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1 Kamlet-Taft
Table 1 KamletTaft parameters for different ILs

Kam let-Taft (25°C)

a § T

[ Amim][ C1 (20 0 46 0 83 117

[ Csmim] [ HCOO] 129 0 46 0 99 1 06

[ Amim] [ HCOO] 129 0 48 0 99 108

[ Aeim] [ HCOO] ¥ 0 47 0 99 1 06

[ Comim] [ (Me0) (H)PO,] (21 0 52 1 00 1 06
[ Comim] [ (MeO) (Me)PO,] (21 0 50 1 07 1 04
[ C2mim| [ (MeO) (M e0) PO,] 21 0 51 1 00 1 06
[ Camim] [ CI| (2] 032 Q 95 113

[ Cemim] [ CI| (2] 0 31 Q97 1 06

[ Cgmim] [ CI| (2] 0 31 0 98 1 03

[ C4mim] [ BFy] (2] 0 52 Q55 0 96

[ Comim] [ BF,] 2! 0 44 0 60 0 96

[ Csmim] [ BF4] [Z] 0 45 0 63 093

[ C4mim] [ PFg] 1?2 0 54 0 44 0 90

[ Cemim| [ PFq] 122 0 51 0 50 0 93

[ Csmim] [ PFg] 122 052 0 53 092

[ Camim] [ Tf,N] [2] 0 55 0 42 0 83

[ Cemim] [ Tf,N] (2] 0 51 0 44 0 86

[ Cgmim] [ Tf,N] [2] 0 48 0 47 0 86

[ Camim] [ CF3S03] 1231 0 625 0 464 1 006
[C4(C1)mim] [ BF,) [ 0 402 0 363 1 083

[ C4(Cmim] [ TN 123 0 381 0 239 1 010
Water! 51 116 0 50 113

25 105 0 61 Q 73

25 0 350 0 370 0 799

1231 0 202 0 539 0 704

129 0 042 —0 014 0 791

25 —0 213 0 077 0 532
[26.27 0 007 0 04 —0 12

) « . LM Oa] " [ aXDi] ™ T
ILs X ILs y ILs
y ILs .
2 ILs
, :F >Cl >[PF¢] ~Br . Watanabe ¥
;[ BF4] >
[PFs] >[CF3S0s;] >[CF;COz] >[Tf2N] ,ILs . ILs
ILs . Takada '™ ’

LiCl [Cimim]Cl , LiCl . [ Csmim] C1 . [ Tf2N]
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» LiCl . Chen '™ ;
DNA  NaPSS [Amim|Cl [ Csmim][ HCOO] , ( )
» NaPSS [Amim| Cl , [BF4] [PFs] ILs .
, ILs , ILs
. ILs ( ) ILs
. Susan ' PMMA [ Comim] [ Tf2N] . [ C2mim] [ BF4] +[ C4mim)]
[ PFs] . 2  Winterton "7 ILs ,
[ C2mim] [ BF4] [ Csmim] [ PFs] .[ Csmim] [ T{2N] ILs [ Csmim][ Tf2N]
» [ Camim] [ PFs | > [ C2mim] [ BF4] . s
[ Csmim] [ Tf2 N]<<[Camim] [ PFs]<[C2mim] [ BF4], , ILs
ILs . s ILs
) » ILs
) ) . Marcilla '™
S ILs S [ C+smim] [ BF4] [ Csamim] [ PFs]
) [Camim] [ T2 N] .
2 ILs (4

Table 2 Phase behavior of selected polymer solutions in ILs

[ Comim] [ BF4] [ C4mim] [ PFq

0 2 4 6 11 0 2 4 6 11 0 2 4 6 11
P(BuVPBr-VPy) + + + + 4+ 4+ 4+ 4+ 4+ 4+ 4+ + 4+ +  +
P(BuVPBr-V Py-sty rene) o — — — — 0o o — — — 4+ 4+ ¢ ¢ ¢
P(BuVPBr-VPy BM A) - - - — — oo - — — — ¢ ¢ ¢ ¢ ¢
P(BuVPTfN— Vpy) + 4+ 4+ + 4+ ¢ ¢ ¢ e - + + + + +
P(MeVIm[ N Tfy] ) - - - - — ¢ ¢ ¢ ¢ ¢ + + + + +
P(VIm-Vpyr), 50%VPyr o — - — — + c o o — + + + + +
P(MeVImM e0SO3-Vim-VPyr) + + 4+ + + + 4+ ¢ ¢ ¢ + + + 4+ +
P(MeVImM eCl-Vim-V Pyr) + + 4+ + + ¢ ¢ ¢ ¢ ¢ + + o o -
P(MeVImM e0S03-VIm VPyr-VCap) o o o o o + ¢ ¢ ¢ ¢ + + + + +
P(AA), Mw 2X 103 gmol ! + 4+ + + + - - - - - - - - - =
P(BMA), Mw 337X 103 gmol ! + + + + 4+ - - - - - 4+ 4+ 4+ + +
P(EG),Mw 10X 103gmol™! + - - - - 4+ 4+ 4+ 4+ + 4+ 4+ 4+ F
P(St), Mw 30X 103 gmol~! - - - - - - - = - = - = = = =
P(VPy), Mw 160X 103gmol ™! - - - = - - - - - — 4+ ¢ — — =
P(VPy—St), 10% sty rene - - - - - - - - - - 4+ ¢ - - -
P(VPy-BMA), 10%BM A - - - - - - - - - - 4+ ¢ - - -
P(VPyr), Mw 10X 10%gmol ™! + =+ 4+ e - - 4+ + + + =
+. P ;e ; 0:

