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ABSTRACT: The paper aims to improve the conductivity of the organic material on the paper substrate. With organic
semiconductor material Poly (3,4-ethylenedioxythiophene) polystyrene sulfonate (PEDOT/PSS) as conductive materials,
different papers (glassine paper, offset paper, copy paper, and inkjet paper) were used as the substrate, PEDOT/PSS solu-
tion was doped with dimethyl sulfoxide (DMSO) and isopropanol (IPA) binary solvent. The conductivity of PEDOT/PSS
coating on paper was compared and analyzed. At the same time, the effects of single concentration coating, falling con-
centration coating and rising concentration coating on the conductivity of the coating were discussed. When doping a sin-
gle solvent DMSO in PEDOT/PSS solution, the best conductivity can be achieved by adding 5% DMSO. The PEDOT/PSS
solution was optimized on the paper by doping binary solvent. The optimal volume fraction was 23%. At the same time,

the coating of inkjet paper had the best conductivity under different concentration formulas. Multi-layer coating of falling
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concentrations could reduce the coating resistance from 13 kQ/[J to 0.255 kQ/[]. Doping with binary solvent can greatly

improve the electrical conductivity of PEDOT/PSS conductive coating. Paper of dense surface, good smoothness and low

permeability is the best choice of substrate. The best way is a multilayer falling concentration coating.
KEY WORDS: paper; PEDOT/PSS; conductivity; binary mixed solvents

F SRR R AE 20 48 70 4EAR K B R 1k
KUK, ZF SR G WM R G BB . Rk
Wy S AT A, RO el T AR e ML R
TEHL T |« BRI R R AR e TP A5 2 T )12 IR
KU, B A WELY (PEDOT ) & — g AU S H
AT, R (WRLIEER ) B+ (PSS) 1B
A=, AT LA A BTE KR WOR T R — R R E 1)
PEDOT/PSS ¥ . PEDOT/PSS K H: B 1y K s
BUEYE . e R IIREYE (W LUER S SUEAR L &
TAERRZ S AL ) FEA HLE S (OLED ), fEKBHAE
b S 40U 23z N A

5 PEDOT JEEAH ., PEDOT/PSS Jist (i) H, S % A AIG
T 4 ANFE g, N A28 T RORBR S, B,
#2155 PEDOT/PSS i JIE Y B 5 R A A HLH 7905 |
Tz R, S RN, APLERIRB 420 LI
7+ PEDOT/PSS 1 3 HL #£ g ) . Chung % OV FE
PEDOT/PSS ¥k H454¢ 2 — % (EG ), fli PEDOT £
A3 T4 G M AR 4 A R RS 42 55 4F . PEDOT 43
FHENM FHEFET R, MMi$Em T PEDOT/PSS B
B 5K, 7E PEDOT/PSS & TFINA N = 8% (GL ) [,
Af Lk /> PEDOT Al PSS 22 [8] () & B AH EAE A,
PEDOT HI PSS 4%, #&/ PEDOT/PSS ¥k 1T
FLPE . Lim S5 IFE B il i 5 0 00 o AR A i Al B, 7
PEDOT/PSS & i A —H £ ( DMSO ), f#i
FL#R43) PEDOT #5428 T 452 1) PSS &%, A T &
HLEE ), HORFEEE#E S T PEDOT/PSS %M S HL
PR, BAGE TS A R R AR RE o 7RI LA ML T
1, JT DMSO #:4% PEDOT/PSS & iAW 1) S
SR Tz, W, EE2HsHE H DMSO #
%% PEDOT/PSS &AM ME H. & 5= i TCAHLEH ) ALy

(ITO) WY&k £z —10-1, 4 PEDOT/PSS ¥k
HB 2% B — A IR 2 PR — 2 A A M 4 ),
T{#i PEDOT/PSS A 38R, Kopola %F2I7E 1TO
P53 | ENR OLED f PEDOT/PSS 25 7 E A2, %
FEARHE s (TPA ) i %57 (NMP) 9 —JC
BRI L PEDOT/PSS %W I B AAR, #5381 TR
I B BUBEER A

Hl, PEDOT/PSS AV R PR =53 Uk A 1 7

R, ERME_HERZ ZBERE (PET). BBz
(PEN). BEEHAURIIE (PES ) 2500 U, 1E 0o
B B DI REZ o X e RL R R DL BB, A F)
THHEBAEYRE SO, SR, XA A RHE
AR EIEASERANY, IR AEAEXE R A . R IR 55 [
PEAAE , H AR AL E R X S KT 450 4R (R

