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Abstract To chemically prepare polypyrrole(pPy) coated fabrics(silk, cotton and nylon
fabrics), the fabrics were first soaked in 0.4M oxidant FeCls/0.06M dopant anthraquinone-
2-sulfonic acid solution for 5min at room temperature, and subsequently soaked in a 0.4M

monomer pyrrole aqueous solution for 5min at room temperature. The content(wt%) of
coated pPy in the coated fabrics was controlled by the number of treatments(these two
steps). This study examined the effect of the number of treatments/pPy content on the
sheet resistance, mechanical/bending properties and color behaviors of pPy coated fabrics.
The coated pPy content, sheet resistance(Q/square) and color strength(K/S) of pPy coated
fabrics increased sharply with increasing number of treatments up to 20 times, while the
increase slowed down afterward. The tensile strength, elongation at break and lightness(L*)
decreased with increasing number of treatments. The tensile modulus and bending rigidity
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of coated fabrics increased significantly with increasing number of treatments/coated pPy
content. This indicated that the flexibility of coated fabrics decreased considerably.

Keywords conducting polymer, polypyrrole, coating, textile substrate, sheet resistance
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Weight of coated polypyrrole

pPy content(wt%) = = (1)

Weight of polypyrrole coated fabric

ool

2.2.2 ANEXE
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method(Electric conductivity, CMT-100 MP,
Advanced Instrument Technology, Korea)& A}
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where
R=V/I

R: Resistance
V: Voltage

I: Current

CF: Correlation factor
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where

K: Absorption coefficient
S: Scattering coefficient
R: Reflectance

‘%‘:Xﬂ, *u‘%kxﬂ, aﬂﬂﬂi 2 egE ezt YA HH
(Scheme 1).
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Scheme 1. Schematic representation of dopped polypyrrole formation with FeCls and anthraquinone—2-sulfonic

acid on fabric surface.
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Table 1. The effect of the number of treatments on the pPy content(wt%), sheet resistance, bending rigidity and col—

orimetric data

Sheet Modulus at2%  Bendin Colorimetric Data
Fabric !\I!:]en;lt);reg: pPy(v(v);Z\)tent Resistance Strain Rigidit? .
(Q/square) (MPa) (mN - cm?/cm) L K/S
0 - 10'>-10 134.75 0.0035 82.51 0.15
4 3.42 727.50 208.25 0.0041 23.18 25.28
Sik 6 7.30 183.60 257.25 0.0082 17.56 34.26
10 17.55 56.27 318.50 0.0252 14.12 42.74
20 52.71 15.09 367.50 0.0904 8.75 65.69
40 63.57 9.22 522.75 0.1091 6.85 75.63
0 - 10'-10" 47.04 0.0079 85.56 0.11
4 20.22 28.44 58.80 0.1200 11.85 39.54
Cotion 6 25.59 20.51 78.40 0.1460 11.30 44.26
10 34.40 15.60 90.16 0.2060 9.95 53.05
20 58.70 7.33 490.00 0.3985 5.50 69.35
40 69.64 9.65 501.76 0.4342 5.23 82.34
0 - 10'-10" 117.60 0.0065 85.95 0.10
4 10.75 93.36 126.65 0.0505 10.69 45.45
Nylon 6 17.25 69.93 128.63 0.0610 8.68 50.54
10 23.77 50.20 166.60 0.0849 7.94 59.92
20 57.39 10.33 178.50 0.1860 5.27 73.70
40 67.72 6.18 229.60 0.1955 4.85 85.97
3.3 XM2| 7t 7 (A1 FEo| 0|xl= B F42 Figure 30 LI, A 2] 3147} F7F5ke]
Zollz 39 A2 2] A feol 2 g e wet Agmel sl eE F28) gashs w2
JE2 Table 1o HetSl e S-HFE HA 7] €& el SV A e ST, dut

80

pPy content (wt%)

Silk
i Cotton
- Nylon

T T T
0 10 20 30 40 50

Number of treatments

Figure 1. The relationship between pPy content [(weight
of polypyrrole/weight of fabrics) x 100)] and number of
treatments(soaking in 0.4M FeCls+0.04M AQSA(dopant)
ag. solution/soaking in 0.4M pyrrole ag. solution) of fab—
rics.

S0 A1 712 513] 3] A 987 A 25
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1et+11

1e+3 A

Tlet2 A

Sheet resistance (Q/square)

Te+1 A

1e+0

Number of treatments

Figure 2. Relationship between sheet resistance of
polypyrrole coated fabrics and number of treatments of
fabrics.
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Figure 3. Stress—strain curves of polypyrrole coated
fabrics; (a) silk, (b) cotton and (c) nylon.
The number indicates the number of treatments.
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Figure 5. Relationship between L* of polypyrrole coated
fabrics and number of treatments of fabrics.

100

Kis

—e— Sik
Cotton
Nylon

o] 10 20 30 40 50

Number of treatments

Figure 6. Relationship between K/S value of polypyrrole
coated fabrics and number of treatments of fabrics.
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