Structure of anions and cations constituting the room-temperature ionic liquids
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Optical Heterodyne Detected Optical Kerr Effect Method
Orientational Dynamics of Molecules in Pure Liquids
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Data Analysis
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1—ethyl-3—methylimidazolium
tetrachloroaurate

TATB
(1 ,3,5—triamin—2,4,6—trinitrobenzene)

Another ionic liquid
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® Use optical heterodyne—detected Raman—-induced Kerr effect spectroscopy (OHD-

RIKES) was a Low-frequency spectra of binary room—temperature ionic liquid (RTIL)
mixtures

® The spectra of these binary mixtures are well described by the weighted sums of the
spectra for the neat RTILs.

® Additivity of the OKE spectra can be explained by locally ordered domains.




Pese
® [C mim][NTf,]

[C.mim]” [NTE,] Br

® [C.mim]Br
® Mixtures of [C.mim][NTf,] and [C;mim]Br : [C;mim][NTf,] mol fractions xyr,=0.25,
0.50, 0.75




® Semilogarithmic plot of typical OHD—-RIKES

data for the X\11,=0.75 mixture between-0.2
and 6ps at 295K.
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® The solid red curve is a fit of the data
to a biexponential decay function for
0.5<tK6ps.

Normalized OHD-RIKES Signal

V(1) = 4 exp(—2) + 4, exp(-2) + B
T T

1 2

TABLE 1: Fit Parameters for OHD-RIKES Response for
0.5 <t <6 ps?
N L
RTIL system : Aj 71/ps WA Tofps 1 B
[Csmim|NTf,, 0.8811 0.115 4+ 0.019',0.0915 2.62 % 0.35 10.0275
|[Csmim|Br  10.9200 0.12 4+ 0.06 :'0,0716 0.67 + 0.07 :0.0084
v, = 0.25 109355 0.41+0.06 110.0150 0.41 ;0.0495
vt = 0.90 10.9492  0.28 + 0.02 :|0,009 0.77 10.0413
xnte, = 0.75 10.9352 0.26 £ 0.03 !

Nondiffusive diffusive
dynamics dynamics




2, [Csmim][NTF,](b) |

Reduced Spectral Density

Wavenumber / cm™"

® Reduced spectral densities of (a) [Csmim]Br and (b) [Csmim] [NTf,] at 295K.
® The solid red curves are the multicomponent fits of the reduced spectral densities.

® The component bands obtained in the multicomponent an alysis of the reduced spectral

densities are also shown.




| v I b
Xntie= 0.75 (g)

[1(1)1ix (w) = N[XNsz Ly, (@) +(1- XNT, ) ()]

® Experimentally measured and calculated
reduced spectral densities of binary mixtures of
[Csmim] [NTf,] and [Csmim]Br corresponding
to xyrro= (2)0.25, (b)0.50, and (c)0.75.

®The calculated reduced spectral densities

£
7]
=
Q
Q
©
=
Q
@
=3
n
o
o
0
=
5
12

were obtained from the mole—fraction weighted
sums of reduced spectral densities for the neat

ionic liguids.
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® Liquid crystal (8CB) Kerr signal
(obtained by applying the Fourier—transform procedure to the reduced
Response)
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Locally
ordered
domains

® Assume :
(1)The existence of /ocally ordered domains in the neat RTILs

(2)The structures of these locally ordered domains are preserved upon mixing.

® |ocally ordered domains :
characterized by a set of normal-mode frequencies corresponding to the
collective translational and rotational motion of the ions within the domain.




Block copolymers :

comprise two or more homopolymer subunits linked by covalent bonds .

The union of the homopolymer subunits may require an intermediate non-repeating
subunit, known as a junction block. Block copolymers with two or three distinct blocks

are called diblock copolymers and triblock copolymers, respectively.
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