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Figure 1 Temperature-dependent activity of CeO, supports (a) and Pt/CeO, catalysts (b) with varied morphologies, CO
selectivity (c) and stability (d) of Pt/CeO, catalysts.
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Figure 3 Nitrogen adsorption-desorption isotherms (a) and corresponding pore size distribution curves (b) of CeO, with

different morphologies.
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Figure 4 XRD patterns of CeO, with different morphologies (a), and Pt/CeO, catalysts with different support morphologies (b).
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R1  PUCeO, ALT T Ce 3d XPS 1 & 43 WAL A I THIFH .
Table 1 Deconvoluted peak areas of Ce 3d XPS spectra for Pt/CeQ, catalysts.
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Morphology-Controlled CeO; Support for Optimizing the Performance of
Pt/CeQO, Catalyst for Methanol Steam Reforming to Produce Hydrogen: An
Integrated Exploration from Research to Teaching

WANG Zhen-zhen, SUN Zhong-hua, ZHANG Zhi-hui, HE Ming-yang, QIAN Jun-feng”, CHEN Qun
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract Translating cutting-edge scientific research achievements into comprehensive teaching experiments is
an important practice of research feeding back to teaching. This study designed an undergraduate-level
comprehensive experiment focused on “Pt catalyst supported on morphology-controlled CeO, support”, where
students investigated the effect of CeO, support morphology (particles (P), rods (R), cubes (C), and octahedrons
(O)) on metal-support interactions and catalytic performance in methanol steam reforming (MSR). The
experiment adopted a collaborative group-learning mode, where students independently completed the synthesis,
characterization, and performance evaluation of catalysts, systematically improved skills in material preparation,
characterization analysis, and data processing. Results demonstrated that the Pt catalyst supported on rod-shaped
CeO, (Pt/Ce0O,-R) exhibited superior catalytic performance due to its strong metal-carrier interaction and high
oxygen vacancy concentration, with high hydrogen production activity and low CO selectivity. This experiment
not only strengthened students’ theoretical understanding of the “structure-performance relationship” in
heterogeneous catalysis, but also cultivated team collaboration and innovative thinking through research-driven
inquiry, furthermore effectively stimulated students’ interest in material design and catalytic research, and
provided a scalable case for experimental teaching in science and engineering.

Keywords CeO, morphology modulation, Pt catalysts, Methanol steam reforming, Structure-activity relationship,
Comprehensive experiment teaching
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