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I. Purity of prepared ILs-F

Table S1 Purity of prepared ILs-F

ILs-F Purity /% ¢ ILs-F Purity /% ¢
[Hmim]F 99 [Bpy]F 98
[Bmim]F 99 [Opy]F 99
[Emim]F 99 [PP4]F 98
[Amim]F 99 [N22a6]F 99

[Epy]F 98 [Ny444]F 99

@ The purity of ILs-F were determined with '"F-NMR and the corresponding spectra were

provided in Electronic Supporting Information.

II. NMR information of ILs-F

®
) 2
[Hmim]F
'"H-NMR: 0.76 ppm (t, J= 7.0 Hz, 3H), 1.25-1.15 ppm (m, 6H), 1.77 ppm (p, J = 7.1
Hz, 2H), 3.80 ppm (s, 3H), 4.10 ppm (t, /= 7.1 Hz, 2H), 7.35 ppm (t, /= 1.7 Hz, 1H),
7.39 ppm (t, J=1.7 Hz, 1H), 8 8.63 ppm (s, 1H).
BC-NMR: 13.20 ppm (d, J= 5.4 Hz), 16.83 ppm (d, J = 2.3 Hz), 21.73 ppm (s), 24.94
ppm (s), 29.09 ppm (d, J = 8.6 Hz), 30.29 ppm (s), 35.93-35.16 ppm (m), 49.82-49.12
ppm (m), 57.37 (t, J=3.1 Hz), 122.18 ppm (d, J = 10.2 Hz), 123.47 ppm (d, J = 10.7
Hz), 135.78 ppm (s).
YF-NMR: -122.40 ppm (1F, s)



08¢ —

60°%
oﬁ.ww
1y

£€9'8 —

—=

Feee

=S9

ke

1R
Feee

0l
0l

1.0 05 0.0

\n

-

<

[q\]

b

[q\]

<

o

0

on

<

4)
S

piR=Y

4(

=
&=

<

Vo)

0

v

<

O

A

O

<

o~

)

~

<

o0

9.0 85

S1°221
NN.NNﬁV
¥ ect
167621 N.

8L°GET —

(-]

Vel

v

—

Vel

N

Ll

o

Ual

<t

Nl

v

v~

© g
=N
o
N

v =

7f

vy

<)

v

(o)}

o

—

—

Vel

g\l

—

S

<t

—



1 1.004

10.01=F

-104 110 116 -122 128 134 -140 -146 -152
f1 (ppm)

N
e

L

\
[Bmim]F
'H-NMR: 0.80-0.84 ppm (dd, 3H, J=13.9, 6.5 Hz), 1.19-1.25 ppm (m, 2H), 1.72-1.77
ppm (m, 2H), 3.79 ppm (s, 3H), 4.08-4.11 ppm (t, 2H, J=7.1 Hz), 7.32 ppm (s, 1H),
7.37 ppm (s, 1H), 8.65 ppm (s, 1H).
BC-NMR: 12.56 ppm (d, J=5.6 Hz), 18.68 ppm (d, J=9.8 Hz), 31.21 ppm (s), 31.81
ppm (s), 35.54 ppm (s), 36.37 ppm (s), 49.25 ppm (d, J=9.7 Hz), 121.70 ppm (s),

122.16 ppm (s), 123.05 ppm (s), 123.41 ppm (s), 135.80 ppm (s).
YF-NMR: -122.46 ppm (1F, s)
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[Emim]F
'H-NMR: 1.42-1.45 ppm (t, 3H, J=7.4 Hz), 3.83 ppm (3H, s), 4.15-4.18 ppm (q, 2H,
J=7.4 Hz), 7.36 ppm (s, 1H), 7.42 ppm (s, 1H), 5 8.62 (s, 1H).
BC-NMR: 14.39-14.41 ppm (d, J=2.1 Hz), 35.46-35.55 ppm (dd, J=9.6, 4.4 Hz),
44.62-44.76 ppm (m), 121.79 ppm (s), 123.33-123.37 ppm (d, J=6.0 Hz), 135.52 ppm

(s)
YF-NMR: -122.20 ppm (1F, s)
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[Amim]F

