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Recent Advances in the Physico-chemical Properties Study of
Room Temperature lonic Liquids
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Abstract Room temperature ionic liquids (RTIL) are viewed as “ Green designer solvent for future”.
The aim of this paper is to describe the classification, synthesis, purification, relationship between structure
and physical properties. Emphasis is given for the recent advances in the physico-chemical properties study
of room temperatureionic liquids.
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Fig.l Thecation structure scheme of someionic liquids
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Tab.1 Solubility in water of ionic liquids with various anions
—>
PF, BF, CH;COO
(CR:S0O,).N CF3S0; CF,COO0", NO;
BR,R,RR, Br,Cl, I
ALCI;, AICI, ( )
2
s
1 N .
100°C [7,11~13] .
2
Tab.2 Someionic liquids prepared by direct quaternization
[EMIM]CF,SO428  [BMIM]CF,S0,” [Ph,POC]OTd 9 [Bu;NMe]OTs [BMIMICI
OcOTs MeOTs
m.p./°C -9 16 70~71 62 65~69
[al [EMIM] = 1- -3- ; [b] [BMIM] = 1- -3 ; [c] Oc=
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Fig.2 Preparation and purification process of some ionic liquids
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Tab.3 Meélting points of various chlorides
LiCl NaCl KCl CsCl [MMIMICI  [EMIM]CI [BMIM]CI
m.p./°C 610 803 772 646 125 87 65
- -3 (C.MIM]BF, [C,MIM]PF,) ( 3
(17 [718] [17,19]
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Fig.3 Plot of melting points and the alkyl chain length of [C,MIM]BF, and [C,MIM]PF4%9
, . [EMIM]
« 49 , Cl> PF>
NO,>NO;> AlCl, > BF,> CF;S0O;> CF,CO, .
4 EMIM
Tab.4 Influence of different anions on the melting point of imidazolium salts
[EMIM] [EMIM] [EMIM] [EMIM] [EMIM] [EMIM] [EMIM] [EMIM]
cl PF, NO, NO, AlCl, BF, CF.S0, CF,CO,
M.p./°C 87 62.51% 55 38 7 6 -9 -14[259]
4 )
(21.22] , [EMIM]CI/AICI, 11
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Fig.5 Plot of the densities of 1,3-dialkylimidazolium AlX, X, c3=0.5, T=333K ionic liquids and their alkyl chain lengths
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Tab.5 Thedensitiesof EMIM ionic liquids with various anions
EMIM F(HF), BF, CF,COO CF,S0, (CF,CO,),N"
/(glen?) 113 1.24 1.285 1.38 1.50
34
M,
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Fig.6 Therelationship between viscosities of 1,3-dialkylimidazolium AlX, ionic liquids and mole fraction of AICl; at 298K
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Tab.6 Dynamic viscositiesh of various 1-n-butyl-3-methylimidazolium (BMIM) ionic liquids at 293K
BMIM BMIM BMIM BMIM BMIM
lonic liquids [ ] [ ! [ ! [ J [ ]
CF;S0,4 n-C,FySOs CF,CO0 n-C,F,CO0 (CF;SO,),N
h/cP 90 373 73 182 52
. . [EMIM] ,
[EMIM] . .
1
s s o
[21,28]
[28,29]
s o
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Fig.7 Plot of the solubility of hexylenein tri-n-alkylmethylammonium tosylate ionic liquids and the alkyl chain length
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Tab.7 Miscibility of various (EMIM) ionic liquidsin organic solventswith the dielectric constant e )
[EMIM] [EMIM] [BMIM] [BMIM]
e [EMIM]CF,SO,
CF,CO0 n-C4F,CO0 CF,CO0 n-C4F,CO0
CH.Cl, 8.93 m m m m m
THF 7.58 m m m m m
6.02 m pm pm m m
2.38 im im im im im
1,4- 2.01 im im im im im
m pm: im
3.6
s
/ / 8 (s,
[EMIM] ( AlCl),
( ¢ ( AlCl,) AlLCl,)
i _ AlCly i
[EMIM]CI [EMIM]AICI,4 [EMIM]AICI,
/ / /
AI CI3 05 ’ H
AICI3 05 s AICI4_ [32]; AICI3 05 s
s I A I 2CI 7_ A I 3CI 10_ s
(33,
/ s 13
” 113 ” o s
o (MCI)
34
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Tab.8 Coordinative propertiesof various anions of ionic liquids
/
/ / /
cl AlCl, Al,Cl,
Ac CuCl, CF;SO5 AlClyy
NO; SR Askg
Solia BF, CuCly
PFs CuCl,
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