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The synthesis of ionic liquids often occurs via a metathesis or acid base reaction with a halide 
salt (chloride or bromide) as one of the starting products. The final ionic liquids still contain 
halide impurities, even after intensive purification. These impurities have a significant effect 
on the chemical and physical properties of the ionic liquid, and particularly on the viscosity 
and the electrochemical window. Organometallic catalysts can be poisoned by halide 
impurities. 

Different instrumental analytical techniques such as ICP-MS, capillary electrophoresis, 
voltammetry and ion chromatography have already been applied successfully for the 
determination of low ppm halide concentrations in ionic liquids. Unfortunately, all these 
techniques are time-consuming, because they require the construction of calibration curves.1 

Total reflection X-ray fluorescence (TXRF) is an analytical technique for simultaneous multi-
element trace analysis in liquids, suspensions and solids.2  TXRF is a powerful analytical tool 
with respect to detectable elemental range, simplicity of quantification and detection limits. 
This includes the capacity to detect almost all elements of the periodic system, with the 
exclusion of the lightest elements. The main difference with respect to common XRF 
spectrometers is the use of monochromatic radiation and total reflection optics. Illuminating 
the sample with a totally reflected beam reduces the absorption as well as the scattering of the 
beam in the sample and its matrix. Advantages are a largely reduced background noise, much 
higher sensitivities and a significant reduction of matrix effects. TXRF measurements need a 
very small sample volume and haves detection limits into the ppb range. Furthermore, this 
technique does not require a calibration curve and needs little sample preparation, which 
makes it ideal for a high sample throughput. Until now, accurate and precise determination of 
halides in liquids was impossible due to the acidic nature of internal standards, as acids form 
volatile HX compounds when combined with the halide salts during sample preparation.3   

We developed a new analytical protocol which can be applied to the direct determination of 
dissolved halides in ionic liquids. [C4mim]Br and [C4mim]Cl impurities were quantified in 
the hydrophobic ionic liquid [C4mim[Tf2N] and in the hydrophilic ionic liquid 
[C4mim][OAc]. 

1. R. Ge, R. W. K. Allen, L. Aldous, M. R. Bown, N Doy, C. Hardacre, J. M. MacInnes, 
G. McHale and M. I. Newton Anal. Chem. 81 (2009) 1628-1637 

2. R. Klockenkämper, Total Reflection X-ray Fluorescence Analysis (John Wiley and 
Sons, New York, 1996) 

3. N. L. Misra, I. Varga, S. Dhara, S. K. Aggarwal,  X-Ray Spectrom. 38 (2009) 182–185 

 

 


