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1. Introduction 

 

From now on, the solid-liquid separation from Cs+ 

extraction process using 1-ethyl-3-methy 

limidazolium bis(trifluoromethylsulfonyl)imide 

[C2mim][Tf2N] were studied [1-3]. It was confirmed 

the extraction and phase separation depends on 

solubility of Ionic liquids (ILs). Therefore, the 

purpose of this study is to investigate the relationship 

between the solubility of imidazolium based ILs with 

alkyl groups, extraction efficiency and phase 

separation. 

 

2. Experimental 

 

2.1 Materials 

 

Cesium nitrate (CsNO3, 99%) and the extractant, 

dicyclohexano-18-crown-6 (DCH18C6, 98%) were 

purchased from Sigma-Aldrich Chemical Co. 

(Germany). The 1-ethyl-3-methylimidazolium/1-butyl-3-

methylimidazolium/1-hexyl-3-methylimidazolium/1-

othyl-3-methylimidazolium 

bis(trifluoromethylsulfonyl)imide 

([C2mim/C4mim/C6mim/C8mim][Tf2N]) were purchased 

from C-TRI Co. Ltd. (Korea). 

 

2.2 Method 

 

To 

contents in ILs, water and ILs were conducted for 2 h. 

Water contents in ILs was estimated by Karl Fisher 

was confirmed by weighing before and after weight 

of ILs. 

For extraction, 15 mM of CsNO3 simulated waste 

solution (40 mL) were reacted with 0.6 mM 

DCH18C6 and 2 mmol ILs for 2 h at 25°C. After 

extraction, observing the phase separation, and 

calculate the removal efficiency of Cs+ (%). The 

equation removal efficiency of Cs+ could be written 

as: 

 

         (1) 

 

where Co and Ce are initial and equilibrium 

concentration of Cs+ (mmol/L). 

 

3. Results 

 

3.1 Solubility According to ILs 

 

ILs solubility in water and water content in ILs 

varied depending on type of ILs (Table 1). It was 

confirmed that the longer the alkyl group was, the 

more hydrophobic, and the solubility with water was 

also smaller. On the other hand, the water content did 

not show any tendency. C4mimTf2N had the largest 

water content. 
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Table 1. ILs Solubility in water and water content in ILs 
according to type of ILs 

Ionic Liquids ILs solubility in 
water (g/L) 

Water content in 
ILs (g/L) 

C2mimTf2N 18.00 0.939 

C4mimTf2N 6.09 2.332 

C6mimTf2N 2.00 0.269 

C8mimTf2N 0.86 0.318 
 

3.2 Results of Cs+ Extraction and Phase Separation 

 

In same mole quantities of ILs, phase separation 

was differ according to type of ILs. As the 

hydrophobicity increased, the solubility decreased 

and the volume of the organic phase became larger. 

As a result, phase separation was observed from S-L 

to S-L-L and L-L. However, when the alkyl chain 

length is longer, the Cs+ removal efficiency is 

lowered because the cation exchange is not 

performed well because of hydrophobicity. 

 

Table 2. Removal efficiency of Cs+ and phase separation 
according to type of ILs 

Ionic 
liquids 

Removal 
efficiency of 

Cs+ (%) 

Phase separation 
(S-L/S-L-L/L-L) 

C2mimTf2N 91.21 S-L 

C4mimTf2N 84.79 S-L-L 

C6mimTf2N 71.52 S-L-L 

C8mimTf2N 43.06 L-L 
 

4. Conclusion 

 

Through the studies on the effect of alkyl chain 

length of ILs on extraction efficiency and Phase 

separation in the ILs solid-liquid Cs+ extraction 

system, we got the two conclusions: 

1) The precipitate (Cs+Tf2N-DCH18C6) is formed 

by the supersaturation in ILs phase. Therefore, it 

is considered that the ILs in the ILs phase is 

reduced by the ILs solubility in water and the 

precipitate is formed better.  

2) The longer alkyl chain length, the more 

hydrophobicity, the less distribution coefficient of 

Cs+ and the longer range of S-L-L phase 

separation.  
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