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Influence of Hydrogen and Oxygen Plasma Treatment on the Structural
Properties of Carbon Nanotubes
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Abstract

The effect of hydrogen and oxygen plasma treatments on the structural properties of carbon
nanotube (CNT) has been systematically investigated. As the plasma power was increased, nano
particles were appeared at the surface of CNTs. At high plasma power(300 Watt), the structure of
CNT was changed from nanotube type to nano particles. However, in case of hydrogen plasma
treatment, there was no change in microstructure of CNT. From the Raman analysis, the crystallinity
of CNT was deteriorated by the plasma treatment, regardless of gas types.
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Fig. 1. Schematic diagram (a) and photograph

(b) of MPECVD.
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Table 1. Plasma treatment conditions in present

work.
Parameter Condition

CNT CM-95(ILJIN Nanotech Co.
Multiwall CNT, Purity >
95 %)

Plasma system |MPECVD

Plasma power 100, 200, 300 Watt

Working pressure |200 mTorr

Gas type (ratio) |0250 sccm), Ha(50 scem)

Treatment 300 C

temperature

Treatment time |30 min
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Fig. 2. Microstructures of as-prepared carbon
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Microstructures of carbon nanotube
treated in Oz plasma: (a) 100 Watt, (b)
200 Watt, (c) 300 Watt (surface), (d)

300 Watt (inside).
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Fig. 4. EDX analysis of carbon nanotubes
treated in Oz plasma. The plasma power
and the treatment time was 300 Watt
and 30 min, respectively.
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Fig. 5. Microstructures of carbon nanotubes

treated in Hz plasma. The plasma power

and the treatment time was 300 Watt

and 30 min, respectively.
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Fig. 6. spectra of carbon nanotubes
treated in O2 plasma.
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Fig. 7. Raman spectra of carbon nanotubes
treated in Hz plasma. The plasma power
and the treatment time was 300 Watt
and 30 min, respectively.
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