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Abstract: As a high specific surface area, one-dimensional carbon nanomaterial with outstanding mechanical ( strength,
modulus, etc. ) and functional ( electromagnetic loss, heat conduction, electric conduction, dielectric, etc. ) properties,
carbon nanotubes (CNTs) are usually compounded with polymer or semiconductor, represented by cadmium sulfide ( CdS) ,
to prepare high-performance or functional nanocomposites. When CNTs are used as the host with polymer or CdS as the mod-
ifier, electromagnetic wave absorbing or dielectric composites are mostly prepared. For the preparation of the former, an ef-
fective method is to wrap CNTs with a conjugated polymer or monocrystalline CdS (either is a semiconductor) , thereby im-
proving the wave absorbing property of CNTs via a ternary coupling of the semiconductor’ s high conduction loss, its dipolar
polarization loss, and the CNTs-semiconductor interfacial polarization loss. While, for the preparation of the latter, CNTs

are generally dispersed effectively in a low dielectric loss,

polar polymer matrix to obtain a higher permittivity of the

WK EE: 2017 -02 - 15 CNTs/polymer composite as well as to decrease its dielectric
EEWA: AhiE 2 A GBS 300 B 00 0T B A4 (LT loss and increase breakdown field intensity significantly,
#i[2013]277 %5) 5 WAL Tk RSB R AAEE thus to accomplish a high charge-energy storage density.

Wi s A4 (I L RFH 200512 5) Conversely, a polymer or CdS also is used as the host with
E—1EE. ¥ 8B, B, 1990 4, WL CNTs as the modifier. Based on an ordinary polymer host,
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of the CNTs mechanical or functional modifier incorporated. Nevertheless, a conjugated-polymer or CdS semiconductor host

favors the preparation of photoelectronic ( photovoltaic, photoluminescent, photocatalytic, etc. ) composites with high effi-

ciency due to strong photoelectrons transfer effect on semiconductor caused by the high specific surface area and conductivity

of CNTs.
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Table 1 Effect of sonication time on the dispersity ( sedimentation
time) of carbon nanotubes (CNTs) suspended in solu-
tion in the presence of hexadecyltrimethylammonium bro-
mide (HTAB) as the surfactant!?’!

CNTs/solution Sonication time Sedimentation time
no. (min) (h, day or month)
1 15 1h
2 30 6 days
3 45 > 10 months
4 60 > 10 months
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Fig. 1 Mechanism schematic of the dispersive interactions in a

polar solvent between carbon nanotubes ( CNTs) and
surfactants of sodium dodecylbenzenesulfonate (SDBS) ,
sodium dodecylsulfate (SDS), and poly( ethylene glycol)
octylphenyl ether (TritonX-100) 37!
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Fig. 2 Schematic of the ternary composites of ( modified) carbon
nanotubes, (polar) polymer and cadmium sulfide quantum
dots (or nanocrystals) (a, b and ¢ represent a carbon
nanotube, a polymer chain and a cadmium sulfide nanoparticle,

respectively )
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Fig. 3 Effect of the content of carbon nanotubes (CNTs) on the
electrical conductivity of CNTs and poly(1,4-phenylene-

1,2-vinylene) (PPV) derivative compositesL74J
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