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Figure S1. The FT-IR spectrogram of GO, GO@PAN and GO@PHPy.
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Figure S2. FT-IR spectrogram of PAA, GO/PAA, GO@PAN/PAA and GO@PHPy/PAA 

composite hydrogels.
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Figure S3. UV-Vis spectra of GO (0.025 mg/mL), GO@PAN (0.025 mg/mL), 

GO@PHPy (0.025 mg/mL), AA (1 mg/mL), GO (0.025 mg/mL)+AA (1 mg/mL), 

GO@PAN (0.025 mg/mL)+AA (1 mg/mL) and GO@PHPy (0.025 mg/mL)+AA (1 

mg/mL) solution.
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Figure S4. XPS spectra of PAA gels, GO/PAA gels, GO@PAN/PAA gels and 

GO@PHPy/PAA gels.



Figure S5. SEM image of PAA hydrogels (a), GO/PAA hydrogels (b) 

GO@PAN/PAA gels (c) and GO@PHPy/PAA hydrogels (d).
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Figure S6. Stress image of GO@PHPy/PAA gels at different pH.



Table S1. Chemical composition of GO, GO@DETA, GO@BiBB, GO@PAN and 

GO@PHPy from XPS.

XPS (atom %)Samples
C O Br N

GO 64.2 29.5 0 0

GO@DETA 64.4 25.6 0 5.6

GO@BiBB 65.5 24.6 0.4 5.9

GO@PAN 74.4 3.3 0.1 21.4

GO@PHPy 77.1 5.1 0.1 16.8


