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Synthesis of High-quality Single-walled Carbon

Nanotubes over an Fe,0;/ Al O; Binary Aerogel
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Abstract: A porous Fe,0;/ ALLO; aerogel was prepared by supercritical fluid drying of an alcosol. The BET specific
surface area and pore volume of the binary aerogel were 246 m*+g™" and 1.89 cm’-g™', respectively. Single-walled
carbon nanotubes were synthesized by catalytic decomposition of a CH,/H, mixture at 860~960 °C over the Fe,0;
/ ALL,O; binary aerogel. The influence of reaction temperature on the growth of single-walled carbon nanotubes was
investigated. The morphology and structure of the carbon products were characterized by FESEM, TEM, HRTEM
and Raman spectroscopic analyses. The results show that the carbon products prepared at various temperatures
are mainly composed of SWNTs. In comparison with the carbon products synthesized at other temperatures, the

carbon product prepared at 900 °C shows a felt morphology and consists of high-quality SWNTs.
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Table 1 Specific surface area, bulk density and pore
volume of the Fe,O; / ALO; binary aerogel A
Fe,05 / AlLOs aerogel Data
Al / Fe molar ratio 10 0 20 4 e 8 1o
Specific surface area / (m’-g) 246
Bulk density / (g-cm™) 0.026
Pore volume / (cm’-g™) 1.89
Lo 0.030 1

0.025 |

Desorption D(z) / (cm® - nm! -
<
=4
<

1 10 100
Pore diameter / nm
Bl 1 Fe,05/ALO; — TG HEEIE FLAE S 1
Fig.1  Pore distribution of the primary Fe,0;/AlL,O;
binary aerogel
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(a) XRD patterns for the aerogel (A) and its heat-treated
sample at 900 °C for 1 h (B)
(b) TEM image of the aerogel heat-treated at 900 °C for
1h
B2 Fe0;/ AlLO; —JCBERLH XRD A TEM &%
Fig.2  XRD patterns and TEM image of the Fe,O; / AL,O,

binary aerogel
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Fig.3 FESEM images of the products obtained at (a) 860 °C, (b) 900 °C and (c) 960 °C, respectively
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Fig4 Raman spectra of the SWNTSs synthesized at different temperatures
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Table 2 Diameter and I,/ ratios of SWNTSs prepared at different temperatures

860 C 900 C 960 C
Raman shift W / em™ 200 224 260 289 199 221 259 285 197 220 255 283
Diameter d / nm 1.20 1.07 092 0.82 121 1.08 0.92 0.83 122 1.09 093 0.84
Iy/ 1 0.197 0.057 0.163
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Fig.5 Optical (a) and HRTEM images (b) of the carbon
product synthesized at 900 C, and TEM (c) and
HRTEM (d) images of its purified product
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