
1

Supporting Information

The Effect of Dilution on Induced Free Charge Density Gradients in Room 
Temperature Ionic Liquids

Md. Iqbal Hossain and G. J. Blanchard*

Michigan State University
Department of Chemistry

East Lansing, MI  48824 USA

*  Author to whom correspondence should be addressed:  email: blanchard@chemistry.msu.edu Tel: +1 517 353 1105.

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2022



2

Example of experimental data for CV+ in BMIM+BF4
- (X=0.603) in ACN (X=0.397).  Top panel 

show raw experimental I||(t) and I(t) data.  Bottom panel shows R(t) calculated using Eq. S1 and 
the fit of the function S2 to the experimental data.
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 fit of data to Equation S2

Model ExpDecay1

Equation y = y0 + A1*exp(-(x-x0)/t1)

Reduced 
Chi-Sqr

7.0812E-6

Adj. R-Square 0.99925
Value Standard Error

anisotropy

y0 0 0
x0 3.71343 0
A1 0.37443 0.00119
t1 3.53511 0.01632
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BMIM+BF4
- diluted with ACN

Figure S1.  Anisotropy decay time constants of CV+ in BMIM+BF4
- as a function of distance from 

the ITO support and as a function of dilution with ACN as indicated in the legend.  Each time 
constant is the result of the average of 65,536 (256 x 256 array) I||(t) and I(t) time-resolved data 
sets.  The resulting data are processed according to Eq. 1 and the resulting R(t) function is fitted 
to a single exponential decay function.  The error bars are 1 uncertainties for fits of R(t) to a 
single exponential decay function.  Replicate measurements were performed at least three times.
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BMIM+BF4
- diluted with MeOH

Figure S2.  Anisotropy decay time constants of CV+ in BMIM+BF4
- as a function of distance from 

the ITO support and as a function of dilution with MeOH as indicated in the legend.  Each time 
constant is the result of the average of 65,536 (256 x 256 array) I||(t) and I(t) time-resolved data 
sets.  The resulting data are processed according to Eq. 1 and the resulting R(t) function is fitted 
to a single exponential decay function.  The error bars are 1 uncertainties for fits of R(t) to a 
single exponential decay function.  Replicate measurements were performed at least three times.



6

0 50 100 150 200 250
0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000
D

ec
ay

 T
im

e 
Co

ns
ta

nt
, 

O
R (p

s)

distance from ITO support (m)

 XACN=0
 XACN=0.054
 XACN=0.103
 XACN=0.148
 XACN=0.190
 XACN=0.229
 XACN=0.264
 XACN=0.329
 XACN=0.385
 XACN=0.434
 XACN=0.517
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Figure S3.  Anisotropy decay time constants of CV+ in BMIM+TFSI- as a function of distance from 
the ITO support and as a function of dilution with ACN as indicated in the legend.  Each time 
constant is the result of the average of 65,536 (256 x 256 array) I||(t) and I(t) time-resolved data 
sets.  The resulting data are processed according to Eq. 1 and the resulting R(t) function is fitted 
to a single exponential decay function.  The error bars are 1 uncertainties for fits of R(t) to a 
single exponential decay function.  Replicate measurements were performed at least three times.
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Figure S4.  Anisotropy decay time constants of CV+ in BMIM+TFSI- as a function of distance from 
the ITO support and as a function of dilution with MeOH as indicated in the legend.  Each time 
constant is the result of the average of 65,536 (256 x 256 array) I||(t) and I(t) time-resolved data 
sets.  The resulting data are processed according to Eq. 1 and the resulting R(t) function is fitted 
to a single exponential decay function.  The error bars are 1 uncertainties for fits of R(t) to a 
single exponential decay function.  Replicate measurements were performed at least three times.
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HMIM+TFSI- diluted with ACN
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Figure S5.  Anisotropy decay time constants of CV+ in HMIM+TFSI- as a function of distance 
from the ITO support and as a function of dilution with ACN as indicated in the legend.  Each time 
constant is the result of the average of 65,536 (256 x 256 array) I||(t) and I(t) time-resolved data 
sets.  The resulting data are processed according to Eq. 1 and the resulting R(t) function is fitted 
to a single exponential decay function.  The error bars are 1 uncertainties for fits of R(t) to a 
single exponential decay function.  Replicate measurements were performed at least three times.
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HMIM+TFSI- diluted with MeOH
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Figure S6.  Anisotropy decay time constants of CV+ in HMIM+TFSI- as a function of distance 
from the ITO support and as a function of dilution with MeOH as indicated in the legend.  Each 
time constant is the result of the average of 65,536 (256 x 256 array) I||(t) and I(t) time-resolved 
data sets.  The resulting data are processed according to Eq. 1 and the resulting R(t) function is 
fitted to a single exponential decay function.  The error bars are 1 uncertainties for fits of R(t) 
to a single exponential decay function.  Replicate measurements were performed at least three 
times.


