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Fig. S1 Stress distribution of FEA results for foams (95% porosity) with different moduli of Eo,
5Eo and 10Eo, where Eo = 6.5 Mpa
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Fig. S2 Compression stress-strain curve of non-porous PU plate showing the modulus is ~6.5
MPa that evaluated by computing slope curve

—

PU foam

L

PU-IL/@

Y 3>

Fig. S3 Scanning electron microscope (SEM) images of initial PU foam (a) and the PU-IL
composite foam (b) It is clearly shown that the IL is just on the pore walls rather than in the
pores, while PU-IL composite foam still maintains high porosity (95.4%). The mass ratio of
the PU skeleton and IL in the composite foam is about 1:3
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Fig. S4 (a) FTIR spectra of PU foam and PU-IL (BMIMBF4) composite foam. (b) The partial
amplified FTIR spectra shows an ether (C-O-C) band shifting to lower wavenumber from
1092 cm™ to 1071 cm™. The FTIR results suggest that the cations (imidazolium) of
BMIMBF; interacte with ether group to some extent, indicating an interaction intensification
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Fig. S5 (a) Capacitance-frequency curve of a PU-IL foam-based pressure sensor at unloading

state (0 kPa). (b) Capacitance-frequency curve of a PU-IL foam-based sensing device under a
pressure of 6.5 kPa
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Fig. S6 The melamine foam with 98.8% porosity was selected to load IL. (a) Compression
stress-strain curve of melamine-IL foam, compression modulus of which is 24.5 kPa
evaluated with in the linear strain range (0-0.6). (b) Sensitivity of the melamine-IL foam-
based pressure sensor under various pressure range. The sensitivity value is 1344.4 kPa™ at
10-100 kPa, 280.4 kPa* at 100-200 kPa and 121.2 kPa* at 200-700 kPa
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Fig. S7 Hysteresis of (a) PU-IL composite foam-based and (b) PU foam-based pressure
sensors in three loading-unloading cycles
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Fig. S8 Resolving a tiny pressure change of 5.2 Pa under a referent pressure of 3.25 kPa
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Fig. S9 EDS images of the PU-IL foam (a) after 5000 compression cycles at a pressure of ~10
kPa. From the distribution of elements including nitrogen (b), fluorine (c) and boron (d), we
can further verify that the IL always attaches on the surface of the PU skeleton and maintains

structural stability even during a
300000

250000+

200000+

QO
Q
<

100000 -

1§

50000

0

long period of mechanical compression

150000

After 5000 compression cycles "..J
gmam
S, = 624 kPa"

S, = 1773 kPa

S, = 9193 kPa™

0 20 40 60 80 100
Pressure (kPa)

Fig. S10 Sensitivity of the PU-IL composite foam-based sensor after 5000 compression

cycles
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Fig. S11 Capacitance response of our sensor under different (a) humidity and (b) temperature
conditions
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