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Influence of synthesis conditions on the electrical conductivity

and relative molecular mass of PEDT

XIONG Ping* XU Jian-hua®
(1.Chengdu Electronicmechanic College, Chengdu 610031, China; 2.University of Electronic Science and Technology,
Chengdu 610054, China)

Abstract: Conducting poly(3, 4-ethylene dioxythiophene) film was prepared by in situ chemical oxidation method. The
influences of different process factors on the film electric conductivity were investigated. The results show that the higher
conductivity film ( 20 S/cm) can be obtained through following polymerization conditions: an 1 4 volume ratio of
monomer to oxidizer, 90% volume fraction of solvent, 0.5% volume fraction of accelerant, and -5°C of polymerization
temperature. Furthermore, with the assistance of element analysis method, the influence of process condition on mean relative
molecular mass of synthesized PEDT was studied firstly and the result show that maximum mean relative molecular
mass(1 068) and polymerizing degree (7.6) could be obtained with an volume ratio of monomer to oxidizer and to accelerant
about 1 4 2, and 25°C of polymerization temperature. The corresponding mechanisms about PEDT characteristics were
also discussed.
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Tab.1 The influence of polymerizing temperature on film conductivity
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Tab.2  The influence of solvent content on film conductivity
¥(M : C) ol% o/ (S-cm™)
1 2 70 7.81
1 2 90 18.04
1 4 70 10.04
1 4 90 21.08
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1 6 90 23.65
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Tab.3 The influence of accelerant on film conductivity
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v(M:c)=1:4; o(#7)=80% 0.5 20.62
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Tab.4 The ratio of monomer to oxidizer and accelerant of PEDT
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Tab.5 The mole fractionof C O SinPEDT
gﬁ% #1 #2 #3 #4 #5 #6
X(C)/% 66.76 67.06 66.64 66.83 66.68 66.64
x(O)/% 22.18 21.92 22.26 22.11 22.18 22.24
X(S)/% 11.06 11.02 11.10 11.06 11.14 11.12
6 PEDT H C O S
Tab.6 The mass fractionof C O SinPEDT
2);;_5' 13 #1 #2 #3 #4 #5 #6
w(H)/% 3.22 3.28 3.36 3.26 3.30 3.38
w(C)/% 51.35 51.60 51.14 51.39 51.19 51.12
w(0)/% 22.75 22.50 22.78 22.67 22.70 22.75
w(S)/% 22.69 22.62 22.72 22.68 22.81 22.75
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Tab.7 The mass ratio of Zsyy  <cv <on in PEDT

% E; #l #2 #3 #4 #5 #6
[ 15.95 15.74 15.22 15.76 15.51 15.12
<cH 7.07 6.86 6.78 6.95 6.88 6.73
oM 7.05 6.90 6.76 6.96 6.91 6.73
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Tab.8 The polymerizing degree and relatiue molecular mass of PEDT
2);;_3' ?’ #1 #2 #3 #4 #5 #6
AR 7.60 6.41 5.50 6.79 6.24 5.29
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Tab.9 The conductivity and relative molecular mass of PEDT
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