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The Characteristic of PUMWNT Foaming Film
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Abstract: This study surveys the characteristics of the PUMWNT foaming film according to foaming conditions. For this
purpose, firstly, 16 kinds of PUMWNT forming films were prepared with 4 kinds of dispersion solutions (IPA/MWNT,
DMF/MWNT, MEK/MWNT, and Toluene/MWNT) and 4 kinds of blowing agents (organic 1, organic II, capsule, and
inorganic). The electrical resistivity of these PUMWNT foaming films according to the dispersion solutions and blowing agents

were analysed and discussed with surface profile and cell morphology of measured by SEM. And secondly, 24 kinds of

PUMWNT foaming films were also prepared with 2 kinds of IPA dispersion solution contents and 3 kinds of blowing agents

with variation of the blowing temperatures and film thickness. The physical properties of the PU/MWNT foaming films such
as electrical resistivity (surface and volume) and triboelectricity with cell morphology were measured and discused through the
quantities of IPA, blowing agent added and also physical conditions(temperature, thickness so on) for establishing optimum

foaming conditions with good electrostatic dissipation.
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wxAo] uAE JFES 2ASY] 93] Table 20
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Table 1. Thy physical properties of polyurethane

Physical properties of PU

Boiling point 145C
Melting point <0C
Density ~I.1g/cn
Decomposition temperature 150C

Table 2. Dispersion solvents and content of MWNT

Name Solvent Content of MWNT(wt%)
D/MWNT DMF 3
I/MWNT IPA 3
M/MWNT MEK 3
T/MWNT Toluene 3




Table 3. Blowing agents and its physical properties

PU/MWNT ZEZEE0| ¢tz S5H7 | 81 |

Name Type Decomposition temperature (C) Product rate of gas(ml/g)

A Organic | 155-165 120-130
B Organic II 158-164 125-140
C Capsule 75-85 -

D Inorganic 155-190 115-125

Table 4. Foaming conditions of PU/MWNT foaming film
Dispersion solvent Blowing agent Polyurethane Manufa-cFuring
condition

High solid polyurethane

1 A
2 B
IPA
3 C
4 D
5 A
6 B
DMF
7 C
8 D
9 A
10 B
MEK
11 C
12 D
13 A
14 B
Toluene
15 C
16 D

Thickness : 500xm

Drying temp.: 170C
V-coat 7089 ry%ng famp .
Drying time : 15min

0 Polyulethane 7089

0 Foaming Powder g
& V-coat IT131 L

Dispersion solution Mixture

Mixture at 500 rprr
for 30min

Drying in oven

Casting

PU/MWNT Foaming

Fig. 1. Production of PU/MWNT foaming film.
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Table 5. Foaming conditions of PU/MWNT film

Co. Ltdy= ©o]-&3to] HE HAMLACRZ *x500 vl&=
TxdE B2 ARE FFsloh T2zl PU/
MWNT 28359 mAxo] mX= IS 7}
3l7] 98l FAPAAFRER]A (Scanning Electron Microscope
; SEM, JEOLS-4200 : HITACHL, Japan) AR&3HATH
NRE B/ Wen de ¥ uF 19 o]
1009e] g2 TAYY wxel /ERYS B
ot A7IAFAHL A=A 53 7] (KEITHLEY 8009,
USAYE ol85te] ZAATHsce) 15, AHIALHONset
Voltage, V) 0, A A (Alternating Voltage, V) 50, =
A Y(Current Range, mA) 202] Z A3} A Fu]A
T4 2 2d AYES A 2= A7A
P HxLEY HEAH 123 o]59 SEM A
A E43 vlusty] fs) HExEFe U=E SA3}

A},

IPA . . .
PU Blowing dispersion Additives Blowing Thick M?asured Dglng
No (part) agent solution (part) temp. ness thickness time
T mm mm min
(part) (©) (mm) (mm) (min)
1 0.25 0.350
150
2 3 MEK 0.5 0.743
3 2 0.25 0.392
160
4 0.5 0.778
A
5 0.25 0.270
150
6 s MEK 0.5 0.689
7 1) 0.25 0.330
160
8 0.5 0.728
9 0.25 0.281
150
10 3 MEK 0.5 0.55
11 2 0.25 031
160
12 0.5 0.560
50 B 5
13 0.25 0.297
150
14 s MEK 0.5 0.683
15 1) 0.25 0.30
160
16 0.5 0.74
17 0.25 0.515
150
18 3 MEK 0.5 0.723
19 (@) 0.25 0.540
160
20 c 0.5 0.824
21 0.25 0.4
150
22 s MEK 0.5 0.68
23 (1) 0.25 0.422
160
24 0.5 0.717
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Dispersion solution

IPA

DMF

MEK

TOL

Fig. 2. Surface profile of the PU/MWNT foaming film.
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Fig. 4. Volume resistivity of PU/MWNT foaming film.
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Fig. 5. SEM of the PU/MWNT foaming film.
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Fig. 6. Foam density of PU/MWNT foaming film.
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Fig. 8. Volume resistivity of PU/MWNT foaming film.
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