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Abstract: Carbon microspheres (CMS) with size of 370 nm were synthesized by chemical vapor deposition. Then CMSs
were oxidized with a mixture of concentrated HNO; and H,0,. Finally, CMSs were covered with ZnO to form ZnO/CMS
composites after CMSs were reacted with zinc acetate and triethanolamine. The influences of molar ratio of zinc acetate to
triethanolamine and reaction time were investigated. The morphology and structure of the products were characterized by
field emission scanning electron microscopy, Fourier transformation infrared spectrometry, thermogravimetry and X-ray dif-
fraction. The results show that the obtained ZnO/CMS composites with uniform size had smooth surfaces and the interac-
tion between ZnO and CMSs was stronger when the molar ratio of zinc acetate to triethanolamine was 1:2 and the reaction

time was 2 h.
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Fig. 1 FESEM images of as-synthesized (a) and oxidized (b)
CMSs ( The upper-right corner inserts are the diameter

distribution of CMSs)
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Fig. 2 FTIR spectra of as-synthesized (a) and oxidized (b) CMSs
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Fig. 3 FESEM images of ZnO/CMSs made by different molar ratio
of zinc acetate and triethanolamine; (a) 1:1, (b) 1:2,
and (c¢) 1:3. (reaction system: 0.5 g CMSs + 100 ml

ethanol, reaction time 2 h)
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Fig. 4 Size distribution of the samples in Fig. 3b
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Fig. 5 EDS spectrum of the samples in Fig 3b
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Fig. 6 TG curves of as-synthesized CMSs (a) and ZnO/CMSs

prepared with different molar ratio of zinc acetate to trietha-

nolamine in 1:1 (b), 1:2 (¢), and 1:3 (d) (reaction

system: 0.5 g CMSs + 100 ml ethanol, reaction time 2 h)
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Fig. 7 FESEM images of ZnO/CMSs with different reaction
time in (a) 1 h, (b) 2 h, and (¢) 4 h. (reac-
tion system: 0.5 g CMSs + 100 ml ethanol, molar

ratio of zinc acetate to triethanolamine 1:2)
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Fig. 8 TG curves of ZnO/CMSs made in different reaction time in
(a) as-synthesized CMSs, (b) 4 h, (¢) 2 h, and (d) 1 h
(reaction system: 0.5 g CMSs + 100 ml ethanol, molar

ratio of zinc acetate to triethanolamine 1:2)
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Fig. 9 FTIR spectrum of ZnO/CMSs (reaction system: 0.5 g CMSs + 100
mlL ethanol, molar ratio of the zinc acetate to the triethanolamine

1:2, reaction time 2 h)
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Fig. 10 XRD patterns of CMSs and ZnO/CMSs (a) as-synthesized
CMSs, (b) oxidized CMSs, and ( ¢) ZnO/CMSs ( reaction
system: 0.5 g CMSs + 100 mL ethanol, molar ratio of the
zinc acetate to the triethanolamine 1:2, reaction time 2 h)
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