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1. Experimental Analysis of Ionic Solutions’ Influence on HPC-PAA based chiral nematic LCE Performance
To investigate the influence of ions on the mechanical properties of HPC-PAA elastomer, a series of soaking experiments were conducted. Firstly, the HPC-PAA elastomer was immersed in 1 M ion solutions containing identical Cl⁻ anions but varying cations (Ca²⁺, Fe³⁺, Na⁺, Zn²⁺, K⁺) for 90 minutes. Subsequently, the elastomer was soaked in 1 M ion solutions with identical Na⁺ cations but varying anions (Cl⁻, SO₄²⁻, CO₃²⁻) for 90 minutes. Finally, to examine the effect of ion solution concentrations on the elastomer, it was soaked in CaCl₂ solutions with different concentrations (0.5, 0.6, 0.75, 1.0 M) and NaCl solutions with different concentrations (0.8, 1.0, 1.2, 1.4 M) for 90 mins.
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[bookmark: _Hlk184037147]Fig.S1 a The tensile curves of elastomers prepared in the CaCl2 solutions with different concentrations b The tensile curves of elastomers prepared in the NaCl solutions with different concentrations c FT-IR spectrum of the integration of diverse components of HPC-AA elastomers obtained by soaking in CaCl2 solution d & e Split-peak fitting of hydrogen bonding (H-bond) peaks on FT-IR (4000 ~ 2500 cm-1) of HPC-AA14% elastomer prepared in NaCl, CaCl2, respectively. (The peak of different color: Blue: weak H-bond; Green: medium H-bond; Red: Strong H-bond) f The 50th stretching-relaxation cycles (σ-ε) curves of the HPC-AA14% (Na2SO4) elastomer
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Fig.S2 a HPC-AA elastomers Molecular simulation (MD) of HPC-AA elastomers prepared in NaCl
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Fig.S3 X-ray scattering patterns of the 200%, 400% stretched elastomer. Top row: SAXS patterns; Bottom row: WAXS patterns
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Figure S4. Pattern encryption: The letters B, D and patterns of flower on the elastomer do not appear noticeable when not stretched, while they show a clear outline when stretched from red to blue-green.
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