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Abstract



Results and Discussion
upon dilution with [C5mim][NTf2] , the RSD broadens and 
shifts to higher frequency, which is not expected given
that the RSD of [C5mim][NTf2] is higher in frequency 
and broader (<ω>∽75 /cm ; Δω ∽120 /cm) than that neat
CS2.

Spectral moment <ω> increases smoothly with decreasing
concentration in the range 2.5 to 20 mol %

Peak frequency ωpk decreases with decreasing concentration
in the 2.5 to 20 mol %

120 and 169 /cm smaller peaks : intramolecular vibrations 
f fof the NTf2 ion 



Regime Ⅰ
i t di t t ti b t 10 d 20 l %: intermediate concentration between 10 and  20 mol %

: RSD dominated by CS2 contribution

Regime Ⅱ
idth f RSD i d d t f t ti

(Ⅰ)(Ⅱ)

: width of RSD independent of concentration
: RSD in the region of peak of RSD narrower than RSDs
at higher concentration

: at 5 mol % average distance between CS2 molecules
20 Å i t l t i th l ti l th(Ⅰ)(Ⅱ) ∽ 20 Å , approximately twice the correlation length

D ∽ 11.4 Å , as determined by small- wide- angle 
X-ray scattering (D corresponds to the average size
of the domain, which includes the alkyl tail domain
i d thi k f th h d h ll)size and thickness of the charged shell)

At a CS2 concentration of 5 mol %, the population 
of CS2 molecules in the nonpolar domains of the
IL is low.



The intermolecular dynamics of the CS2/[C5mim][NTf2] mixtures in 
regime Ⅱ
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regime Ⅱ 

The OKE spectra associated with intermolecular vibrational motions 
of CS2 were modeled by two-component line shape function

( ) ( ) ( )                          (2)BL GI I Iω ω ω= +

of CS2 were modeled by two component line shape function  

The low-frequency component is the Bucaro-Litovitz line shape function 

( ) exp( / )             (3)a
BL BL BLI Aω ω ω ω= −

The high-frequency component is the antisymmetrized Gaussian line 
shape function
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shape function



The CS2 contribution to the CS2/ [C5mim][NTf2] mixture
is strikingly similar to the CS2/n-pentane mixture :
ω 19 /cm Δω 49 7 /cm for ; and ω 21 /cm( )mixI ω

Mechanism for shift to lower frequency and narrowing of

ωpk ∽ 19 /cm , Δω ∽49.7 /cm for          ; and ωpk ∽ 21 /cm , 
Δω ∽ 48.6 /cm  for the RSD of the CS2/n-pentane mixture
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( )CSI ω

q y g
must be similar to that CS2/n-pentane mixture,

which is due to softening of the intermolecular potential 
by dilution in weakly interacting alkane solvent :
because CS2 – n-pentane interaction are weaker than 

2
( )mix

CSI ω

CS2-CS2 interaction, the average intermolecular potential
that a CS2 molecule sees in a dilute n-pentane solution 
will be weaker than in neat CS2

shift decrease



Conclusions

The OKE spectrum broadens and shifts to higher frequency as the CS2 concentration is 
decreased  from 20 to 10 mol %  ; at lower concentration no further change in the width
of the OKE spectrum is observedof the OKE spectrum is observed

Multicomponent line shape analysis of the OKE spectrum 5 mol % CS2 in [C5mim][NTf2] 
reveals that the  CS2 and  [C5mim][NTf2] contributions to the spectrum are separable and
h h CS ib i i i il h OKE b i l i f dthat the CS2 contribution is similar to the OKE spectrum being lower in frequency and 
narrower than of neat CS2

These results suggest that at concentration of 5 mol % or less, CS2 molecules are isolatedThese results suggest that at concentration of 5 mol % or less, CS2 molecules are isolated 
from each other and mainly localized in the nonpolar domains of the ionic liquid.


