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Fig. S1 Photos of the PAAm/PAA-1.1%Fe3+ complexes before and after centrifugation.

Fig. S2 TGA curves of the PAAm/PAA and PAAm/PAA-x%Fe3+ xerogels with different 

mass fraction of FeCl3.
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Fig. S3 FT-IR spectra of the PAAm, PAA, PAA-1.1%Fe3+ and PAA-5.5%Fe3+ films and 

PAAm/PAA-1.1%Fe3+ composite in the range of 2000 to 1380 cm-1. 

FT-IR spectra of pure PAAm, PAA, PAA-1.1%Fe3+, and PAA-5.5%Fe3+ casting films 

and the PAAm/PAA-1.1%Fe3+ composites are shown in Fig. S3. The characteristic 

peak at 1713 cm−1 in the PAA casting film is attributed to the –C=O stretching 

vibration of the carboxylic acid groups in PAA. The FT-IR spectrum of the PAA-

1.1%Fe3+ film shows no obvious changes compared with that of pure PAA film. 

However, the spectrum of PAA-5.5%Fe3+ casting film shows a new characteristic 

peak at 1594 cm-1, which is assigned to the carboxylate groups of PAA coordinated 

with Fe3+ ions. The characteristic peak of the carbonyl groups of carboxylic acid 

groups in PAA shifts from 1713 to 1735 cm−1 in the PAAm/PAA-1.1%Fe3+ composites. 

Meanwhile, the characteristic peak of the amide groups in PAAm film at 1614 cm−1 

shifts to 1589 cm−1 in the PAAm/PAA-1.1%Fe3+ composites. These shifts of the 

carbonyl and amide groups in the FT-IR spectra prove the existence of hydrogen-

bonding interactions between carboxylic acid groups of PAA and amide groups of 

PAAm in the PAAm/PAA-1.1%Fe3+ composites. Therefore, the coordination 
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interactions between PAA and Fe3+ ions and the hydrogen-bonding interactions 

between PAAm and PAA are the primary driving forces for the formation of the 

PAAm/PAA-1.1%Fe3+ hydrogels.

Fig. S4 Cross-sectional SEM images of the PAAm/PAA-1.1%Fe3+ (a) and PAAm/PAA-

1.1%Fe3+/NaCl (b) hydrogels.

Fig. S5 TGA curves of the PAAm/PAA-x%Fe3+/NaCl xerogels with different mass 

fraction of FeCl3.
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Fig. S6 Stress-strain curves of the PAAm/PAA and the PAAm/PAA-x%Fe3+ hydrogels.

Fig. S7 Digital photographs of the PAAm/PAA-1.6%Fe3+/NaCl hydrogel. The scale bar 

is 1 cm.
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Fig. S8 Stress-strain curves of the PAAm/PAA-1.1%Fe3+ hydrogels measured via cyclic 

tensile tests with different rest time between each stretch−release cycle.

Fig. S9 Relative resistance changes of the hydrogel-based ionic skins after different 

cycles of weak pressure measurements (0.1 kPa, 0.2 kPa, 0.3 kPa, 0.4 kPa).
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Table S1. Comparison of comprehensive performances of the hydrogel-based sensors.

Detection LimitType Components Tensile 
Stress

(kPa)

Tensile 
Strain

(%)

Modulus

(kPa)

Gauge

Factor

Sensitivity

(kPa-1) Strain  
(%)

Pressure 
(kPa)

Anti-freezing 
Property

Self-healing 
Property

Ref.

HIa PAAm/PAA/FeCl3/NaCl 1180 573 330 1.96 0.75 0.2-500 0.1-10 Yes Yes This 
work

HI PVA/TA@talc/AlCl3/EG 650 700 N/A 1.3 N/A 100 N/A Yes N/A [1]

HI PVA/PAAm/KCl 180 500 87 N/A 0.05 N/A 7 N/A N/A [2]

HI PAM/LiCl/PDMS N/A 50 N/A 0.84 N/A 50 N/A N/A N/A [3]

HI PAAm/SA/NaCl 650 2000 50 2.66 1.45 0.3-1800 0.1-6 N/A Yes [4]

HI PAA/PDMAPS/NaCl N/A 10000 28 N/A N/A 100 N/A N/A Yes [5]

HI PAA/TA@CNC/AlCl3 300 2800 80 7.8 N/A 2000 N/A N/A Yes [6]

HI ACC/PAA/SA 6 1000 6.7 N/A 0.17 N/A 1 N/A Yes [7]

HI PAAm/SA/TA 50 4000 8 2 N/A 0.05-2100 N/A N/A Yes [8]

HI KCl/κ-Carrageenan/PAM 575 2000 120 0.63 N/A 1000 N/A N/A Yes [9]

HI P(AAM-HMA)/AMP/CTMAB/NaCl 620 2160 25 2.37 N/A 1000 N/A N/A N/A [10]

HI PAM/NaCl N/A 600 N/A N/A N/A 500 40 N/A N/A [11]

HI PSBMA/PHEMA/Laponite 270 2000 N/A 1.8 N/A 100 N/A N/A Yes [12]

HI PDA-talc/PAM/KCl 15 1500 80 N/A N/A 1000 N/A N/A Yes [13]
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HI PVA/GE/Glycerin/NaCl 1040 715 157 0.74 N/A 700 N/A Yes N/A [14]

HEb PVA/FSWCNT/PDA N/A N/A ＜10 N/A N/A N/A N/A N/A Yes [15]

HE PVA/PAA/CNT/FeCl3/PEDOT-PSS/EG 28.33 550 N/A 1.6 0.243 100 25 Yes Yes [16]

HE PAA/GO/CaCl2 750 2500 N/A N/A N/A N/A N/A N/A Yes [17]

HE PVA/SWCNT N/A N/A ＜10 1.51 N/A 1000 N/A N/A Yes [18]

HE PANI/P(AAm-co-HEMA) 1520 310 N/A 1.48 N/A 300 N/A N/A N/A [19]

HE PANI/PSS−UPy N/A N/A ＜3 3.4 N/A 300 N/A N/A Yes [20]

HE PDA-PPy/PAAM 90 1600 N/A N/A N/A N/A N/A N/A N/A [21]

a,b HI and HE are donated as “hydrogel-based ionic skin sensors“ and “hydrogel-based electronic skin sensors“, respectively.

N/A is donated as “not available“ in the references.
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