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Abstract: This study outlines the design of a comprehensive chemical experiment to synthesize Ni-based
nanocatalysts with varying grain sizes for biofuel production. Ni/CeO2. Ni/CeO2-SiO2and Ni/SiO2 nanomaterials were
prepared via a conventional impregnation method and characterized by X-ray diffraction (XRD), X-ray photoelectron
spectroscopy (XPS), and transmission electron microscopy (TEM). The integrated scientific training process—from
catalyst synthesis and structural characterization to performance evaluation—not only cultivate students’
comprehensive experimental skills, but also enhance their research literacy. This experiment aims to illuminate the
intrinsic relationship between material structure and function, fostering a curiosity for investigating the unknown in the
scientific realm. Moreover, the experiment incorporates a curricular focus on the “energy crisis”, heightening students’
awareness of current energy and environmental challenges, and inspiring a personal commitment to environmental
stewardship.
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Catalyst Cce3t/(Ceedt+ + Ceedt) Osur/(Osur + OL) Ni® 2p3i2 (eV) Ni%(Ni® + Ni?*) (%)

Ni/SiO; - - 852.4 13.72
Ni/Ce0,-Si0; 26.04 16.47 852.2 5.50

Ni/CeO2 28.71 60.72 852.1 2.62
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25 B AL R RAL 25 SRR PR S5 R 0T 15 Ni/CeO ALt T8k BAT £ 5 A AL, T SNk
RSHAN A EUE R, TSRS R A T Ni/CeOo-SiO MINI/SIOMEAL T, A & AIAR AR R 4 10 28 S 45
e B AEPIR BT TR
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