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Scanning electron microscopy

Sample P2 - 4000PEOT50PBT50_20wt% IL. Sample P4 - 4000PEOT77PBT23_20wt% IL
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Topographic direction B Topographic direction A Image

Figure S 1. Example of SEM images of sample P2 and sample P4 with 20wt% IL, in two areas with different magnifications.
Images recorded in normal imaging mode (left) and in topographic mode, in perpendicular directions (middle and right),
highlighting the surface roughness and embedded anisotropies with different backscattering intensity. Irradiation mode:
point. The scale bars are identical for all photos at the same magnification.



Differential scanning calorimetry

Table S1. Temperature cycle of the pure [BMIM][Tf,N] sample for DSC analysis.

Heating/Cooling Isothermal
StartT EndT Rate T Time
Run Mode (°C) (°C) (°C min?) (°C) (min) Notes
1 heat 0 250 15
isothermal 250 1
cool 250 -100 15
isothermal -100 10
heat -100 250 15 Figure 3D, curve 1
cool 250 -100 Max.
2 heat -100 250 15
isothermal 250 1
cool 250 -40 15
isothermal -40 20
heat -40 250 15 Figure 3D, curve 2
isothermal 250 1
cool 250 -100 15
isothermal -100 1
heat -100 -10 15
isothermal -10 10
cool -10 -100 15
3 heat -100 250 15 Figure 3D, curve 3




Table S2. Thermal properties of the PolyActive™ P1/[BMIM][Tf2N] blend membranes

Glass transition PEOT melting peak PBT melting peak
I  content T dCp Tm dHm Tm dHm
Run wt%) Q) (g'°C) (O (g Q) (8
First heating 0 69.3 1.75 176.8  34.97
4.8 69.8 1.81 177.8 2813
9.1 70.5 1.99 1778 28
16.7 70.6 1.76 176.3 245
23.1 72.3 1.64 1773 23.6
28.6 72.6 1.59 176.1 21
Cooling 0 135.6  -24.0
4.8 1323 -21.8
9.1 1371 224
16.7 1353  -20.2
23.1 1359  -18.8
28.6 1356  -16.8
Second heating 0 -48.4 0.375 0.68 52 1795  26.6
4.8 -48.0 0.296 -1.07 1.28 177.7 239
9.1 -47.5 0.395 -2.58 0.612 1782 23.6
16.7 -47.3 0.327 1775 208
23.1 -47.8 0.392 176.7 205
28.6 -48.8 0.331 1770 183

3 DSC program: heating 0 - 250°C at 15°C min'; isothermal 1 min; cooling 250 - -100°C at -15°C min"; isothermal 1
min; heating 0 - 250°C at 15°C min-'.



Table S3. Thermal properties of the PolyActive™ P2/[BMIM][Tf2N] blend membranes

Glass transition PEOT melting peak PBT melting peak
I  content T dCp Tm dHm Tm dHm
Run @ (Wt%) “© Jgr°cy  (°O) Jg" ) Jg"
First heating 0 35.6 28.9 2226 438
4.8 33.6 24.2 2226 388
9.1 28.4 12.3 222.6 36.2
16.7 27.3 10.2 2223 337
23.1 23.8 2.19 2228  36.8
28.6 2229 292
Cooling 0 11.1 -29.1 1786  -29.1
4.8 9.89 -26.2 180.4  -28.1
9.1 1.44 -17.5 179.4  -24.5
16.7 -0.591 -15.6 179.6  -24.1
23.1 -12.3 -8.3 1789  -24.1
28.6 177.9 -21.5
Second heating 0 35.3 33.6 2142 344
4.8 34.0 27.6 2117 285
9.1 -53.9 0.111 28.0 17.4 2137 272
16.7 -55.3 0.107 26.8 15.4 2115 259
23.1 -55.5 0.178 21.2 10.9 2117 287
28.6 -55.5 0.269 17.2 6.23 2107 222

3 DSC program: heating 0 - 250°C at 15°C min'; isothermal 1 min; cooling 250 - -100°C at -15°C min"'; isothermal 1
min; heating 0 - 250°C at 15°C min-'.



