©
2016 2018

Development of flexible transparent conductive materials from the composites of
PEDOT:PSS conductive polymer and phenol derivatives as a second dopant

Konagaya, Shigeji
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Transparent conductive films have been used for the touch panels, of which
main material is a semi-conductive inorganic oxide, but it has been required to be replaced by new
materials because of the shortage of its flexibility. Since conductive polymer PEDOT:PSS has a
shortage of its conductivity, several kinds of additives for itd conductive enhancement have been
studied. Phenol derivatives are effective for the conductive enhancement. However it has not been
made clear what phenol derivative shows the highest conductive enhancement ability and how it works
on the conductive enhancement of PEDOT:PSS. This study disclosed that phenol derivatives with the
solubility parameter (SP) values ranging from 14 to 16 have a higher conductive enhancement ability,

and that electronic interaction between PEDOT:PSS and a phenol derivative followed by the change of
physical properties such as the size and surface charge of PEDOT:PSS nano particles result in the
conductive enhancement.
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1. DMP
DMPCs X group Name of DMPC compound Abbreviation
CH3 4-Methyl-2,6—dihydroxymethylphenol 26DMPC
dihydr;:yﬁft’ﬁ;,phem, CeHs 4-Ethyl-2,6-dihydroxymethylphenol | 26DMPEP
CH(CHa), | 4-Isopropyl-2,6—dihydroxymethylphenol | 26DMPIPP
C(CH3)s |4-tert-Butyl-2,6—dihydroxymethylphenol | 26DMPTBP
OCHs 4-Methoxy-2,6—dihydroxymethylphenol |26DMPMeHQ
SCH3 4-Methylthio—2,6—dihydroxymethylphenol| 26DMPSMe
F 4~Fluoro—2,6—dihydroxymethylphenol 26DMPFP
2-X-4,6- CH3 2-Methyl-4,6—dihydroxymethylphenol 46DMOC
dihydroxymethylphenol
C2Hs 2-Ethyl-4,6—dihydroxymethylphenol 46DMOEP
(2)PEDOT:PSS DMP  IPA/ (1.0wt%) DMP/PEDOT:PSS=0.10, 0.25,
0.50, 1.0, 2.0, 4.0) 70 0.5 120 0.5
PEDOT :PSS/DMP (Rs, Q/0) Loresta-GP (MCP-T610, DIA
INSTUMENTs co. Itd.) () (v, Q cm
(3)PEDOT: PSS/DMP W-Vis W-Vis (JASCO UV-650)
PEDOT:PSS @) ELS-Z (
)
(4)Digimat-FE (MSC software) PEDQT : PSS PSS 2
(RVE)
(L)DMP PEDOT:PSS 2 DMP pV
46DMOC pVv 1 DMP SP DMP/PEDOT:PSS p Vv
pvVv DMP  SP 14 16 PEDOT:PSS
SP PEDOT PSS SP
10.4 8.4 PEDOT:PSS  SP
DMP  SP 14 16 DMP  PEDOT:PSS
2 DMP
Solubility in sp 10 .
DMPCs ov(Q/0) IPA/H;0
mixturre calculated _
26DMPMeHQ 7.82E-02 11.1 15.56 E ! U
26DMPSMe |  7.82E-02 11.1 15.17 g .
26DMPFP 7.86E-02 11.1 16.04 < 01 et
26DMPEP 1.25E-01 11.1 14.38 o
26DMPC 2.35E-01 53 14.99
26DMPTBP | 5.99E-01 1.2 13.27 0.01
26DMPIPP 5.65E+00 0 13.76 10 11 12 13 14 15 16 17 18 19 20
46DMOC 4.49E-02 11.1 14.99 SP ((cal/cm?)1/2)
46DMOEP 8.30E-02 8.7 14.38
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