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Figure 1. Schematic diagram of the preparation for the
DWCNTs film by using the spray system and
field emission measurement system for the
DWCNTs film.
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Figure 3. TEM images of DWCNTSs before purification.
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Figure 4. SEM images of DWCNTSs after the purification
process of 1h, 3h, 5h, 7h HCl treatment,
respectively.
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Figure 5. X—ray diffraction patterns of purified
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Figure 6. TGA analysis of purified DWCNTs with the
different process of HCl treatment.
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Figure 7. The field emission characteristics of DWCNTs
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High-quality double-walled carbon nanotubes (DWCNTSs) were synthesized by catalytic
decomposition method at 800°C using Tetrahydrofuran. The as-synthesized DWCNTs
typically have catalytic impurities and amorphous carbon, which were removed by two-step
purification process, consisting of thermal oxidation and H202, HNO3, HCI treatment. The
DWCNT suspension was prepared by dispersing the purified DWCNTSs in an aqueous sodium
dodecylbenzenesulfonate solution with horn-type sonication. This was then sprayed on ITO
glass to fabricate CNT field emitters. The quality of purified DWCNTs was estimated with
X-ray diffraction and Thermal Gravity Analysis. The field emission properties were improved

by increasing the process time of HCI treatment.
Keywords : Carbon nanotube, Tetrahydrofuran, Purification, Field emission
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