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ORI AR B R TR RE RO U M AL OF R 204N (FTIR) BAEE 704 (TCA) A X-5F 2 47 4F (XRD) %A} 58
TV T AR B 72 RO O S AL R PR R 2R AL 2R R WY X 4 Fh e TR AT S R RO VA M RE T ML S BT T
AR AR R E T AR, o [EMIM ] Ac X 52 5 B 19 i BE ) B3, 7E[ EMIM J Ac p 110°C T 52 B HE Y
VMR BE SR B 15,5 wio 5 I35 ¥ ik Uk JEE 9% 71 o RVt OF I 0 S0 S, e SROME A B T R A o ) O e e B, fH
R > 11T W 5 U AR AR 00 T SR AR A T AR, 4 Mt e A T R N o BB AR B 1.

REEIR BT WA, STRWE, W, WA

FE T (chitosan ) S F 4R Bt b it i 8 1R
SRS AT T MR, R IR AT PR A T RS R SR ]
FEAE TR 7o B R 20 R AR 7
Az gy I 2 S A N T AR T A AR 2 R
FU 1 531 P9 A 43 1 ) SRR T, BT T o R b
fif i TR R B, — R BRI T A S
EZFH“'ZJ.

B WA (onic liquid ) AR AR K
KRG8 JHFZ AL A LY BA B0 i i bk
X R 2 B0 R A2 e 45 00 RORE M IR AE k51 R T
AT 1" ) | 2002 4F Swatloski 25 % B —
L FRIARRIE ARG  CATEZ X TET
TR 2 4 250 O TR Bk S Y F 9T iR
BT SRR A AT 4 R A A T A5,
0B WA &8 T AR 5T R i ok O A 5T
HAR .

Xie %A HEAT H 58 28R 58 SROBE IO 85 7 4K
[ BMIM ] Cl % ¥ %t CO, W& Bk 89 #F 5% b, F 110°C
RS AR T o OB (B L B 88% T4y
T3 x10° ~4 x 10°) ¥ BE Ry 10 wt% (¥ i, {5
HHEHEAT T 110°C T (14 % i 52 56,0 HALAS 3] T
e 375 W 1)

Wu 252 AR AT 1-T -3 T 35 ok s 5 7% 6
([ BMIM ] Ac) B F A4 S [ 4 5 R 26 34 43 1 i
() R 3 R0 U e M I g b R SR A T

110°C F 52 B0 (i 2 Bt 95% , B 4y 7 &
97000) fF B T W & [ BMIM ] Cl, [ BMIM ] Ac HiI
[AMIM ] C1 2 A] 43 ¥ i 10 wi% 12 wt% #Fi1 8
W% [ BE T A 5 A e 7 BV A T i 1) G
O T ST

Zhang %" X} 55 RO B T Wk [ BMIM ] Cl
A1 [ BMIM ] Br o i 7K % 30k 47 T BF 58, H ohof
0.255 mg 5E_HBEMA 4 ¢ B T T, 100°C B+
1530 175 W 9 W . (EL %0 R v 78 TR vk AR AR, AR
B AR 47 Hb 52 ke 75 B M T B T A o A 9 A e

Xiao 4" | 4 Ak 1, 3-7 H KL pk m
([DMIM]Cl) 544k 1-4-3-F1 FLmkmg ([ HMIM
CHFIRAEF A ([ DMIM]Cl/[ HMIM]Cl =9/
1) 5 75 M (JBE L BESEE > 90% ) , % BRZ IR & 5
T 5 B B R I AR, LY R R
6T [ AMIM ] Cl/[ HMIM | C1 #0938 & 8 7 Wi ik, {2
K BB [ AMIM ] C1 A1 [ DMIM ] C1 %) 5% 5 8 14
VAR YERE T L[ DMIM ] C1 B & S 07 9 B2 185 L I
] 4 (170°C,20 h) , 53 40 B8 79 MR IR A B2 A AR
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P Wi T AR L ([ Cly] Cl) %
2 Tl S0 TR 2 85 T WA K U Y 5 B M 0 A
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MCH R SCHR R IE &, BE AT R0 i 2T 4 K 5
T AT R R R A 3 S B
B T WM BAT R 0 R E TR DL B R 2T 2 K
AR R A T A, 1-2, -3 L vk
Mt R £ ([ EMIM ] Ac) B 710V X 2 4k 3 09 %5 i e
St AR E A A 5T R AE [ EMIM ] Ac
R i RE A T S A

