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Effects on the Morphology and Field Emission Properties of Carbon
Nanotubes Treated by High-Energy Ball Milling

Zhang Zhejuan Sun Zhuo Chen Yiwei
(Nanotech Center, East China Normal University, Shanghai 200062)

Abstract: Multi-walled carbon nanotubes (CNTs) deposited by chemical vapor deposition (CVD) were treated by
ball-milling with different time, the morphology and structure of which were explored with scanning electron
microscope and Raman spectra. The field emission properties of the cathode made of CNTs under different ball-
milling conditions were tesed. The results showed that, high-energy ball milling brought obvious effects on the
morphology, structure and field emission property of the CNTs. A ball-milling time of 0.5~1.0 h resulted in a more
even and uniform surface of the CNTs, enhanced the field emission properties, and also greatly increased uniform
luminescent spots on the anode. The field emission properties can be degraded if the milling time is too long (>>1 h),
due to the resulting amorphism and graphitization of CNTs.
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Fig.1 SEM images of carbon nanotubes milled with various time
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Fig. 2 Field emission current density of carbon nanotubes

cathode depending on the applied electric field

from the carbon nanotubes treated in various
ball-milling time
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