Swils.
ILs 3839

PMMA  [C.mim] [ PFs] Ca o, .
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’ ILS
[33]
ILs
22

ILs .
. 2 C(CD) A ) C—H A
44 5 \ ILs 1

[42]
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".CI > Br >[BFs] >[CFsS03s] >[THN] . (ESI-MS) ™
. :Br =[BFs >[PFq >[TEN]

1

Figure 1 The simplified model of the hydrogen bonds between the imidazolium cation and the anions (A)
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Figure 2 Linear correlation betw een solubility of microcrystalline cellulose at 70 ‘C and B parameter of the investigated ILs

3 100°C % (w)L®)
Table 3 Maximal polymer concentration %5 (wt) in imidazolium chloride at 100 C

[ C,(Cpmim] *

[ Comim] * 23 3
[ Comim] + 13 2 56 18
[ Comim] + 4
[ C4(C)mim] 83 40 14
Remsing 1 /[ C4mim] CI —OH Ccl
174, ILs . Sashina ' ILs
ILs ,
, , ILs
Cc2 ,
) ILs
13053 Zhang (53 [ Amim] C1 : .
[Amim] C1 cl . [Amim] c2 o .
) . s Zhang '
ILs
ILs c2 L4,
Lee Lodge ' ,
PEO , PEO/[ C2mim] [ BF4]
LCST : [ C4mim] [ BF4] . PEO (PEGE)
[C2mim] [ T2N] , , LCST )
C2 ,PEGE 3 Watanabe "7
ILs LCST o , PEGE ILs LCST

:[ BETI] >[Tf2N] >[PFs] =>[BF4] >[CF3S03] .

b
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, . ., LCST
LCST . ,
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. PEGE , LCST 30C . ,PEGE
ILs , , N- -N- . s
ILs . Watanabe ' ,
ILs LCST . PEO (x=0 364) ~PGME (x=0Q 364)
> PEEG E(x=0. 329>PEGE (x=0Q 314)>PPO (x=0. 276), X
ILs
23 nmw
T ILs ( . ) , s
. Holbrey " ) ILs ,
. [ Camim] [ PFe] /[ Camim] [ PFs] =1/2 . Rodrigues '
, ) [ C2mim] [ EtSO4]
Watanabe ' . (PBzMA) [ Camim] [ Tf2N]
LCST . . 3
. PBzMA [ Comim] [ Tf2N] (AS) .
(XG=M—TAS) . LCST
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PBzM A ILs LCST ,
ILs . LCST . ILs ., LCST ten,
ILs . ILs-
100 |
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g
g
8
- 20}
ol
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s 0% [ 60]

Figure 3 Tem perature dependence of transmittance for PBzM A/ [ C,mim] [ NTf,] solutions The transmittance of 100%}

indicates that the solution is a singlephase one (transparent), while that of 0% indicates that it is phase-separated (turbid).
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Figure 4 Schematic model of the two domains that can be found in ILs
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Solubility of Polymers in Imidazolium Ionic Liquids

LIU Fu-yong, ZHANG Jin-ming, ZHANG Jun, ZHANG Bao-qing, LIU Chen-yang
(Beijing National Laboratory for Molecular S ciences, CAS Key Laboratory of Engineering P lastics,
Joint Laboratory of Polymer Science and Materials, Institute of Chemistry,

The Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Tonic liquids (ILs) have attracted considerable attention and are widely used in the field of
polymer science because of their negligible volatility, thermal stability, non-flam mability, and high ionic
conductivity . There is no a common theory or method defining the solvation of ILs like that of molecular
solvents because of the complexity of the interactions betw een anion and cation of ILs. The compatibility
of polymer and ILs can not be easily characterized using commonly accepted parameters. In order to
address some primary rules behind the solubility phenomenon of polymers in ILs, the effects of different
interactions between anion and cation on the solubility of different kinds of polymers in imidazolium ILs

were discussed based on four interactions.

Key words: lonic liquids; Polymers; Interactions; Solvation properties; Compatibility
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Appendix figure 1 The structure of imidazolium cation

1 ILs
Appendix table 1 Ionic liquids and abbreviations

C,mim] ©
C, (Cp)mim| ©

Amim]

(MeO)(M PO, —
(Me0)(IDPO —

2
Appendix table2 Monomers and polymers (and their abbreviations)

BMA
BuVPBr
NaPSS
PAA
PBzM A
PEEGE
PEGE
PEO
PGME
PMMA
PNIPAm
PPO
PVA

St
VCap
VIm
VPy




