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Analysis on ESD Properties of the PANI added PU/MWNT Films
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Abstract: This paper surveys the ESD characteristics of the PANI added PU/MWNT film according to the manufacturing
conditions such as variation of the loading contents of PANI and the mixture ratio of 2 dispersion solutions. For this purpose,
PANI added PUMWNT ground films were made with IPA/MWNT 3wt% dispersion solution and PANI/DMF dispersion
solutions(5, 10, 15, 20, 25, and 30wt% contents of the PANI) by the mixture ratio of dispersion solution(10/50, 20/40, 30/30,
40/20, and 50/10part) in the PU (972DF) 100g, which was treated with 500rpm for 30min in the stirrer with condition of
the dry temperature 120°C for 2min. Totally, 36 kinds of PANI added PU/MWNT film specimens were prepared. The
physical properties of the PANI added PU/MWNT films such as electrical resistivity, absorbancy by UV-Vis spectrometer,
and triboelectricity were measured and discussed with surface characteristics of the PANI added PUMWNT films by SEM.
The dispersion property of PANI to the DMF showed best dispersion at the 25% of PANI content. The surface electrical
resistivity of the PANI added PUMWNT films was decreased with increasing the weight content of PANI/DMF dispersion
solution, and it showed the lowest value 10° Q at the mixing condition of PANI/DMF 20part and MWNT/IPA 40part with
30% PANI. Furthermore, it was shown that the electrical and physical properties of the PANI added PUMWNT film such
as electrical resistivity, and triboelectricity were better than those of PU/MWNT film prepared with no PANI, which was

result obtained in previous paper.
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E A3, BEAREojE = TPA(Isopropyl alcohol, BArgolo] s 8u]E 571X (10/50, 20/40, 30/30, 40/20,
(FEArFEZ )2t DMF(dimethy 1 form amide, (55) 50/10)2 H3IE F0] 500rpme] &= 2 3087 wyt

FEYUHE AR AlA 6,500~7,000cps HEE 7HAES A=RskAL, A
ZoA 24X SAHAA TIZAA F BES A=

=
2.2 PU/MWNT 22| M= sholch. BEe BEAIZ7] YBA4H(Baker Applicator,

e (PU)S 19F PUS DMFo| PANIE] Japan)& ©]-&5to] 150im FA = AT A
WS 5,10, 15, 20, 25, 30w%E £Fse] 2&m & ®© PEL Az7] YRLE 120Co) A 28 FF
kA7) PANI/DMF B8 3} 3wt% MWNT/IPA Az A Ae35t4Th Table 12 PUMWNT Z29]

ML ot

Table 1. The product conditions of PUMWNT film

The mixture ratio of dispersion solution

Contents of the PU

Ne PANI(wWt%) (part(gn) PANIDMF MWNT/IPA Others
(part(gn)) (part(gn)
1 10 50
2 20 40
3 5 30 30
4 40 20
> 50 10
6 10 50
7 20 40
8 10 30 30
9 40 20
10 50 10
11 10 50
12 0 20
13 15 30 30
14 40 20 Drying temp.
L 50 10 120C
16 10 50
17 20 40 . .
18 20 30 30 Drylng.tlme.
19 100 40 20 2min
20 50 10
21 10 50 Thickness.
2 20 40 150m
23 25 30 30
24 40 20
25 50 10
26 10 50
27 % 20
28 30 30 30
29 40 20
30 50 10
31 5 60 0
32 10 0 5
33 15 60 0
34 20 60 0
35 25 60 0
36 30 60 0
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Dispersing

2.3.1 PANI/PU EE9| UV/VIS/NIR &£H
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350~750nm 3-AF oA PANI/PU ZHE 6%(No.31
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2.3.2 PU/MWNT ZE2o| H7|HEY &3
A7 A EE= AEASA7|(KEITHLEY 8009, USA)
o} AYA(KEITHLEY 6517B, USA)E o©]&3le] =
A Al 7ZH(Measure Time, sec.) 15, AFajA FaF(Offset
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3.1 PANI/DMF &0l 2 PANI/PU ZE9| &
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[e]
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DMF ZAH8-A7 PUS AHE-3He] A|£3F No.319j4
No.369] 67] A|8¢ TF=E L3tgth. PANI 3
ZFo| 5wt%<l No3l A9 FZTadxl 082 7H%
3o ke B gth PANI &gFo] 10wt%® Z7}3H
No.32 A|29] A$ T3w7t 1.58 713 2d, PANI
EFol 10914 Iswth2 F7etde W F3=7)
272 M 2 2712 B9tk PANI ko] 20wt%
Q] No.34 A& ¢} 25wt%<Q] No.35 A8 z+zb 3.42,
3479 v FFE 3S 7HReH Swit%eof W 25
wt%f] oA e ol F7hgtel weEh &%

grol S7hge E itk WA 30wt% ] No.36
ANBLE ZFE7F 282 20, 25wt% T2F2] No.34,

— 31 (PANI Sw%)

32(PANT 10W%)
— ~3PANII5w%)
+ =+ 34(PANI2OWY)
4 35(PANI 25w%)
----- 36(PANI30u%)

350 450 550 60 750
‘Wavelength(nm)

Figure 2. Absorbance of PANI/PU film according to
contents of the PANL
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Figure 3. Surface resistivity of PUMWNT film.
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Figure 4. Volume resistivity of PU/MWNT film.
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mm’2 7P &S AAPE FE 7HHOon, PANI
/DMF 24H-8- 3 MWNT/IPA 24H-8- 9] Z-8H]7}



PANI &7} PU/MWNT ZE0| HMHNME

41.214.8

43

A
1 - .
/ & i
0.8 - =mV1o
//
0.6 -« mV30
e | E Ew W
kV // V.50
0.4 -
. _/m
. I)
”. 0
0 o Pl et e S BT el el
No 4 910111*13141: ~_W“_”~-"""’_'— ““““
16
PANUDME (pt.) 10+Df|3 m,r:,g,rw,rl“ oo rkosfiorkorbosliossoihos 10?.‘ l:f 191201121 122 123 |24 26 127 |28 |29 (30 |31 |32 |33 |34 |35 |36
MWNTIPA(pt) (20 {40 |30 |20 |10 |50 (40 |30 20 [10 (50 40 [30 [20 [10 |50 |40 |30 ‘DDJ’ lDDf 0/R0/BO Mo E0/00s 0/ B0 lo 50/ oris0 s lso o ko s
Contentzof the 50 [40 30 f20 |10 |50 |40 [30 |20 [10 [0 |0 )0 [0 |0 |0
PANI (wt.) s
25 30 511015 |20 |25 |30
Figure 5. Triboelectricity of PUMWNT film.
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Figure 6. Breaking stress of PUMWNT film.
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