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Abstract: Biomorphic ceria materials were prepared using bamboo leaves as template. The effects of mass ratio of
bamboo leaves to cerium nitrate and reaction temperature were investigated. Fourier transfer infrared spectroscopy
(FTIR), field emission scanning electron microscope (FESEM), X-ray diffractometer (XRD), transmission electron
microscope (TEM) and N, adsorption-desorption were used to characterize the sample. The results indicate that when the
mass ratio of bamboo leaves to cerium nitrate is 1:1 and the reaction is carried out at 70 ‘C, the CeO, materials obtained
have accurately hierarchical porous structure, and HMT as the precipitant can also promote CeO, precursor particles
pre-assembled on the surface of template. The CeO, material synthesized with the catalyst amount of 0.2 g is used to
decolorize 100 mL acid fuchsine solution with the fuchsine concentration of 20 mg/L. The decolorization rate is up to
95% after 120 min.
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Table 1 Preparation conditions of templates/CeO, precursor

samples
Sample m(Template): Reaction
No. m(Ce(NOs);:6H,0)) temperature/ C
1 3:1 70
2 1:1 70
3 1:3 70
4 1:1 50
5 1:1 100

BEHETPRE S BN D g b, DL 2 °C/min AOFHE
HR, I 550 'C, HUALEE 2 h, AR IR CeOs.
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Fig. 1 SEM images of original template of bamboo leaves (a) and original template treated with chemical pretreatment (b)
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Fig. 2 SEM images of CeO, prepared with different mass ratios of template and Ce(NO3);-6H,O (M1c): (a) 3:1; (b) 1:3; (¢), (d) 1:1
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Fig. 3 SEM images of CeQ, at different reaction temperatures: (a) 50 C; (b) 100 C
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Fig. 4 TEM images of biomimetic structural hierarchical porous CeO,: (a) CeO, particles; (b) Distance of crystal lattice
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Fig. 5§ XRD patterns of CeO, with biomimetic structure (a)

and nonporous CeQ, (b)
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Fig. 6 Nitrogen adsorption-desorption isotherm plots (a) and

corresponding pore size distribution plot (b) of biomorphic
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Fig. 7 FTIR spectra of original template of bamboo leaves (a),
original template treated with chemical pretreatment (b) and

original template treated with cerium nitrate (c)
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