A+ VBB EER L T ARG —FEERERY 1 I FOGHK
BERL KIUE, #ATE

8] &FFHEARUA I Mk, BUANREN L EBN-BRMAEME. BETHIEIY
REERFOEFTTHY, BYEEIOFTH - MEEXRI TIRILCHASR TN S,
L2L, ZLOFFHERIA I NI, BHELrOFEOMVEBREZRLTWED,
KHEI—T 4 VIR EOEERZLEZATER FVICCVEMTH L, ZD720,
BT, Bl 7 v EEFOEAIC L 2 BE{LIRF IR TVE, ZTRHDKRY
AIFOERFEELTR, FrIANKR VB EANES T IV EPLDRY T 3
FEEZ A B, MUE/ v—00—BRTRY 4 I FET28RBERAHRE
TRIANKUBEDT IV ERLERSNA A0 VERE/ v — 2 HVv 5 i
BEAHARELR EER SN TwE Y,

EZAHT, AF ViR, IR CIRARER LY | R, BOuRNE
EVE, BV SO AR ) - U RBERE L TEFEEFEH SN TS, 2D &
) RAEB DT O FREESF TS ETICELWEE L LTHH SR TETWS Y,
DA F BB ERE LTOEBEAELTEBD . 2014 Viffka v TiftEo
BWFHEFRT N IHNVEVBREFEEY T I Vb EFFER)A I FPFERS
BCTELIEDNBIIHFEINTNE Y, Lal, 2OREIBVWTHOORATWSY
TIVIE FEESTIVORTHo7z, 2T, KBIRTIR, FHEERYT I VL
BebUnEE BT HEEEY T I Y2 HWT, A+ Y IREFRTHERT F 77 IVR
YEEEPULEE DL I LI L BIRIGE—FERERY A I FOERIIOWTRET L7
(#) o

9 0 9
HN-R-NH, + HOCEAri(:OH ionic liquids . /C>Ar < ‘N
. H%i gm - H0 X g

2 3 !

R: —CHYy  —(CHjr —CHy ——cm—<c:>—cm——

la 1b 1c 1d

e JO( ool o
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{28

AE 14— T5 V737 1a, 1L,6—AFHAFLIYIT IV, 18—F 27 & X F
VP73V p—FYYLyI73I01di3, BHREGLTER L, 7 hFH L
RUBR2a-d 13, COX )y MEZEAY, 33448722 VF F I VK VBT
AR, 44— FF VT T I NVEETEKY, 33448 -V T 2 ZVANEK YT NI AL
RYBTHAME ENEINAKRSHEL T, KTHBRTAZ LICE DALz, I
;22 97%, 2b:95%., 2¢:95%. 2d: 96%

JERFR—FEERY A I FOARK : 5omL F AR 75 2312, BBHEY 7 I~ 1
(Immol), F&FET b T H VA VEE2(Ammol), A+ »fEsmL 22, BEFHK
TRIGS ¥z, RISk, BEBREAY /- VAL, WL RY <v—% 258,
AL )= VTHEL, BRTHRBMEZEL T, HHETER) A I F3 2B,
BRI N—2F)V—2 -0y F(NMP)E 71355 % AT 30C. 0.5¢/dL T
s L7z,

R - ZE]

L6—"NFHAFLIIT IV . o L
) 7 Table 1 Synthesis of polyimides in various ionic
b & 3344~V 722V ANE  liquids ?

YT MNIHNEVEE 24 D5 DJE Tonic liquid Yield(%) ninh(dL/g)®

Bl —F &R ) 4 3 F 3bd D&

[bmim]{C]] 67 0.33

B E KA RS TIT o 72, —— 70 035

I, ARED 1-TF N3 A F [brmien]{Br] ' )
VAT LA Y 7 038

: . . 7 0.379

([bmim][Cl] , [bmim][Br] , [bmim]

[BF,] , [bmim][PFe)% Fi\V*CTE4&  [bmim][{PF] 68 0.13
L7z& ZA(Table 1), W FRDAF  [bmim][BE,] 65 0.17

CEEEBTOEERIARY < a) Polymerization conditions : diamines 1b (1mmol),
— OB X7z, IIERICE  tetracarboxylic acid 2d (Immol) in ionic liquids

N, 5mL) at 150°C for 12h under nitrogen.
VT, WFRT paian
K bRALEE b) Measured at a concentration of 0.5g/dL in sulfuric

CTORRETH 7205 KiEIR. acidat30C. ¢) At 170°C for 24h.
[bmim](Br] % B\ 7235 & 12 & b @ In the presence of acetic acid (3.3mmol) at
VR A3 AL R, $7. 170°C for 24h.

