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Abstract: The cutting-edge scientific research achievements were introduced into the design of
comprehensive chemical experiments, and an innovative comprehensive experiment for the chemical
specialty was designed: preparation and performance research of high strength and toughness ionic conductive
hydrogel fiber. 2-Acrylamido-2-methylpropanesulfonic acid-N, N-dimethylacrylamide-poly(ethylene glycol)
diacrylate (AMPS-DMAPAA-PEGDA) hydrogel was synthesized, and the fiber preparation, structure
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Figure 1 Comprehensive chemical experiment design idea for preparation and performance research of high strength and

toughness ionic conductive hydrogel fiber
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Table 1 Type and content of cross-linking agent added to synthetic hydrogel and volume of deionized water

IRERZ A K Fs AT & (mmol%) 0.005 g/mL SZRFIFBAAR (L) £ B TR (mL)
1 0.000 0.0 1.33
2 0.001 2.7 1.33
AMPS-DMAPAA- 3 0.003 8.2 1.32
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6 0.010 272 1.33
1 0.000 0.0 1.33
2 0.001 4.8 1.33
AMPS-DMAPAA- 3 0.003 14.5 1.32
PEGDA4 4 0.005 24.2 1.31
5 0.008 38.7 1.29
6 0.010 48.5 1.28
1 0.000 0.0 1.33
2 0.001 8.4 1.32
AMPS- DMAPAA- 3 0.003 25.1 1.31
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5 0.008 19.7 1.31
6 0.010 24.7 1.31
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Figure 3 (a) Preparation of CHF by drawing; (b) Optical microscope image of the obtained CHF
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Figure 4 (a) Bar chart comparing the mechanical properties of CHF synthesized with different types of crosslinking agents
at the same concentration (molar concentration of crosslinking agent: 0.001%); (b) Comparison of mechanical properties of
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Figure 5 Schematic diagram of morphological changes of hydrogel network during stretching
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Figure 6 Polarized microscopy images of CHF prepared with different molar concentrations of crosslinking agents
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Figure 7 (a) Comparison diagram of spinnability of hydrogels prepared with different molar concentrations of crosslinking

agents; (b) Change chart of adhesion strength of hydrogels prepared with different molar concentrations of crosslinking agent

(experimental chart of adhesion strength test is shown in the dotted box)
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Figure 8 (a) Comparison diagram of water retention of
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hydrogels prepared with different molar concentrations
of crosslinking agent (ambient humidity is 11%); (b)
Conductivity comparison diagram of hydrogels prepared with

different molar concentrations of crosslinking agent
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