #o|A & o] &3lA ZH5IAT Afo| 2= 1 AH SR 7S 7HAHA A At
Arete] = Hol ags S74gict
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Hl Axt @ 2 YR

a2l 1, 2212 25(Brown motion).

et LA (quasi-elastic light scattering, QELS)
olgtail® AFEE DLSY] Yl 7|84 02 JAe] A7)0
wet 9t =(3E 1) Bk 2% (Brownian motion) 2]
Z75t= Aol Bk 52 AAY 7|H &l A
JAFE0| E2leHA] 255l Sl ALeE 2ol fA9
T, 2%, JAR] A7) oj&Ao|t} o] uff {lof Q=
1Z}2] 2717} & 7ol Suieke] FH A o] A7) wiFof
H A BAeke] FE50] HlaA AojA YAke] FA1Qlo]
229 749 FH dA EArete] FE0] B
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=i
27t BAkEo] Q= Eo] oA &
2P o] #| Q] Wo] 255k= YAlol| 2JsiA] Algto] =]
o] wj Akt Ho| 71§ L7t AR Bl SAshH 1"
29F 22 T g PS4 Sk 1 2004 A" dA 2717}
& 7ol A=l 2o A7|7F eRbsiA] 854 a1, o]}
SR S 49 2o M7)7F wEA 253 & YA
A iAR7E 2L, YA Fow FhtA| L7 A
LA ZRE YA Abo|2E RIS HS 1Y
3ol Ukl e A4 &4 G(1) @ scattering vectorE
characteristic decay rateol] Ut EitAFE & 5
ATk A& 5ol & YA Zoll= YA 35| 22017
ol G(7)7F iAo = Qe YA g 7HA Tt
%= HH, 22 QJAte] Aol YA wE S8
F20]7] Wil G(n)7t dHidos WA ZFaF
YAl wEtA] Bk -5-9] &=7} th27] ujjifol] Jof

2 %t

0o% A Slower fluctuations A Slower diffusion

.. : .. /" \\ {T\‘ ‘J"\'N\\ f‘\“ ﬂ,“ ~ - Longer correlation
.. L ] VoV 'V R o} D coarse

\Pa rticle

\

Faster diffusion
-> Shorter correlation

small
I particle

Rapid snapshot
= Compared to original
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Slower diffusion

G(r)

~_ | 2 Longer correlation
N\
D \, coarse
\particle

Stokes-Einstein Equation

= 3mD,

small

particle ~ coarse

kpT

particle

small \ Faster diffusion |

;mrhc\e\L co'r‘e\atlan |
G(t) =A[1+ B exp(—2F1)] ‘

A = the baseline of the correlation function
B = intercept of the correlation function
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Characteristic decay rate F= Dtgz
v

Scattering vector qa=

dy, : Hydrodynamic diameter
kg : Boltzmann constant
,,,,,, T : temperature

n : bulk viscosity

D;: Diffusion coefficient

v
— intensity (%)

r/‘\

particle diameter

v

» derived from experimental data by a curve fit

A, : Wavelength of laser
8 : scattering angle
n : refractive index of dispersant
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% 3. PEDOT:PSS #&.'

A 4RI G(o)7F F8iE 4 Qe Aol nA|ete s
Stoke-FEinstein equation®ll E4IAGe A 2718 tidshA
DLSE o|-&alA] YA Ato|=of| Tiet HEE A5 .
T3 DLSEA O R PojA|= YAFS] Afo]2E fA|9EH4
W4 (hydrodynamic  diameter) .2, ZHol| AlH A4
(surfactant) @t -2 A (stabilizer)oll &Js] E4tw| o]
Ao Az} Zho] AAET & = Qlar §fjof] o] 20] Ho]
SARAL S FA|GEHA] Afo]zo]] Y F71= gk
oJ213t o|-f-& DLS= AI5k= WAt H(sphere) o] FElZtaL
7gstaL BA967] wiEel] 71 ohd thE Pefell= f2isHA|
At sHARE ZR2 SAAIE W2 &7 W 91(0.003~5 pm),
AFFo] MENE oz w FAMo] 7igsith= F4o] Qlo] aLEA
#9to] opd ThFRt A5 Ao o] &AL Utk

2.2 DLS 7|8t PEDOT:PSS Y%t &M

PEDOT: PSS Frgotar U2 4tslehe] Zelldat 24t
Bl =78 (band gap) S 7FX]%= PEDOTT} & Ca, Na, Ko+ 22
Ol2Eg A|ASH] 3t 0] 23R (fon exchange resin) &
AFEEE PSSE 0]&%t a1 A EE (polymer mixture)
ot} 0|3t PEDOT:PSSE Tt WHo = - & & ¢
QAo] vk Fdo]] oot 2 F Fah&S 7} BAlo
H|aA HEAo] & ofekd, 214 e 2 B4
7FA AL Qlo] ThetRt Fofoll AE%=| AL Ith(E 3). PEDOT:
PSSE FE JTFEHE FAYA Hele & gg et
ot} &4 FF=E Fof DLSE o]-&3sh YA EAHHo]
Ageirtal & 4= Qlth

