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Research Title: Effect of melt mixing time on selective dispersion of carbon nanotubes in polyurethane
Researcher: Kittimon Jirakittidul, PhD

Faculty: Science Department: Chemistry

ABSTRACT

Nowadays polyurethane (PU) has widespread application because it can be developed properties as
requirement, but it has poor electrical conductivity. Therefore this research was focused on preparation of
nanocomposite between PU and multiwall carbon nonatube (MWCNT) by melt mixing. The effects of
mixing time on dispersion of MWCNT in PU were studied. Nanocomposites between MWCNT and PU
were prepared at 0.25 %wt. PU matrices have two different soft segments which were polyester (PU-ester)
and polyether (PU-ether). Nanocomposites were prepared by Barbender for 4-12 minutes at 190°C then
shaped into sheet by compression moulding. Nanocomposites were investigated by FESEM, DSC and
LCR meter. It was found that MWCNT/PU-ester nanocomposites showed an increase in conductivity as
increasing mixing time. MWCNT dispersed in hard segment of PU-ester. On the other hand,
MWCNT/PU-ether nanocomposites prepared at 8 minutes showed maximum conductivity. MWCNT

dispersed in soft segment of PU-ether.

Keywords: Carbon Nanotube, Polyurethane Nanocomposite, Conductivity and Melt Mixing Method
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3.2 msadivazginsal

1. PU-ester: Desmopan 3695AU DPS101 91nUSH% Bayer 1A tensile strength 550 Kg/em’,
100% modulus 120 Kg/em” #agANunU MUY 1.20 g/lem’

2. PU-ether: Utechllan UE-95 AU 91nU3H% Bayer 1A tensile strength 450 Kg/cmz, 100%
modulus 130 Kg/em’ UagAMUWUILUY 1.14 £ 0.02 g/em’

3. MWCNT 9I0U3H%N Sigma-Aldrich

4. pdwengwiayi 1vih: EPO-TEX EE129-4 91n138% Epoxy Technology

5. PELCO Conductive silver paint NUTHN Ted Pella

6. a0l AWG 26 1durugudna1e 0.2 mm 911NUTHN ALPS industrial

7. Ta@,ﬂmm%u (Desiccator)

8. Melt flow index tester Y941THN CEAST

9. ATR-FTIR ¥94U3HN Thermo Scientific

10. Lﬂdi'ﬂ\mﬂllﬂwclu (Internal mixer) V99UTHN BrabenderPlasti-Corder ;'u PL 2100

11. 193panaca (Compression machine) ¥99U5HN MACH GROUP (1992)

12. Thermogravimetric analyzer (TGA) VYo4UTHN Perkin Elmer E'Ll Pyris 1 TGA

13. Differential Scanning Calorimeter (DSC) Y99U5HN METTLER TOLEDO ’;:' 11 DSC822°



14. Field emission scanning electron microscope (FESEM) YOIUTHN Zeiss ’;:' U Merlin

15. LCR Meter ¥B41/367 Agilent 31 E4980A
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1. msanumatlasulainisnnuieudlemaiia Differential Scanning Calorimetry
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v o & . o ) ] . o av Aq v
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2 9 o J

<3 1 o - { o 1 o o
Wuan 31 1917 (conductivity) Areaunsh 2 udrhainsyi IWihi lduinaea nslanudusiug
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resistance x cross section area
length (@umsi 1)

Volume resistivity =

1
volume resistivity (ﬁ'llﬂ?iﬁ 2)

Conductivity (s/cm) =
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U ﬂﬁ‘ﬁ”lflllﬂil!ﬂ”liﬁﬂ”lﬂ@neuuﬁ2PU-ester ilxiJl!WTiUﬂV]W"lflllﬂll"lﬂﬂ’ﬂ PU-ether Y5zunar 10%
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