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Fig. S1 Permittivity (A-G) and loss factor (H-N) as a function of temperature at different frequencies for
polymers: PSt (A, H), AS-1 (B, I), AS-2 (C, J), AS-3 (D, K), AS-4 (E, L), AS-5 (F, M) and PAN (G, N).
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Fig. S2 Permittivity (A, B, C and D) and loss factor (E, F, G and H) of PSt, PAN and ASs, measured at 1
V bias and 20 °C (A, E), 60°C (B, F), 90 °C (C, G), and 110 °C (D, H), respectively.
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Fig. S3 Comparison of D-E loops of PSt, PAN and ASs measured at an electric field of 300 MV m™' and
different temperatures of 20 °C (A), 50°C (B), 70°C (C) and 90°C (D).
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Fig. S4 Comparison of discharged energy density (U.) and charge-discharge efficiency (7) of PSt, PAN
and ASs at different electric fields and different temperatures of 20 °C (A), 50 °C (B), 70°C (C) and 90°C

(D).
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Fig. S5 Weibull distribution of the breakdown electric field of PSt, PAN and ASs with varied ratios of St/AN

at 20°C (A), 50°C (B), 70°C (C) and 90°C (D).
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Fig. S6 Leakage current density@ 20 °C (A), 50°C (B), 70°C (C) and 90°C (D) of the PSt, PAN and ASs
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films as a function of electric fields.
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Fig. S7 The discharge energy density (U.) and charge-discharge efficiency (7) of AS-4 compared to
the-state-of-the-art dielectrics.

Polystyrene and polyacrylonitrile were commercial polymers purchased from the
Innochem Company. U, and n of PSt and PAN were measured in the same way as the

AS-4 in section 3. Others come from the references.

polymers Uemax (J cm™3) 77 max (%) Ref
PP 4@600 MV m! 87 S1
BOPP 4.4@600 MV m-! 83 S2
PP-OH 7@650 MV m-! - S3
S0,-PPOg 24@805 MV m-! 45 S4
ArPTU 12@800 MV m'- 90 S5
PTU 11@780 MV m! 90 S3
PEEK 3.0@450 MV m-! 90 S6
PAN 3.7@300MV m" 78

PSt 1.1@200MV m-" 95
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