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Aligned Carbon Nanotube Fiber for Energy
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Abstract; Carbon nanotubes ( CNTs) have been widely studied due to its characteristic one-dimensional structure, re-
markable mechanical, electronic and thermal properties. However, it remains challenging to extend them to a macroscopic
scale due to the aggregation and random dispersion during preparation. Recently, CNTs are highly aligned through wet and
dry spinning process to continuously produce CNT fibers that maintain the excellent properties of individual CNTs, and
these aligned CNT fibers have been extensively used for wire-shaped solar cells, supercapacitors and other energy devices.
This article reviews the preparation, structure, property and application of the aligned CNT fibers in recent years with an

emphasis on the use in energy, as well as their future direction.
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Fig. 1 Preparation of CNT fibers from wet spinning: (a) photograph of fiber spinning set-up ( The fluid is extruded from the spinning chamber at left

through a spinneret immersed in a coagulation bath, the fiber is continuously collected on the winding drum at right) [*) and (b) schematic

diagram of the experimental setup used to make CNT fibers!>!
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Fig. 2 Synthesis of continuous CNT fibers by chemical vapor dep-
osition: (a) schematic diagram of the synthesis and spin-
ning set-up, (b) a layered CNT sock formed in the gas
flow, (c) the drawing of the fiber from the water from the

other side of the rotator, and (d, e) spinning of the fin-

ished fiber on the final spool ®]
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Fig. 3 Preparation of CNT fibers from spinnable arrays; (a) sche-

matic illustration and (b) SEM image of a CNT fiber in the

process of being simultaneously drawn and twisted during

spinning from a CNT forest'3
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Fig. 4 Mechanism illustrating of CNT fibers from spinnable arrays:

(a) schematic picture of a CNT forest consisting of vertically
oriented big bundles ( forest trees) and interconnecting small
bundles and ( b) the unzipping-zipping process results in

movement of the connects along the forest tree lengths''?!
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Fig. 5 SEM micrographs of CNT fibers aligned along fiber axis fabricated by wet-spinning: (a, b)longitudinal and(¢) cross-section
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Fig. 6 SEM micrographs of CNT fibers fabricated by direct chemical vapor deposition spinning: (a) CNT fibers aligned along fiber axis, and

(b, c)cross-section of multilayer structural CNT fibers
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Fig. 7 SEM images of CNT fibers fabricated from spinnable arrays:

section of aligned CNT fibers
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(a, b)CNT fibers aligned with screw around fiber axis, and (c) cross-
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Fig. 8 Comparison of properties between aligned CNT fibers and

other fiber materials: ( a) mechanical and electrical

properties and (b) thermal and electrical properties'*!
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Fig. 9 CNT fibers as working electrodes in DSCs!"®); (a) sche-

matic diagram of transportation of photoelectrons in a CNT/
N719 fiber (the lime tube, black dots, and small ring corre-
spond to CNT, dye N719, and photoelectron, respectively)
and (b) J-V curve of a cell
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