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Note S1:

We have employed the well-established series capacitor model for TENGs to calculate surface 

charge density (σ). The VOC of a TENG with two dielectric layers in series is [1]:

                                                                                                                          (S1)
  𝑉𝑂𝐶 =

𝜎𝑑1

𝜀0𝜀𝑟1
+

𝜎𝑑2

𝜀0𝜀𝑟2

where d and εr are the thickness and relative permittivity of each layer. Solving for σ yields:
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For TENG based on PVA/Chitosan fiber and PLA fiber, the effective permittivity of 

PVA/Chitosan layer (εr1) has been calculated using the linear mixing rule based on volume 

fractions. The volume fraction of PVA (ϕPVA) has been derived from the known mass fraction 

(WPVA=65%) and the material densities (ρPVA =1.19 g/cm3, ρChitosan=1.75 g/cm3):
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Then, the effective permittivity of PVA/Chitosan layer (εr1) has been calculated as:

                                                                                   (S4)𝜀𝑟1 = 𝜙𝑃𝑉𝐴 × 𝜀𝑃𝑉𝐴 + 𝜙𝐶ℎ𝑖𝑡𝑜𝑠𝑎𝑛 × 𝜀𝐶ℎ𝑖𝑡𝑜𝑠𝑎𝑛

Using established literature values εPVA=6.0, εChitosan=10.0, and εPLA=3 [2-4] with layer thicknesses 

of 50 μm for both ssamples, the calculation gives εr1≈7.1. Applying Equation (S1) with the 



measured VOC=23.34 V for PVA/Chitosan fiber-based TENG, the calculated surface charge 

density is obtained as 9.10 C/m2. To isolate the effect of the blend, we have performed the same 

calculation for the TENG based on pure PVA fiber. With the generated VOC of 6.51 V. the 

calculation yields surface charge density of 2.54 C/m2.

Table S1. Mass loss of the assembled bilayer sample during biodegradation in PBS buffer over 
time.

Immersion Time (Days) Average Mass Loss of Sample (%)
10 9
20 42
40 75
60 96
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