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1. The details of voltammetry over a range of H[NTT,] concentration,

metals and scan rate studies (Experiment data (-) and optimization of

theoretical curve (0)) vs Ag/Ag” reference redox couple

1.1.1. H[NTf;] reduction only on Pt electrode in [Comim][NTf;]

v= 100, 400, 800mV s™
E=-0.35V

D.=2.5e-7 cm%s™
D,=5.5e-6 cm’s™
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1.1.2. Hydrogen oxidation only on Pt electrode in [Comim][NTf;]

v= 100, 400, 800mV s

E=-0.31V 101
D.=5.5e-6 cm%s™ 8-
D,=2.5e-7 cm®s™ ié 61
Ce=9.1mM § 4
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r=5.25e-4 cm 0-
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1.2 H[NTT;] concentration study on gold in [Co,mim][NTf;])

1.2.1. 89mM H[NTf,] on gold in [C,mim][NTf,])

Au

Scan rate: 100mV/s

Potential window (V): (-1.45, 0.25) 0.

D (HNTf2): 2.5e-7 cm’s™

D (H,): 5.5e-6 cm’s™ 11

I au 4.66-4 cm <

a: 0.35 £ 2

k°:3e-7cms? =

C: 89 mM o -3
. >

Ef:-0.3506 V o

-5

16-14-12-10-08 -‘OI.G 04-02 0.0 o+f2 0.4 0.6
Au Potential Vvs H, / H
Scan rate: 400mV/s

1A
Potential window (V): (-1.45, 0.25)
D (HNTf2): 2.5e-7 cm’s™ 01
D (H,): 5.5e-6 cm%s™ )
I au 4.6e-4 cm <
a: 0.35 £ 29
k: 3e-7cms™ 2 5]
C: 89 mM o
E¢: -0.3506 V 3 41
-5
-6
1.6-1.4-1.2-1.0 0.8 0.6 0.4 -0.2 0.0 sz 0.4 0.6
Au Potential V vs H, / H
Scan rate: 1V/s 1-
Potential window (V): (-1.45, 0.25) 0.
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D (H,): 5.5e-6 cm’s™
I au: 4.6e-4 cm < 27
a: 0.35 ~ -3
. -1 =
k®: 3e-7cms S -4
C: 89 mM % 5]
E¢: -0.3506 V O
-6
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1.2.2. 33mM H[NTT,] on gold in [Comim][NTf,])

Au
Scan rate: 100mV/s 02-
Potential window (V): (-1.55, 0.25) 0.0
D (HNTf2): 2.5e-7 cm?s™ 021
D (H,): 5.5e-6 cm’s™ 04 ]
I aus 4.66-4 cm << -06
a: 0.35 E -0.8 1
k°:3e-7cms* 2 0]
C:33mM 2 2]
Ef: -0.3506 V 8 1.4

-1.64

-1.8

-2.04

15 1.0 05 0.0 0.5
Potential V vs H, / H"
Au 0.0
Scan rate: 400mV/s
Potential window (V): (-1.55, 0.25) 0.5
D (HNTf2): 2.5e-7 cm’s™ <
D (H,): 5.5e-6 cm%s™ £ 10
I au 4.66-4 cm I=
a: 0.35 o 154
k°:3e-7cmst 3
C:33mM -2.01
Ef: -0.3506 V
_2.5_
2.0-1.8-1.6-1.4-1.2-1.0-0.8-0.6-0.4-0.2 0.0 0.2 0.4
Potential Vvs H, / H"
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I au 4.66-4 cm = ]
a: 0.35 § -1.51
k°: 3e-7 cms™ 5
C:33mM O 207
E¢: -0.3506 V .
-3.0
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1.2.3. 12mM H[NTT;,] on gold in [Comim][NTf,])

Au

Scan rate: 100mV/s

Potential window (V): (-1.55, 0.25)
D (HNTf2): 2.5e-7 cm’s™

D (H,): 5.5e-6 cm%s™

I au 4.66-4 cm

a: 0.35

k° 3e-7 cm s™

C:12mM

E:: -0.3506 V

Au

Scan rate: 400mV/s

Potential window (V): (-1.55, 0.25)
D (HNTf2): 2.5e-7 cm’s™

D (H,): 5.5e-6 cm%s™

I au 4.66-4 cm

a: 0.35

k°:3e-7cmst

C:12mM

E:: -0.3506 V

Au

Scan rate: 800mV/s

Potential window (V): (-1.55, 0.25)
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D (H,): 5.5e-6 cm*s™*

I Ao 4.66-4 cm

a: 0.35
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1.3 H[NTT,] concentration study on molybdenum in [Comim][NTf,])

1.3.1. 95mM H[NTTf,] on molybdenum in [Comim][NTf,])

