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Research Feeding Back into Teaching: Experimental Exploration and
Promotion of Hydrophilic Sponge Project Based on Hofmeister Effect

JIANG Xian-cai*, WEI Si-git, SHI Jing-han!, CHEN Peng-da?, ZHU Shu-ying®*
(!school of Chemical Engineering, 2School of Chemistry, Fuzhou University, Fuzhou 350108)

Abstract: In response to the Ministry of Education’s call for “research feeding back into teaching” and to
address the low prevalence of experiments on organic polymer porous materials in undergraduate teaching,
this study leverages the research group’s preliminary achievements to transform the high-performance
sponge preparation technology based on the Hofmeister effect into an undergraduate experimental
teaching project. In this experiment, we used poly(vinyl alcohol) (PVA) as the raw material and glycerol,
calcium chloride, and sodium citrate as additives, achieving the sol-gel transition of PVA solution through
the synergistic effects of multiple components, successfully producing hydrophilic porous sponges. The
experimental principles are intuitive, the operational difficulty aligns with the theoretical knowledge
and skill levels of undergraduates, and the phenomena are distinct with strong extensibility. It has been
successfully implemented in the “comprehensive experiments” course for chemical engineering and
technology majors at Fuzhou University. Teaching practice demonstrates that students can complete the
entire process from material synthesis to performance testing, not only deepening their understanding of
relevant theoretical knowledge and enhancing their comprehensive practical abilities, but also stimulating
research interest and innovative thinking, providing a valuable model for building a new engineering
experimental curriculum system that integrates science and education.
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Figure 1 The flowchart of the preparation process of PVA sponge
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Figure 2 Physical properties and performance characterization of PVA sponge: (a) Macroscopic morphology, elasticity and

internal porous structure; (b) Dye adsorption effect; (c) Autonomous water absorption process; (d) Water droplet spreading
behavior (33 ms); (e) Typical tensile stress-strain curves under dry and wet conditions; (f) Young’s modulus and toughness under

corresponding conditions; (g) 10 cycles compression curves
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