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Preparation of single-wall carbon nanohorns assisted
by liquid medium and pulsed laser

WANG Mian, MA Fuhui, WANG Rihong, QIAN Lei, MA Wenxun, REN Xudong
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to explore a controllable, stable and efficient method for preparing carbon nanohorns, Nd: YAG laser
with high power and short pulse was used to irradiate natural flake graphite particles suspended in liquid medium. The
experimental products were characterized by high resolution transmission electron microscopy and laser Raman spectroscopy. The
experimental results were analyzed theoretically and experimentally. The results show that, when laser energy is 150mJ, 300m]J,
450mJ and 600mJ, the corresponding products are carbon nanohorns of seed type, bud type, dahlia type and petal-dahlia type
respectively. The particle sizes of the four kinds of carbon nanohorns are all distributed in the range of 10nm to 80nm with

average sizes of 29nm, 33nm, 36nm and 38nm, respectively. This study is helpful to prepare different forms of carbon nanohorn

materials.
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Table 1 ~ Main Technical parameters of KSL-1000 Nd: YAG nanosecond
pulse laser
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Fig.1 a—TEM image of seed type of SWCNH aggregates with laser energy
of 150mJ b—partial enlargement map of Fig. la ¢—TEM image
of bud type of SWCNH aggregates with the laser energy of 300m]

d—partial enlargement map of Fig. 1¢
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Fig.2 TEM image of dahlia type of SWCNH aggregates with laser energy of
450m] and partial enlargement map
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Fig.3 TEM image of petal-dahlia type of SWCNH aggregates with laser en-
ergy of 600m] and partial enlargement map
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Fig.4 a—Raman spectrum of graphite material and products with different
laser energies b—comparison of D peak and G peak of all samples

with different laser energies
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Fig.5 Particle size distributions of different types of SWCNH aggregates
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