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Manufacturing and Characteristics Analysis of
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Abstract— This paper surveys the physical properties of the multiwall carbon nanotube (MWNT) and polyurethane composite film
for improvement of mechanical properties and electrical characteristics. The modification of MWNT was carried out by acid
treatment with nitric and sulphuric acid mixed solution, and then followed by thermal treatment for enhancing MWNT dispersion
with polyurethane. This modified MWNT was mixed with polyurethane by changing the loading content of MWNT and dispersion
time under the dimethylformamide solution in the ultrasonic wave apparatus. Various physical characteristics of the modified
PU/MWNT films were measured and analyzed in terms of the loading content and dispersion time. The maximum absorbance of the
PUMWNT films were observed with the 2wt% loading at dispersion times of 2 and 24 hour, respectively. The minimum electrical
volume resistivity of PUMWNT film was shown at the loading content of 0.5wt% or more irrespective of dispersion treating time.
However the optimum condition was assumed to 2wt% loading at dispersion time of 2 hours by assessing the surface profile of the
film using video microscope. The breaking stress and strain of the PUMWNT film decreased with increasing loading content, but
no change of physical properties was shown with increasing in dispersion time.
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Table 1. Specification of MWNT

Table 2. Dispersion conditions of MWNT
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Fig. 1. Manufacturing process of PU/MWNT film.
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Fig. 2. Absorbance of PU/MWNT film according to the dispersion conditions.
(a) 0.50r (b) 1hr (c) 2hr (d) 4hr (e) 8hr (f) 24hr

Fo A Ao wat FRE ZFo o
PUMWNT BE 9] BA4H4e 2oksiel MWNT &
AN ZFO] WHE B o] FHES B o

MWNT &-f8Fo] 2wt%, =AFAIZE 24| 7ha} 24 4]
Ho A 7Hg EAre] & H ASE Vet

32 MJ|™MEE

Fig. 32 24tz ©E PUMWNT ZE9
51 A7 A4S YEloh Fig. 3014 MWNT
7} SHREA] 2 PU B R AP SHEA=
24x10°Q-cm)0. 2 A7|AEAHL Ao =z 9
E Ao IAHUG.

BI=FGUIIZSISIA] A 227 Al 42

Fig. 30]4 & & 31°] MWNT gHf-Fo] 59
%lEPE}TJJH%k% Tadle A B 4
Ao, MWNTE] &3-3Fo] 0.5wt%7} 2 of £

Aghel 2A #4a P—‘e dd= ERo olF,
MWNT9] &30l 1wt% ~5wt% = 2.58] 57}

o= BEsln AL 05wi% = = 2}
UER A et ol A2 A7) A=A T4
ezl AsiA= &R oA e MWNTZE
AR Arg o] 271 & 4 JEE Ejud e
ASIH O RrEel Fojok foh0n skt &
Aol A PUS| EA HA4o] ol PUBT
A Wl A gHgaFol Eobdel what 0.5w% e

tlo mu ook



ol B3 PUWo E4FA] MWNTZ} th e 2
FEWFol A== o] MWNTS 33-3Fo] =it
T w2 A=Y FY 5 dEA] g2 Ao
2 AZE E EARA e 2 BeA gk
S B B4R 7] 308y uf ekl wE
PU/MWNTO] Eu] A8z 6.3x10"~1.1x10"(Q-
cm) O 2 SHE It 308 AN ¢ EAAZE
o] 2 FAZ EAlo] F o] R XA grop A
H PUMWNT 282 HE8Ho| A o] &
o] A E|o] E A=A HH 270 ofd AL
2 g AR ZRo] 1AI7ERD 73 MWNT
o] soldol et PUMWNT Z 59| H3
AFZrL 2.4x10~8.5x10°(Q-cm) 0.2 A &7to]
2ol AL & 4 AT EAAZEe] 247
d o FHFol ol WE RuAIYgS
1.1x10"°~9.1x10%Q-cm) & VJEFHTE EAMAZF 4
ANZHE 2A1 2k fARSE S0 2 MWNT 333
o] EolUH Aol adt= AR YEHL
o 1.0x10°~8.8x10°(Q-cm)2] o A&z 7}t
Aok BEARAZEo] 8A|7EQl A TR 2wt
o Aggro] oA FolA = FEHE Holn Ry
AL 32x10"~8.6x10°(Q-cm) 9] e HEAth
EAMAZE 24X 7FE 8AIZFEE {ARSE AR
MWNT &-63Fo| 1.0wmt% S 2331 HA Aegre
2 Eolx: FEZ 24x10°~1.4%10"(Q-cm)
o] Ru A Btk wetA EAzdd] o
£ PUMWNT Z 59| 2o ZF401E &
F= Aol v|wste] Qo MWNTE] &4
Zol 2wt%o|3tYd e FFE AN & £
Uxo] BAGo] 1 ZE|e-Hg HEZA Yo
A e JEHE FA45te] Fig 39 FoA gk
oA HokRo] ¥ HIU|AFAF #e VA M=
e £& A2 d&Ht o)A YA 2 &%
2 ZE(od)FH S EAY FxA 9 CNT &2
GNFe}t 22 71 AREH e g2FAAR o|F 9

