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Solvothermal Synthesis of Carbon Nanomaterials
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(Hefei National Laboratory for Physical Sciences at Microscale and Department of Chemistry,
University of Science and Technology of China, Hefei 230026)

Abstract: Carbon nanomaterials with different morphologies were fabricated by solvothermal route, including
various nanotubes, nanocables, nanorods, nanospheres and nanocones. Typically, when hexachlorobenzene was
reduced by potassium at 350 °C using different catalysts, nanotubes or spheres were prepared. It was assumed
that the formation of spheres could be explained as curving of many small graphite fragments. Bamboo-shaped
and Y-junction carbon nanotubes were synthesized through reduction of ethanol by magnesium at 600 °C. When
Na,CO; and CCl, were reduced by magnesium at 500 °C, carbon nanotubes with average diameter of 100 nm were
obtained. Some double-helically coiled carbon nanotubes were detected by reducing ethyl ether with metallic zinc

at 700 °C. Assisted by sulfur, amorphous carbon nanotubes and Fe/C coaxial nanocables from ferrocene were

obtained at 200 “C.
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Fig.1 TEM image of multiwall carbon nanotube
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(a) a typical nanotube with two open ends (SAED for the nan-

otube in the inset); (b) a carbon nanotube with two closed ends
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Fig.2 TEM images of carbon nanotubes
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Fig.3 (a) FESEM image of carbon nanotubes, (inset)
TEM image of a typical bamboo shaped carbon
nanotube and SAED pattern of the carbon
nanotube; (b) TEM micrograph of a typical Y-
junction carbon nanotube and the junction

diffraction pattern
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Fig.4 (a) a typical helically coiled carbon nanotube
(SAED pattern of the HCNT in the inset);
(b) TEM image of double-helical coils; (¢) TEM

image of spring-like coil carbon nanotube
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Fig.5 (a) FESEM image of the as-obtained amorphous
CNTs, the inset is HRTEM image of an
amorphous CNT; (b) HRTEM image of Fe/C
coaxial nanocables, the inset is the ED pattern

of Fe in the core
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Fig.6  (a) FESEM image of hollow carbon cones; (b) TEM

image of a typical hollow carbon cone, inset is the

SAED pattern of the hollow carbon cone
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Fig.7 (a) FESEM image of nanorods; (b) TEM image of a

typical Y-junction carbon nanorod
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Fig.8 (a) TEM images of the carbon nanocables;
(b) FESEM and TEM images of the branched
carbon nanobelts; (c) TEM image of the

urchin-like nanostructures
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Fig.9 (a) FESEM image and (b) TEM image of olivary
carbon particles
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Fig.10 (a) FESEM image of a large broken hollow sphere;
(b) TEM image of multi-shell carbon microspheres,

the inset is the ED pattern of microspheres
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