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Fig. S1 Jincheng Liu et al.
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Fig. S1 SEM images of the surface morphology of the PA66 films at different temperatures in 0.2 

wt% PA66 incubation solution: (a) 120 °C, (b) 130 °C, and (c) 150 °C. Insets are local images 

with high magnification.
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Fig. S2 Jincheng Liu et al.

Fig. S2 Photograph of PA66 spin-coated film before and after incubation.
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Fig. S3 Jincheng Liu et al.
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Fig. S3 SEM images of the surface morphology of the PA66 films for different incubation times 

in 0.2 wt% PA66 incubation solution: (a) 10 min, (b) 1 h, (c) 1.5 h, and (d) 2 h. Insets are local 

images with high magnification.
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Fig. S4 Jincheng Liu et al.
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Fig. S4 Surface SEM images of the PA66 films in different PA66 incubation solutions (140 °C，

30 min): (a) 0 wt%, (b) 0.01 wt%, (c) 0.05 wt%, (d) 0.1 wt%, and (e) 0.3 wt%. Insets are local 

images with high magnification.
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Table S1 Jincheng Liu et al.

Table S1 Crystallinity index data for the initial PA66 spin-coated film and structural PA66 film 

incubated at various concentrations.

Samples Crystallinity/%

Initial PA66 21.43

0.01 wt% 23.31

0.05 wt% 24.72

0.1 wt% 26.59

0.2 wt% 35.67

0.3 wt% 22.64
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Fig. S5 Jincheng Liu et al.

Fig. S5 FTIR spectra of pure PA66 spin-coated film and PA66 lamellae-crystal films at various 

incubation concentrations.
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Fig. S6 Jincheng Liu et al. 

Fig. S6 AFM images of (a) pure PA66 spin-coated film and (b) PA66 lamellae-crystal film.
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Fig. S7 Jincheng Liu et al.

Fig. S7 Transfer charge quantities of TENGs based on pure PA66 spin-coated film and PA66 

lamellae-crystal structure films incubated in several incubation solution concentrations.
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Fig. S8 Jincheng Liu et al.

Fig. S8 Histogram of the thickness distribution of the lamellae crystal.
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Fig. S9 Jincheng Liu et al.

Fig. S9 Stress of the initial PA66 spin-coated film and PA66 lamellae crystal films as a function 

of incubation concentrations.
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Fig. S10 Jincheng Liu et al.

Fig. S10 The surface morphology of PA66 lamellae crystal film after 10,000 seconds of impact 

at 2 Hz.
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Table S2 Jincheng Liu et al.

Table S2 LC-TENG performance compared to previously reported triboelectric nanogenerators.

Referenc

e

Materials 

(Friction Layers)

Output 

Voltage (V)

Output 

Current 

(μA)

Power 

Density 

(W/m2)

Tappin

g force 

(N)

Sensitivity

(V/F)

Operation 

frequency 

(Hz)

(1)
electrospun nylon 
66-Silk & /PVDF-

PET

101 9.34 0.28 8 121.625 8

(2)

electrospun PA66 
nanofiber & 
electrospun 

P(VDF-TrFE) 
nanofiber

166 8.5 0.093 200 0.83 5

(3) PA66-Ag yarn & 
PTFE-Ag yarn

32 1.9 0.0075 - - 3

(4)

patterned PVDF 
membranes and 
patterned nylon 

membranes

~120 ~6.0 0.23 ~78.4 ~1.5306 2.85

(5)

PA66/MWCNTs 
nanofibers film & 
electrospun PVDF 

nanofibers film

142 15.5 1.5 15 9.4667 5

(6) nylon & Silicone 
Rubber

1170 138 11.2 100 11.7 3

(7) electrospun PA66 
nanofiber & Ni-

45 0.77 0.0104 16.2 2.7778 -
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MOF/PVDF 
nanofibers film

This 

work

lamellae-crystal 

PA66 & FEP
153 7.35 0.67 10 15.3 2

From the above obtained data, the sensitivity (S), which indicates the relationship between ΔV 

(change in voltage) and ΔF (change in force), can be calculated using the following formula,

𝑆=
∆𝑉
∆𝐹

Here, ΔV represents the change in voltage, while ΔF represents the change in force. By 

calculation, the sensitivity of the LC-TENG was determined to be 15.3 V/N. Table R2-1 shows a 

comparison between previously reported nylon-based sensors and those based on PA66 lamellae 

crystals. Although the previously reported nylon nanofiber-based triboelectric nanogenerator has 

shown great potential as a self-powered sensor, it has poor sensitivity. Addressing all, here we 

have fabricated PA66 lamellae crystal-based LC-TENG with enhanced sensitivity. This enhanced 

performance motivates the use of the fabricated LC-TENG as a self-powered sensor for motion, 

joint monitoring, etc.
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