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distributed under the terms and con- Table S1. FTIR's wavenumber assignments of ENR- 25, ACN, PAN, and ACN-g-ENR prod-
ditions of the Creative Commons At- ucts at different mole ratios.

tribution (CC BY) license (http://crea-

tivecommons.org/licenses/by/4.0/).

Functional Group

A

Wavenumber (cm 1)

v

ENR 25 ACN PAN ACN1o-g-ENR1 ACN15-g-ENR1  ACN20-g-ENR1
C-H stretch Nd 3070 Nd Nd Nd Nd
Sym. stretching (vs -CHs) 2962 Nd Nd 2962 2962 2962
Asym. stretching (vas -CHz) 2924 2918 2916 2924 2924 2924
Sym. stretching (vs -CHz) 2855 2852 2845 2855 2855 2855
in-plane bending (scissoring) (6s-CHz) 1449 1418 1455 1447 1447 1447
out-of-plane bending (wagging) (o -CHz) 1379 Nd 1366 1375 1375 1375
Epoxy, whole ring stretching 1250 Nd Nd 1250 1250 1250
in-plane bending (rocking) (p -CHz) 738 Nd Nd Nd 751 753
=C-H out - plane deformation vib. 835 Nd 802 834 832 832
-CH wagging Nd 684 Nd 659 659 659
-C= N stretch Nd 2230 2242 2241 2242 2241
-C=N stretch Nd 1713 1728 1710 1717 1723
-C=C stretch 1664 1602 1655 1670 1670 1678
Epoxy, half ring stretching 870 Nd Nd 870 870 870

Nd: Not detected.
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Figure S1. 1D 'H-NMR spectra for ACN, PAN, ACN1-g-ENR1, and ACN20-g-ENR.
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Figure S2. 1D ®C-NMR spectra for ACN, PAN, ACN1-g-ENR1, and ACN20-g-ENR.
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Figure S3. 2D NMR spectra for ACN, PAN, ACNio0-g-ENR1, and ACNz-g-ENRu.
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Figure S4. Autoscaled Chromatogram GPC of PAN, LENR 25, ENR- 25, ACNuio-g-ENRi, ACN15-¢g-ENR1, and ACNz2o-g-

ENRu.

Table S2. % GY and % GE data of PAN, ENR- 25 and ACN-g-ENR products at various mole ratios

using Soxhlet method.
Sample ID % GY % GE
PAN 31.70 3.71
ENR- 25 N/A 17.63
ACNw-g-ENR: 32.18 21.08
ACN15-g-ENR: 64.05 56.59
ACN2-g-ENR: 49.78 16.98
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Figure S5. Swelling ratio and crosslink density of ACN-g-ENR products at various mole ratios
using the equilibrium swelling method.
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Table S3. A summary of thermo-mechanical properties as well as the dielectric properties for NR, ENR- 25, ENR- 50, and
NBR from the previous studies compared to ACN-g-ENR products with various mole ratios.

Parameter Polymers
NR ENR- 25 ENR- 50 NBR ACNu-g-ENR:1 ACNis5-g-ENR1 ACN2-g-ENR1
Mh (g mole ) 262,000 [1] 178,792 263,029 100,600 [2] 50,408 11.286 33.547
Mw (g mole 1) 830,000 [1] 1,287,538 1,376,572 40,000 E;]’SSO’OO 171,064 114,657 252,786
PDI (Mw/ Mn) 3.2[1] 7.20 5.23 NA 3.39 1016 754
E (MPa) at -60 °C 6700 [4] 6200 [4] 3800 [4] ~100 [5] 22,286 19,779 132,353
E (MPa) at 25 °C 1.6 [4] 2.1[4] 1.9 [4] ~1[5] 713 55 56,222
Tan dmax (DMA) 2.48 [4] 2.62 [4] 2.70 [4] ~1.3[5] 0.37 1.05 0.34
Ts °C (DMA) -49 [4] -24 [4] -5.7 [4] -19 [5] -12 -15.73 13
Ts°C (DSC) -67 [6] -44 -21 [6] -21.7 -34.96 -39.25 -34.39
Ta (°C) 300 [7] 321 388 [8] 340 [2] 333 393 368
Tmax (°C) ~395[7] 397 393 [8] 520 [2] 400 409 411
Conductivity 1013 19] 107" [10] 107 [11] 6.2 x 10" [12] 1.02 % 101 4.45 % 10° 343 % 10°
(0, S cm)
& 2.22[4] 3.76 [4] 6.00 [4] ~10.8[13] 205 3.04 6.71
& 0.01 [4] 0.03 [4] 0.25 [4] ~0.03 [13] 0.016 10.40 6.87
Tan 6 0.006 [4] 0.008 [4] 0.042 [4] ~0.044 [13] 0.008 1.294 1.023

* The dielectric behavior was recorded at 100 Hz while NR, ENR 25, ENR 50, and our work have measured at 1 kHz.
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