ASTCX; 4 Fb K e B B T W MR [ BMIM ] CL
[BMIM ] Ac.[ AMIM ] C1 1 [ EMIM ] Ac X} 5¢ & b
M e BE UE AT T 0F 5T L LB, MU FT-IR \ TGA
A XRD SEHF5E T 5¢ 2R BRI Ak 1 A e 10 45 4 5 1k
REMIASIE , JF % 48 T 16 [ EMIM | Ac Hh i fif Jid 2 A
A ik P 8] Xt 7 SR M 8l 24 00 1 AR AR R

1 LIEER4y

25 ik 7
FEHRME (L BEREE =90% ,M, =9.08 x 10°)
W F B 253K 570, ff AT 4 100°C FL %5 8% 8 h.
[ BMIM | C1,[ AMIM | C1 W T I ¥ s 2003 550 A B 2
AR g, 4l B 43500 A 95% 97% ;[ BMIM | Ac .
[ EMIM | Ac g F BASF 28w i 7 9, 26 B 43 il ok
95% 90% . iX 4 F i ¥ W ARAE FH AT I 7E 100°C B
25 THE 24 h.
1.2 XWHEESRME
1201 SERME %

¥ 10 g B F A AL T, 7E 60°C Fifi
FAFFEWIMA 0.05 g 72 M, 15 I — WA
FERME T W, AT —1K 0.05 g, LAtk
#He, AR NEHE 6 h sC RBEA GRS WMo 1k, 4y
B IR 25 R VS il 1 7 RO L 45 3 58 ROV TR

F [FIRE 9 5 vk 3 i 47 80°C (100°C A1 110°C
T BV A S
1.2.2  HEEA

H A5 B B 5T RWE I W R B 1 28 1R K
i 72 ROBEDT ), 43 B BT 0 e SROBE O 28 18 K
I VR VR BR 25 B IRV L AR IS TE 80°C LS T8
A LT
1.2.3 70 BB ik oo 72 1) WL 45¢

TE 100°C T~ , ¥ 52 WA 4 LA 2 wi% 1)k JiE
Wi T [ EMIM ] Ac FI[ AMIM ] C1 b, 795 it o 72
rf AR B B 1) IBORE P AR D' I e U 5% V8 i A
.

1.1

12,4 SERBER Y15 2

FESCHRL 18 ] v i 5 i I 2 7 3R 0 1 2 1 4
Fi.
1.2.5  2LAMBiE 0 E

K H] Varian 3100 FTIR S AL, F & A v
JE .
1.2.6  HPEREN K

% FH 22 i PerkinElmer 2 @) Pyris TGA {1

L FHIRE K 10 K-min ™" N, S50, % & K 20
mL-min "' FE 5 S ~ 10 mg.
1.2.7 XS qin S il e

X H i 22 PANALYTICAL XPERT-PRO %! X
SSRGS E , B 40 KV, 459 A BE 5° ~ 60°.

2 BR5UE

EREESTREDNFRE
TE 4 Bk e A0 8 7 M b, TR )R R AR
BT RME R I A LS TR 1 .

Table 1

2.1

The dissolution concentration of chitosan in different ionic

liquids at various temperatures

The dissolution concentration of chitosan (wt% )

ILs

60°C 80C 100C 110
[ BMIM]Cl — 2.2 2.6 3.1
[ AMIM]Cl 1.7 5.0 8.1 9.8
[ BMIM ] Ac 2.2 4.5 8.9 11.2
[EMIM ] Ac 4.0 8.4 13. 4 15.5

B F WK [ BMIM | CL (9 85 558 65°C £ 47,
60°C T ¥k LA i 47 [ BMIM ] C1 % 5 2 4 19 %5 fife o
5. AR 1 AT LUE 4 Bl IR X 52 RO
BA & W iiae 71, 0F oo BRI 4 Fheg +
A T (0 S e e B 3 I s ik U R v T3
FCRMETE [ BMIM | C1 rb A sl V3 fige , i 78 oAt 3 A
B WA g g R By, U HAE [ EMIM | Ac
110°C F Al £33 15. 5 wt% [t V2 it vie 75 .

