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Development of transparent conductive materials from composites of conductive
polymers and graphene

Konagaya, Shigeji
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The effect of graphene oxide (GO) content and heat treatment temperature on the
conductivity of the composites from conductive polymers such as poly(aniline)(PANI) doped with
dodecylbenzene sulfonic acid (DBSA%, poly(aniline sulfonic acid) and poly(3,4-ethylenedioxythiophene)
(PEDOT) doped with poly(stylene sulfonic acid) (PSS) and GO was studied. It was found that the moderate
ratio of above conductive polymer to GO and higher heat treatment temperature than 150 enhanced the
conductivity of the composites such as PANI:DBSA/GO, PAS/GO and PEDOT:PSS/GO. It was made clear that such
conductivity enhancement resulted from the increase of C(sp2) bonds due to O-removal reaction of GO,
which was promoted by sulfonic acid group (SO3H) as a dopant.

PEDOT



ITO

ITO
CNT
ITO
2010
Gr
2010
CVvD Gr
(Nature
Nanotech. 5, 574-578(2010))
Gr
Gr
Gr
Gr
GO

(W. S. Hummers, Jr. and R.E.
Offeman: J. Am. Chem. Soc. 80(1958) 1339
Fig.1 ) GO

graphene oxide (GO)

method

1
graphite :

low conductivity

removal of O atoms by reducing agent
or heat treatment

| reduced GO (rGO)(analog of Gr) |

graphene (Gr)

high conductivity R
Enhanced conductivity

Fig.1 Synthetic diagram of GO, rGO and Gr

(PEDOT)

PANI GO Gr

( 2011-174205)

GO
GO
rGO
(1)
GO
PANI
()
DBSA
() Fig.2

Doped polyaniline (PANI)
7oA R I N e N
OO OO
Dopant: dodecylbenzene sulfonic acid (DBSA)

P NV N e
|
Oy, . /kj
s

-
o \I H

Fig.2 Chemical structures of PANI and DBSA
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Fig.3 Zeta potential of GO titrated with aqueous
PANI solution
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Fig4 UV-Vis spectra of GO/PANI/water
dispersion (PANI conc.: 0.06 %)
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Fig.5 Effects of GO addition and heat treatment
on p values of PANI/GO thin film composites
(heat-treatment conditions: 100, 150, 170 °C x 1
hour)
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Fig.6  Raman spectra of PANI/GO thin film
composites heat-treated at 150 °C for 1 hour
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Fig.7 XPS spectra and bond species of
PANI/GO thin film composites heat-treated at
100,150 and170 °C for 1 hour
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Fig.8 Effect of DBSA content and heat-treatment
temperature on the volume resistivity p of
PANI/GO and DBSA/GO thin film composites

®)] /GO
PANI:DBSA
PAS
PSS 3,4-
PEDOT PEDOT:PSS
GO
MeASA
PSS GO
/GO
/GO /GO PAS/GO
MeASA/GO PEDOT:PSS/GO  PSS/GO
PAS/GO PEDOT:PSS/GO
PAS
PSS
GO
(6)
PANI:DBSA PAS,
PEDOT:PSS GO
GO
PANI:DBSA/GO GO

150



GO
GO

GO

vol.61 p45-50
(2015)

vol.28  75-81(2015)

S. Konagaya, M. Terada, Effect of heat
treatment on conductivity of doped
poly(aniline)/graphene oxide (GO)

composites, Proceedings of 20th
International Conference on Composite
Materials(ICCMZ20), Copenhagen,

(Denmark), 2015/7/19-24, Flush Memory

9
S.Konagaya, Conductivity Enhancement
of Conductive Polymer Composites by
Addition of Cellulose Nano-Fiber (CeNF),
World Congress and Expo on
Nanotechnology and Materials Science,
2015/4/13-15, Dubai (UAE)

S. Konagaya, M. Terada, M. Sunahara,
T. Yamada, Conductivity Enhancement of
Doped Polyaniline by Graphene Oxide
(GO), ACS 2014 Fall, 2014/8/10-14,
San Francisco (USA)

() -

2015 p3-9

2015-197224
2015 10 2

PCT/JP2015/075968
2015 9 14

2015-139920
2015 7 13

@
(KONAGAYA,  Shigeji
30418785
@
(©))

(YAMADA, Toshiro)
60272952
(SANADA, Kazuaki)

20363872



