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Continuous Preparation of High—performing Carbon Nanotube Fibers Based
on Cycloalkane/ethanol Mixing Carbon Source
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Laboratory of Advanced Materials, Fudan University, Shanghai 200438)

Abstract Due to the excellent physical and chemical properties, carbon nanotubes show broad applications in a variety of
fields such as composite materials, catalysis, energy, medicine and sensor. However, at present, the carbon nanotubes are
mainly practically used in the form of powders. Carbon nanotube fibers can be prepared by the methods of chemical vapor
deposition and/or dry spinning. However, the carbon source used in previous study mainly has single component, making the
mechanical and electrical properties of carbon nanotube fibers still difficult to effectively meet the practical application re-
quirements. It remains challenging to realize continuous preparation of high-performance carbon nanotube fibers. In this
work, a new cycloalkane/ethanol mixing carbon source was designed to obviously promote the continuous growth process
and properties of carbon nanotube fibers. After carefully optimizing the component ratio of decahydronaphthalene/ethanol in
the precursor solution, and systematically optimizing reaction conditions such as catalyst content (ferrocene and thiophene),
injection rate of the precursor solution, and the flow rate of carrier gas (argon and hydrogen), the continuous preparation of
high-performance carbon nanotube fibers was realized. When the mass ratio of decahydronaphthalene to ethanol carbon
source in precursor solution is 3 : 7, the high-performance carbon nanotube fibers can be continuously produced for a long
time with a collection rate of 220 m/h. It shows improved mechanical and electrical properties compared with the carbon
nanotube fiber prepared by using single ethanol carbon source. For instance, the tensile strength of carbon nanotube fiber is
increased by more than 1 time (750 MPa). The carbon nanotube fiber has good flexibility and can shows stable mechanical
properties after millions of bending cycles. The conductivity is increased by more than 4 times (4.8 X 10> S/cm), which can
effectively meet the application requirements of fiber energy-storing devices. The application of carbon nanotube fibers in a
fiber-shaped lithium-carbon dioxide battery is demonstrated with good electrochemical performance.

Keywords carbon nanotube fiber; chemical vapor deposition; floating catalyst; continuous preparation; mixing carbon
source
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Figure 3 (a) The ratios of /s to Ip peaks in Raman spectra of carbon
nanotube fibers under different decahydronaphthalene contents in mixed
carbon sources; (b) Raman spectra of carbon nanotube fibers prepared by
mixing carbon sources with different decahydronaphthalene contents at
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carbon nanotube fibers with different decahydronaphthalene contents in
mixing carbon sources; (d) thermogravimetric curves of carbon nanotube
fibers based on mixing carbon sources
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Figure 5 Mechanical properties of carbon nanotube fibers based on
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