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Influence of Ultraviolet Laser Irradiation on the Morphology Change

in Carbon Nanotubes

ZHANG Yong, GONG Tao, LIU Wen-jin, ZHONG Min-lin, WU De-hai
(Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract Double-walled carbon nanotubes (DWNTs) are irradiated by ultraviolet laser. Scanning electronic

microscope, transmission electronic microscope and Raman spectroscopy are used to detect the morphology change in

the DWNTs. It was found that carbon onions and Fe particles formed after laser irradiation. The morphology and

component of these particles are dependent on the laser energy input. As energy input increased from 10° ~

10" mW « cm™ ?/mm, carbon onions keep growing, while size of Fe particles firstly grows and then reduces with the

turning point at 10> mW + cm™?/mm.
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Fig.1 HRTEM image of a DWNTSs bundle tip
SC 5 BT B0t R 488 Lambda Physik 24 A
Hil3E B =Bk Nd: YAGEO R4, K B KN

355 nm, SLIH,BWOLNKHERE N 4 mm, HHEE
3 mm/s, W SUBERR GIOR B K 22 59 7 a1 34 10 38 .
BATHFERSER THT. BT REEALE
Bl 10°~10* W/cem® , i T 806 R 48 19 3 T
5 Bk w5, BT AR Rl 4R BB B R RAEWOL M %
H. &3 RELE, K B BUEE TR 95 K 8 X 5 2 ot
SHE R, BRI 1,

R1 BHRIERSH

Table 1 Laser parameters in our experiment

Energy input

Sample Powe /mW Frequency /Hz (W ~ cm=? /mm
1 1 7.96X10° »
2 40 75 7.96 X103
3 2000 2500 1.33X107

* WE R EHERE N 1 mm/s.
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Fig. 2 Morphology change in DWNTs strand before (a) and after UV laser irradiation, sample 1(b), 2 (c) and 3 (d)
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Fig.3 Morphology change in DWNTs strand before and after UV laser irradiation (TEM image)
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Fig. 4 Raman spectra of DWNTs strand before and after UV laser irradiation. (a) as-prepared DWNTs; (b) sample 3
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