M 1 iR wl LLUE X [ BMIM ] C1 Al
[ BMIM ] Ac, H A A A 09 BH 25 5, (H BT 25 7 A Al
[Fi] 9 5 T e SR AE B A1) o 1 VS i v B R [ X T
[BMIM] C1 #1 [ AMIM ] C1, A 2 [ BMIM ] Ac #iI
[EMIM ] Ac, 7E B & F AR A 16 00 F , i T PR & 5
ANTR] TR BE R 5T SROBH 09 5 i Wk BE AN ] AT L,
X 4 BhES A 5 OB I i A e O BE S B S
AR O, [R] Bt 52 B B - 445 1) 1 52 Wi

X F 3 F W &k [ BMIM ] C1, Swatloski 25" 34
HLARRAEL TR EE SRR T RE L
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1) S ST 0 S TR 1 BH S 7 CL ) % A BLAE
A 5 ; Michels 25" I\ Ky, £F 4 Z 75 [ BMIM ] C1
B R AR R AT A W RTE RS A,
11 FH L - 25 AR -2 7R (EDA ) fiff B 75 fif ML BE ] e 2
B, BIFTE 7 CL AR 45 o 74K, i BH 2 7
[BMIM | " #E 2k 32 H 71K 53 51l 5 4F 4E R R 5 T
SR TR R T & R VR . Michels 2610 i — 4
NN TELF4EZ /[ BMIM ] CL ¥ W AR & A7 TE X FE
45 . [ BMIM ] Cl #f A £F 4k R B Z 425 o0 b
C3 il CO 7 32 J 11 43 1 ] S5, AT iff 2F 4t 22 56
[ 7 SR A . X T B MR [ AMIM ] Cl 51, 3C
B[ 16,20 | Ho4R 8 T £F 4k % 0] RE A9 Vs A HLBE . 7E
AT, BT WA b i 88 1 X & A 0 55, OB %
M [ AMIM ] " FIB &+ CL, Bl & F
Cl Mg Z K FHih R &R 72 A
St T B A PH S [ AMIM | FIZF 4k 3% K 4 1 56
A E SRR FER, N IR T 4R 46 % 5+
[i) S5, S BOLT 2 R E B MR P . Wu
AU W SE R AR B TR BMIM ] Ac Hh g i
fEALIE 32 Z R o B TR S T 5 e R
O e 56 T F2 3k b i SR T & AR 3R R %
Fh i AU L TR T AR S LT YR E AL,
A F—NH, WFEE, Bikh 2 5 T 28N,
BT UL U R S5 M B T e R O A k. UL L
WL ARSI 25 R FRATTIN S 3X 4 i B8 AR ) 72
FEME VA R ALEE TT BB, B WK 1 BRI
PLAISE R MR > F 85 h 5 E AR 72 A
St b AT RLRUH K oy 4 v (3 R SR TR
SUSE T B8 WK 1 BH 25— BT mT L RN 52 R AE K 43
THE AL B AR TR AT URL KR 4y 1 B
TR T AR VR T, DT IR 7 SR i
S O 24 i 55 e SROME P A Y SR SR L R B
RMEAE B T W AR i . LLse RAEAE [ EMIM | Ac
BT A R ) S AL AN R B 1 TR

Chitosan
Chitosan HNH
Ol HNH - SN
AN +[EMIM] Ac [EMIM] Ac n
HNH  OH Ac” [EMIM]
Chitosan HNH  OH
Chitosan
Scheme 1 The possible dissolution mechanism of chitosan in
[EMIM ] Ac

SCHR[20,22 1438, 5 R IR B B 1 /9 0 1 I

TR EA R S Z B T, R O T A
B X BB W HCOO ™ Cl™ 1 Ace™ Ti &,
HCOO ™ iy A s Z e 1 KT €12 il Ae ™ 1R
i B A T P R 1) 2R 9 S B0, % HCOO ™ S o
(g Sk 2R R A g NMR BIF 5t 28 B, 7 o 55
FRILHEIL Y Ac ™, LSRR A9 BB T HoA iR &
BEEZAE S Ik, 5 [ BMIM ] CL R [ AMIM ]
Cl BB 7 C1- #H b, [ BMIM ] Ac #1[ EMIM ]
Ac H Y BIBS 7 Ac™ B 5 5 75 B I h—OH Al
—NH, B SR TR W R fa i i Ak, B
3K TR o S 52 B T R A X 7 SR ) Y A B 1 R T
oK TR G R B TR A X 1 ol R R £ B T A A
H T A B B e AR . XS5 T
Ac™ [ FLBTES T CL™ i W e 70 B T 3k 7T 345 A%
0 R T B 2T A RS e — T

