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Template Synthesis and Adsorption of Hollow ZrO, Microspheres
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Abstract ZrO, hollow microspheres, with thick shell and “network-wall”, were successfully synthesized
by a facile and mild water-bath method using the rape pollen as a bio-template. The scanning electron mi-
croscope (SEM), X-ray diffraction (XRD), FT-IR, N, adsorption-desorption analyses and thermal analysis
were used for the structural characterizations of the products and the precursors. The adsorption performance
of products was researched preliminarily. The results show that the shell of ZrO, hollow microspheres con-
sists of the nanoparticles to cause the formation of the mesoporous structure. Two kinds of ZrO, hollow mi-
crospheres with different shell thickness and surface morphology can be achieved when the ways for treat-
ment pollen is different. The “network-wall” ZrO, hollow microspheres have a unique morphological, higher
surface area and stronger adsorption capability for eriochrome black T. We also discussed the formation
mechanism of the ZrO, hollow microspheres by inducing of pollen.
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Figure 1 The SEM images of pollen (a) and surface (b), S-1 (c) and surface (d)
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Figure 2 The SEM images of acid treatment pollen (a) and surface (b), S-2 (c) and surface (d)
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Figure 3 FT-IR spectra of the pollen (a) and pollen with acid
treatment (b)
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Figure 4 TG and DTG curves of the sample S-1 precursor (a) and sample S-2 precursor (b)
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Table 1 EDS data of ZrO, microspheres S-1 and S-2
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Figure 5 XRD patterns of ZrO, hollow microspheres S-1 (a)
and S-2 (b)
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Table 2 The parameters of surface and pore size of samples S-1
and S-2

Sample Sper/(meg ) Vpor/(cm’sg™")  Ryor/nm
S-1 83.85 0.07 16.40
S-2 115.83 0.16 16.45
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Figure 6 Nitrogen adsorption-desorption isotherm and the pore
size distribution of S-2
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Figure 7 Schematic illustration of ZrO, hollow microspheres
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Table 3 The adsorption capability of different ZrO, particles on
the eriochrome black T
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Figure 8 The effects of S-2 dosage on R; and O,
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Figure 9 The adsorption isothermal curves of ZrO, S-2 on eri-
ochrome black T
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