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Figure S1: Nyquist plots for LSOP20(ILE)
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Figure S2: Nyquist plots for L73P27(ILE)

6x10° 1
./\/\/(,[:: Ry
Ry ® ®
5x10° as 3

4x10°

»  L65P35(ILE)
L65P35(ILE)Ti2
= L65P35(ILE)Ti4
L65P35(ILE)Ti6
L65P35(ILE)Ti8

3x10°

-Z" (Q)

2x10°

1x10°

T T T T T T
0.0 2.0x10° 4.0x10° 6.0x10° 8.0x10°  1.0x10°  1.2x10°
Z(Q)

Figure S3: Nyquist plots for L65P35(ILE)Ti
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Figure S5: Nyquist plots for L58P42(ILE)Ti
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Figure S6: Nyquist plots for L58P42(ILE)Al
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Figure S7 Nyquist plots for LSOPS0(ILE)
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Figure S8: °C CP-MAS NMR for sample L65P35(ILE)AI2
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Figure S9: ’F CP-MAS NMR for sample L65P35(ILE)AI2

Table S1: Equivalent circuit parameters for LSOP20(ILE

L80P20(ILE) L80P20(ILE)AI2 L80P20(ILE)Al4

LRSS Parameter
element Value | Desv. (%)| Value Desv. (%) Value | Desv. (%)
R R (Q)) -8695 -9.55 -9609 -11.65 -993.75 -44.82
R> R (Q)) 1.80-107 1.13 2.00-10° 1.19 2.80-108 2.01
YO0 10O 109 .10-10
Q2 (Mho.s") 3.28-10 8.21 2.78-10 8.21 7.13-10 8.87
n 0.66 1.19 0.66 1.19 0.74 0.95
R3 R (©) 8.00-108 4.10 9.00-107 6.90 8.00-10° 1.20
Y0 106 1076 107
Qs (Mho.s") 4.12-10 2.59 2.82-10 2.59 4.12-10 8.96
n 0.46 2.60 0.46 2.60 0.57 7.21
1 0.012 0.014 1.193
Table S2: Equivalent circuit parameters for L73P27(ILE)Ti
Passive | o L73P27(ILE) L73P27(ILE)Ti2 L73P27(ILE)Ti4
arameter
element Value |Desv. (%)| Value Desv. (%) Value Desv. (%)
R; R (Q) -1571.1 -20.94 -26275 -17.79 -308.81 -70.224
R> R (Q) 8.50-10° 0.98 1.80-10° 5.71 1.70-10° 0.32
Y0 1020 108 1079
Q2 (Mho.s") 3.62-10 9.48 2.14-10 25.43 1.10-10 5.168
n 0.69 1.13 0.49 5.25 0.76 0.57
R; R (Q) 7.00-10° 56.01 6.00-108 2.75 5.00-10°¢ 3.01
YO . 7 . -6 . -7
Qs (Mho.s") 1.66-10 4.76 2.54-10 7.42 9.13-10 6.07
n 0.57 2.59 0.45 8.75 0.54 5.205
v 0.524 0.130 0.205
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Table S3: Equivalent circuit parameters for L73P27(ILE)Al
Parameter
element Value Desv. (%) | Value Desv. (%)

R R (Q) 90.5 -5.8 -685.05 -31.64

R R (Q) 59867 1.457 | 2.50E+05 1.76

Q2 (ME(()).SH) 2.48-107 9.449 2.93-107 8.343
n 0.71 1.034 0.69 0.974

R3 R (Q) 6.51-10’ 4.08 6.85-10% 2.87

Qs (ME(()).s“) 8.91-10°¢ 5.06 2.56-10° 6.379
n 0.36 4.79 0.47 6.434
1 0.044 0.119

Table S4: Equivalent circuit

parameters for L6SP35(ILE)Ti

Passive | oo L65P35(ILE) L65P35(ILE)Ti2 L65P35(ILE)Tid
element Value | Desv.(%)| Value |Desv.(%)| Value |Desv. (%)
Ry R (Q) 135.84 136.86 107.25 93.20 115 8.3
R, R (Q) 2.87-10° 0.73 1.73-10° 0.66 1.13-10° 1.36
Q2 YO0 (Mho.s") 1.07-10° 5.26 1.39-10° 4.10 5.80-10° 9.28
n 0.73 0.55 0.73 043 0.62 1.48
R; R (Q) 3.75-10° 3.89 1.23-10° 4.95 5.99-10° 8.04
Qs YO0 (Mho.s") 1.16-10° 2.18 1.33-10° 2.21 9.48107 1.05
n 0.59 1.83 0.52 1.58 0.64 0.68
v 0.040 0.017 0.014
Parameter
element Value | Desv. (%) | Value |Desv. (%)
R, R (Q) 432.41 3131 | -685.05 | -31.64
R, R (Q) 3.20-10° 0.59 2.50-10° 1.76
Q Y0 (Mho.s") | 6.53-1071° 4.28 2.93-10° 8.34
n 0.77 0.42 0.69 0.97
R; R (Q) 2.90-10% 1.99 6.85-108 2.87
Qs Y0 (Mho.s™) | 2.52:107 0.74 2.56-10° 6.37
n 0.66 0.45 0.47 6.43
v 0.030 0.080
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Table S5: Equivalent circuit parameters for L65P35(ILE)ALl

