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Physicochemical properties of Ionic Liquids:

• Low melting temperature (< 100 ºC)

• Large liquidus temperature range

• Negligible vapor pressure

• Non flammable

• High thermal and chemical stability

• Possibility of tune their properties for a specific task

“Designer Solvents”
- - -

+
+

+

Ionic liquids
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A.H. Pádua e J.N.Canongia Lopes, 2006

http://oasys2.confex.com/acs/231nm/techprogram/P946950.HTM

Nanostructural organization in ionic liquids
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Enthalpies of vaporization of ionic liquids
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Group contribution methods
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[CnC1im] [NTf2] surface tension
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Knudsen effusion apparatus combined with a quartz crystal microbalance
Santos, L.M.N.B.F.; Lima, L.M.S.S.; Lima, C.F.R.A.C.; Magalhães, F.D.; Torres, M.C.; Schröder, B.; Ribeiro da Silva, M.A.V. 

J. Chem. Thermodynamics 2011, 43, 834-843

Knudsen Effusion Methods
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The Journal of Physical Chemistry B 115 (2011) 10919-10926
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[CnC1im] [NTf2] volatility

The Journal of Physical Chemistry B 115 (2011) 10919-10926
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Volatility Study of [CnC1im][NTf2] (n = 2 – 12)…
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Alkyl Chain (+ 2.86 kJmol-1 per –CH2)

ILs (+ 1.9 kJmol-1 per –CH2)

Lit. Data  (Kabo’s group)

(data corrected to 298.15 K)
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[CnC1im] [NTf2] volatility

The Journal of Physical Chemistry B 115 (2011) 10919-10926
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Volatility Study of [CnC1im][NTf2] (n = 2 – 12)…
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(data corrected to 298.15 K)

Alkyl Chain (+ 5.5 kJmol-1 per –CH2)

[CnC1im] [NTf2] volatility

The Journal of Physical Chemistry B 115 (2011) 10919-10926
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VOLUMIC ENTHALPY OF VAPORIZATION
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[CnC1im] [NTf2] volatility

The Journal of Physical Chemistry B 115 (2011) 10919-10926
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[CnC1im] [NTf2] volatility

The Journal of Physical Chemistry B 115 (2011) 10919-10926
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Ionic liquids heat capacity
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High Precision Cp DROP CALORIMETER

VOLUMIC HEAT CAPACITIES
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Santos, L. M. N. B. F.; Rocha, M. A. A.; Rodrigues, A. S. M. C.; Štejfa, V.; Fulem, M.; Bastos, M. 

J. Chem. Themodyn. 2011, 43, 1818-1823.

[CnC1im] [NTf2] heat capacity

Region A

Region B



SEVENTEENTH SYMPOSIUM ON THERMOPHYSICAL PROPERTIES 22/21

http://path.web.ua.pt

-4

-2

0

2

4

6

8

10

12

14

0 2 4 6 8 10 12 14

n (C)

C
p

,m
(m

e
as

u
re

d
) 

- 
C
p

,m
 (

fi
tt

in
g)

Region A

Region B

[CnC1im] [NTf2] heat capacity
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[CnC1im] [NTf2] surface tension
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[CnC1im] [NTf2] surface tension



SEVENTEENTH SYMPOSIUM ON THERMOPHYSICAL PROPERTIES 25/21

http://path.web.ua.pt

[CnC1im] [NTf2] refraction index

Rocha et al. Unpublished data
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Other thermophysical properties
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[CN-1C1im][NTf2] [CN/2CN/2im][NTf2]

Symmetric & Asymmetric ILs
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M. A. A. Rocha et al. J. Phys. Chem. B, 2012, in press

[CnCnim] [NTf2] volatility
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[CnCnim] [NTf2] viscosity
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[CnCnim] [NTf2] surface tensions
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[CnCnim] [NTf2] surface tensions
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Region ARegion B Region B

Electroestatic Interaction

Region C Region C

C1-C6 C6-C12 C12+
Micelle formation

Liquid Crystals
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Trend shifts on other ionic liquids
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[CnC1im] [PF6] viscosities

Rocha et al. Journal of Molecular Liquids 188 (2013) 196–202
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[CnC1im][PF6]

[CnC1im][Ntf2]

[CnC1im] [PF6] refraction indexes

Rocha et al. Journal of Molecular Liquids 188 (2013) 196–202
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[CnC1im][PF6]

[CnC1im][Ntf2]

[CnC1im] [PF6] heat capacities

Rocha et al. Unpublished data
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[CnC1im] [PF6] melting points
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[P888n] Cl densities
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[Cnmim] [BF4] conductivities
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Trend shifts on anions
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[C2C1im] [CnSO4] viscosity

Costa et al. J. Chem. Eng. Data, 56, 3433–3441, 2011 
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Trend shifts on phase equilibria
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Water solubility in [CnC1im] [NTf2] 
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Water solubility in [CnC1im] [NTf2] 
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Light alkanes solubility in [CnC1im] [NTf2] 
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[CnC1im] [NTf2]-alkanols phase diagrams
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[CnC1im] [NTf2]-alkanols phase diagrams
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Infinite dilution activity coefficients

Gmehling et al., 2005
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A.H. Pádua e J.N.Canongia Lopes, 2006

http://oasys2.confex.com/acs/231nm/techprogram/P946950.HTM

Nanostructural organization in ionic liquids
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Trend shifts on other properties
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Region A

Region B

- Thermophysical properties

- Solvation

- Phase diagrams

- Reactivity

- Catalic properties

- ...

Nanostructure and Ionic liquids properties

Region C
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Ionic liquids cation-anion interaction
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Ionic liquids cation-anion interaction
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Formation of IL-ABS
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Formation of IL-ABS
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Extraction in IL-ABS



SEVENTEENTH SYMPOSIUM ON THERMOPHYSICAL PROPERTIES 63/21

http://path.web.ua.pt

Alcohols

Solvation

Ionic Liquids

Differential
Heat Flux Signal

R S

Isothermal Titration Calorimetry ,  ITC

Solvation of alcohols in Ionic Liquids
(N = 3 – 13)

[CN-1C1im][NTf2]

Alkyl side chain length

S63

Solvation of alcohols in ILs
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Solvation of alcohols in ILs
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Antimicrobial activity
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Antimicrobial activityAntimicrobial activityAntimicrobial activity
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Laccase: Thermal stability
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Lipase superactivity
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Micellar catalysis
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Path (path.web.ua.pt)


