


 Ionic Liquids? What Amazing Compounds! 

 Properties & Applications 

 Experimental Section 

 High Pressure Equilibrium Cell & Methodology 

 CO2 Solubility in ILs 

 Anion basicity, Fluorination & Molecular Weight Influence 

 SO2, NH3 and H2S Solubilities in ILs 
 Their Non-ideality  

 CH4 Solubility & CO2/CH4 Selectivity 

 Conclusions 

 Future Work 



What are Ionic liquids (ILs)? 

NaCl 

Melting temperature = 801 ºC 

[C2mim][Tf2N] 

Melting temperature = - 25.7 ºC  

Ionic liquids: melting temperature < 100 ºC 
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Separation Processing  

 CO2 Absorption Process 

 Scrubbing Agents 

     Extraction 

Eng. & Functional Fluids  

 Lubricants 

 Surfactants 
 Additives 
 Hydraulic Fluids 

Metal Processing  

 Electro Polishing 

 Metal Deposition/Extraction 

Chemical Processing  

 Extractive Distillation (ex. Bioethanol) 

 Liquid membranes 

 Diels-Alder reactions  

 Friedel-Crafts reactions 

Polymer and Biopolymer Processing  

 Organomodified Siloxanes (OMS) 

 Foam Stabilizers/cell openers 
 Defoamers 
 Emulsifiers 
 Wetting Agents 

Biotech  

 Biocides 

    Drug Delivery 

 Biomass Processing 

 Enzymatic reactions 

Electrolytes and Electrochemistry  

 Dye-Sensitized Solar Cells (DSSC) 

 Batteries 
 Fuel Cells 



ÅAir Products 

ÅComplexed Gas 
Technology 

ÅStorage and transport of 
BF3 and PH3 
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70 hydrogen fueling stations in 15 countries 
http://www.linde.com/international/web/linde/like35lindecom.nsf/repositorybyalias/pdf_lindetechnology_1_2006/$file/Linde_Technology_1_2006_EN.pdf 



http://hyfleetcute.com/data/7_Schnell_Infrastructure_Berlin.pdf 

http://germancarscene.com/wp-content/uploads/hydrogen-station-2-18.jpg




ÅEstimate the solubility of anthracene and 
phenanthrene in benzene at 25 ºC and explain 
the differences. 

 

 

 

 

 

 

http://upload.wikimedia.org/wikipedia/commons/7/72/Anthracene2.png
http://www.amazon.ca/gp/product/images/0139777458/ref=dp_image_0/183-5482490-0410912?ie=UTF8&n=916520&s=books
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ÅBoiling temperatures of gases and vapors 
SO2   -10 ºC  263 K 
NH3  -33 ºC   240 K 
CO2  -57 ºC  216 K (@ 5 bar) 
H2S   -60 ºC  213 K 
CH4   -116 ºC 111 K 
N2   -196 ºC   77 K 
H2   -253 ºC   20 K 
N2O  -152 ºC 121 K 
NO   -88 ºC  185 K 
NO2  21 ºC  293 K 





 





 1  ï Analytical Balance;  

 2  ï Thermostatized bath circulator;  

 3  ï Computer (data and video acquisition); 

 4  ï Vacuum pump;  

 5  ï Piezoresistive pressure transducer; 

 6  ï Magnetic bar;  

 7  ï Endoscope plus a video camera;  

 8  ï Light source with optical fiber cable; 

 9  ï High-pressure variable-volume cell;  

10 ï Temperature probe 



 Stirring 

 High Vacuum 

 Moderate temperature 

Water 

Volatile Compounds 
Negligeble 

values 

Purity:  
 1H NMR  
 13C NMR  
 19F NMR 

15 % 
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[C2mim][NTf2] 





pKa[N(CN)2] = 5.1 



pKa[N(CN)2] = 5.1 
pKa[COOH] = 4.75 



Why is CO2 so soluble in ionic 
liquids?



Solubility data and Spectroscopic studies 



Why is CO2 so soluble in ionic 
liquids?

Is CO2 that soluble in ionic 
liquids?