Dawsey 25 $ 1y, HA AR/ | 38 B 1 A9 B
5 T RA B K ) T A ) I B T G 9 ) X T e
FNs HATBF B9 W AR BE 7. Swatloski 251 s % B, B
BT WO H B T AR B 38 K, L B 7 DR e 3F L
A K e R o A T TR T A R 1 i A
fiE 11 A Kosan %' 40y, 55 [ BMIM ] C1 # f9 FH
BFAR I, [EMIM ) CL R 8/ B 7 55 47 4 %
H S R P R T RE B R DR MR B B
FATF A9 [ BMIM ] Ac FI[ EMIM ] Ac ifi 75 , AT LLIA K
J& 3 09 BH B TR BN R T B TS e
i —OH [ U5 F F1—NH, (19 05 7 25 T 38 1
PEFH, T [ EMIM ] Ac %35 58 8 9 3% fi fig 1k
F[BMIM ] Ac, 76 [ EMIM ] Ac H A] 5 51 45 &5 f) 52
SV i T T

it B B 1 K 1) A9 [ BMIM ] C1 At [ AMIM ] CI ifif
L, OCHk[16,20 ] Fik Ay, 5 [ BMIM ] Cl A jH B
BT R, [ AMIM ] CL A BH B F A 0 T 2
3 ASBRIE T b XUBE 9 £ A [ AMIM ] CL A
B 7 e [ BMIM ] CL A B S 7R BN, A )T
T 2 4 2RI b i R, T EL TR T 3 L
BERAEAE B[ AMIM ] CL AP B 1 A Bl g 7 A
B, AL 1 R B S A 4 2 5 EUR T A B
P, 33 W3 77 1T A 26 i 459 [ AMIM ] C1 [ [ BMIM ] C1
X £ 4k % B0 BE ) R PR, R LA, A5
[BMIM ] Cl ¥ BH 85 FAH e, [ AMIM ] CL % & 7
PRI L /0N 1 5k fi - R B 8, B 5 5 5 B OpE
—OHK 5 T FI—NH, ) %05 T % )i 5 38 14 4
FT, AT [ AMIM ] C1 X 7% 58 9l (9 9% % fE 1 K T
[ BMIM ] Cl, 76 [ AMIM ] C1 Hp a] 15 31 45 5 1 7 S
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AR TS5 7 BMAE [ BMIM ] CL 1 110C R
[V A BE R 3.1 wi% 3% 15 Xie 2 3 9 10
WL% I FE A K 22 B, Al RS2 iR TR 3 VA W
B I SR HEAT 43 B4R AE VWD S A RV I S B
FF LA G Y 1 D 1 5 AR Wu 4 ARl T
SERWEAE [ BMIM ] CL H1 110°C T %% fif e J& 1 3% 10
W% fE AL SR 25 73X — B, I oK 45 v

7 min

Fig. 1

M TR LLUE B 56 B Be ot R TE B 1
PR IEAC W K ARV, T AT BT b OE 2% 3] e R bk
L B FETE 5 b6 & VS i B[R] A2 G, 7E [ EMIM ] Acrp
F| 7 min FE[ AMIM ] CI %] 30 min i, i1 T2 ¥
WA A ST RME N ER , 1 58 M K, [F 0 i T
fi#% , 5c FRMERL - 52 R B WA 1 T ok (H 52 SRR Y
KRR AT R AT D 5 33F — 20 Bl B[R] SE K, 7E [ EMIM ] -
Ac H %] 15 min  7E[ AMIM ] C1 %] 90 min A, &
WA B 7 MR F WU AETE , 5C R C 2 2,
JIFHR R EIR, SRS W A . w]
W, 5E RETS 2 D1 1 i ik — i 72, i BL7E
[ EMIM ] Ac Hr L 7E[ AMIM ] C1 o s fig e pe.
2.3 EEBBERNGEHE R
2.3.1 o4k