BRIV 7 3 v 2 BG40, AR LK Y 7 3 FEASREEO YT 3 LR
B, BIGAEIT LIS e B 2 EHES T WD, 22T, BAPITETE Y B
CHBTRBERML AL 25 L& Ve L B AZER SN AD S, S0
SELY. [bmim][BrlAEOLER A CHEBHS TV bDEEZLND, DD
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HAETHE, [bmim][Br]% JULEEE LTHWAZ &IZ LT,

XKiZ, [bmim][Br]F TEAFE X
L2 TEAETo72 L 2 A(Fig.l),
PWERIZBWTIE 12 BRI DI, $EEEIC
BT 24 HELE—E L o7,
LoT, EFIT2UEBHTETLTY
L5bDEERZLNS,

F7:.130C~190C DiREHFHCTE
& %47 o 72(Fig2)o 130C T &L R
V=Pl onaholo FNLLED
BETIERY -2 5 R 72h,
140CTHLN/IZRY v =D IR AR
ZMVIZIE.RY T I FRBICERT A
WY — 7 ASEE S, 22l
ABILLTWAEWEEZ NS,
150CLLE T/ ONIRY = — 121,
AU 7 I FEBES IS, B
WETDHR) LI FBEDAEZAEL
T\, 2 HEICBWTIE 170C
TRABWEE 2o 7205, F#hllE
DIRETIRIENER TR Sk
bODORERET TR E L o7,

L 15 & 72 BOE 4= 14 ((bmim][Br]
i, 170C, 24 Bef)IC BT, KEA 22
FeilEy 7 2 ¥ lad L BHFERT b T
VKV 2a-d * VW TEEZIT-

7Z(Table 2)o € DFER . VTHOFY £ 3

N5,

Yield (%)

100

4 0.2
80
g 1 0.16
< 60 1 012
2
> 40 1 0.08
20 1 0.04
0 0
0 6 12 18 24 30 36 42
Time (h)
Fig.l1 Effect of time on polymerization in

[bmim][Br] at 150 C  under nitrogen.
Inherent viscosities of polymer obtained were
measured at a concentration of 0.5g/dL in
NMP at 30C.

100 1 024
80 T 1 02
60 |

4 0.16
40 F
20 | { 012
0 0.08

120 140 160 180 200
Temperature ('C)

Fig.2 Effect of temperature on polymerization
Inherent
viscosities were measured at a concentration of

in [bmim][Br] under N, for 24h.

0.5g/dL in NMP at 30°C.

N 3aa-dd b, £ DIZRIT T0%MEIZH LD .
HWbE/) v —OBEDENIILZEEIRON o7, FRIIH L, KEE, 7 b
FANKBOEEDLBEIVZNbO0, JBIEY 7 IV TEXAF L VPR %
BIZONTHEML T o7, L L. p—F 2Ly 7 30 1dEHWZHEEIZE,
BoNZE) A4 3K 3da-dd OREIL 0.1~02dL/g (ZHE D, THhiE, p—F UL
YIUTIVORIEHPMBO—RT IV ERNRTES ZEICRERT 20728 E25

o8

ninh (dL/g)

ninh (dL/g)

2008



Table 2. Synthesis of polyimides from various aliphatic diamines 1a-d and
aromatic tetracarboxylic acids 2a-d ¥

R

~CHY  —£CHY)r ~€Chyy —cn~(O)-c—

)@( 031 0.38 0.35 0.10
0.35 0.48 0.59 0.13

0

I@( @( 0.30 0.45 0.78 0.19
S

)@g@( 0.25 0.38 0.50 0.14

a) Polymerization condition : aliphatic diamines 1a-d (lmmol), tetracarboxylic
acids 2a-d (Immol) in [bmim][Br] (Sml) at 170°C for 24h under nitrogen.
Inherent viscosities were measured at a concentration of 0.5g/dL in sulfuric acid at
30C.

R FEEY T I VIRAERY 7 I v 2 W, HFERT VI ANVERUBRE
A4 VAR TCRICEE2 L, TNE CORBREATLETH - 2B % £ OFRRM
MEMZ5Z &% L2, 170CTHE 0.10 ~ 0.78dL/g DMK —5&E R A4 I F
AL ZENTEL, COBRID AT VBRETH VLR A I FERIIBNTYH,
PR 7 3 v /) v — L LTHWAZ LT TH L L5 h -7,

[ZE 3]

DAY AIF ~EPELDH~, SRR MEDBEEE, =X - T T
A (2002 £E).

2) &) “AF VBT —BRIOZESLLEREEREK—", KBILFEE, CMC MR
(2006 4F), b) “A A4 Viffk —HEREEIAEELE . L. WEFE, K
H¥EFR, PrlfEEEE . 012 +4(2005 4E), ¢) Martyn J. Earlen and Keneth R. Seddon Ed.,
‘Tonic liquids. Green solvents for the future’ Pure Appl. Chem., 72(7) (2000 ).

3) M. Yoneyama and Y. Matsui, High Perform. Polym., 18, 817-823 (2006).
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