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High sensitivity flexible piezoresistive sensor of PDMS porous elastomer decorated
by MXene-PEDOT:PSS

SHI Feifei' , XIONG Juan®, DAN Zhigang
(1. State Environmental Protection Key Laboratory of Eco-Industry, Chinese Research Academy of Environmental
Sciences, Beijing 100012, China; 2. School of Microelectronics, Hubei University, Wuhan 430062, China)

Abstract: Flexible piezoresistive sensors have great application demands in wearable devices, electronic skins,
man-computer interaction, and other fields. The common conductive sensitive media of flexible piezoresistive
sensors suffer from high cost and complex preparation processes, which limit their practical application and mass
production. A porous polydimethylsiloxane (PDMS) elastomer was prepared using gelatin as a sacrificial agent,
and a MXene-poly(3,4-ethylenedioxythiophene) : poly(styrene sulfonate) (PEDOT:PSS)/PDMS composite piezo-
resistive sensor was obtained by impregnation method. Experimental results demonstrated that when the compo-
site concentrations of PEDOT:PSS and MXene are 15 mg/mL and 10 mg/mL, respectively, the sensor has the highest
sensitivity, reaching up to 29.1 kPa™ under the force range of 12-40 kPa. The response and recovery time of the
piezoresistive sensor are 0.36 s and 0.6 s, respectively. After verification, the sensor can detect the movement of
human joints (finger, elbow and knee), indicating that the developed piezoresistive sensor exhibits good applica-
tion prospects in the fields of smart clothing, flexible wearable electronic devices, and human-computer inter-
action.
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Fig.1 SEM images of PEDOT:PSS/polydimethylsiloxane (PDMS) porous

elastomer after loading different concentrations of poly(3,4-
ethylenedioxythiophene):poly(styrene sulfonate) (PEDOT:PSS):
(a) 0 mg/mL; (b) 1 mg/mL; (c) 3 mg/mL; (d) 5 mg/mL;
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Fig.2 SEM images of MXene-PEDOT:PSS/PDMS porous elastomer after
loading different concentrations of MXene: (a) 0 mg/mL; (b) 1 mg/mL;
(c¢) 3 mg/mL; (d) 5 mg/mL; (e) 10 mg/mL; (f) 15 mg/mL
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piezoresistive sensor
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Fig.6 MZXene-PEDOT:PSS/PDMS piezoresistive sensor: (a) Current-voltage curves; Current change rates vs time of 12-48 kPa (b) and 0-44 kPa (c);

(d) Response and recovery curves
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Table1 Performance comparison of flexible piezoresistive sensor
Material Detection range/kPa Sensitivity/kPa™ Response/recovery time/ms Ref.
PDMS@MWCNTSs/PP 2-7 16.6 74/64 (18]
MXene@PDMS 0-40 1.96 40/40 [19]
CNT/PDMS 0-9.2 5.1 54/65 [20]
MXene/NWF 15-150 6.31 300/260 [21]
PANI/BC/CH 0-0.3 1.41 >1 000 [22]
MXene-PEDOT:PSS/PDMS 0-12 14.4 360/600 This work

Notes: PP—Polypropylene; MWCNT—Multiwall carbon nanotube; CNT—Carbon nanotube; NWF—Nonwoven fabric; PANI/BC/
CH—Polyaniline/bacterial cellulose/chitosan.
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Fig.7 Application of MXene-PEDOT:PSS/PDM piezoresistive sensor: Response curves of finger bending (a), elbow bending (b), knee bending (c),

walking (d), running (e) and jumping (f)
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