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A Review of Carbon-Reinforced Carbon Nanotube Fibers Composites

Dongju Lee***, Seongwoo Ryu**, Bon-Cheol Ku*"

ABSTRACT: Although carbon nanotubes(CNTs) have outstanding theoretical mechanical and electrical properties,
CNT fibers(CNTFs) have not yet reached that level. Particularly, tensile strength is only about 10% or less, so studies
for making up for it are being actively conducted. As a way for improving mechanical strength, methods such as
synthesizing long CNT, orientation, chemical cross-linking, hydrogen bonding and polymer infiltration are being
studied. In this review paper, we report preparation methods for highly conductive and strong CNTF/Carbon
composites through coating and infiltration followed by carbonization of carbon precursor polymers such as
polyacrylonitrile (PAN) and polydopamine (PDA) on CNTFs.
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Table 1. CNTF spinning method and references

Spinning Method Explanation Ref.

o Spinning from CNT grown by VACNT.
CNT forest Spinning CNT fiber formation by van der Walls interaction. (5]

. L Spinning from CNT grown by CVD.
Direct Spinning Improved alignment as the fibers are wound. (6]
Liquid Crystalline Spinning Spun by dope in which CNT is dispersed in super acid. [7]
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Fig. 1. Evolution of the tensile strength of CNTF and carbon
fibers. Reproduced with permission [14]. Copyright 2018,
Elsevier
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Fig. 2. Tensile strength versus tensile modulus of various PAN
based carbon fiber. Reproduced with permission [34].
Copyright 2015, Elsevier
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and CNTF/py-PDA/C. Reproduced from permission [41]
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Table 2. Summary of the CNTF/C composites

Characteristic

Type Tensile Strength
(Enhancement %)

Electrical Conductivity | Ref.
(Enhancement %)

PAN 90 MPa (157%) N/A (32]
PDA | 4,035MPa (302%) | 4.9x10°S/cm (534%) | [37]
PDA/C | 727 MPa(125%) | 2.1x10°S/cm (121%) | [41]
RF 610 MPa (759%) | 3.5x10°S/cm (261%) | [48]
CVI | 1,700 MPa(283%) N/A (30]
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