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Figure S1. ArPTU synthesis equation and SEM images of ArPTU particles.
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Figure S2. NMR spectra of ArPTU in DMSO-ds.
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Figure S3. XRD patterns of composite films with different ArPTU contents.
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Figure S4. SEM images of PEl and 1 wt.%, 3 wt.%, 5 wt.% ArPTU composite films cross-section.
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Figure S5. TGA curves of PEl and PEI/2 wt.% ArPTU films.
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Figure S6. (a) Stress-strain curves and (b) Young’s modulus of PEI/ArPTU composite films.
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Figure S7. Temperature-dependent loss and dielectric constant of PEl and PEI/ArPTU composite

films.

_14B-7F
NE 1.2E-7E PEI v 3 wt%ArPTU
2 1E-7E 1 wt.%ArPTU ¢ 4 wt.%ArPTU
5 2 WE%AIPTU 5 wt.%ArPTU
>, SE8F
£ 6E-8F
e E L 2 .‘
S 4B-8F weeq R0 4
= - Yvy® *ovY
= g Vo W
% [ ""’ ""
o0 [ \'v- b, o
o ' iz e
5 288} Crom @150 °C
'J : 1 1 1 1 1
-100 -50 0 50 100
Electric field (MV/m)

Figure S8. The leak current of ArPTU/PEI composite films at 150 °C.
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Figure S9. TSDC curves of PEl and PEI/ArPTU composite films.

(a) (b),, -
1.8} :
20F
16}
-~ PEL o 18 1 wt.% ArPTU
£ L4 £ 16fF
8 8
T 2L j L
E 1.2 % 1.4
g lof g '2r @25 °C
Z o8t @2s 5 10 —=— 100MV/m
=T —=— 100 MV/m g 0.8 —e— 200MV/m
= 4. —e—200 MV/m = 0.6 —a— 300MVim
04 —— 300 MV/m =] 04 —v— 400MV/m
0.2 —v— 400 MVim : —e— 500MV/m
= —+— 500 MV/m 02 —— 590MV/m
0.0 . . . . . 00 . . . . ! .
100 200 300 400 500 0 100 200 300 400 500 600
Electric field (MV/m) Electric feld (MV/m)
©), @),
20F 20F
— 13F 2 wt.% ArPTU 5 18+ 3 wt.% ArPTU
£ 16} 5 16t
% 14} % 14+
- F L
5t @25 g @2sC
§ L0 —— 100 MVim g1 —— 100 MV/m
Z 0.8 —e— 200 MV/m g 0.8 —— 200 MV/m
S 06 —4—300 MV/m = 06 —&— 300 MVim
8 e —7— 400 MVim & —v—400 MV/m
02 —— 500 MV/m 02 —— 500 MV/m
< —— 600 MV/im ; —— 570 MVim
0.0 . i f 0.0 . { ]
0 100 200 300 400  S00 600 0 100 200 300 400 500 600
Electric field (MV/im) Electric field (MV/m)
(e)z.o (ﬂ 2.0
18} 1.8+
o Lor 4 Wt.%ArPTU o 1or 5 wt.% ArPTU
514} 514}
9 12f 9 12}
510} g 10+
= @25 °C k-1 @25°C
T 08} - 2 08f -
| —e— 100 MV/m g —e— 100 MVim
S 06 —e— 200 MVim Z 0.6 —e— 200 MV/m
g4 —+—300 MV/m ~ 04 —&— 300 MVim
o —v— 400 MV/m b3 —v— 400 MV/m
= Lo —— 500 MVim = —e— 500 MV/m
U‘U L 1 L 1 1 L U(] 1 1 L 1 1
0 100 200 300 400 500 0 100 200 300 400 500
Electric field (MV/m) Electric field (MV/m)

Figure S10. P-E loops of PEI/ArPTU composite films at 25 °C.
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Figure S11. P-E loops of PEI/ArPTU composite films at 150 °C.
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Figure S12. Cyclic performance of PEI/2 wt.% ArPTU films.



