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Trend Shift:
The impact of the nanostructure on
the behavior of 1onic liquids

Joao A. P. Coutinho

CICECO, Department of Chemistry,
University of Aveiro,
3810-193 Aveiro, Portugal.
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Physicochemical properties of lonic Liquids:

* Low melting temperature (< 100 °C)
» Large liquidus temperature range

* Negligible vapor pressure

 Non flammable

« High thermal and chemical stability

» Possibility of tune their properties for a specific task

b “Designer Solvents” 3 e M\ ‘-*&q.
&K«
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A.H. Padua e J.N.Canongia Lopes, 2006
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PAPER www.rsc.org/pccp | Physical Chemistry Chemical Physics
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Knudsen effusion apparatus combined with a quartz crystal microbalance
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Volatility Study of [C,C1lim][NTf,] (n =2 -12)...
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Volatility Study of [C C1im][NTf,] (n=2-12)...
(data corrected to 298.15 K)
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Volatility Study of [C C1lim][NTf,] (n =2 - 12)...
(data corrected to 298.15 K)
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Volatility Study of [C C1lim][NTf,] (n =2 - 12)...
(data corrected to 298.15 K)
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re 6. Two snapshots of simulation boxes containing [C4C,im][Ntf;] (top) and [CsCim] [Ntf, ] ionic liquids (bottom). The high-charge «
ns of the cations and anions are colored as blue and red sticks to highlight the continuity of the polar network. The alkyl side chains (fr
ard) are colored using space-filled atoms and the SPK convention (carbon, gray; hydrogen, white). The terminal atoms (CT') of each alkyl sid
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_ _ Vogel-Fulcher—Tamman (VFT)... n=A . exp[B/(T-Tg)]
Viscosity Data

(Tariq et al. 2010)
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Ind. Eng. Chem. Res. 2008, 47, 5751-5757

A Group Contribution Method for Heat Capacity Estimation of Ionic Liquids

Ramesh L. Gardas® and Joao A. P. Coutinho*

Cof (Jmol K™= (1.9516 +0.0090) V/cm’ mol ' (R*=
0.9935, at a 95% level of confidence) (6)

Heat Capacity of Room-Temperature lonic Liquids: A Critical Review

Yauheni U. Paulechka”
Chemistry Faculty, Belarusian State University, Leningradskaya 14, 220030 Minsk, Belarus

(Received 11 May 2010; accepted 21 June 2010; published online 27 September ZI]]{]}

(C,/V)/J K™ 'mol™" = 1.951 +8.33 X 107(T/K).
D



High Precision Cp DROP CALORIMETER

Santos, L. M. N. B. F.; Rocha, M. A. A.; Rodrigues, A. S. M. C.; Stejfa, V.; Fulem, M.; Bastos, M.
J. Chem. Themodyn. 2011, 43, 1818-1823.

VOLUMIC HEAT CAPACITIES

-
—-—
O
Q

ttp://path.web.ua.pt

1.98

=
(o}
(o)}
I T
//.

- ~

1 3
cp’V /JK cm
' =
O
I
|
-

1.90

H
©
N
T
\/
. I..
®
H@

1
1
1
7
/7
1 /7
/7
,/
?IJ . | ; | . | . | . |
7

Tt " Region A




http://path.web.ua.pt

]. Chem. Thermodynamics 53 (2012) 140-143

Contents lists available at SciVerse ScienceDirect

J. Chem. Thermodynamics

journal homepage: www.elsevier.com/locate/jct

Heat capacities at 298.15 K of the extended [C,,C;im|[Ntfz] ionic liquid series

Marisa A.A. Rocha®*, Margarida Bastos ?, Jodo A.P. Coutinho®, Luis M.N.B.F. Santos **