'H-NMR: 3.85 ppm (s, 3H), 4.76-4.77 ppm (d, 2H, J=6.1 Hz), 5.31-5.34 ppm (m, 1H),
5.38-5.40 ppm (m, 1H), 5.97-6.03 ppm (ddt, 1H, J=16.5, 10.3, 6.1 Hz), 7.40 ppm (d,
1H, J=1.9 Hz), 7.41 ppm (d, 1H, 1.9 Hz)

IBC-NMR: 35.46-35.77 ppm (m), 51.31-51.44 ppm (t, /=9.4 Hz), 120.62-120.77 ppm
(t, J=11.3 Hz), 122.16-122.24 ppm (d, J=12.4 Hz), 123.47-123.56 ppm (d, /=12.5 Hz),
130.25-130.43 ppm (dd, J=15.6, 9.8 Hz), 135.58-136.02 ppm (m)

YF-NMR: -122.05 ppm (1F, s)
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[Epy]F

'H-NMR: 1.57 ppm (t, 3H, J=7.4 Hz), 4.56-4.60 ppm (q, 2H, J=7.4 Hz), 7.98-8.00
ppm (t, 2H, J=6.8 Hz), 8.45-8.48 ppm (t, 1H, J=7.8 Hz), 8.78-8.79 (d, 2H, J=5.8 Hz)
IBC-NMR: 15.58 ppm (d, J=2.8 Hz), 57.29 ppm (s), 128.19 ppm (s), 143. 89 ppm (d,
J=7.8 Hz), 145.40 ppm (s)

19F-NMR: -122.15 ppm (1F, s)
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[Bpy]F
'TH-NMR: 0.85-0.88 ppm (t, 3H, J=6.9 Hz), 1.25-1.32 ppm (m, 2H), 1.90-1.95 ppm

(m, 2H), 4.53-4.55 ppm (t, 2H, J=7.4 Hz), 7.98-8.00 ppm (t, 2H, J=6.9 Hz), 8.45-8.48

ppm (t, 1H, J/=7.9 Hz), 8.77-8.78 ppm (d, 2H, J=5.7 Hz)
BC-NMR: 12.59 ppm (s), 18.66 ppm (s), 32.52 ppm (s), 61.70 ppm (s), 128.34 ppm

(s), 144.36 ppm (s), 146.43 ppm (s)
YF-NMR: -122.30 ppm (1F, s)

11



98°0

§2°9
NN._W
821
671 \
1€
061
16°1 /
261
;._N
61

€8 Y
¥e .wW
g

86°L
66°L W
00°8

S8
Lv'8 W
8V '8
LL'8
8L°8 >

ov'€

e

Fee

180°C

1001
81°C

1.0 05 0.0

o

—_

<

o

\

o

<

on

\n

on

<

TE
2,

nE

41

G

<

v

o

v

<

=)

\

N

o

~

\n

o~

<

o0

9.0 85

65721 —

99 81 —

26°Ce —

0L°19—

¥1°821 —

9T FPT ~

ey §v1 —

Vel
S
N
Ll
o
(=
e}
Nal
o
e
o
o
~
—
O G~
oo
v
[o)}
v
—
—
el
o
—

12



1.004

40.02=

98 -104 -110 -116 122 128 134 -140
f1 (ppm)
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[OpylF

'H-NMR: 0.77 ppm (t, /= 7.0 Hz, 1H), 1.31-1.08 ppm (m, 12H), 1.95 ppm (p, J=17.3
Hz, 1H), 4.54 ppm (t, /= 7.3 Hz, 1H), 8.00 ppm (t, /= 7.0 Hz, 1H), 8.48 ppm (t, J =
7.8 Hz, 1H), 8.77 ppm (d, /= 5.6 Hz, 1H).

IBC-NMR: 13.33 ppm (s), 16.77 ppm (s), 21.92 ppm (s), 25.11 ppm (s), 28.02 ppm (d,
J=17.7 Hz), 30.44 ppm (s), 30.88 ppm (s), 57.41 ppm (s), 61.97 ppm (s), 128.15
ppm (s), 144.14 ppm (s), 145.46 ppm (s).

