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Figure S1. Discrete probability distribution of aggregate sizes, P(na), as a function of aggregate size number, na, for water-water 
aggregates found in aqueous solutions of [C3C1im][NTf2], [C4C1im][NTf2] and [iC4C1im][NTf2] with XIL = 0.70 at 320 K. 
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Figure S2. Discrete probability distribution of aggregate sizes, P(na), as a function of aggregate size number, na, for water-water 
aggregates found in aqueous solutions of [C2C1im][CF3SO3] and [C2C1im][CH3SO3] at 300 K. 
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Figure S3. Discrete probability distribution of aggregate sizes, P(na), as a function of aggregate size number, na, for water-water 
aggregates found in aqueous solutions of [C2C1im][C4F9SO3] and [C2C1im][C4H9SO3] at 300 K. 
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Figure S4. Discrete probability distribution of aggregate sizes, P(na), as a function of aggregate size number, na, for water-water 
aggregates found in aqueous solutions of [C2C1im][CF3CO2] and [C2C1im][CH3CO2] at 300 K. 
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Figure S5. Discrete probability distribution of aggregate sizes, P(na), as a function of aggregate size number, na, for water-water 
aggregates found in aqueous solutions of [C2C1im][C8F17SO3] at 300 K. 
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Top view Front view Bottom view Top view Front view Bottom view 
[C2C1im][CF3SO3] wtIL = 90 % (XIL = 0.39) [C2C1im][CH3SO3] wtIL = 90 % (XIL = 0.44) 

      
[C2C1im][CF3SO3] wtIL = 50 % (XIL = 0.06) [C2C1im][CH3SO3] wtIL = 50 % (XIL = 0.08) 

      
[C2C1im][CF3SO3] wtIL = 30 % (XIL = 0.03) [C2C1im][CH3SO3] wtIL = 30 % (XIL = 0.04) 

      

Figure S6. Selected Spatial Distribution Functions around the [C2C1im]+ cation in aqueous mixtures of [C2C1im][CF3SO3] and 
[C2C1im][CH3SO3] at 300 K. The red and light blue colours represent S (-SO3) atom of anion and water O atom, respectively. The 
isosurface value is 70% of the maximum number density. 

  



 
Top view Front view Bottom view Top view Front view Bottom view 

[C2C1im][C4F9SO3] wtIL = 90 % (XIL = 0.29) [C2C1im][C4H9SO3] wtIL = 90 % (XIL= 0.40) 

      
[C2C1im][C4F9SO3] wtIL = 50 % (XIL = 0.05) [C2C1im][C4H9SO3] wtIL = 50 % (XIL = 0.07) 

      
[C2C1im][C4F9SO3] wtIL = 30 % (XIL = 0.02) [C2C1im][C4H9SO3] wtIL = 30 % (XIL= 0.03) 

      

Figure S7. Selected Spatial Distribution Functions around the [C2C1im]+ cation in aqueous mixtures of [C2C1im][C4F9SO3] and 
[C2C1im][C4H9SO3] at 300 K. The red and and light blue colours represent S (-SO3) atom of anion and water O atom, respectively. The 
isosurface value is 70% of the maximum number density. 

  



 
Top view Front view Bottom view Top view Front view Bottom view 

[C2C1im][CF3CO2] wtIL = 90 % (XIL= 0.42) [C2C1im][CH3CO2] wtIL = 90 % (XIL= 0.49) 

      
[C2C1im][CF3CO2] wtIL = 50 % (XIL = 0.07) [C2C1im][CH3CO2] wtIL = 50 % (XIL = 0.10) 

      
[C2C1im][CF3CO2] wtIL = 30 % (XIL= 0.03) [C2C1im][CH3CO2] wtIL = 30 % (XIL= 0.04) 

      

Figure S8. Selected Spatial Distribution Functions around the [C2C1im]+ cation in aqueous mixtures of [C2C1im][CF3CO2] and 
[C2C1im][CH3CO2] at 300 K. The grey, red and green colours represent C, O (-CO2) and F atoms of anion, respectively, and light blue 
depicts water O atom. The isosurface value is 70% of the maximum number density. 

