
JPCB 112,4079 (2008)

Tejwant Singh and Arvind Kumar

Fluorescence Behavior and Specific Interactions of 
an Ionic Liquid in Ethylene glycol derivatives



Introduction 

In resent years,

unique spatial heterogeneity from results (inherent polar/nonpolar segregation)

- Experimental & computer simulation of pure ionic liquids
(nanostructural organization in ionic liquids with various alkyl chain lengths)

Water or organic solvent mixture are extensively studied by various techniques.

(the exact information about the nature of interaction at molecular level)

1H NMR and FT-IR measurements 
(the existence of aggregate-like structures of the IL in dilute region and 
comparatively stronger cation-anion interactions in the IL-rich region of the mixture)



Introduction 

• Absorption (Cary 500, Varian)
& Fluorescence (Fluorolog, Horiba Jobin Yvon)

• NMR (Bruker 500 and 200 MHz
- standard : TMS in C6D6)

- Chemical shift, (C-2, C-4,C-5, C-14 of ionic liquid)
(-OH of glycol derivatives) 

• FT-IR ( Spectrum GX Series 49387)
(BF4

- stretching of the IL in glycol derivatives)



Results & discussion 

Long tail of absorption spectra
(Due to the Imidazolium moiety of ionic liquid 

and not due to the impurities)

[OMIM][BF4]

0.06 (< 12% absorbed)



Results & discussion 



Results & discussion 

355nm

Red edge effect (excitation wavelength)

CPL 402, 375 (2005), JPCB 109, 9148 (2005) by samanta

> >
390nm 340nm 300nm

Higher viscosity of the longer alkyl chain IL 
or the associated structure with polar/nonpolar segregation
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Results & discussion 

Excitation wavelength : 290nm

Ionic liquid Ionic liquid Ionic liquid

Blue shift (with increase of organic concentration) in the spectra
- intermolecular hydrogen bonding between [OMIM][BF4] and glycol derivatives in the mixtures
- decrease in the viscosity of the medium 

(which makes the relaxation of the photo excited species more efficient) 
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IL decrease
gauchetrans



Results & discussion (NMR) 

Ring stacking through π-π interaction

IL decrease

Aggregated structures decreases with –OC2H4 group



Results & discussion (NMR)

Ring proton at C2

Ring proton at C-4,5

Ring proton at C-14

>
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•Hydrogen-bonded interactions decrease with –OC2H4 group

- Intramolecular hydrogen bonding increases with 
nunmber of oxygen atoms in the ethylene glycol derivative

- Reduces the number of possible intermolecular H-bonds



Results & discussion (FT-IR)



Conclusions 

[OMIM][BF4]+ethylene glycol derivatives

: steady-state fluorescence, 1H NMR, and FT-IR



Results & discussion 


