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Fig 1 SEM images of carbon nanotubesarrays prepared at(a) 700 , (b) 750 and(c) 800 ,
and their corresponding Raman spectra (ar) , (br) and (cr)

Table 1 Spectral data by Raman measurementsfor carbon nanotubes arrays prepared at different temperatures

/ D /cm 1 G /cm- 1 D I o/ count G | o/ count o/ lg
1 700 1 346 1582 22 302 18 558 12
750 1342 1572 4268 7 4 707. 3 0 91
3 800 1344 1578 31 366 29 452 1 06
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Fig 2 SEM images of carbon nanotubes arrays prepared in the conditions of (a) 10 nm, (b) 20 nm, (c) 40 nm
o initial Fefilm thickness, and their corresponding Raman spectra (ar) , (br) and(cr)
Table 2 Spectral data by Raman measurementsfor carbon nanotubes arrays prepared
in the conditions of different initial Fe film thickness
/nm D /cm- ! G /cm-t D I o/ count G I o/ count Io/ 1
2 10 1342 1572 4268 7 4707.3 091
20 1342 1573 2608 7 2488 8 105
5 40 1340 1576 6292 7 5271 6 119
2 G 4 8
) G
D 23
) D 8 10
2 : 2(ar) 2(cr) , G D , 750
2 : , 10 nm, 60 min
Io/ le 091 119 3 ,
2(a) , (b) (c) D G In/ 1
2 4 5 , 3
Table 3 Spectral data by Raman measurementsfor carbon nanotubes arrays prepared
in the conditions of different C; Hx concentration
/% D /cm G /lcm* D I o/ count G | o/ count Io/ e
6 111 1340 1569 2716 5 386L 7 07
7 20 1 340 1569 3748 6 4716. 6 079
8 30 1340 1572 20 217 15 478 1 30
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Fig 3 SEM images of carbon nanotubes arrays prepared at about (a) 11 1%, (b) 20 % and (c) 30 % of C: H. concentration
and their corresponding Raman spectra (ar) , (br) and (cg)

Fig 4 The high resolution SEM images o sample 8 (@) in the middle of arrays(b) at the top o arrays
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A Comparative Raman Sudy of Carbon Nanotubes Allays
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Abgtract A series of comparative Raman study of carbon nanotubes arrays prepared by thermal chemica vapor depostion are
reported. The results suggest that the G mode and D mode of carbon nanotubes (CN Ts) arrays are al downshifted as compared
to that of polycrystaline graphite, and the shifted number in well-aligned CN Ts arrays is more than that in misaligned CNTs
arrays. Moreover , the intendty ratio In/ I indicates the orderingin CNTs arrays. A lower Ipo/ |c means a higher graphitization
and less amorphous carbon in CN Ts arrays.

Keywords Carbon nanotubes; Arrays; Chemical vapor deposition; Raman spectrum

(Received Jan. 28, 2005; accepted Jun. 15, 2005)