P12 Sy Vs M i Y 55 SROME B AR 4 s WA
o 100°C % i Ja H AR B 5¢ SR A 1Y FTIR 3% &

M 2 AT LUE W RS AR T RS

FI 0] 60 95 V0 7% fik R 0 55, AT B 2 oy 1 HL P T 1
FCRME I AR XS 43 7 B (M, = 97000 ) ¥ AIK 1) 2%
(1@
2.2 HRBEBSTFRETBBIENNE

B 1(a) 1 (b) 25 R 7% BBE7E [ EMIM ] Ac
[ AMIM ] C1 ¥ F 100°C F i % i o #2 b, R )
R[] T (8 5 YA B8 53 B 1) s D' Sl fol 5 B A

(a)
. .
(b)

POM images ( x 100) of chitosan dissolution in ionic liquid [ EMIM]Ac (a) and [ AMIM]CI (b) at 100°C

C

d 1639
1566
c

b

a

Transmittance (%)

1661 1599

4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm ™)

Fig. 2

The FTIR spectra for chitosan (a) and regenerated
chitosan from different ionic liquids (b: [ EMIM ]| Ac; c:
[ BMIM JAc;d: [ BMIM | Clye: [ AMIM ] C1)

VS AT 5T BB FT-IR 3% & JL 7 58 e M R, ¥

AT BE AT R A I AT W B S WD e SR B A
X 4 PSR R I U i o R R B R AR AT AR AR
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SCHR[26] HrdE Y a-5E AR 1657 em '
BBERE C = O By 44 sl W b e (kR T 3ty )
FE 1599 em ™ H BL—NH, #9 N—H 75 lfi iz 3 1 i
W (—NH, W Wit ) 5 B-7¢ FMH 1Y Wt e 1 35
A—NH, Wi 3% 47 43 51 8 % 1651 em ™' il 1583
em NI 2 W LU L U R AT A S OB AE 1661
em ™ BLEERE T %A, 7E 1599 em ' Bl—NH,
W SCRE AT, T LA A T o0 RO R o LA
ffa FAE e BB 1T %W B E 1639
em ™, —NH, W% 47 B & 1566 em ', 5 Sk
(26 ] 4138 1 B-7c T I AH I 1% 7 114 D 137 22 30T .
AT LNy, 52 RO 28 0 25 F WU v A - A )5,
i S AR A ARG AT RE R R R TR AR D
A HE RV AT o BUEE AR T AR G B AL
2.3.2 IMPERESHT

Pl 3 Sy 375 ik T 1 5 RME S OLAE 4 Fh s 1 IR Ik
HF 100°C 7% i 5 P4 B9 52 PSR TG/DTG il
2.

N

100

80

o
Heat flow (mW-mg~

100 300 500
Temperature (°C )

60 DTG curves

Residual weight (%)

401

100 200 300 400 500 600
Temperature (°C)

Fig. 3 TG /DTG curves of chitosan (a) and regenerated
chitosan from different ionic liquids ( b: [ EMIM ] Ac; c:
[BMIM JAc; d:[ BMIM]CI; e:[ AMIM]Cl)

L3 BT LLE H, T4 0 50 28O0 8 0 i il 1)
50 M IR firt L B AR AT T AR AIG, 1 B AR Y e R
WS E PERAG. DA A G AR B AR b B AR
SERBEYI I T 2 B B o, X B B A TR
TN 2 it Rk S Y AR TP P A 1 S R R By
RIS X T RESE T, N 2 PG R &k B8 7 W AR Xt
SERBEME MR S R F 2 M Eh e Tk, 45 2%
TE & IOV Wb 78 RBH 00 45 & X 8 58 e WK, i
TEJG & WV WP AR AE 28 R 58 WK ) /N 45
X A, % BN [ BMIM ] CL, [ AMIM | C1,
[BMIM ] Ac A1 EMIM ] Ac A A 3% — IR 5, F54

7o B AR E TR 2 T B e, X 4 M T
TR X 7 ZROME VS A B 0 1 5 Y R O — B, X —
LG g e N, S T R o 52 SR W BV A RE B
Sif, FC A 52 SWE S 1 18] (4 AH B AR B T 7 P AR
o v 7 SROBE 23 1 I AR S T A U ) A, A
T B AR B rp e OB BE A PR TSR R AR A
F T BUBA Fr 5 45 A, DRI A 31 ARG 8 PR
oy B PR A 7 SRR
2.3.3 X GYERAT S B

Pl 4 S ¥ ife i B0 58 SROME S LA 4 Bl 7R
HF 100°C ¥ fift i 1428 09 7 SO Y X 5 2 A G
K.

