Organic reactions enter a new phase

Ionic liguids could help the chemical industry clean up its act by doing

way with volatile organic solvens.

David Bradley repor:s.

In the late 1940s, Frank Hurlev and Tom
Weir of the Rice Institute in Texas made 2
zround-breaking discovery. Searching
method of electroplating aluminium u
mild conditions, they added an N-alkvlpy
dinium salt to aluminium chloride. W
thev warmed the test tube. something str
happened: the solid mixrure spontaneousiv
formed a clear. colourless liguid.

This fluid was the first reported exampiz o
an onic liquid — an odd group of substances
made up of free ions moving around in the
liquid phase.

The discovery, however. went lar

uanoticed. Hardy and Weir published th
_’f‘:UlIa in 1931 but there was little follow-
research. What limited interest there w
zame from a small band of chemists lookinz
for moiten salts to use in baneries.

One of these researchers was Roben
Ostervoung. now at North Caroling
University but then at Colorado Staz
University in Fort Collins. “Tt was desirable o
1ind lower temperature molten salt systems.” f2
savs, One of Osteryoung's students, Bernard
Gilbert. mixed l-but}'lp}'ridlr'Lm chloride and
aluminium chloride. Although ]
the resulting compound was ¢ T
zenuine room temperature ionic liquid (RTIL 1.

By the 1970s Osteryoung and others. j
ing nearby US Air Force Academy chemi
John Wiikes and Charles Hussey, were &
ing for more stable ionic liquids. Wilkes
Hussey evenmally came up with stable RTILs

. hased on N V-dialkylimidazolium ions.
The kev 10 their success was the lon’s sizz

actions berween the pos

ions. called the lattice energy. But some
ions interact weakly, producing very low
tice energies. N N-dialkvhimidazoliur
for example. have such low lattice ¢
that they are liquid ar room temperatura.

Time for a clean break?
RTILs have simmered away on the ¢
back-burner. but pressure for clean technol
could soon bring them to the toil. "We thou
these would be nice electrolyvtes for banerizs,
Wilkes told C&[. “Now it's clear that they are
also excellent solvents.”

Using RTILs as solvents offers clear
advantages over conventional orgznic sol-
vent svstems. which can be difficult to han-
dle. The ionic liquids don’t evaporate easily
:0 there are no problems with noxious !

Thev are also non-flammable. \a[(m impor-
E.’.L"JL v thev often diss
ciaily catal alvsts — that ¢ insoluble in con-
ventional organic chemicals.

French Perroleum Inscrute researchers Yves
Chauvin and Hél er-Bourbigou ware
among the first scie! <0 exploit the poten-
tal of RTIL solvents. Over the past ten vears

. isomerisations and
: vlaticn reactions without conven-
tional solvents. The v as also devel
commercial RTIL-based process which
solves the catalvsts used in the conve
butene 10 iso-octene — an important p
e preduction of PVC plasticisers.
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Getﬁng the right mix
Al L‘10u°'1 reaction eciencies in RTILs are
F vel, T-'t \\ iton ori 0

one big :u’\-ama:_ : they are effectiv:
ic. The RTIL acts as 2 support for the
but is immiscible +ith the reactan
products. These can =2 dissolved in a
hvdrocarbon such as “2xane so they oc
sgparate phase. Mixing the two liquids

1he reaction 1o 1ake pizse, and the two pha
can then be separatec zasily once the reaction
is complete.

“This is the really sxciting bit.” enthuse.
Welten, who is working on exploiting RTIL:
n standard industrizi applications. Alon:z
with York Universic’s Paul Dysen he has
jeveloped a methed of producing cleun
diesel and other oil-2used fuels using
ter catalvst dissolved inan RTIL.
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