  



 
Top view Front view Bottom view 

[C2C1im][C8F17SO3] wtIL = 90 % (XIL = 0.23) 

   
[C2C1im][C8F17SO3] wtIL = 50 % (XIL = 0.05) 

   
[C2C1im][C8F17SO3] wtIL = 30 % (XIL = 0.01) 

   

Figure S9. Selected Spatial Distribution Functions around the [C2C1im]+ cation in aqueous mixtures of [C2C1im][C8F17SO3] at 300 K. 
The red colour represent S (-SO3) atom of anion and light blue depicts water O atom. The isosurface value is 70% of the maximum 
number density. 

  



 
Front view Bottom view Front view Bottom view 

[C2C1im][CF3SO3] wtIL = 90 % (XIL = 0.39) [C2C1im][CH3SO3] wtIL = 90 % (XIL = 0.44) 

    
[C2C1im][CF3SO3] wtIL = 50 % (XIL = 0.06) [C2C1im][CH3SO3] wtIL = 50 % (XIL = 0.08) 

    
[C2C1im][CF3SO3] wtIL = 30 % (XIL = 0.03) [C2C1im][CH3SO3] wtIL = 30 % (XIL = 0.04) 

    

Figure S10. Selected Spatial Distribution Functions around the [CF3SO3]- and [CH3SO3]- anions in aqueous mixtures of 
[C2C1im][CF3SO3] and [C2C1im][CH3SO3] at 300 K. The blue colour represents H atom of cations attached to the carbon between 
nitrogen atoms of the imidazolium ring and light blue depicts water O atom. The isosurface value is 70% of the maximum number 
density. 

  



Front view Bottom view Front view Bottom view 
[C2C1im][C4F9SO3] wtIL = 90 % (XIL = 0.29) [C2C1im][C4H9SO3] wtIL = 90 % (XIL= 0.40) 

    
[C2C1im][C4F9SO3] wtIL = 50 % (XIL = 0.05) [C2C1im][C4H9SO3] wtIL = 50 % (XIL = 0.07) 

    
[C2C1im][C4F9SO3] wtIL = 30 % (XIL = 0.02) [C2C1im][C4H9SO3] wtIL = 30 % (XIL= 0.03) 

    

Figure S11. Selected Spatial Distribution Functions around the [C4F9SO3]- and [C4H9SO3]- anions in aqueous mixtures of 
[C2C1im][C4F9SO3] and [C2C1im][C4H9SO3] at 300 K. The blue colour represents H atom of cations attached to the carbon between 
nitrogen atoms of the imidazolium ring and light blue depicts water O atom. The isosurface value is 70% of the maximum number 
density. 

  



 
Front view Bottom view Front view Bottom view 

[C2C1im][CF3CO2] wtIL = 90 % (XIL = 0.42) [C2C1im][CH3CO2] wtIL = 90 % (XIL = 0.49) 

    
[C2C1im][CF3CO2] wtIL = 50 % (XIL = 0.07) [C2C1im][CH3CO2] wtIL = 50 % (XIL = 0.10) 

    
[C2C1im][CF3CO2] wtIL = 30 % (XIL = 0.03) [C2C1im][CH3CO2] wtIL = 30 % (XIL = 0.04) 

    

Figure S12. Selected Spatial Distribution Functions around the [CF3CO2]- and [CH3CO2]- anions in aqueous mixtures of 
[C2C1im][CF3CO2] and [C2C1im][CH3CO2] at 300 K. The blue colour represents H atom of cations attached to the carbon between 
nitrogen atoms of the imidazolium ring and light blue depicts water O atom. The isosurface value is 70% of the maximum number 
density. 
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[C2C1im][C8F17SO3] wtIL = 90 % (XIL = 0.23) 

  
[C2C1im][C8F17SO3] wtIL = 50 % (XIL = 0.05) 

  
[C2C1im][C8F17SO3] wtIL = 30 % (XIL = 0.01) 

  

Figure S13. Selected Spatial Distribution Functions around the [C8F17SO3]- anion in aqueous mixtures of [C2C1im][C8F17SO3] at 300 K. 
The blue colour represents H atom of cations attached to the carbon between nitrogen atoms of the imidazolium ring and light blue 
depicts water O atom. The isosurface value is 70% of the maximum number density. 

  



 

Figure S14. Discrete probability distribution of aggregate sizes, P(na), as a function of aggregate size number, na, for water-water 
aggregates found in aqueous solutions of [N1 2OH 2OH 2OH][NTf2] at 300 K. 
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