PEDOT:PSSE AlR¥A] AlZ0 2 Clevios P, Clevios PHI000S
HEAoR 5 4 3ler, o] & A|E2 PEDOT:PSSY] =2t
PEDOT=} PSS9] HIE-2 1:25% FAIR A7 H=E B4
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3% 4, DLSE 0]&8t Clevios P 2 Clevios PH10002| At &I
F=ini3

o ThEr} AJ7H2E e} Jianyong Ouyang LEOlA]
st drdaaitol whaw gl 4o UERd vRel 7ol
Clevios PE= 255 nmellA] 90-712 nme] 7] £2E Uehyi=
", Clevios PH10002] 74 255-712 nm®] thek=(>90%) 2F
32-79 nme] £4:(K10%) & Z+ F 79 =27] £Z2 93 &
1 4> Utk = Clevios PH10007F Clevios PETH B &&
PEDOT #Arga Z+=thal & 4= it

Clevios PH10002 ThFet PEDOT:PSS A&7 £ oF
1,000 S/cm ©1/39] 1HEAGE 7B R 7S de] Eezl
AZoz Agel BAFTsoll A BET =RojME ol2fet
Clevios PH1000& ©]-&dll T3t pH 53} o] 7ol
sl BA15-sHmolecular dynamics, MD) Al &0z}
DLS S74& B8 UA+ e, =27], Aot e Y A flo]l
el ®a3ich PEDOT:PSS2] 9Ake] DLS £4] Axts S5
BZZ | (morphology) 2} AEFILIS] 74t MD AlEe}AA]
7o) YAFHE Bl AlEElold Axke] Ael=E STk
DLSHI| BZ (19 5 /4t a)E ¥ thEE0] 16 nm ol
3L 30 nm °R1 PAR= T3] ARoll Bfsirh= Ae &

= Q= W, o] 7%= (pH 3.5) A& titks A730] 100

»
]

S T T T
— Volume PEDOTPSS @pH35 — Intensiy

(a)

P
o o~
Intensity
8
T

Volume [percent]
&

L
N W
=3
T

L 112 T =
2 4 6 8 1012 14 16 18 20 22 24 26 28 30
Particie size [nm)]

g P
o =
)

s (b)

Zota Potential [mV]
8 8 &8 8
7

—
[Y)
. -
-
-
-
-
Zeta Potential [mV]
8 8 &8 8
—r—Y
-
o
.t

S
-3
T

P S S S S S n
1 2 3 4 5 6 7 8 9 10 10 20 30 40
oH lonic Strength (mM)

1% 5, DLSE O[&3%t PEDOT:PSS 2AHA) L AHEFAS

0
N
=]
5



nmE 235 ¢ G2 B0 30 nm TS & =
YA} =2719] of2gt Aol A7)k kol 7] %‘%
F7lok= el iAi=]o] itk 2= £329] 7%, Stokes-
Einstein Y7415 AR&-sto] Aol ofsh Abgtsl= 1o &=
YA 7|2 Hgehd gl Al mEd A S5 o
W2 o] AT, of= EAllo]] & YAfe] 22 FRolgk=
ZA)5HH A= Bxol] 2 7]0E JithE AL 9ulsitt
7129] =3 H%9] PEDOT:PSS9] YAt=7]E= Ldubao=z
30 nmollA 1 um Afo]2 Ba*" giglony, s =5o] 4¢
PEDOT:PSS 9AFe] 21740] 16 nm ©JUi]] Z o2 =]t
o]= WAXS, SAXS, AFM ¥ STMS A}-&-3to] ZARGH Bt
Z+o] PEDOT:PSS #20] 15~20 nm Ate] S Uehl= Ui
THE A M = fARE =x]o|th T3¢t DLSE Z74%F pH
9 o]& 7z Hslo]| = AebA ] AL 717 a8 5 sk
(a, b)oll JEFURIT S782k2 pH7T 3 5004 9= F7TshHA
-50 mVollAl -30 mV Atejo]at, pH7}F 1.72 FobAIH -30
mVE Zask= AZ £ 4 ok =3 o] =7} 1 mMellA
10 mME S7Feloll w2k AR 17 -50 mVellA -30 mVE
ZA8}ar 50 mM NaCloflA THA] -39 mVE 713k Hojsct

_r;

3.28

B BAZMoAE DLSe] Yeloh EAof tsjA Amsta
23} PEDOT:PSS9] A} BAlo] thsiA] A715teict
AApe) F7) W BAkEL 2% 20| 2ol stet 1A 4A

o|g olg

A7goll 3ol F83 W42 AEY ERF ohyt FA
3730l QlotME Hmol] W IS mIAA 349 e
2195171 = ek 53] DLSE °]&3F L2 Ae] YAHEA 2
71 EAHel wish Algstal AstA] = #40] 7hsstaL
=A% 741 o] ZHAsHA YAY =S FH7hs st
HA|o| M= I Pt A7) E]F AE0] Ths stk 59
okt %Zdol Aol 7|2ATolA AABR7HA ZGA
AREEAL glom, gho 2 ' ThefRt Axfo) AEdE BAIska

M2 274 ATl B8 4
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