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Abstract: Rheological and electrical properties of polystyrene (PS)/carbon nanotube (CNT) nanocomposites via coag-
ulated precipitation were investigated. Chemical modification and surfactant wrapping of CNT to improve the dispersion
of CNTs may reduce the intrinsic properties of pristine CNT. To avoid this problem, PS and CNTs were dissolved and
dispersed in dimethylformamide and then PS/CNT nanocomposites were prepared by the coagulated precipitation of
CNT-dispersed PS solution in water. The coagulated precipitation method was highly effective enhancing the electrical
conductivity of nanocomposites. Furthermore, the effect of adding poly(styrene-co-divinylbenzene) crosslinked particles
to PS matrix on the rheological and electrical properties was investigated. With the addition of the crosslinked particles,
the electrical percolation threshold of CNT reduced to 0.25 wt% and electrical conductivity increased further. It is spec-
ulated that CNTs in the volume occupied by crosslinked particles helped electrical pathway formation.
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A7 9 22 F (reduced graphene oxide)o|™ ¥
ZHE g2 AT Je2 A el At
H A= oplt). whH, ONTE theksk Hdubo] ojn] A
Jsl=lo] 8= o 53] tFd CNTe HE =g
A2 ARE S Hre] 7 AAEE 25 Qi
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7t mER 0] 7A1A E/0] Yokl e
2 AFexe o AP S eate] &
CNTZ ©]F0]x] i x4
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Z5 9%t 2E3 9 divinylbenzene(DVB, 55%)2 Samchun
Chemical 2 AldrichollX] Z}2; 915 &, 2B 7915F
W20 2 DVBE 10% NaOH =807 7tz S3a4]4)|
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(KPS)E AR8-3t3itt. PS 47l 71 CNT= Nanocylell4]
79138 T B (multi-walled CNT)2! NC-7000
S AMESETE ONTS] 24 2 PSe] £3l5 93 Svl+=
DMFE ARSI S0 A S 93 Sui2e S/7,E A
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2<E]d 40 mL, DVB 4 mLE 857 ¥Z7]|7F -2 37 o]
ZF AP drg7lo] Har AA #917] sk Aol 3087
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Figure 1. Schematic procedure for the preparation of PS/CNT nano-
composite sample by coagulated precipitation method.

PS/DMF solution
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Figure 2. SEM image of nanocomposite precipitate obtained by
coagulated precipitation of PS solution incorporated with CNT
1 wt%.
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Figure 3. SEM images of (a) crosslinked PS (PSX) particles; (b)
nanocomposite precipitate obtained by coagulated precipitation of
PS/PSX suspension incorporated with CNT 1 wt%.
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PSX A7} A 2A] HxE o] AL o] YAFEC] 2| 3]
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Figure 4. SEM images of fracture surface of nanocomposite spec-
imens: (a) PS/CNT nanocomposite with CNT 3 wt%; (b) PS/PSX/
CNT nanocomposite with CNT 3 wt%.
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Figure 5. Rheological properties of PS/CNT nanocomposites: (a) storage modulus, G"; (b) complex viscosity, 77*.
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Figure 6. Rheological properties of PS/PSX/CNT nanocomposites: (a) storage modulus, G'; (b) complex viscosity, 77*.
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Figure 7. Storage modulus, G' vs. loss modulus, G" of nanocomposites: (a) PS/CNT nanocomposites; (b) PS/PSX/CNT nanocomposites. The
dashed line is a guidance to G'=G".
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FO] ONT gagoll W 77] M=% HslE Figure 89 UL
WAtk A4 =421 PSell A=A =49 CNTE 7
of & 7] Arx WaE B, Z7]dE CNTS 718
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o|4fe] M= FAFE MESA 725 B8 77t &
£ T = Aol 1714 dAHS oo YEei A
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Figure 8. Comparison of electrical conductivity of nanocomposites
with or without crosslinked particles: (a) PS/CNT nanocomposites;
(b) PS/PSX/CNT nanocomposites. Solid line represents a good fit to
a power law relation shown in equation (2).
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Figure 9. Schematic diagrams of conducting pathway formation: (a)
CNT dispersion in PS matrix; (b) CNT dispersion in PS matrix con-
taining PSX particles.
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