KBFALEEFERANRE A WIZEIT IS No.25, 2011

55

=R T A )b &Sm0 32 i B SRR S

TEM Observation of Carbon Nanocoils
and Their Tip-Catalyst Particles
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Carbon nanocoils (CNCs) and their tip-catalyst particles were characterized using transmission electron

microscopy (TEM) to elucidate the CNC growth mechanism. Samples of three kinds were examined: fine-CNCs,

designated as CNC-A; coarse-CNCs, designated as CNC-B; and multi-wall carbon nanotubes, designated as
MWCNT. For CNC-A and MWCNT, multi-graphite layers were recognized clearly. However, CNC-A contained

many lattice defects to maintain the coil’s morphology. The carbon surrounding tip-catalyst particles was observed

in both cases of CNC-A and CNC-B. Based on these observations, the CNC growth mechanism was considered

from the perspective of the anisotropy of carbon growth.
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Table 1 Synthesis conditions of samples for TEM observation.

Samples Name CNC-A CNC-B MWCNT

Diameter (nm) 39 ~100 10-15
Composition Fe-Sn Fe-Sn Fe

Catalyst Type Particles on Substrate Particles on Substrate Thin Film on Substrate

Conditions Synthesis Thermal Decomposition of Electron Beam Deposition on
Method Polyol Method Metallic Salt Silicon Substrate

CVD Gas C,H,tHe C,H,tHe C,H,+He

Conditions | Temperature (°C) 700 700 700

TEM images

Fe-Sn Rfilfihi v 7% 72 7. CNC-B &, fisiksk & 1
{LAXDITZ /) —)VIRETSIRIC T )V X FEthoz i &
&, W%, B U TUESL U 7z b3 2 F D 72—,
MWCNT &, ¥ Y — LZ&FEEZ H T Si Hifk B
Fe f[lE (R @ 4 nm) Z B U 7z @Al 2 7z,

TN DS Ol i 7 £ G I §fiE LT, 700 CT—
EED CH, & He DIRA A AZH L T, CNCEBX
U MWCNT ZZNZNAa LTz, §5NTa87%z,
kD~ 2717V y B (HHEM %, 200 mesh,
HIN I/ EE ¥ C TEM BIEH R & L, TEM( H 7%
B HF-2000, Am#EEE 200 kV) I X DB L.

3. RERBREER

3.1 CNC XU MWCNT O TEM £

3.1.1 CNC-A D& fifHE TEM {5

Fig. 1(a) I CNC-A O & 77 fif# e TEM (%2 /R9. H
EEEH L, ZEOT ST 74 MNEhERoa Y
FIRARELUTHERTE%. Fig 1(a) ZE HITHEAL
7z TEM 4% Fig. 1(b) IZ;x9. TN & FA—#HE O Fig.
l(c) DHAFICRT &BD, FI5T7 74 MEIKEZ, £
BOK T RN R SN S, HEKZ CNC DIGE, 7
774 MENOYAMERZEBICIE, 79—
FRRICIKE DN E HARDOHAEDEDNBETH
%7 LhL, SROBETE, SBOK RS

13 layers

Fig. 1 High Resolution TEM images of (a) CNC-A. (b) is
enlarged image and (c) indicates its lattice defects.
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Fig. 2 High Resolution TEM images of (a) CNC-B. (b) is
enlarged image.
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Fig. 3 High Resolution TEM image of MWCNT.
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Fig. 4 Intensity of the diffraction patterns compared with
the lattice spacing.
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Fig. 5 TEM images of the tip-catalyst particles: (a) is
CNC-A and (b) is CNC-B.
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Fig. 6 Schematic explanation of the catalyst effect for
CNC'’s growth.
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Fig. 7 High Resolution TEM image of the graphite layers
surrounding tip-catalyst particle of CNC-A.
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