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Figure 1 Experimental design
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Figure 2 FTIR spectra of HPAM-GSP-7. 5 and s-PAM hydrogels
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Figure 3 Loading-unloading curves (a) and rheology data (b) of the two hydrogels
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Figure 4 Conductivity of the HPAM-GSP-7. 5 hydrogel (a), relative resistance-strain and gauge factor-strain curves of
the HPAM-GSP-7. 5 hydrogel (b), tensile strength and relative resistance of of the HPAM-GSP-7. 5 hydrogel upon 10
cyclic loads (c¢), the relative resistance of the HPAM-GSP-7. 5 hydrogel to detect finger bending at different angles (d)
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Experiment Design and Teaching Reform for the Fabrication and
Application of High-performance Conductive Hydrogels

LUO Chun-hui® , XIE Shuai, WEI Ning
(College of Chemistry and Chemical Engineering , North Minzu University , Yinchuan 750021, China)

Abstract: Based on research projects and school characteristics, a teaching experiment was designed for the fabrication
and application of high-performance conductive hydrogels. The experiment includes preparation. mechanical properties,
structure-property relationship, and application of the conductive hydrogel. Owing to the synergy of hydrophobic
associations and ionic interactions, the obtained hydrogel displayed outstanding mechanical properties, that is, the tensile
strain and toughness were 30mm/mm and 10. 34MJ/m’, which were 19 and 225 times of the traditional polyacrylamide
hydrogel, respectively. In addition, it exhibited gauge factor of 3.4, and could reliably monitor finger bending. This
experiment captured the students’ attention and promoted their involvements. The experiment not only consolidated basic
concepts in the field of organic chemistry, analytical chemistry, polymer chemistry and material engineering, but also
improved their skills in conducting experiments, analyzing data and conveying information accurately.

Key words: Experiment design; Teaching reform; Conductive hydrogel
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