% Novosibirsk
State
University

*THE REAL SCIENCE

Validation of structural grounds for anomalous molecular
mobility in 1onic liquid glasses

Olga D.Bakulinat4, Michail Yu. lvanov?!2

1) Novosibirsk State University, 630090 Novosibirsk, Russia
2) International Tomography Center SB RAS, 630090, Novosibirsk, Russia
o.bakulina@tomo.nsc.ru

ILs and spin probes Stochastic librations methodology

T # const
B = const

| 1 | ! | 1 | ! |
2 < 6 8
Time delay 21/ ps

D-—

11 _ 1 _ 1011/ 2
=7 mp

' JPCB, 2008, 112, 13285

| | |
344 348
Magnetic field / mT

340

Csmim BF4

3,0 4

40 80 120 160 200 40 80 120 160 200 240 40 80 120 160 200 240 x10® 20~ 40~ €0~ 80 100 - 120
2.0 (h} T T T T T 1 i | p— {*':}1 —r - T -7 ~7"T -7 —T I {d}l L L L | 2.0 3.0 —(a) E —
Tg 1.57 i 1 1 T 115 2.5 - i i
= | ' | 220l :. -
7101 : 1t 110 = 7 |
- - : E 1.5 . -
ol 195 = 40 | _
0 - ﬂ 0.5 _ : -
o 4 . 14 0 : (b)u . | . | . | i | |
Z 3 13 51 | -
0 2 12 - ~ ! u
! o |
11 _ 3F : y
Oy = a_ Bmimer, ()[4 d_[BmimBr 3 0 & 2r ' )
i —e— d,-[Bmim]BF, " [—e—d, - [Bmim]Br ! | 1k -
3t |-m— [Bmim]BF, 1 [-==[Bmim]Er . 13 _ .
7] - - J [
o3 : 0 : : T
® 2t 1 T : - 12 C '
E i ' - ( ) —®— d.-ethanol E
~ 1t 1 F - 11 o b —m— ethanol E _
ﬂ § " 1 3 | M | N 1 » | :. 1 M .- i i 1 i 1 i L i | i L 1 L I: i L =4 | L a | a 1 4 ] L L L 1 a il 4 L - | ﬂ n‘.n E
40 80 120 160 200 40 80 120 160 200 240 40 80 120 160 200 240 O . L E |
Temperature / K Temperature / K Temperature / K 3 E
* M. Yu. lvanoy, et. al., J. Phys. Chem. Lett., 2018, 9, 4607-4612. +O. D. Bakulina, et. al., Nanoscale, 2020, 12, 19982-19991. 0
* M. Yu. lvanoy, et. al., Mendeleev Commun., 2018, 28, 565-573 M. Yu. lvanoy, et. al., Nanoscale, 2021, 3, 4973-4978. : |

338 340 342 344 346 348
Magnetic field / mT

[ Diffusive rotation [

Small-angle
librations

]

e Two fractions — mobile (M) nimmobile (1-M) — coexist close to T,

e Revealing IL heterogeneity in narrow temperature range
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Librations in d-ILs and d-ethanol

* M. Yu. lvanoy, et. al., J. Phys. Chem. B, 2019, 123, 9956-9962.

1.9 20 21 22 23 24

MTSSL

140 K 30,  Csmim BF4 T.
150 K 25 -0
160 K 0,8 - e 60 80 100 120 140 160 180 200
o =0 r— Temperature /| K ———»
1 o s Pulse 06 > e Anomaly, {2} region - the rigidity of local environment gradually increases with
__J\,J‘\\/,_\r 180K & * ~ temperature
- 048
-~ 1,0- .
% 189 . Effect of CH; groups of radical
‘_JL\A'Jr_V 200 K 0,5 1 -0,2 T/K
__J\\/\f_( 75 100 250
210K e S S 7.2 ' : '
60 80 100 120 140 160 180 200 220 240 260 280 300 20 —— MTSSL in water/glycerol
‘J\/\/’___,‘ 220K Temperature / K Y —— N1in [Bmim]|BF4 SS0O,CH;
\J\/V\ oo .

G_l

2010, 16, 5778 — 5782

This work was supported by the Russian Science Foundation (No. 19-13-00071)

M. Yu. Ivanoy, et. al., Molecules, 2021, 26, 5828

20 40

|
60
Temperature / K

| . , |
80 100 120



