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Figure S1. Illustration of the container used for chemical post-treatment using NH3 
vapor. The lignin-silicone composite was exposed to NH3 vapor without contacting 
the solution. 

Figure S2. Procedure for making the “sandwich” structured composite. Two pieces of 
pre-fabricated lignin-silicone elastomer were attached to the top and bottom inner 
walls of mold prior to injection of the foam. 
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Figure S3. Illustration of the instrument used for the thermal conductivity test. 

 

Equation for thermal conductivity calculation: 

𝑘 =   
𝑄!"#$%&

𝐴  ×   𝑑𝑇 𝑑𝑥
 

where k is the thermal conductivity of the tested sample, Q is the heat transferred 
from the hot to cold block (without considering the heat loss to surrounding, Qsample = 
Qhot = Qcold = 1/2 ( Qhot + Qcold)), A is the area of sample, dT is the temperature 
difference of cold and hot block, dx is the distance of two blocks and equal to the 
thickness of sample.  
 
 

  
Figure S4. Lignin particles before and after modification with PMDS: left is raw 
lignin, which could be dispersed in water; right is PMDS-modified lignin, which is 
more hydrophobic and immiscible with water. 

 



 

Figure S5. DRIFT-IR spectra of lignin before and after modification with PHMS, Si-
H band presents ~2150 cm-1. 

 

 
Figure S6. Dripping of lignin-silicone composites during combustion. The residual 
burst apart from sample, from (A) to (B), exposing the inner black char (B). 

 

 
Figure S7. Combustion of lignin-silicone foams (A: F-41C; and B: F-41E). 
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Figure S8. Sample F-41A (A) and F-41D (B) after combustion, (C) silica shell coating 
the sample after burning. 

 
 

 
Figure S9. Sample F-41D before (A) and after (B) the combustion test; bending and 
twisting were applied to test the flexibility.  

 

 

Figure S10. ATR-FTIR spectrum for the lignin-silicone elastomer and lignin, residual 
Si-H was detected at the surface in the former case. 




