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A. Experimental setup and pulse sequence
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Scheme S1. Self-built eNMR electrode configuration for 5 mm NMR tubes. The cell has a
length of 2.1 cm. The contacts are housed in a Teflon cap, in which the 5 mm NMR tube can
be fixed with a Teflon screw.
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Scheme S2. Double stimulated echo pulse sequence with alternating polaritiy of the electric
field to compensate convection artefacts.
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B. Raw data of phase shifts for electrophoretic mobility determination

The raw data of the phase shift for the ionic liquids are displayed in Figures S1 to S7. The
applied voltage and drift time are given for every ion species. Due to the automatic

determination of the phase shift, the values of the phase are not absolute, but relative to a

reference spectrum.
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Figure S1. Phase shift in dependence on the gradient strength of EmimBF4 for a) cation (*H)
and b) anion (*°F). Errors are estimated to 3%,
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Figure S2. Phase shift in dependence on the gradient strength of EmimTFSI for a) cation (*H)
and b) anion (*°F). Errors are estimated to £ 3.
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Figure S3. Phase shift in dependence on the gradient strength of P1aTFSI for a) cation (*H)
and b) anion (*°F). Errors are estimated to %32,
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Figure S4. Phase shift in dependence on the gradient strength of BMATFSI for a) cation (*H)
and b) anion (*°F). Errors are estimated to 3=,
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Figure S5. Phase shift in dependence on the gradient strength of BmPipTFSI for a) cation
(*H) and b) anion (*°F). Errors are estimated to +3¢.
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Figure S6. Phase shift in dependence on the gradient strength of BmimPFs for a) cation (*H)

and b) anion (*°F). Errors are estimated to 3=,

45

40
35
30

25

phase shift / ©

BmimTFSI a) cation
U=50V; A, =300ms

Drift

i

A

s
)

T T T T T

-2 -1 0 1 2
gradient strength / (T/m)

phase shift / ©

10

-1041

-204

-3041

404

-5041

;
gy

BmimTFSI b) anion
U=50V;A_ _=200ms

ﬁ*\f\i\%&%

T T T T

-2 0 2 4 6
gradient strength / (T/m)

Figure S7. Phase shift in dependence on the gradient strength of BmimTFSI for a) cation (*H)
and b) anion (*°F). Errors are estimated to £3%. The red line follows from a linear regression.

C. Tabulated mobilities

Table S1. Electrophoretic mobilities of cations and anions in the investigated IL in this study
at 295 K.

lonic Liquid EmimBF, EmimTFSI

BmimTFSI P1,TFSI BMATFSI BmPipTFSI BmimPFg
'y 9.6+0.9 13+1 52+0.5 35+04 22+0.2 14+£02 12+£02
[10—10m2v—1s—1]
'y 13+1 9.6+0.9 6.7+0.7 34+03 26+0.3 19+0.2 1.7+0.2
[10%°m?V1s ]




