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Examples of F magnetisation versus time for a series of ionic liquids: [TEA-CS8][TFSI], [TEA-
C10][TFSI], [TEA-C12][TFSI], [TEA-C14][TESI] and [TEA-C16][TFSI], respectively.
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Figure S1. ¥F magnetization curves for [TEA-C6] [TFSI]. Solid lines denote single exponential

fits. Bottom x and left y — 10MHz, 7.5MHz, 5.7MHz top x right y -750kHz, 95kHz. 10kHz.
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Figure S52. F magnetization curves for [TEA-C8] [TFSI]. Solid lines denote single exponential

tits. Bottom x and left y — 10MHz, 7.5MHz, 5.7MHz top x right y -750kHz, 95kHz. 10kHz.



Normalized magnetization [a.u.]

1.0/
0.8/
06!
0.4/
02!

0.0

0.01 0.02

0.03

10.4

A 7.5MHz 0.

AYA,-.r‘
.
P A 57MHz
gt 278K 750kHz  10.
O5kHz 1
. 10kHz
0.0 0.1 0.2 0.3

11.0
10.8

10.6

[TEA-C10][TFSI]

0.00 0.02 0.04
1.0 11.0
3 V% 10MHz |
0.87% /% 75MHz 0.8
5.7MHz 1
0'6, 750kHz 10.6

0.4! 95kHz |
, 10kHz 1904

0.2 AN\ ]
10.2

1.0t

0.8

0.6}

0.4
0.2

0.0~

L /"AIA

Y 288K 750kHz
. 95kHz
f 10kHz
0.0 0.1 0.2 0.3

Figure S3.F magnetization curves for [TEA-C10] [TFSI]. Solid lines denote single exponential

tits. Bottom x and left y — 10MHz, 7.5MHz, 5.7MHz top x right y -750kHz, 95kHz. 10kHz.
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Figure S4. °F magnetization curves for [TEA-C12] [TFSI]. Solid lines denote single exponential
fits. Bottom x and left y — 10MHz, 7.5MHz, 5.7MHz top x right y -750kHz, 95kHz. 10kHz.



[TEA-C14][TFSI]

Normalized magnetization [a.u.]

0.00 0.02 0.04 0.00 0.02 0.04 0.06 0.00 0.02 0.04 0.06 0.08
ety 11.0 1.0¢ 11.0 1.0} % 11.0
Fok JE % 10MHz ] r 10MHz 1 r 1

. : % ”." o % 7.5MHz :08 08: 7.5MHz :08 08: :08
RLY, % 57MHz | i - 5.7MHz | i 1
67 ! 273K . eokhy 70.6 0.67 34\ 278K 50Kz 70.6 0.67 70.6
4F 3% 95kHz 10.4 0.4 95kHz 0.4 0.4} 10.4
r 10kHz r 10kHz | r ]
2 A r» 10.2 0.2} 10.2 0.2} ¥ 10.2

: : : : : 0.0 0.0= : : : : : .0 00 R .
0.0 0.1 0.2 0.0 0.1 0.2 0.8 0.0 0.1 0.2 0.3 0.0
0.00 0.05 0.10 0.00 0.05 0.10 0.15 0.0 0.1 0.2 03 04 05
dege—% 1.0 1.0 b % (1.0 1.0 ¢ “Tgame 1.0
e X 10MHz R % 10MHz | r % 10MHz |
% 7.5MHz :0.8 0.8: % 7.5MHz :0.8 0.8: % 7.5MHz :0.8
X 3 % 5.7MHz | | % 5.7MHz | | % 5.7MHz |
W 203K % 750kHS 70.6 0.67 % 750kHz 70.6 0.67 303K % 7ok 70.6
A 95kHz 0.4 0.4} 95kHz  10.4 0.4+ 95kHz {0.4
S 10kHz F 10kHz - 3 10kHz
T E— 102 0.2} “~— 102 0.2 e 10.2
e 00 O00-—f(+—rr+—7r———7———-00 00— : : : : 0.0
0.0 0.1 0.2 0.3 0.0 01 02 03 04 0.0 0.1 0.2
0.0 0.1 0.2 0.3
1.0r p et 11.0
Y 10MHz
0.8: 7 5MHz :0.8
I 57MHz |
06 L 308K % 750kHz | 0.6
04 95kHz 10.4
r 10kHz
0.2¢ 10.2
0.0 0.0

0.0 0.1 02 03 04 05

time [s]
Figure S5. YF magnetization curves for [TEA-C14] [TFSI]. Solid lines denote single exponential
fits. Bottom x and left y — 10MHz, 7.5MHz, 5.7MHz top x right y -750kHz, 95kHz. 10kHz.
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Figure S6. “F magnetization curves for [TEA-C16] [TESI]. Solid lines denote single exponential
fits. Bottom x and left y — 10MHz, 7.5MHz, 5.7MHz top x right y -750kHz, 95kHz. 10kHz.



