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Abstract: The research on liquid crystallinity of carbon nanotubes (CNTs) is the novel and frontier subject.
The liquid crystallinity is their orientation characteristic, which is from the effects of excluded volumes for
CNTs and performs the typically optical birefringence. CNTs’ rodlike anisotropy lies in promoting formations
of various orienting liquid crystalline defects and the nanotube uniform alignments, and the liquid crystalline
defects will be expected to transform into highly uniform orienting structures with actions of doping, shearing,
external fields and so on. The paper mainly makes simple reviews about orienting characteristics for liquid
crystalline CNTs by means of morphology characterization, emphasizing their inherent properties. Magni-
tudes of nanotubes make them visible under certain characterization (i.e. scanning electron microscopic cha-
racterization), as well as both of their inherent high Young’s modulus and the strong attractive interaction
between them make the liquid crystallinity uncommon but regular (apt to behave splaying).
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Figure 1. Phase behavior of solutions of rigid rods (reprinted with
permission from reference [8])
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Figure 2. Micrographs of MWNT dispersions at different aqueous
concentrations respectively, imaged in reflected light with crossed
polars (reprinted with permission from reference [10])
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Figure 3. SEM images of splaying defective cores formed by long
MWNTs during the end of the evaporation are represented in (a),
(b) and (c) respectively. The scale bars correspond to 2 pm, 2 pm,
and 1 pm in sequence. And (d) denotes the mathematic model
showing the field of the directions. (Reprinted with permission
from reference [13])
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Figure 4. SEM images of splaying distributive morphology of nu-
merous “archway-like” regions formed by MWNTs during the end
of the evaporation are represented in (a), (b), (¢) and (d), respec-
tively. The scale bars correspond to 2 pm, 2 pm, 500 nm, and 500
nm in sequence
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Figure 5. SEM images of splaying defective cores formed by long
SWNTs during the end of the evaporation are represented in (a), (b)
and (c), respectively. The scale bars correspond to 5 pm, 2 pm, and

5 pm in sequence. And (d) denotes the schematic diagram of (c).

(Reprinted with permission from reference [13])
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Figure 6. SEM images of splaying defective cores formed by short
MWNTs during the end of the evaporation are represented in (a),
(b) and (c), respectively. The scale bars correspond to 1 pm, 500
nm, and 500 nm in sequence. And (d) denotes the schematic dia-
gram of (c). (Reprinted with permission from reference [13])
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Figure 7. Outline of the different scales of nematic carbon na-
notubes, conventional liquid crystals, and liquid—crystalline po-
lymers (reprinted with permission from reference [12])
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Figure 8. SEM images of liquid crystalline behavior of the different
scales of multi-walled carbon nanotubes (MWNTs) and single-walled
carbon nanotubes (SWNTs). The scale bars correspond to 1 pm, 200

nm and 2 pm in sequence
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