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Fig. 1 The structure of task specific ionic liquids [ 1-(2-hydroxyphenyl-methylamino) propyl-3-propyl-imidazole ]

[T,N] and [ 1-(2-hydroxyphenyl-methylamino) propyl-3-propyl-imidazole ] [ PF, ]’
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Fig.2  The structure of task specific ionic liquids [ N, N-dimethylamino propylamino dibutyl phosphate ] [ Tf, N ]
(TSILL), [ N,N-dimethylamino propoxy dibutyl phosphate ] [ Tf,N ] (TSIL2) and [ N, N-dimethylamino ethyl dibutyl
phosphate | [ Tf,N ] ( TSIL3) (18]
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Fig.3  The structure of task specific ionic liquids [ 1-( dibutoxy phosphorus acyloxy) propyl-3-methyl imidazole ]
[T,N] and [ 1-(dibutoxy phosphorus acyloxy) propyl-3-methyl imidazole ] [ PF, ]!’
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Fig.4 The structure of task specific ionic liquids [ 1-( ethylthio) ethyl-3-butyl-imidazole ] [ PFy ] ( TSIL1 ),
[ 1-( (methylamino) thio-carboxamido ) propyl-3-butyl-imidazole ] [ PF, ] ( TSIL2 ), [ 1-(( butylamino) thio-
carboxamido) propyl-3-(2-( ethyl ) hexyl )-imidazole ] [ PFy ] ( TSIL3 ), [ 1-((4-( methylphenylamino) thio-
carboxamido) propyl-3-hexyl-imidazole ] [ PF, | ( TSII4 ), [ 1-( ( butylamino) thio-carboxamido) propyl-3-butyl-
imidazole ] [ PF, ] (TSIL5) , [ 1-( (butylamino) thio-carboxamido) propyl-3-propyl-imidazole | [ PF, ] (TSIL6) ‘*/
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Fig. 5 The structure of task specific ionic liquids [ tricaprylmethylammonium ] [ benzoate ] ( [ A336 ][ BA] ),
[ tricaprylmethylammonium ] [ thiosalicylate | ( [ A336 ][ TS]) and [ tricaprylmethylammonium | [ hexanoate ] ( [ A336 |
[Hex]) (211

Me{}, + [A336][ HSal],, + HSO;,, == MeSal,, + A336* HSO,,, + H{,, (2)
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Fig.6 The structure of task specific ionic liquids [ tricaprylmethylammonium ] [ bis ( -triethyl-pentyl) phosphinic
acid] ([ A336 ] [ C272]) and [ tetradecyltrihexylphosphonium ] [ bis ( -triethyl-pentyl ) phosphinic acid ] ( Cyphos IL
104) %
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Fig.7  The structure of task specific ionic liquids [ tricaprylmethylammonium ] [ sec-octylphenoxy acetic acid ]
([A336][CA-12] ), [ tricaprylmethylammonium ] [ sec-nonylphenoxy acetic acid ] ( [ A336][ CA-100] ),
[ tricaprylmethylammonium ] [ di ( 2-ethylhexyl ) phosphate ] ( [ A336][ P204 ] ), [ tricaprylmethylammonium ] [ 2-
ethylhexyl phosphoricacid mono ( 2-ethylhexyl ) ester | ( [ A336][ P507] ), [ bis( -triethyl-pentyl) phosphinic acid ]
([ A336 ] [ Cyanex272]) and [ tricaprylmethylammonium | [ bis (2,4, 4-trimethylpentyl ) monothiophosphinic acid ]
( Cyanex302)
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Fig.8 The structure of task specific ionic liquids [ trihexyl (tetradecyl) phosphonium | [ 2-( methylthio) benzoate ]
([P66614 ][ MTBA]), [ trihexyl(tetradecyl ) phosphonium ] [ thiosalicylate ] ([ P66614 ][ TS]), [ trihexyl( tetradecyl )
phosphonium | [ salicylate ] ( [ P66614 ][ Sal] )’
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Fig.9 The structure of task specific ionic liquids [ 1-( diphenyl phosphoryl) -propyl-3-propyl-imidazole ] [ Tf, N ]
(TSIL1), [ 1-( diphenyl phosphoryl ) -propyl-3-hexyl -imidazole ] [ Tf, N ] ( TSIL2 ), [ 1-( ( 1-phenyl-1-ethoxy )
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Fig. 10  The structure of task specific ionic liquids [ tetraethylammonium | [ di ( 2-ethylhexyl ) phosphate ]
([N2222][HDEHP] ), [ tetracthylammonium ]| [ 2-ethylhexyl phosphoricacid mono ( 2-ethylhexyl ) ester ]
([N2222 ][ HEHEHP] ), [ tetrabutylammonium ] [ di ( 2-ethylhexyl ) phosphate | ( [ N4444 ][ HDEHP] ),
[ tetrabutylammonium ] [ 2-ethylhexyl phosphoricacid mono ( 2-ethylhexyl ) ester ] ( [ N4444 ][ HEHEHP] ),
[ tetraoctylammonium ] [ di( 2-ethylhexyl ) phosphate ] ([ N8888 ][ HDEHP ] ), [ tetraoctylammonium ] [ 2-ethylhexyl
phosphoricacid mono(2-ethylhexyl) ester] ( [ N8888 | [ HEHEHP] ) [3839]
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Research Progress of Task-specific Ionic Liquids
Used in Metal Ions Extraction
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(“Zhengzhou Institute of Multipurpose Utilization of Mineral Resources,CAGS ,Zhengzhou 450006 ;
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Abstract In recent years, the research of ionic liquids in the extraction of metals has attracted widespread
attention and mainly focuses on two aspects, one is hydrophobic ionic liquids as * green’ solvent for the
extraction of metal ions; the second is task-specific ionic liquid with functional group as extractant for metal
ion extraction. The later is the hot-topic area currently. This paper reviewed the research about task-specific
ionic liquid extraction and separation of radioactive metals, heavy metals and rare earth metals etc. in recent
years, and its future development was prospected.
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