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Table S1. Formulations of MCAPP

APP TEOS (Si0, %=28.8%) PETA-APTS

initial loading 1000.0 g 240.0 g 60.0g
after encapsulation  1000.0 g 69.1g 47.1¢g
ratio 89.6% 6.2% 4.2%

PETA-APTS PETA APTS

initial loading 344 ¢ 256¢g

after encapsulation 344 ¢ 127 g

ratio 3.1% 1.1%




Table S2. Element contents of APP and MCAPP.

Element APP MCAPP
C (at%) 16.31 18.33
P (at%) 11.21 6.21
N (at%) 28.41 8.41
O (at%) 44.07 57.46
Si (at%) — 9.59

Total 100.00 100.00




Table S3. Mechanical properties of EVA-1 and EVA-2 in 0-6 weeks.

sample Tensile strength Elongation at break
(MPa) (%)

EVA-1- 9.5240.25 447415
oW

74340.39 410+8
EVA-1-
W 6.13+0.40 31249
EVA-1- 7.8040.35 31747
oW

9.90+0.23 368+ 12
EVA-1-
W 9.80+0.25 39344
EVA-1- 9.9340.15 39047
AW

13.67+0.23 508+5
EVA-1-
SW 11.80+0.34 429+8
EVA-1- 11.70+0.36 44947
6W

11.0340.25 459+8
EVA-2-
oW 10.474+0.16 433415
EVA-2- 10.53+0.18 413410
W

10.90+0.25 420+6
EVA-2-
oW
EVA-2-
3IW
EVA-2-
AW
EVA-2-

SW




EVA-2-
6W

Table S4. LOI values of neat EVA in 0-6 weeks

sample EVA-OW EVA-1W EVA-2W EVA-3W EVA-4W EVA-5W EVA-6W

LOI 18 18 17.5 17.5 17 16.5 16.5




Table SS. LOI values of APP, pentaerythritol, APP/pentaerythritol and MCAPP in

EVA matrix.
EVAI828 (328  APP PER  TEOS-PETA-APTS MCAPP CFA  TAIC 1010  DSTP  LOI
EVA-PER 63.2% 4.8% 19.4% 97%  15%  0.7% 0.7%  19.0
EVA-1 63.2% 48%  19.4% 97%  15%  0.7% 07% 310
EVA-APP/PER 63.2% 48%  174%  2.0% 97%  15%  0.7% 07% 305
EVA-APP/TEOS-PETA-APTS 63.2% 48%  17.4% 2.0% 97%  15%  0.7% 07% 310
EVA-2 63.2% 4.8% 194%  97%  15%  0.7% 0.7%  33.0




Table S6. Related data of EVA-1 and EVA-2 under air atmosphere.

Sample T_swi26(°C) Tmaxt (°C) Tmae (°C)  Residue at 600 °C (wt %)
EVA-1-0W 302.5 328.4 429.6 18.6
EVA-1-6W 291.5 326.1 429.1 16.3
EVA-2-0W 304.7 328.7 443.8 19.7

EVA-2-6W 287.0 327.6 434.2 19.3




NHCH,CH,OH

A,
LA

NHCHZCHQNH
il

Fig. S1 Chemical structure of charring forming agent (CFA)

Synthesis of CFA!:
Cyanuric chloride (1.0 mol) and water (400 mL) were fed into 1000 mL four-neck
flask which was equipped with a stirrer, thermometer, dropping funnel, and reflux

condenser. Ethanolamine (1.0 mol) and NaOH (1.0 mol) were mixed together in water



and then the mixed solution was added dropwise into the flask, and regulated the pH

to 5-8 by the speed of the dropwise. The reaction was kept at 05 °C for 3 h.

After that, a water solution of ethylenediamine (0.5 mol) and NaOH (1.0 mol) was

added to the above reactive system containing intermediate I and kept at pH = 5-8 by

the speed of the dropwise of the alkali solution. The reaction was kept at 40-50 °C for

10 h.

Finally, another mixed water solution of both ethylene-diamine (0.5 mol) and

NaOH (1.0 mol) was added to the above system containing intermediate II and was

refluxed for 10 hr. It was then cooled to room temperature, and the product was

filtered and washed with acetone and water. In this way the char forming agent was

obtained.
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Fig. S2 (a) FTIR spectra of PETA, APTS, PETA-APTS and (b) 'H NMR spectrum of

PETA-APTS.
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Fig. S3 Particle size distribution of APP, CFA and MCAPP
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Fig. S4 XPS survey scans of APP and MCAPP.



Fig. SS Digital images of EVA-1 and EVA-2 in 0-6 weeks.
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Fig. S6 Representative tensile stress—strain curves of pristine EVA

and its composites.




Fig. S7 Digital photographs for tensile samples of EVA-1 and EVA-2 in 0-6 weeks.
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Fig. S8 Effect of hygrothermal ageing on the electrical properties of EVA-1 and
EVA-2 in 0-6 weeks.
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Fig. S9 (a) TGA and (b) DTG curves of EVA-1 and EVA-2 in 0 and 6 weeks under

air condition.
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Fig. S10 Absorbance of pyrolysis products for EVA-1 and EVA-2 in 0 and 6 weeks.
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Fig. S11 SEM images of the surface for EVA-1 and EVA-2 tested for 0, 3, 6 weeks.
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