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Influence of Reactant on Preparation of NiO/SiO, via Adsorption
Phase Reaction Technique

WANG Ting JIANG Xin* LIU Fei
(College of Material and Chemical Engineering, Zhejiang University, Hangzhou 310027)

Abstract: Influence of reactant and its concentration was studied on preparation of NiO nanoparticles over SiO,
surface via adsorption phase reaction technique. Titration methods were used to measure the change in adsorption of
the reagents on the support surface. NiO particles prepared by different reagents were characterized by TEM and
XRD analysis. The XRD results indicate that the grain size of NiO prepared under 1.0 mL water changes little first,
then increases with the increase in reactant concentration. Whereas the grain size of samples prepared under 5.0 mL
water continues to increase with reactant concentration increasing. Reaction rate in two adsorption layer is so
different that the grain size of NiO prepared under high water concentration(5.0 mL) is larger than those gained under
1.0 mL water. The binding of supports and particles formed in physical-adsorption layer is very weak, leading to non-

uniform distribution of particles on SiO, surface after calcination.
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Fig.1 Scheme for preparation of nanoparticles in adsorption layer
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Table 1 Amount of reactant added and assay method

Reactants Amount of reactant added / mmol lon measured Titration method
NiCl, 15 Ni Complexometric(EDTA)

Ni(NOs), 1.5 Ni2 Complexometric(EDTA)
NaOH 3.0 OH- Acid-base(hydrochloric acid)

1.3 NiO/SiO, Kyl & £ 16
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Fig.5 XRD patterns of different NiO/SiO, nanoparticles
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Table 2 Concentration of reactants and different Ni loadings

NaOH added / mmol

Corresponding Ni(NO;), concentration / (mmol - L)

NiO supported / %

0.8 1.6 5.64
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Fig.6 TEM images of NiO/SiO, prepared under different reactants concentrations
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