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The Physical Property of MWNT/PU Composite Films
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Abstract— This study studies on the physical property of MWNT/PU composite film for electrostatic dissipation (ESD) function
by dispersing multi-wall carbon nanotubes (MWNT) in dimethylformamide (DMF) and by combining it with polyurethane(PU). For
this purpose, four kinds of MWNT were selected and the composite films were made by dispersion processing, and their physical
properties were measured and investigated in terms of electrical conductivity. For dispersion parameters, four MWNT contents(0.5,
1, 2, 5wt%) and two dispersion times(30min, 120min) were sclected. The dispersion property and the electrical conductivity of
MWNT/PU film was measured using a UV-Vis spectrometer and conductivity measuring apparatus. Finally, their physical properties
according to the dispersion conditions were analyzed and discussed with various processing conditions.
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Table 1. Specification of MWNT
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a0 2 28 AxFH SA g s
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B odpolA A8F BaeRHiL oEy
Tz #AYUxEH (Multi wall carbon nano
tube, ©]5} MWNT)Z MWNTQ] 2| &, A7, &
Sof wal U 3 SAe] 4 F5] MWNTS
AH-&-3t 3Tt Table 19] ARE-EH MWNTE| 54
hep et
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DMF, 183 31.5%% MEKE &3%s5l9 A =3
Zoedg S ol 5o Baw
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221 MWNT 2A29% =
MWNT/PU HE5& A|=387] 7k MWNT]
HAt2AE Table 20 UEiSl. #4H8Ti=
DMFE AHg-35to] Table 18] 45 MWNTQ| o

Type Diameter(nm) Length(ym) Purity(wt%) Remark
A NH-IGMW 5~15 ~10 90 A company
B CNT-M95 5~15 ~10 >95 C company
C CM-95 10~15 10~20 95
H company
D CM-100 10~15 ~200 95
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2.3 MWNT/PU ZEEY =4
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No. Company (purity, %) DMF wt(%) MWNT wt(%) Dispersion time
1 99.5 0.5
2 99.0 1.0
A (90%)
3 98.0 2.0
4 95.0 5.0
5 99.5 0.5
6 99.0 1.0
B (95%)
7 98.0 2.0
8 95.0 5.0 .
30 min.
9 99.5 0.5
10 99.0 1.0
C (95%)
11 98.0 2.0
12 95.0 5.0
13 99.5 0.5
14 99.0 1.0
D (95%)
15 98.0 2.0
16 95.0 5.0
17 99.5 0.5
18 A (90%) 99.0 1.0
19 98.0 2.0
20 99.5 0.5
21 B (95%) 99.0 1.0
22 98.0 2.0 .
120 min.
23 99.5 0.5
24 C (95%) 99.0 1.0
25 98.0 2.0
26 99.5 0.5
27 D (95%) 99.0 1.0
28 98.0 2.0
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Fig. 1. SEM images of the MWNTs.
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(b) 120min
Fig. 2. Photo image of the MWNT dispersion solution with DMF.
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Fig. 3. Reflection ratio of the MWNT/PU film according to the MWNT types(dispersion time 30min).
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Fig. 4. Reflection ratio of the MWNT/PU film according to the MWNT types(dispersion time 120min).
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Fig. 5. Reflection ratio according to the MWNT content and dispersion time with various MWNT types.
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Fig. 7. Photograph of surface of the MWNT/PU fiims according to the dispersion conditions(dispersion time 30min
and 120min).
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