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Table 3. Shedding angles of polypyrrole and FAS treated polyester
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Young’s state (a), Wenzel state (b) and Cassie—Baxter state (c).
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Figure 2. Illustration of conjugated polymer.
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Figure 3. Molecular structure of the conductive PPy in a doping state with acceptor dopant (FeCls)

and its polymerization mechanism [22].
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FAS treatment

——

Figure 7. Schematic illustrations of the fabrication of electrically conductive and superhydrophobic textiles.
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Table 1. Specimen code and description of the experimental process

Code
Treatment code Description
composition
UT Untreated
1 Alkaline treatments
A8, A10, A12, A16, A20
with 8,10,12,16,20 % alkaline solution
Polymerizing pyrrole
2 P7, P8, P9, P10, P11, P12, P13, P14
with 7,8,9,10,11,12,13,14 wt.% oxidizing agent
3 F 1 wt.% FAS treated

[Example] A8/P7+F: Polyester knitted fabric treated with an aqueous 8% alkaline solution was used.
7% oxidizing agent and FAS was added simultaneously.
AR/P7/F: Polyester knitted fabric treated with an aqueous 8% alkaline solution was used.

7% oxidizing agent was added to polymerize polypyrrole followed by FAS treatment.
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Figure 8. Illustration of copper parallel electrode.
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Table 2. Shedding angles of hydrophobized polyester knitted fabrics

Specimen Shedding angle (°)
UT/F >10
A8/F 10
A10/F 10
Al12/F 8.5
A16/F 8
A20/F 6
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Figure 22. Images of water droplets on polypyrrole and FAS treated polyester knitted fabrics.
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Table 3. Shedding angles of polypyrrole and FAS treated

polyester knitted fabrics

Specimen Shedding angle ° )
UT/P12+F >10
A8/P12+F >10
Al10/P12+F >10
Al12/P12+F >10
Al16/P12+F >10
A20/P12+F >10

Specimen Shedding angle * )
UT/P12/F >10

A8/P12/F 5.0
A10/P12/F 4.8
A12/P12/F 4.5
A16/P12/F 4.5
A20/P12/F 4.8

52 xﬂ *’1]



Figure 23. Application to electronic circuits by using A12/P12/F

specimen.

53 2 M E g

1



o
e

e

A

Z719A
o]

=3k

=
=

Fol7}

S

1

°
gl

2 AlgH¥o SEM

0|

sl

=

71 A= Figure 24,

| AF8-¥ FAS

o

2]

=
=

Ao

oA

v
ar

Al o}

s

Figure 259} 7t}
A

25!

roll—

5] o]

| —

R

o] uf,
hE R ok AlE fiH]
Hell A veR

¢r31 FAS7}

hya
-

4=

T4
A zA FASEAY fluorinated alkyl”]2]

54

3lo] FAS7}

A 13
Gl

&

=

=

[P+F] z27A
o 1
ols

Aol | A
Q ol

hya
ar

Hel A =

=1

=4
Ky A
ar

S

A
AoR ArRE

A& FeCls3—FAS

F
Lo



ol
~

solguA e

ool

2ol

ol
oH

AE Ao Helt) T3k FeCly&

A &

7]

Fol - g Aol A

S

Az

UEhA k& Ao g AlgdT

5
Rl

R CELE

Fall ol

%] o]

<l

=}
oy
i

el o = R S P

[P+F] ol

v A

55



A8/P12+F Al0/P12+F Al12/P12+F Al6/P12+F A20/P12+F

Figure 24. FE—SEM images of FAS and polypyrrole treated polyester knitted fabrics [P+F].
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Figure 25. FE—SEM images of FAS and polypyrrole treated polyester knitted fabrics [P—F].
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Abstract

Development of self—cleaning and electrically

conductive clothing material using pyrrole

polymerization / surface hydrophobization after
alkali reduction

Lee, Su Jin

Department of Textiles, Merchandising

And Fashion Design

The Graduate School

Seoul National University

Recently, interest in electromagnetic shielding materials and IT

technology convergence materials has increased and researches on

the development of conductive fabrics have been actively carried out.

Conductive fabric is produced by applying to the electronic
conduction material such as metal, which is continuously raised as a
problem of management and persistent, such as easy falling off the
conductive material by an external force during use.

Therefore, in this study it is aimed to give conductivity through the
synthesis of conductive polymer based on polyester fabric. In order
to increase the possibility of practical use as a clothing textiles, an
attempt is made to develop a fabric having electrical conductivity and
superhydrophobicity.

Polyester fabric with nanoscale roughness formed by immersion in

alkaline aqueous solution of various concentration was used. The

73 .__:Ix_s _'q.;:-' T



electro conductive process was vapor phase polymerized using
oxidizing agent (FeCls) and pyrrole, and the superhydrophobic
process was performed using perfluorodecyltriethoxysilane (FAS).

After setting the oxidizer concentration and alkali reduction
conditions, the effect of the treatment process on the performance
was examined by varying the process order of pyrrole polymerizing
and surface hydrophobization.

The samples which were subjected to the pyrrole polymerization
after the hydrophobic material and the oxidizer were simultaneously
applied to the polyester fabric treated with the alkali reduction
exhibited excellent electrical conductivity (0.42 kQ/[]). However, in
this case, the static contact angle of the water droplet was 148.1 °,
and the shedding angle was above 10 °, thus confirming that the
superhydrophobic property was not exhibited.

On the other hands, it was confirmed that the samples subjected to
the hydrophobic processing after the pyrrole polymerization were
simultaneously realized the electrical conductivity and the
superhydrophobicity. The polyester sample had a surface resistance
of 0.59 kf/[J and the static contact angle 157.6 ° , shedding angle
4.5 for water droplets. Thus it was confirmed that conductivity and
excellent self—cleaning effect was exhibited.

Keywords: superhydrophobicity, electrically conductivity, polypyrrole,

vapour phase polymerization
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