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Table S1. Thickness, densities (ρm), envelope densities (ρe), and porosities of SF/CNF composites 

with different CNF concentrations. 

Sample Thickness (mm) ρm (g · cm-3) ρe (g · cm-3) P (%) 

SF nonwoven 0.89±0.09 1.36 ± 0.01 0.79 ± 0.03 40.91 ± 1.08 

SF/CNF5 1.02±0.12 1.36 ± 0.02 0.84 ± 0.04 38.24 ± 1.49 

SF/CNF10 1.12±0.16 1.36 ± 0.02 0.99 ± 0.01 27.21 ± 1.75 

SF/CNF15 1.14±0.17 1.37 ± 0.01 1.02 ± 0.02 25.91 ± 1.36 
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Table S2. Mechanical properties of nonwoven SF and SF/CNF composites with various amounts 

of CNFs: tensile strength, tensile strain, initial modulus, and impact strength. 

 

 

Sample 
Tensile strength 

(MPa) 

Tensile strain 

(%) 

Initial modulus 

(GPa) 

Impact strength 

(kJ/m2) 

SF nonwoven 66 ±  18.9 18.6 ±  8.5 1.2 ±  0.2 14.9 ±  4.3 

SF/CNF5 111.1 ±  11.7 12.7 ±  0.4 2.0 ±  0.2 22.7 ±  1.9 

SF/CNF10 140.1 ±  14.3 12.3 ±  0.6 2.7 ±  0.2 31.2 ±  3.8 

SF/CNF15 143.5 ±  8.3 11.4 ±  1.6 3.0 ±  0.1 48.8 ±  1.6 
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Fig. S1. Cross sectional optical images of Direct Red 80 dyed SF / CNF composites with various 

amounts of CNF 

 