¢

A BYANE 27 w5 A HeIHe 394
b AAEe) Sedol Hlal Be Y2 (contact

poin) & FHHOEA B FEANE £ A7
A= 7HA% Qe Eo Bug We
7 ol§2 A B4 Yk B3 AW ONTY
e A7 AEEL AU A% CNTY F3u)7}
Zaso] Uehhe dnz Qg el A7
Aol A= AR CNTY Lol A=A 2%
o A ATS FL Wew Yok THBE
MWNT g3l Swith o4 Z7Hstelete e

o Y TR AT A A=
A7 =40l 7|dTE =4 5= & & AN
L P e - P e e i g e = R e e

A AlZRol oA A

3o} Zol7t Bolx]

M

o 2

At ] o|o} Z& o 42 2A . neby
ZA0] e EuATY ZHATE BAA
AIZE, MWNT 93 2m%e 1) 713 we
HAFHL 8] AR £ ANHELS U
Aoz ARAT ey ENAGY 54 2
B vgoz A7AEA) FAES MWNT7

e 4z AL f{r 1o s oy K
Y2

A3 Qe AEAHT MWNTS 1RA7Ee] §
53 24 D EHS7E PUMWNTRE S 2
714 4R FAAIE FRF 89 F sl
Ae & 5 Udon, APS BET A=A
Fol7] SIsIAE MWNTS] #3g olt 2 1

E BAAS O FYAA B Al 12
BAAA} B o2 Yz

Fig. 3. Volume resistivity of PU/MWNT film according
to the dispersion conditions.

4 99tk MWNTY] 3h§o] o2
MWNT9] $-5-3F0] 0.1wt%
22 by, MWNTY 34

Textile Coloration and Finishing, Vol. 22, No. 4



1368 | st=8 - AN - 2B

r

2ol 0.5% o, 21~40kgf/miS E ATt 1wt% Y
o] HAAZAEE= 13~27kgf/mrol™ 2wt%d o
12~28kgf/mio|c}. FHfFol M4 E swi%d o
£ AUPEE 7P WS 5~10kgf/me] e Y
oh gubE o R TEA} U B 9] dshE 4
Ao Ao g3ty 4 A3 ol 9 43}
A-LEAZE AW FZEGol] 2A & sy

gattieRHo H9 1 A5hE EAo] £43)
of BN £ BHL & Aol A=A
SathieRE AH o] o w2 g o)
Hito] golstx| ot BEAN HaAFHIL
FAUE AL B S Aok DA o] Harhe
FH gojg|Eo] HokHow 282 sto] A
=5 FAFIE AoE AtRHEL

o AT AL U]
A

=]
=
3 HEw
o]
o

% ONTEZA| 9] 71414
Q= CNTQ| EAtio] &
A 23 glojok st FEe
Hito] o] o] %] 7% CNT thbo] s}
T o] thte] YRE E3Aet FEI HEHUS
7Zt7] o8 A SA = A4S Fdste] #4ta
ot RIS H2ATA HI ARHoz &
Aol 7HAE S dEl BgAt $HE £
Ab 3 Qi 5ol "olA ZAA B4 Ast
g 2HF Ve A7dnet s 29E
Hrh
Fig. 5041 EAtz A o2 PUMWNT 2 &
o AdA=g vebilich FdiE 94 Ady
=9} W3 MWNTS] gfafo] F71ea4s

L o e
= op

AL
2He =
9} =

o

T L=,

o o

Fig. 4. Breaking strength of PU/MWNT films.
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