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7:3:0.4 using a two-roll miller. Then, the above SSG/PDMS composite 
was cured in a mould under 20 MPa at 100 ℃ for 15 min to acquire SSE 
polymer with the thickness of 0.8 mm. For the fabrication of MXene- 
decorated non-woven fabric (M− NWF), the pristine NWF was impreg
nated in the MXene solution with a concentration of 5 mg/mL and then 
dried in the oven at 55 ◦C for 10 min after each impregnation. Here, the 
different contents of MXene on the NWF were determined by controlling 
the impregnation numbers. After that, the obtained M− NWF was placed 
on the bottom SSE, and then the upper SSE was covered on the M− NWF. 
The size of the upper and lower SSE was slightly larger than the middle 
of M− NWF, thus the M− NWF could be successfully encapsulated in the 
middle because of the viscosity of SSE polymer. 

2.4. Characterization 

The Fourier transform infrared (FTIR) spectra of samples were 

acquired by using Nicolet 8700 equipment in ATR mode from 4000 to 
400 cm− 1. The rheological properties of samples were measured by a 
commercial rheometer (Physica MCR 301, Anton Paar Co., Austria). 
Samples were molded into a cylinder shape with a thickness of 1.00 mm 
and a diameter of about 20 mm. The shear frequency varied from 0.1 to 
100 Hz and the strain was set at 0.1%. The testing temperature was set as 
25 ℃. The surface and cross-sectional morphologies of samples were 
characterized by scanning electron microscopy (SEM, Sirion 200, 
accelerating voltage of 10 kV) equipped with an energy-dispersive 
spectroscopy (EDS, accelerating voltage of 15 kV) system. The me
chanical properties of SSE and conductive non-woven fabric were tested 
by the Materials Test System (MTS) and the optical measure system 
equipped with a CCD camera. During the test, the tensile rate was set to 
one thousandth of the effective length of the sample. The standard four- 
point contact method on a four-point probe (FT-340, Ningbo rooko in
strument Co., Ltd., China) was used to test the electrical conductivity. A 

Fig. 1. (a) Schematic of fabrication process of SSE polymer. (b) Synthesis of MXene nanosheets and preparation of SMS sandwich composite. (c) The stretchability of 
SSE and (d) the flexibility of SMS sandwich composite. The (e) Fourier transform infrared (FT-IR) spectroscopy, (f) storage modulus and (g) loss modulus of SSG 
polymer, PDMS and SSE polymer. 
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