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Figure S1. Pictures depicting (a) sponge matrix, (b) synthesis of conductive solution of 
PVA/NaNO3 solution, (c) digital image of conductive gel solution, and (d) sponge immersed 
in the conductive solution.
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Figure S2. Microscopic images of (a) unsoaked, (b) soaked, and (c) frozend sponge.
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Figure S3. Graphs showing the elemental composition of (a) unsoaked, (b) soaked, and (c) 
frozen sponge.

Figure S4. Comparative FTIR graph of unsoaked, soaked, and frozen sponge.

Table S1. A summarized table comparing the conductivity and error ranges of unsoaked, 
soaked, and frozen sponge.

Sponges Conductivity (mS/m)

Unsoaked 0.18542 ± 0.50799

Soaked 649.28 ± 69.52987

Frozen 276.43 ± 68.61721
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Figure S5 (a) Schematic representation of the conductivity measurement setup, where sponge 
samples were positioned between copper tape electrodes and interfaced with the 
electrochemical workstation. (b) Nyquist plots illustrating the impedance response of unsoaked 
and soaked sponges.

Figure S6.  Plots reflecting Young’s modulus from the slope of stress-strain curves for (a) 
unsoaked, (b) soaked, and (c) frozen sponge.
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Table S2. The comparative study of compressive strength in terms of Young’s modulus for all 
prepared sponges.

Sponges Young’s Modulus (MPa)

Unsoaked 0.18542 ± 0.50799

Soaked 649.28 ± 69.52987

Frozen 276.43 ± 68.61721

Table S3. A summarized table comparing the compressive strength of previously reported 
sponges

Sr. No. Sponge Compressive Strength 

(MPa)

Reference 

1. rGO/PEI/PDMS 0.11 [1]

2. CNT-PDMS  0.099 [2]

3.  MXene/PPy@PDMS 0.061 [3]

4. PDMS/GO 0.042 [4]

5. PDMS/oND 0.065 [5]

6. CS-TENG 0.10 This Work
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Figure S7. Mechanistic response of CS-TENG during a single-cycle pulse.

Figure S8. Pressure-sensing mechanism of the fabricated CS-TENG, illustrating the changes 
in contact area of the sponge framework under compressive deformation.
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Figure S9. Plots depicting (a) output voltage performance and (b) output current of the TENG 
device.

Figure S10. Graph depicting the output current performance of CS-TENG after 5 months.
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Figure S11. Plots depicting the (a,b) output voltage performance of CS-TENG after 5 
months.

Figure S12. Cyclic stability performance of the CS-TENG over 14,400 cycles at a frequency 
of 4 Hz. 
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Figure S13. Plot depicting the output voltage performance under different frequencies, along 
with the pneumatic system showing pressing and releasing.

Figure S14.  Bending and releasing performance of the CS-TENG in terms of output voltage.
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Figure S15. Radar chart illustrating a comparative analysis of output power density, 
conductivity, current, and voltage among previously reported sponge-based TENGs and CS-
TENG.

Table S4. A summarized table comparing the output power density, conductivity, and voltage 
of previously reported sponge-based TENGs.

Sr. 

No.

Sponge-based 

TENGs

Power 

Density

(W/m2)

Voltage 

(V)

Current

(µA)

Conductivity 

(mS/m)

Reference 

1. PDMS-

MWCNTs/HP

C 

0.098 149.09 0.262 - [6]

2. LMPST 2.89 82 1.66 - [7]

3. LMST 2.48  24 0.188 - [8]

4. PPA TENG 0.0704 80  - - [9]

5. FS-TENG 0.09895 48.19 1.243 - [10]
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6. CS-TENG 0.588 61 1.6 649.28 This 

Work

Figure S16.  Schematic of the CS-TENG circuit for LED illumination and capacitor charging

Figure S17. Demonstration of wired integration of CS- TENG with (a) 7-segment LED display 
and (b) 16×2 LCD.
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