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Abstract: Nickel nitrate was added into the reverse micelle systems formed by cyclohexane and non-ionic
surfactants polyether L44, polyether L64, nonyl phenol ethoxylate NP-7, alcohol polyoxyethylene ether
AEO-7, Triton X-100 and polyethylene glycol hexanyl ether (Brij-58), respectively. And the above systems
were reduced by hydrazine hydrate, coated by tetracthyl orthosilicate hydrolysis, roasted and reduced to
give hollow nano SiO, coated nickel (Ni@SiO,) composites with different structures. The as-synthesized
products were characterized by TEM and XRD. The results showed that hollow spherical Ni@SiO,
composite (Ni@SiO,-Brij-58) was obtained using Brij-58 as template and hollow tubular Ni@SiO,
composites were prepared using polyether L44, polyether L64, nonyl phenol ethoxylate NP-7, alcohol
polyoxyethylene ether AEO-7 and Triton X-100 as templates. The formation mechanism of Ni@SiO,-
Brij-58 was also investigated. The reduction of p-nitrophenol in the presence of a catalytic amount of
NaBH, as model reaction was used to test the catalytic activity of Ni@SiO,-Brij-58. It was found that the
reaction was complete within 15 min, and the conversion rate of p-nitrophenol was 97.6%.
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Fig. 1 TEM images of products synthesized by using
different surfactants
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Fig. 2 Photos of the system during the synthesis of Ni@SiO,-
L61 using Pluronic L61 as template
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Fig. 3 Pictures of the synthesis process of Ni@SiO,-Brij-58
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Fig. 6 UV-Vis adsorption spectra of Ni(NO;),, mixture of
Ni(NOs), and Brij-58 as well as mixture of Ni(NOs3),,
Brij-58 and hydroxyethyl ethylenediamine
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Fig. 7 FTIR spectra of Ni@SiO,-Brij-58 before and after
calcination
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Fig. 8 Possible mechanism for the formation of hollow nano
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Fig. 9 Control experiment of p-nitrophenol
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Fig. 10 UV-Vis adsorption spectra of p-nitrophenol reduction
catalyzed by hollow nano Ni@SiO,-Brij-58
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