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1. General Introduction 
1.1 Air Pollution 

ñcontamination of the indoor or outdoor environment by any 

chemical, physical or biological agent that modifies the Natural 

characteristics of the atmosphereò 
WHO 

300+ substances considered air pollutants 

-CO2 

-CO 

-SO2 

-NOx 

-N2O 

-PM 

-VOCs 

- ... 

NO  

NO2 

NOx anthropogenic sources: 
-Fossil fuel Combustion - 61%  

(Coal-fired electric power plants 

and industrial combustion) 

N2O anthropogenic source: 
-Agriculture ï 57%  

-Chemical industry ï 29% 

-Transport ï 5% 

Control Methods: 

Å Process optimization 

Å Thermal decomposition 

Å Selective Non Catalytic Reduction (SNCR) 10-90% 

Å Selective Catalytic Reduction (SCR) 80-95% 

Å Low-NOx burner (LNB) 14-65% 

Å Over Fire Air (OVA) +10-25% 
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1. General introduction 
1.1 Air Pollution 
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- Dependency on fossil fuels will continue 

- Stricter legislation will continue appearing 

- Need for better and more efficient control methods 

Ionic Liquids (ILs) 

as capturing agents 

1) U.S Energy Information Administration. ñAnnual Energy Outlook 2012ò 
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ñsalts composed of large organic cations and organic or inorganic anions that cannot form 

an ordered crystal and thus remain liquid at or near room temperatureò 

V physicochemical properties can be tuned  

V negligible vapour pressure 

V highly solvating capacity either for polar 

and nonpolar compounds 

V thermal stability  

Control processes for pollutants: Stationary 

phase or absorbent solvent 

Pollutants solubility in 

ILs, namely for 

CO2,CH4,
 H2S, SO2,

 

CO and NH3  

good results!! 
-NOx 

-N2O 

1. General introduction 
1.2 Ionic Liquids 
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1. General Introduction 
1.3 Soft-SAFT EoS 

SAFT- Statistical Associating Fluid Theory 

VSoft-SAFT EoS 

-uses a LJ spherical fluid (a ñsoftò reference 

fluid) 

-uses statistical mechanisms to calculate 

total energy of interactions (hydrogen 

bonding) 

-do not require ILsô critical properties 

2) Vega et al., J. Ind. Eng. Chem. Res., 1998. 37(2): p. 660-674. 
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VSolubility measurement of CO2, N2O, N2 and 

CH4 in a Highly polar IL ([C2mim][CH3OHPO2]) 

VSoft-SAFT modelling of the measured data and 

extension to others Gas + IL systems 

VGas selectivies  

VILsô capturing efficiency compared to other 

solvents 

 

1. General introduction 
1.4 Scope and Objectives 
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2. Molecular Models 
2.1 Molecular models for the ILs 

3) Vega et al., J. Phys. Chem. C., 2007. 111(43): p. 16028-16034.  

4-a) Vega et al.,  J. Phys. Chem. B., 2008. 112(48): p. 15398-15406. 

4-b) Vega et al.,  J. Phys. Chem. B., 2011. 115(15): p.  4387-4398. 

[C4mim][BF4] 

[C4mim][NTf2] 

[C2mim][CH3OHPO2 ] 

  m ů 

(Å) 

Ů/kB 

(K) 

Ů HB/kB 

(K) 

k HB 

(Å3) 

[C2mim][CH3OHPO2] 5.405 3.686 414.35 4450 3950 

A 

B 

T=0.7 Ĭ Ů/kB 

5) Johnson  et al., Mol. Phys., 1993. 78(3): p. 591-618. 

T=290.05 K 
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2. Molecular Models 
2.2 Molecular models for the Gases 

  m ů 

(Å) 

Ů/kB 

(K) 
Q 

(10-40 C. m2) 

xp 

CO2 1.571 3.184 160.20 4.4 ӎ 

N2 1.205 3.384 89.16 1.2 ½ 

CH4 1.000 3.728 147.20 - - 

6) Pedrosa et al., Ind. Eng. Chem. Res., 2005. 44(17): p. 7027-7037. 

7) Dias et al., Ind. Eng. Chem. Res., 2006. 45(7): p. 2341-2350. 

6) Pedrosa et al., Ind. Eng. Chem. Res., 2005. 44(17): p. 7027-7037. 

8) Pàmies et al., Ind. Eng. Chem. Res., 2001. 40(11): p. 2532-2543. 

2) Vega et al., J. Ind. Eng. Chem. Res. 1998. 37(2): p. 660-674. 

1st Approach: 

-no quadrupole moment 

2nd Approach: 

-modelled as three segments with 

the quadrupole moment in one of 

them (xp fixed to ӎ)   

3rd Approach: 

-modelled as two segments with the 

quadrupole moment in one of them 

(xp fixed to ½)   

Set m ů 

(Å) 

Ů/kB 

(K) 

xp Q 

(10-40 C. m2) 

AAD P 

 (%) 

AAD D 

(%) 

4 1.656 3.153 159.83 ӎ 4.1 7.32 3.37 

Adjusted molecular parameters for N2O  
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