YF-NMR: -122.32 ppm (1F, s).

13



W~ ZwE —o® ) OBOY ©OWODPLD=©
S ST oS58 5o o SFD NN N e =
o3 o8 03 o6 o6 o6 o8 = ~ < e e e e i e i e i b - I

:
Y
€
/
E

T
=
—
;ID?

.00 f——-

D.14 1
b.26
12.29
3.54 {F

X
[}
oo
W

S
o
8.0

5 5045 40 35 30 25 2
f1 (ppm)

75 7.0 65 6.0 5.

o= e
e = = o wwmo—n = o
. : 5 = 2IBL=y £ A
EE @ bt

£ 8 . SSwe S o
== B s E ]
Vi (. [

135 115 95 80 65 50 35 20
f1 (ppm)

14



0
40.0= |-

-112 -118 -124 -130 -136

f1 (ppm)
(o) ro
N
/ NN\
[PP4]F

'"H-NMR: 0.89 (t, J = 7.4 Hz, 3H), 1.39-1.26 (m, 2H), 1.73-1.49 (m, 4H), 1.87-1.75
(m, 4H), 3.33-3.18 (m, 3H), 2.95 (s, 6H).
BC-NMR: 12.79 ppm (s), 16.78 ppm (s), 19.18 ppm (s), 19.48 ppm (s), 20.57 ppm (s),

23.08 ppm (s), 47.67 ppm (s), 57.41 ppm (s), 61.24-60.93 ppm (m), 63.17 ppm (s).
YF-NMR: -122.40 ppm (1F, s).
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\/\/Q\]@_/ FE)
[N2226] F

'TH-NMR: 0.79-0.82 ppm (t, 3H, J=7.1 Hz), 1.17-1.20 ppm (m, 9H), 1.24-1.31 ppm
(m, 6H), 3.06-3.09 ppm (m, 2H), 3.18-3.22 (m, 6H, J=7.3 Hz)

BC-NMR: 6.46-6.59 ppm (d, J=19.6 Hz), 13.18 ppm (s), 20.78 ppm (s), 21.73 ppm
(1C, s), 21.78 ppm (d, J=16.4 Hz), 25.20 ppm (s), 30.44-30.50 ppm (d, /=16.4 Hz)
52.38 ppm (s), 56.64 ppm (s)

YF-NMR: -122.35 ppm (1F, s)
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[Nyga4] F

'H-NMR: 0.85-0.89 ppm (t, 3H, J=7.4 Hz), 1.25-1.32 ppm (m, 2H), 1.55-1.61 ppm
(m, 2H), 3.11-3.14 ppm (dd, 2H, J=10.0, 7.1 Hz)
BC-NMR: 12.80 ppm (s), 19.13 ppm (s), 23.11 ppm (s), 58.09-58.13 ppm (m)

19F-NMR: -122.71 ppm (1F, s)
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I1. FT-IR spectra of ILs-L

— [Bmim|Cl [Bmim]Cl/FeCl, (molar fraction of FeCl, is 0.67)
—— [Bmim]Cl/CuCl (molar fraction of CuCl is 0.67) — [Bmim|Cl ’
S0 100 1500 2000 2500 3000 3500 s 1600 1500 2000 2500 3000 3300
Wavenumber cm’

Wavenumber cm”
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— [Bmim]Cl —_ [Bmim]Cl/AlCl3 (molar fraction OfAICI3 is 0.67)
— [Bmim]Cl/ZnCl, (molar fraction of ZnCl, is 0.67) — [Bmim]Cl
500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 3500
Wavenumber cm’” Wavenumber cm’
— [BmimCl — [Bmim|Cl
[Bmim]CI/AICI, (molar fraction of AICL, is 0.6) — [Bmim]CVAIC, (molar fraction of AICL, is 0.55)
500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 3500
Wavenumber e’ Wavenumber o’
— [Bmim|Cl

— [Bmim]CI/AICI, (molar fraction of AICL, is 0.5)

500 1000 1500 2000 2500 3000 3500
Wavenumber cm’!
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III. MS information
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