Mo 2-
Scan rate: 25mV/s
Potential window (V): (-1.2, 1)
D (HNTf2): 2.5¢-7 cm?s’ 0]
D (H,): 5.5e-6 cm%s™ <
I vo: 6.56-4 ¢cm £ 29
a: 0.35 =
k°: 6.5e-6 cms™ S 44
C: 95 mM ©
Ef: -0.3506 V 6-
8+
Mo 51.4-1.2-1.0-0.8-0.6-0.4-0.20.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Scan rate: 100mV/s Potential V vs H, / H
Potential window (V): (-1.2, 1) 0+
D (HNTf2): 2.5e-7 cm’s™ :
D (H,): 5.5e-6 cm’s™ < -2
I mo. 6.5€-4 cm =
a: 0.35 T -4
k®: 6.5e-6 cm s 3
C: 95 mM -6
Ef:-0.3506 V
-8
1.41.21.00.80.60.40.20.00.2 0.4 0.60.8 1.0 1.2 1.4
Mo 2- Potential V vs H, / H'
Scan rate: 400mV/s
Potential window (V): (-1.2, 1) 0+
D (HNTf2): 2.5e-7 cm®s™
D (H,): 5.5¢-6 cm’s™ < 7]
I mo. 6.5€-4 cm g 4]
a: 0.35 o
k°:6.5e-6 cms™ 3 -6
C: 95 mM
E¢: -0.3506 V 81
Mo -10-
Scan rate: 800mV/s 1.41.2-1.0-0.80.60.40.20.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Potential window (V): (-1.2, 1) 2 Potential V vs H, / H"
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D (H,): 5.5e-6 cm*s™*
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-10 4
-12 4
-14 . ; ; .

-1.5 -1.0 -0.5 0.0 0.5 1.0 15

vii
Potential V vs H, / H"



Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2012

1.3.2. 30mM H[NTf,] on molybdenum in [Comim][NTf,])

Mo
Scan rate: 25mV/s 0.5~
Potential window (V): (-1.5, 1)
D (HNTf2): 2.5e-7 cm?s™ 0.0
D (H,): 5.5e-6 cm*s™
I vo: 6.56-4 cm < 059
a: 0.35 =
k°: 6.5e-6 cm s & 101
C:30mM 3 s
Ef: -0.3506 V '
-2.04
2547
Mo 05-1.6 1.4 -1.2 -1.oP -ct).st?ol.ei/ -o.4H-o/.2H+o.o 0.2 0.4
54 otential V vs
Scan rate: 100mV/s 2
Potential window (V): (-1.5, 1) 0.04
D (HNTf2): 2.5e-7 cm?s™ 05
D (H,): 5.5e-6 cm%s™ <
I mo. 6.5€-4 cm = -1.01
a:0.35 o
k°: 6.5e-6 cm s 3 7
C:30 mM -2.0 1
Er. -0.3506 V
-2.54
304+
1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4
Mo 0.5+ Potential Vvs H, / H
Scan rate: 400mV/s 0.01
Potential window (V): (-1.5, 1) 0.5-
D (HNTf2): 2.5e-7 cm’s™ <
D (H,): 5.5e-6 cm’s™ £ 10
I vo: 6.56-4 cm 5 15
a: 0.35 S 0.
k°:6.5e-6 cms™ ©
C: 30 mM 251
Ef: -0.3506 V -3.01
-1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4
0.5- Potential V vs H, / H"
Mo 0.0
Scan rate: 800mV/s -0.5
Potential window (V): (-1.2, 1) 1.0
D (HNTf2): 2.5e-7 cm’s™ T .
D (H,): 5.5e-6 cm%™ =
I wo. 6.5e-4 cm E -2.01
a: 0.35 O -251
k°: 6.5e-6 cms™ 30
C:30 mM 25 ]
Ef. -0.3506 V
-4.0

-1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4
Potential Vvs H, / H"
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1.3.3. 19mM H[NTf,] on molybdenum in [Comim][NTf,])

Mo

Scan rate: 25mV/s

Potential window (V): (-1.5, 1)
D (HNTf2): 2.5e-7 cm?s™

D (H,): 5.5e-6 cm*s™

I vo: 6.5€-4 cm

a: 0.35

k°:6.5e-6 cms™

C:19mM

E¢:-0.3506 V

Mo

Scan rate: 100mV/s

Potential window (V): (-1.5, 1)
D (HNTf2): 2.5e-7 cm?s™

D (H,): 5.5e-6 cm%s™

I mo. 6.5€-4 cm

a: 0.35

k°:6.5e-6 cms™

C:19mM

Ef:-0.3506 V

Mo

Scan rate: 400mV/s

Potential window (V): (-1.5, 1)
D (HNTf2): 2.5e-7 cm®s™

D (H,): 5.5e-6 cm%s™

I mo. 6.5€-4 cm

o: 0.35

k®: 6.5e-6 cm s™

C:19mM

E:: -0.3506 V

Mo

Scan rate: 800mV/s

Potential window (V): (-1.5, 1)
D (HNTf2): 2.5e-7 cm’s™

D (H,): 5.5e-6 cm*s™*

I wo. 6.56-4 cm

a: 0.35

k°:6.5e-6 cms™

C:19mM

Ef: -0.3506 V
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1.4. scan rate study of H[NTTf,] reduction on Nickel in [Comim][NTf,])