V) o R XS T X e i %) SRR b, LA KSR A v i
AE I AT 4k, HoA PO = A A IR R AR, 24
2 JEIAT LASE AR W A, TR R A 24 2 9 I
Bk 120, R SCHRIIALEK 3 bt , BFFETHE R
4% PEDOT/PSS R A& M8 4% )5 fE4RTH 1Y S i
P, AR R B R FE - AR B A A AR R A R B T R )2
R R Y E Y

1 PEDOT/PSS

1.1

SHEAEYM RN E 3.4-24 AR EL
1 T W 5 ( PEDOT/PSS, 483095-250G, SIGMA-
ALDRICH, ZE[H, Fii/%h 1.3% ). #iAH
FLFA ( DMSO, #0189 °C ). RNEE (1PA, ik
R:82.45 °C ), T R R KT KR AR,
B bral . SREAE EEARRLS (&K RAT,
120 g/m? ), BEHRAR (& BAAAF, 50 g/m?), HEP4R
(A48, 80 g/m?), WESRFTENAR (AR +EFTEN
N, 230 g/m? ),

A F BB NG AR (JP-020S ), I
RIE R A R AR WAL (EC-200), i
EFANES AL DOEREFI L (RTS-9), M PUHET
BHEARAR; FHE{ (DCP-PHY10K ), PUJI[K
TIEAAEIR A R TR AR EREAN (SP.S), M
BRITELAALER); HflfAI &L (DAT110, Union
Park Capital ), Fiifit,

1.2

TE4E 354 PEDOT/PSS iAW, Had WK 1,
1.2.1 DMSO PEDOT/PSS

Wt AR e (ERFECH 0, 3%, 5%, 7%,
9% ) ¥y DMSO %I PEDOT/PSS AW ii17#57y, Hik
fe 7 W& 1,
1.2.2

VEF 4 PR O ACEK (miFRAC ., IAR4C . EEN4L
K AT ENAR OME N 3 L SR A% PEDOT/PSS (341,
FHAF- 3 B2 AN 325 508 ASCRI S22 fie 73 300 2 30 473 3 0 i 44
FEIEE . SR BmeEE e, Wk 2.
1.2.3 PEDOT/PSS

B R4k K 50 mmx100 mm 4RSS, T2
W 5 S4B AR ) PEDOT/PSS 5 HL A KL



F40E FH1 M

XEMRS . I F#B4=09 PEDOT/PSS R4 I 1S H MERF ST - 107 -

[ ] - - -
+
= u¥s
PEDOT/PSS R
Hk VR
\ v J
|
lm%*@

o

31 W1 O S R R AU S R

Fig.1 Preparation of conductive film on paper

1 DMSO PEDOT/PSS
Tab.1 Formulation of DMSO to PEDOT/PSS solution doping
s WAL L (RB%0)
Ao PEDOT/PSS+DMSO (0)
Al PEDOT/PSS+DMSO (3% )
Az PEDOT/PSS+DMSO (5% )
As PEDOT/PSS+DMSO (7% )
As PEDOT/PSS+DMSO (9% )
2
Tab.2 Property of paper
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3 PEDOT/PSS

Tab.3 Formulation of binary solvent to PEDOT/PSS
solution doping
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Co PEDOT/PSS+DMSO(5%)+IPA(0)
Ci PEDOT/PSS+DMSO(5%)+IPA(15%)
C> PEDOT/PSS+DMSO(5%)+IPA(23%)
Cs PEDOT/PSS+DMSO(5%)+IPA(33%)
Cs PEDOT/PSS+DMSO(5%)+IPA(44%)
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Fig.2 Conductive properties of PEDOT/PSS solution
doped with DMSO on different papers
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Fig.3 Relationship between surface smoothness of different
papers and sheet resistance of PEDOT/PSS coating
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Fig.4 Relationship between surface energy of different papers
and sheet resistance of PEDOT/PSS coating

BT A
CPAG R4 i R 4G HEEK
280 1 e DMSO(0) : :
434 | | _e DMSO(3%)
sol | —+-DMSOG%)
D i1 —v—DMBO(7%)
[ 396f i | —< DMSO(9%)
€ 3s2f
% 308}
26.4)
20}

17.6 #

OI.:O ‘2I‘7 5‘I4 8[1 1.(I).8 13I,5 lGIZ
BT/ (um-Pa's)
B 5 ANRE4KkAESE S PEDOT/PSS &= 7 THAY X &

Fig.5 Relationship between different paper permeability and
sheet resistance of PEDOT/PSS coating
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Fig.6 Film formation of DMSO-doped PEDOT/PSS solution on inkjet printing paper
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Fig.7 Conductivity of binary solvent doped PEDOT/PSS
solution on different papers
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Fig.8 Film formation of binary doped PEDOT/PSS solution on inkjet paper
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Fig.9 Thin film sheet resistance of different layers on
inkjet printing paper
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Fig.10 Number of coating layers and sheet resistance
corresponding to the conductive coating
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