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12

13 Figure S1. (a) The chemical structure of SA and APP. (b) Optical images of PVA/APP10/SA5 

14 solution.
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16 Figure S2. Optical images of Vertical combustion for PVA/APP0/SA15 (a), PVA/APP5/SA10 (b), 

17 PVA/APP7.5/SA7.5 (c) and PVA/APP15/SA0 (d) at different time period.
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19 Figure S3. Optical images of carbon residue after cone calorimeter test for PVA and PVA 

20 composites.

21

22 Figure S4. The SEM images of carbon residue after cone calorimeter test.



23

24 Figure S5. (a) CO production, (b) Smoke produce rate and (c) Total smoke release curves of PVA 

25 and FR-PVA composites obtained from cone calorimeter test
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27 Figure S6. (a) The resistance variation of carbon residue before and after combustion for wood 

28 without and with FR-PVA coating. (b) Evolution of current of carbon residual during combustion.



29 Table S1. Comparison of flame retardance of As-designed FR-PVA with previous PVA 

30 counterparts.

Flame 

retardant system

Add

(%)

LOI

(%)

∆LOI

(%)

pHRR

(kW m-2)

∆pHRR

(%)

Residue

(wt%)
ref

Graphene 

nanosheets
2 22 13.4 193 60.9 *

[Qiu et al. 

2020]

Carbon 

nanoparticles
3 * * 225 32.0 2.36

[Zahid et 

al. 2020]

Phosphate 

cellulose
15 34.0 88.8 255.4 33.8 18.6

[Wei et al. 

2021]

α-zirconium 

phosphate
20 29.8 61.9 105.7 82.3 35.0

[Zhang et 

al. 2020]

Boron nitride and 

ammonium 

polyphosphate

28.6 29.5 48.2 153 71.1 26
[Zhang et 

al. 2019]

Calcium 

bis(dihydrogenph

osphate) and 

hexachlorocyclotr

-iphosphazene

30 25.6 42.2 117.1 75 39.5
[Zhang et 

al. 2021]

Sodium alginate 

and Pyrovatex 

CP

41.2 30.4 58.3 * * 27
[Wang et 

al. 2020]

Agarose 

macromolecules
50 * * 170.76 37 *

[Yan et 

al. 2021]

Sodium alginate 

and ammonium 

polyphosphate

15 30.2 67.8 306.25 30.6 17.28 This work

31

32
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34 Table S2. The samples composition table of FR-PVA composites.

Samples PVA (g) APP (g) SA (g)

PVA 8.5 0 0

PVA/APP15/SA0 8.5 1.5 0

PVA/APP0/SA15 8.5 0 1.5

PVA/APP10/SA5 8.5 1.0 0.5

PVA/APP7.5/SA7.5 8.5 0.75 0.75

PVA/APP5/SA10 8.5 0.5 1.0
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