Ni

Scan rate: 100mV/s

Potential window (V): (-1.35, -0.5)
D (HNTf2): 2.5e-7 cm’s™

D (H,): 5.5e-6 cm*s™

I nic 56-3 cm

a: 0.35

k°:3.5e-7cms™

C: 24 mM

Ef:-0.3506 V

Ni

Scan rate: 200mV/s
Potential window (V): (-1.35, -
0.5)

D (HNTf2): 2.5e-7 cm’s™
D (H,): 5.5e-6 cm%s™

rnic 5e-3 cm

a: 0.35

k°:3.5e-7cms™
C:24mM

Ef: -0.3506 V

Ni

Scan rate: 400mV/s
Potential window (V): (-1.35, -
0.5)

D (HNTf2): 2.5e-7 cm’s™
D (H,): 5.5e-6 cm%s™

rnic 5e-3 cm

a: 0.35

k°:3.5e-7cms™
C:24mM

Ef: -0.3506 V

Current / nA

Current / nA

Current/ nA
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Ni 20+
Scan rate: 600mV/s 01
Potential window (V): (-1.35, - 20
0.5)
D (HNTf2): 2.5e-7 cm?s™ T 0
D (H,): 5.5e-6 cm’s™ = 601
I nic 56-3 ¢m o
a: 0.35 5 801
k°:3.5e-7cms™? O .100-
C:24mM
E; : -0.3506 VV 120
-140 . . . ; ; :
16 -14 -12 -10 -08 -06 -04
Potential V vs H, / H"

Ni 401
Scan rate: 800mV/s 20+
Potential window (V): (-1.35, -0.5) 0-
D (HNTf2): 2.5e-7 cm’s™ 20
D (H,): 5.5e-6 cm’s™ T Ll
I ni- 5e-3 cm = 60l
a: 0.35 S
k°:3.5e-7 cms™ £ 99
C: 24 mM O 1001
Es: -0.3506 V -1204

-140-

-160 —

14 12 -10 -08 -06 -04
Potential V vs H, / H
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1.5. scan rate study of H[NTf,] reduction on Titanium in [Comim][NTf,])

15
Ti 10
Scan rate: 100mV/s < g:
Potential window (V): (-2.6, -0.6) C 5]
D (HNTf2): 2.5e-7 cm’s™ = 104
D (H,): 5.5e-6 cm%s™ o 15
r: 2.5e-3 cm 5 201
. O 251
a:0.2 230
k°:3.5e-8cms™ 35]
C. 88 mM -40 1
E¢: -0.3506 V -451
-50
-28 -26 -24 -22 -20 -18 -16 -14 -12 -1.0 -0.8 -0.6
Potential Vvs H, / H
. 204
Ti 15
Scan rate: 200mV/s 12:
Potential window (V): (-2.6, -0.6) < g:
D (HNTf2): 2.5e-7 cm®s™ £ 10
D (H,): 5.5e-6 cm’s™ = 307
r+i: 2.5e-3cm L 251
0.2 5 3
1 @)
k®:3.5e-8cms :ig:
C: 88 mM 50 1
Er : -0.3506 V 2
-65 4
-70- T T T T T
-3.0 25 2.0 -15 -1.0 05
Potential Vvs H, / H"
. 20
Ti
Scan rate: 400mV/s 0-
Potential window (V): (-2.6, -0.6) <
D (HNTf2): 2.5e-7 cm’s™ S 0.
D (H,): 5.5e-6 cm?s™ =
ro: 2.5e-3cm % 40 -
a: 0.2 %
k°:3.5e-8 cms™ O 4]
C: 88 mM
Es: -0.3506 V 804
-100

2.8 -26 -24 -22 -20 -18 -16 -1.4 -1.2 -1.0 -0.8 -0.6 -04
Potential Vvs H, / H’
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Ti 20 i
Scan rate: 600mV/s
Potential window (V): (-2.6, -0.6) 0+
D (HNTf2): 2.5e-7 cm’s™ <
D (H,): 5.5e-6 cm*s™ = 20
I i 2.5e-3 cm g 40 4
a: 0.2 E
k°:3.5e-8cms? O -60-
C: 88 mM 80
Ef: -0.3506 V e
-100
25262422 20 18 16 14 12 1008 06 04
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