Table S4. Thermal properties of the PolyActive™ P3/[BMIM][Tf2N] blend membranes

Glass transition PEOT melting peak PBT melting peak
I  content Ty dCp Tm dHm Tm dHm
Run wt%) O (g'°C) (O (g Q) (8
First heating 0 244 33.6 57.5 1.0 1348 47
4.8 19.3 23.6 55.2 1.7 1292 73
9.1 23.8 23.3 59.5 1.1 140.6 4.6
16.7 21 19.5 62.0 1.19 1353  4.96
23.1 16.5 8.98 61.5 1.28 1406 2.1
28.6 15.4 1.32 67.9 1.39 1344  5.54
Cooling 0 6.41 -40.3 103.8  -6.99
4.8 4.19 -37.3 91.9 -10.1
9.1 2.54 -27.2 86.5 -7.98
16.7 -1.45 -24.1 86.2 -8.11
23.1 -6.93 -17.5 86.0 -7.77
28.6 -14.8 -12 82.5 -6.47
Second heating 0 -46.7 0.109 27.8 47.4 1423  6.65
4.8 -47.8 0.206 27.8 47.6 1425 51
9.1 -48.9 0.198 24.7 33.4 137.7  4.56
16.7 -50.1 0.281 21.7 29.8 136.5  4.94
23.1 -51 0.301 18.0 22.0 1340  3.49
28.6 -51.2 0.41 14.3 16.8 1355  6.61

3 DSC program: heating 0 - 250°C at 15°C min'; isothermal 1 min; cooling 250 - -100°C at -15°C min"; isothermal 1
min; heating 0 - 250°C at 15°C min-'.



Table S5. Thermal properties of the PolyActive™ P4/[BMIM][Tf2N] blend membranes

Glass transition PEOT melting peak PBT melting peak
IL content ° dc T dHn T dHn
Run wt%) Q) (g'°C) (O (g Q) (8
First heating 0 46 68.1 168.3  2.56
4.8 43.2 58.4 179.4 102
9.1 41.7 51.2 1786  7.58
16.7 394 44.9 181.1  8.29
23.1 35.9 35.9 1771 9.81
28.6 31.9 27.1 178.8  8.37
Cooling 0 21.3 -64.6 151.0  -3.15
4.8 23.3 -61.3 1399  -8.19
9.1 215 -54.4 140.1  -5.48
16.7 16.2 -44.3 1399  -591
23.1 11.7 -37.6 1416  -6.93
28.6 8.17 -28.3 1426 -6.5
Second heating 0 459 71.1 167.7  5.76
4.8 -50.4 0.0738 44.4 58.9 176.8  7.84
9.1 -53.4 0.087 42.6 54.3 183.1  5.87
16.7 -54.9 0.11 39.6 45.3 178.0  7.60
23.1 -56 0.154 37.3 41.4 176.3  9.51
28.6 -56 0.129 33.8 322 1722 947

3 DSC program: heating 0 - 250°C at 15°C min'; isothermal 1 min; cooling 250 - -100°C at -15°C min"'; isothermal 1
min; heating 0 - 250°C at 15°C min-'.
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Figure S2. A) Normalized change in specific heat, B) Normalized melting enthalpy of the PEOT phase and C) Normalized
melting enthalpy of the PBT phase. Normalization is based on the amount of polymer in the blend.
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Figure S3. DSC curves of sample P1 as a function of the IL content (in wt%). The
curves are shifted vertically for clarity. The T is indicated with red arrows. Heating
and cooling rate 15 °C min-.
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Figure S4. DSC curves of sample P2 as a function of the IL content (in wt%). The
curves are shifted vertically for clarity. The T is indicated with red arrows. Heating
and cooling rate 15 °C min-'.
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Figure S5. DSC curves of sample P3 as a function of the IL content (in wt%). The
curves are shifted vertically for clarity. The T is indicated with red arrows. Heating
and cooling rate 15 °C min-'.



Tensile tests
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Figure S6. Example of the tensile curves of sample P4 for A) pure P4, and P4 blends with B) 4.8% IL C) 9.1% IL D)

16.7% IL E) 23.1% IL and F) 28.6% IL



