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Combustion synthesis of carbon nanotubes using their self-catalytic
behavior
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Abstract

Self-catalytic behavior of combustion-synthesized carbon nanotubes (CNTs) is evaluated using a
double-faced wall stagnation flow burner with a CNT-deposited stainless steel plate wall. CNT
formation is observed using field-emission scanning and transmission electron microscopies and Raman
spectroscopy. A self-catalytic behavior of multi-walled CNTs (MWCNTs) shows the enhanced ratio of
channel diameter to tube wall thickness and the enhanced intensity ratio of G-band to D-band in
Raman spectroscopy, implying that the quality of metal-catalytic, flame-synthesized MWCNTs can be
much improved via a CNT self-catalytic flame-synthesis process. Thus, using a DWSF burner through
the self-catalytic process has potential in mass production of CNTs having much improved quality.
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Fig. 1 Schematic of experimental apparatus for the CNT synthesis.
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Fig. 3 FE-SEM images of (a) the unpurified
CNTs formed at r, =
a DWSF burner (premixed C,H4/O»/N, flame: ¢ =

17 mm on the top surface of

1.7, V, = 65 m/s, V; = 2.8 m/s (k, = 1083 s’
and x = 471 s'l) and Xo» = 0.129) and (b) the
purified CNTs.
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Fig. 4 FE-SEM and FE-TEM images and Raman
spectra of (a) the self-catalytic, flame-synthesized
CNTs and (b) the Ni-catalytic, flame-synthesized
CNTs formed at r, =
a DWSF burner (the same mixture as in Fig. 3):
V,=53m/s and V; = 2.3 m/s (x, = 880 s and
K =377 s).

17 mm on the top surface of
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Fig. 5 FE-SEM and FE-TEM images and Raman
spectra of (a) the self-catalytic, flame-synthesized
CNTs and (b) the Ni-catalytic, flame-synthesized
CNTs formed at r, =
a DWSF burner (the same mixture as in Fig. 3):
V, =62 m/s and V; = 2.7 m/s (x, = 1040 s and
K = 446 s).
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Fig. 6 Raman spectra of the self-catalytic,
flame-synthesized CNTs formed at », = 17 mm
and 7 = 9 mm respectively on the top (the left
column) and bottom(the light column) surfaces of
a DWSF burner (the same mixture as in Fig. 3):
(@) k, = 747 s and K = 320 s, (b) &, = 1014
" and x = 434 s and (c) x, = 1213 s' and K
=527 5.
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