Quantitative study by Raman spectroscopy of the
stability of 1-methyl-3-butylimidazolium
chloride/AICI/EthylAICI, mixed molten saltsin
presence of an aliphatic hydrocarbon.

Stéphanie Dechamps and Bernard Gil bert
University of Liége
Laboratoire de Chimie Anaytique & Eledrochimie B6¢
Sart-Tilman, B-4000Liége, Belgium

Hélene Olivier
Institut Frangas du Pétrole
Boite Postale 311,F-92506Rueil-Mamaison, France

The mgor applicaion o addic 1-methyl-3-
butylimidazolium chloride (MBIC) - EthylAICI, (EADC)
and MBIC-AICI;-EAD C mixturesistheir use & lvent for
caalytic readions such as the dimerization d olefins
caalyzed by nickel complexes (Difasol® procesy (1-3).
These ionic liquids indeed proved to be particularly
effedive for a two-phases caalysis process $nce the
products are not soluble in the molten phase aad can be
extraded by an diphatic hydrocarbon plase. However, the
main difficulty isto suppressor limit caayst leachinginthe
organic phase and to avoid the lossof the ghylaluminum
necessary for the dkylation of the nickel caayst. A
thorough quantitative investigation d the behavior of the
molten salt phase & well asthe organic phase hasthen been
undertaken by Raman spedroscopy. Since the mixed
mixture, containing EAD C together with AICl,, is the one
used in the industrial processit has recaved most of our
attention.

If the structure of MBIC-AICl, and MBIC-EADC
mixtures is well known (4-5), new Raman spectra confirm
that the MBIC-AICI;-EAD C mixtures exhibit an additi onal
mixed (EADC-AICI,)CI" spedes which seams to play an
important role in the caalytic process The formation o
such spedes is not quantitative and is related through an
equili brium:

ALCl, + (EADC),CI = 2 (EADC-AICI)CI"  [1]

For the dynamic extradion d the molten phese by
andliphatic hydrocarbon(cyclopentane), thesame gparatus
aswe havedescribed previously (6) hasbeen used. It all ows
to record Raman spedraof all phases, asafunction d time.
Measurements have been performed onalarge number of
MBIC-x AICl;-y EADC compasitions where x and (or) y
varied while keguing the sum (x+y) such as the melt stays
addic. Thepresent results how that the dynamic extradion
processis more ampli cated than initially thought (6). Two
extradion readions must indeed be taken into acourt
simultaneously:

(EADC-AICL)CI = AICI, + EADC [2]
2 (EADC-AICI,)CI = AlCl; + AICl, + DEAC  [3]

where DEAC isthe (Ethyl),AICI. Aninteresting conclusion
is that the etent of ead readion was found melt
composition dependent: the propation d EADC versus
DEAC increases with the addity level of the initial melt,
mainly determined by its AICI; content.

Since the extradion process mechanism is now
fully understood,conclusions could be drawn to propcse a
melt composition exhibiting the lowest loss in
ethylaluminum whil e kegping the addity level compatible
with the cdalysis process

Other waysto further deaeasethe ghylaluminum
extradion will be presented.
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