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Table S1. The diffusion coefficients of MBBA in the bulk phase K together with the values of
density p and viscosity 7. The standard deviation of viscosity is less than 4 % of the value.

Sample p/gcm3 p® /10711 m2s! n/mPas
IL;LC - 3.440.1 52
IL4LC 1.341 34401 65
ILeLC -2 46101 76
ILsLC 1.253 3.6+ 0.1 103
IL1oLC 2 24101 115
IL,LC 1.198 23100 146

a) not measured.

Table S2. The diffusion coefficients and reaction rates of MBBA near the interface together with the
refractive index np and the water contamination after the TIR-TG measurements. The standard
deviation of refractive index is approximately 0.02% of the value.

Sample DW /10711 m2 51 kgit) /st np water content / ppm
IL4LC 34+01 11.5+ 0.5 1.46 610
ILcLC 4210.2 50+ 13 = 300
ILsLC 39+0.1 6.0+ 0.6 1.46 570
IL,LC 23+£0.1 12.5+ 0.4 1.47 410

a) not measured.

Table S3. The surface tension y and contact angle 8. on sapphire for IL,LCs, ILs, and MBBA.

Sample y/mNm™! 0. / degree
IL,LC 33.3+0.1 11.8+ 14
ILsLC 32.1+0.1 8.0 + 0.4
IL;,LC 31.8+0.1 7.2+ 0.4
[C4mim][NTH] 33.29 15.7 £+ 1.6
[Csmim][NT£] 31.49 103+ 1.8
[C12mim][NTf] 28.1» 8.8+ 0.8
MBBA 343+ 0.1 6.8+ 1.0

a) Taken from ref. 1)
b) Taken from ref. 2)



Table S4. Number of cation, anion, and MBBA in the MD simulation.

System Cation Anion MBBA
ILLLC 1600 1600 400
ILsLC 1400 1400 350
IL,LC 1200 1200 300

Table S5. Density calculated by MD simulation p(°®) and relative deviation from the experimental

value Ap.
System p€al®) /g cm~3 Ap | %
IL4LC 1.395 + 0.002 +4.0
ILsLC 1.307 £+ 0.002 +4.3
IL,LC 1.250 £ 0.003 +4.3

Table S6 Diffusion coefficients calculated by MD simulation D@9 and corrected diffusion

coefficient of MBBA DIE,[C;;? according to ref. 3).

IL,LC ILsLC ILi,LC
D) /10712 m? 57 8.8+ 0.1 4.0+0.1 1.6+0.1
DL /10712 m? 571 1140 29400 0.84 + 0.04
DL /10712 m? 571 8.0+ 0.1 29401 0.99 +0.03
Do) /10712 m2 s 9.8 4.6 2.0
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Fig. S1. Plot of the decay rate constants k® against g2 for IL,LC (n =3, 6, and 10).
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Fig. S2. Plot of the decay rate constants ks against g2 for each IL,LC.
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Fig. S3. Plot of the decay rate constants kg against g2 for each IL,LC.
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Fig. S4. Snapshots of (A) IL4LC, (B) ILsLC, and (C) IL;,LC. Polar and nonpolar domains are colored
red and green, and MBBA is colored blue. The box size was 9.75 nm for IL4LC, 9.82 nm for ILsLC,
and 9.84 nm for IL2LC.
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