L65P35(ILE)AI2 L65P35(ILE)Al4 L65P35(ILE)Al6

Lt Parameter
clement Value |Desv.(%)| Value |Desv.(%)| Value |Desv. (%)
R; R (Q) 58 2.61 -388.86 -61.19 -512.19 -67.05
R, R (Q) 2.28 -10* 0.98 2.20-10° 1.90 5.05-10° 2.18
Q: YO0 (Mho.s") | 1.69 107 | 11.52 1.25:10° 751 | 5351010 | 8.56
n 0.76 1.16 0.74 0.90 0.79513 0.99
R; R (Q) 4.12-10° 11.80 7.37-10° 1724 | 4.81-10° 19.30
Qs YO0 (Mho.s?) | 1.02:107 222 2.41-10° 6.76 5.79-107 5.16
n 0.51 1.55 0.38 6.83 0.43 4.62
2 0.030 0.035 0.067
Table S6: Equivalent circuit parameters for L58P42(ILE)Ti
Passive | o o L58P42(ILE) \ L58P42(ILE)Ti2 L58P42(ILE)Ti4
element Value | Desv. (%) | Value | Desv. (%) Value | Desv. (%)
R; R (Q) 536.91 19.16 240 24.67 -1307.3 | -54.53
R, R (Q) 2.01-10° 0.85 1.5-10° 0.90 5.10-10° 2.23
Q YO0 (Mho.s”) | 6.96:10° |  4.64 8.86:10° | 297 3.90-10° | 10.49
n 0.78 0.47 0.69 0.36 0.81 1.21
R; R (Q) 4.44-10° | 2426 4.6-10° 6.47 4.67-10° 3.88
Qs YO0 (Mho.s") | 1.65-10° 2.64 2.02:106 4.83 1.32:10°6 7.13
n 0.44 222 0.50 2.64 0.36 7.78
v 0.021 0.031 0.073
Parameter
element Value | Desv. (%) | Value | Desv. (%)
R; R (Q) -1307.3 -54.53 -1218.9 | -56.66
R, R (Q) 5.10-10° 2.23 9.60-10° 2.62
Q (ME(()).SH) 3.90-10" | 1049 |4.77-10"°| 11.07
n 0.81 1.21 0.79 1.36
R; R (Q) 4.67-10° 3.88 1.20-10° -1.08
Qs (M;{g.sn) 1.32-10° 7.13 9.97-107 | 10.16
n 0.36 7.78 0.41 11.94
r 0.073 0.136
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Table S7: Equivalent circuit parameters for L58P42(ILE)Al

element Parameter Value Desv. (%) Value Desv. (%) Value Desv. (%)

Ry R (Q) 528.97 25.73 160 19.32 -455.45 -75.43
R, R (Q) 1.88:10° 0.54 1.59-10° 0.56 4.38-10° 1.59
Q: Yo(Mho.s") | 6.58-10"1° 4.65 8.86-10710 4.24 5.11-10°1 6.66

n 0.77 0.46 0.76 0.43 0.78 0.77
R; R (Q) 4.54-10° 7.75 1.80-10° 5.24 1.96-10° 22.42
Qs Yo (Mho.s") 8.86-107 1.46 1.29-10° 1.71 1.40-10° 5.93

n 0.59 0.98 0.53 1.18 0.39 6.12

1 0.021 0.015 0.033

Table S8: Equiva

lent circuit parameters for LSOPS0(ILE
Passive L50P50(ILE)Ti2 L50P50(ILE)Ti4
element Parameter Value Desv. (%) Value Desv. (%)
Ry R (Q) 113.15 2.82 113.15 -12.50
R R (Q) 1.13-10° 0.89 3.80-10° 1.58
Q Yo(Mho.s?) | 2.84-10°1 0.59 6.35-101 6.66
n 0.62 0.45 0.73 0.82
R; R (QY) 3.20-10" 7.25 9.90-108 19.38
Qs Yo (Mho.s") 9.11-107 2.90 1.63-10° 6.25
n 0.50 1.89 0.52 4.26
e 0.058 0.175
element Parameter Value |Desv. (%)| Value Desv. (%)
Ry R (Q)) -130.02 -113.39 -112.16 -181.24
R R (Q) 3.81-10° 0.57 6.06-10° 0.81
Q Yo(Mho.s") | 5.72:101 3.83 4.32-1071° 4.43
n 0.77 0.39 0.78 0.45
R; R (Q) 1.10-102 | 13.10 | 1.10-10% 9.34E+6
Qs Yo (Mho.s") 3.89-10° 4.40 1.51-10° 4.36
n 0.52 4.77 0.50 4.49
e 0.023 0.036
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