# Centro de Investigacdo em Quimica, Departamento de Quimica e Bioguimica, Faculdade de Ciéncias, Universidade do Porto, Rua do Campo Alegre, 687, 4169-007 Porto, Portugal
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ARTICLE INFO ABSTRACT
Article history: High-precision heat capacities at 298.15 K of the [C,C;im][Ntf;] ionic liquid series were measured with an
Received 13 February 2012 uncertainty of less than +0.3%, using a drop heat capacity apparatus that was recently updated. The

Received in revised form 12 April 2012
Accepted 27 April 2012
Available online 8 May 2012

dependence of the o values on the alkyl side chain length for the extended ionic liquid series
[CuCiim][Ntf:] (with n=2 to 8, 10, and 12) displays a trend shift at [CgCqim|[Ntf:], which is taken as
an evidence for percolation limit, Above this limit there is an increase in the methylene group contribu-
tion to the molar heat capacity which is in agreement with the higher molar absolute entropies change
Heat capacity observed from the (liquid + vapor) equilibrium results. The obtained experimental results support the
Drop calorimeter model that the ionic liquids tend to be segregated into a polar network and non-polar domains, being fol-
Bis(triflamide) lowed by an increase of the entropy contribution of the non-polar domains.

lonic liiuids © 2012 Elsevier Ltd. All rights reserved.
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J. Phys. Chem. B 2005, 109, 6103—6110 6103

Physicochemical Properties and Structures of Room Temperature Ionic Liquids. 2.
Variation of Alkyl Chain Length in Imidazolium Cation
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M. A.A. Rochaetal. J. Phys. Chem. B, 2012, in press
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Trend shifts on other 1onic liquids
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Fig. 11 Predicted and observed melting points for a series of 1-alkyl-
3-methylimidazolium hexafluorophosphate, [C,mim][PF¢], ionic
liquids with increasing carbon chain length on the cation.*?
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Trend shifts on anions
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Trend shifts on phase equilibria
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Mutual Solubilities of Water and the [C,mim|[ITf;N] Hydrophobic Ionic Liquids

Mara G. Freire,” Pedro J. Carvalho,” Ramesh L. Gardas.” Isabel M. Marrucho,’
Luis M. N. B. F. Santos,” and Joao A. P. Coutinho*-"
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Table 4 Thermodynamic properties of solvation of ethane and n-butane in [C,,C,Im][NTI;]
ionic liquids n the temperature range studied

AsorH™ ﬁsnle - Asor H™ ﬁsnlv‘s‘ -
lonic liquid kJ mol™"  Jmol "K' Ilonic liquid k]l mol™"  Jmol ' K

C,Hg CyH g
[CoCIm|[NTf]  —124+1  —80+3 [C,CIM|[NTR] —20+£2 —92+4
[C,CIm|[NTf,]  —134+1 —81 43 [C,CLIm|[NTE]  —20+£2 —90 £ 4
[CeCiIm][NTE,]  —10+£1  —69 &2 [CeCyIm][NTf,]  —20+2  —83 +3
[CeC,Im][NTf,]  —13+£1 —76+3 [CsCyIm][NTf,] —21+£2 —86+4
[C1oCiIm][NTf>]  —124+1 —74 42 [C1oCiIm|[NTf;] 21 +£2 8544

I J'i"~s.i:1lvSm - (Asalva - Asalma )/T - —RT&/&T[]]}(KH/‘UD)] — Rin (KH/.HD) (6)
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Trend shifts on other properties
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Region A

- Thermophysical properties
- Solvation

- Phase diagrams

- Reactivity

- Catalic properties
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! lonophores

Molecular Parameters and Transmembrane Transport Mechanism
of Imidazolium-Functionalized Binols

Marc Vidal and Andreea Schmitzer*®

Abstract: We describe the molecular parameters governing  short methyl and butyl chains, a combined mobile-carrier/
the transmembrane activity of imidazolium-functionalized transmembrane-pore mechanism for octyl and dodecyl
anion transporters and present a detailed mechanistic study.  chains, and form transmembrane aggregates for hexadecyl
These ionophores adopt a mobile-carrier mechanism for  chains.
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