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Synthesis of Carbon Nanotube Microspheres by Reverse Microemulsion

LIU Yun-Quan, CHEN Xiao-Hua, ZHANG K¢, YI Bin; WANG Wei, ZHOU Ling-Ping
(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract; Carbon nanotube microspheres with regular-shape were fabricated from acid-treated and amine-
functionalized carbon nanotubes ( CNTs) using reverse microemulsion: The effects of the oil system with dif-
ferent molecular weight, the content of CNTs in\ammonia water, the-extent of acid treatment, and the stir
temperature for emulsion on the formation and morphology-of CNTs microspheres were investigated, mean-
while the mechanism of CNTs microspheres formation was studied. It is found that using CNTs acid treated
for 1.5h, CNTs microspheres with a diameter of 2=20um are synthesized after vigorous stirring in castor oil

system at 85°C. In addition, “with~increasing ‘the conténts of CNTs in ammonia water from 0. 27% to

0.55% , the fabricated microspheres become larger,-and their surfaces become more compact.

Key words: carbon nanotube; reverse microemulsion; microspheres
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Fig. 1 SEM images of samples synthesized in different oil systems
(a) Cyclane; (b) 1-octane; (c¢) Cedar-wood oil; (d) Castor oil Synthesis conditions: 0.38 wt% of CNTs acid treated at 85°C for 1.5h
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Fig.2 SEM images of samples from CNTs acid treated with dif-
ferent times

(a) 3h; (b) 1.5h Synthesis conditions: 0.38 wt% of CNTs, in castor
oil, 85C
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Fig.3 SEM images of the samples prepared with different contents of CNTs in ammonia water
(a) 0.27% ; (b) 0.38% ; (c) 0.55% Synthesis conditions: CNTs acid treated at 75°C for 1.5h, in castor oil, 75°C
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Fig.4 SEM images of samples fabricated at different stirring temperatures
(a) 65°C; (b) 75%C; (c¢) 85°C; (d) 95°C Synthesis conditions: 0:38wt% of CNTs acid treated for 1. 5h, in castor oil
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Fig.5 FT-IR spectra of CNTs
(a) Pristine CNTs; (b) Oxidated CNTs; (c¢) Amidat
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Fig. 6  Schematic illustration of carbon nanotubes microspheres formation
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