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What is an ionic liquid?

http://www.aiche.org/resources/chemeondemand/webinars/iorlicuids
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[ w Lowmeltingtemperature(< 100AC)

w Largeliquidustemperaturerange

w Negligible vapour pressure (at
atmosphericconditions)

w Nonflammable

w Highthermalandchemicalstabilities

T, =801AC T, s =-25.7AC

\ W Highionic conductivity



What 1s an ionic liquid?

w Separation Processing

w Biotech

——N

== | A VNI w Chemical Processing
XN DA,

; w Engineering and Functiona
\ cr N/ \N/ Fluids

w Electrolytes and
Electrochemistry

L 10° different combinations P w Metal Processing

Pl

b G(Dﬁsﬁrérﬂs&lvfn&’NJ [ \@ Polymer and Biopolymer
> Processing f

w Possibilityof tune their propertiesfor a specifictask




Environmental impact
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O Althoughionic liquidscannotcontribute
to the air pollution, they alwayspresent
a non-negligiible solubility in water.

Freire etal.,J Phys. Chem., 008,112 16041610
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Water-rich phase
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O Usein a large scaleleadsto aquatic
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@ Adsornpiion to soils
w Increasewith the hydrophobicityof the cation

w Independentof the anion

w Increaseswith the cationexchangecapacityandwith
the organicmatter of the soil.

@ Biodegtataion
W >60% = [CReatlllyBiodegtatidide|
w Most ILsare non-biodegradable

w [(ROXQQC im][CH,,S0)] and most choliniunt-
basediLsare biodegradable

@ Toxidiy
w Increasesvith alkylchainlength;
w Decreasesvith functionalizedalkylchains

environmenial coneatins E o Fluorinatedanionsaret toxi



Treatment of agueousffluents
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ODbjectives

ILS havea wide range:of
applications
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effluents
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research.of,methods to remove \:>
and recover ILs from water strea




Alkalolds extraction
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Controlling the Aqueous Miscibility of lonic Liquids: Aqueous Biphasic

VY To recyc|e hyd rophi”c lonic |iquids from aqueous Systems of Water-Miscible lonic Liquids and Water-Structuring Salts for

Recycle, Metathesis, and Separations

solutions Keith E. Gutowski, Grant A. Broker, Heather D. Willauer, Jonathan G. Huddleston,
Richard P. Swatloski, John D. Holbrey, and Robin D. Rogers*

Center for Green Momufacturing and Department of Chemistry, The University of Alabama,
Tuscaloosa, Alabama 35487

V To carry out metathesis in the formation of new
lonic liquid salts

: _ Hydrophilicienie liquidscan formABSby the
V As mawesxirantive\systesisrididneostaseherse addition ofsalting-out inducing salts
addedvalue uaes




Alkaloids extraction
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Alkaloids extraction
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Separation of ethanclvater mixtures

http://www.baff.info/english/background_cycle.cfm : FeRI 4

BROKEN CIRCLE CLOSED CIRCLE k v
- -8 Pretreatment

— f ) .. ) : ;. '] )

Fermentation
Distillation
Dehydration

http://bioco.pl/uploads/images/biofuel.JPG

LiquicHiguid separation reduces
40% of energy consumption

Energaticaliyiintensive

Process Biochemistry 41 (2006) 980-983

Short communication

Improved ethanol-water separation using fatty acids

Tracy M. Boudreau, Gordon A. Hill *

Hydrated Ethano| 9%%nymin)




Separation -of -ethanclwater mixtures

Evaporation by vacuum

‘ WEtOH‘ = 1w -Wy,0




Separation of ethanclvater mixtures
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Motivation

http://path.web.ua.pt

Affects Ilproperties:
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Environmental concerns
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Experimental Procedure
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Phase-equilibriom apparatu Only for LLE systems
H,O
content in IL
= (| PID temperature
Isolated air bath controller
IL
content in HO
Refngerated : P T ; '
% ater bath | ' ' o

V Temperature range288.15¢ 318.15 K

Calibration curves

V Atmospheric pressure _." Aromatlc IIIsS;-ir ‘qu._

V' Minimum equilibrium time o48h

uv spectroscopy




Catloncore effect
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Cationalkyl chain length-and isomerism
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A Increasing the alkyl chain length, decreases the mutual solubility.
A Qualitatively, COSM@&S predictions are in good agreement with experimental resul

A ILs solvation in water sntropicallyR NA @Sy [ | Badbsidtédzationghsids
mono-substituted ones.




Cationalkyl chain length-and isomerism
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A [Cpy]* and[C;-3-C,py]* switch positions

A Higher deviations between thgositionall
iIsomers

[C-3-Cipy]*

Freire etal.,J. Phys. Chem.2B08 111, 1308213089

A parasubstitution contributes for an
increment afwateraaffiniyto 1L
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Cationalkyl chain length-and isomerism
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Cationalkyl chain length-and isomerism
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Anion Nature
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Freire etal.,J. Phys. Chem.ZB08 112 16041610

] - v
305 & M [C.Chim][NTF,] ed v
hd A | ¢
M A A [C>Ciim][PFe] i. :
285 1 L ‘.
0  0.002 0.004 0.2 0.4 0.6 0.8 1.0
XL X

A Aniontrentlh & C& [NB]S < [PF]¢
A Bymolecular tlynamicsisimelationhere islossof crugial
anioncwater interaction whenF lhC,Rs*

A Anienplays a dominant role on the ILs mutual solubilities
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Adsorption onto activated -carbon
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Adsorption onto activated -carbon
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