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Fig S1. Molecular structure comparison of RNA and DNA highlighting the key chemical 

differences relevant to flame-retardant behavior.
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Fig. S2. Comparison of the chemical state between RNA and DNA via FTIR.
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Fig. S3. Thermal behaviors of Uracil and Thymine. (a) TGA, (b) DSC, and (c) DTA.
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Fig. S4. Optimization of RNA concentration through TGA analysis.
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Fig. S5. Comparative thermal analyses of RNA-PUF and DNA-PUF. (a) TGA, (b) DSC, and 

(c) DTA.
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Fig. S6. Comparison of thermal degradation behavior between RNA-PUF and DNA-PUF 

through DTG curves.
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Fig. S7. UL-94 HBF test for DNA-PUF.
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Fig. S8. UL-94 HBF test for RNA-PUF after aging and water immersion.
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Fig. S9. UL-94 HBF test for DNA-PUF after aging and water immersion.
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Fig. S10. Photographs of RNA-PUF before and after conduction of LOI test. 
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Fig. S11. Cone calorimetry analysis of DNA-PUF. (a) Heat-release rate (HRR), (b) Total heat 

release (THR), and (c) Total smoke release (TSR) curves of bare PUF and DNA-PUF measured 

under an external heat flux of 35 kW/m². (d) Top-view and side-view photographs of DNA-

PUF before and after cone calorimetry testing.
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Fig. S12. EDS analysis results of bare PUF and RNA-PUF (B); (B) means before combustion.
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Fig. S13. Tensile stress-strain curves of bare PUF, RNA-PUF, and DNA-PUF, along with the 

photographs of RNA-PUF during the tensile test.
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Fig. S14. Investigation of recovery behavior of bare PUF, RNA-PUF, and DNA-PUF under a 

compression load of 3000 kPa.
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Fig. S15. Comparative FTIR analysis among bare PUF, RNA, and RNA-PUF.
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Fig. S16. XPS narrow-range spectra for bare PUF and RNA-PUF.
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Fig. S17. STA-MS spectra of RNA thermal decomposition.
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Table S1. UL94 HBF and LOI test results for RNA-PUF and DNA-PUF after aging and 

immersion.

Materials Aging method UL94 HBF test LOI (%)

Non-treated HF-1 29.3 ± 0.5

Ambient HF-1 29.2 ± 0.4

Heat HF-1 26.6 ± 0.8
RNA-PUF

Immersion NR 18.8 ± 0.1

Non-treated HF-1 28.0 ± 0.4

Ambient HF-1 27.8 ± 0.5

Heat HF-1 24.3 ± 0.7
DNA-PUF

Immersion NR 17.9 ± 0.1
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Table S2. Comparison of flame retardancy evaluation of FR applied PUFs.

 

Materials Applied concentration
(wt%)

LOI
(%)

p-HRR reduction rate
(%) Ref

RNA 5.0 29.3 49.4 This 
work

PFAPP/PL 30 24.5 48.1 1

ATP 20 28.0 48.0 2

MADP-DOPO 15 27.0 32.9 3

PEPS 25 27.0 30.6 4

BDMPP 20 23.0 13.5 5

CMA 30 24.1 10.8 6

DOPO-BA 20 28.1 8.5 7
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