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Innovation of basic and applied experimental teaching driven by
the integration of science and education under the background
of “Double First-Class” construction—Taking the photocatalytic
production of hydrogen peroxide by cadmium sulfide nanorods
and its UV-visible absorption spectroscopy as an example

Jianfang Jing
College of Chemistry and Chemical Engineering, Inner Mongolia University, Hohhot, Inner Mongolia, 010021, China

Abstract

This study develops a comprehensive experimental teaching system for photocatalytic hydrogen peroxide production using cadmium
sulfide nanorods, based on the education concept of integrating scientific research with teaching under China’s “Double First-Class”
initiative. The program transforms research outcomes into a progressive teaching workflow encompassing “material synthesis-
performance testing-instrumental analysis”, systematically integrating core knowledge points including inorganic material synthesis,
photocatalytic principles, and UV-Vis spectroscopy. Students can not only deepen their understanding of professional theories but
also cultivate experimental design, data analysis, and scientific research innovation capabilities. The research outcomes provide a
successful case for implementing research-teaching integration reforms in STEM disciplines, demonstrating significant exemplary
value for cultivating innovative talents.
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