10 20 30 40 50 60
26(°)

Fig. 4 XRD patterns of chitosan (a) and regenerated
chitosan from different ionic liquids (b; [ EMIM ] Ac; c:
[ BMIM] Ac; d:[ BMIM]Cl; e:[ AMIM]CI)

M AT LA Y, P A 04 7 SR 5 I i i e
7 R ME B AT 5 A 3 T A AN [R]. 3 A A 52 R
BEAE 10° 75 47 1 20° 70 47 ¥ Y B 56 9 417 4 0, i
AR A5 RBE A 10° 72 47 (0 17 S g JL-F- 9 2%, 7
20° 75 A7 RO AT S 068 5 J3E U6k 55 . SR [ 26 ] 4 i A
[FIRER B S E T, e R BT AR i B0 465 A
M B-7¢ WMAE 10° 7 45 #9755 W JL - 91 2K . i ik
— UL T A B TE R R EOR (9 o B R
T BB N IR T LU H, A 2 B 8 T AR
HR AR 9 52 SR 5 T T 09 52 SR — AR AE 30° B
AT BT AT 0 TN 2 ol I R R T A R
A2 T 7 SRR AE I AR 1 AT S 08 9 2K, Xk — A 15
RN 2 b G A S AR R A A T R R B
T2 4B By o i BLGE AR AR i T AE 2 Ah
SR S T WO )V IR A A 3 T SRR R Bl e 4
SN HNEAT L
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2.3.4 AR JRE RTINS ) 6 e BB A G T B
HpAL!

Fe B BEAE [ EMIM | Ac th 43 3] 60°C .80°C FI
100°C T % % 80 min , 45 P-4z 72 R WH M) 2635 43+
AR 7.98 x 10° 7. 82 x 10° il 4. 53 x 107 ; 7F
80°C T~ 43 ¥+ fi% 80,200 F1 300 min, | 15 4 2E 52
BRI A TRl 7. 82 x10° 7.47 x 10°
686 x 107, i % fift iy J5 4k 72 W O B 29 0 1
TR 9.08 x 107, )i A UG i, B 2 1 fifk 1 1Y)
Fh 5 A ] B A, ST R N R A o R
T B VS A TR RE X 5 R R 4 4y T R R R AR
100°C %5 fi% 80 min 5% JME Fh 1 43 1 B ik v W
BRKE, R FEER 9.08 x10° FREE 4.53 x10°.
St LA 52 B Iz ] o 0z IS AT 6 R AR 925 fidf i

3 &

(1) BTt 5 64 4 b Ibk e 789 28 5 3 1A X e SR

W HAT—E W RE T, Hoh [EMIM ] Ac 119 3% fi%
fE 71 frea , /6 [ EMIM ] Ac ¥ 110°C T n] 13- 2] 15.5
wt% F) 7 SR OB ¥ ik T JE

(2) 3 4 Fl Ik s B8 5~ 0 1A X 52 SRR 1) U it
AE 1 5 BT BH B 7 B S5 A ¢, L P S IR 6 2 1
WA B8 A BE 1 R T S R 0 1WA

(3) FERMELEIX 4 Bl B 7 WA b 1) 0 ik o A
B A A AT AR A SR 5 58 RO 0 U AP A o
A KPR T ORI o BUREAR IR B 1Y, HLFF
A58 SR 14 PR E VAT P R A

(4) 7 B AE [ EMIM ] Ac mHs i i, B 3 %
fifp I E B T e AR B TR B9 SEE A e SROBE A9 B 4
BT R
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STUDY ON DISSOLUBILITY OF CHITOSAN IN FOUR
KINDS OF IMIDAZOLE-BASED IONIC LIQUIDS

ZHU Qingsong' , HAN Xiaojin'>, CHENG Chunzu', WU Changcheng’
(" State Key Laboratory of Biobased Fiber Manufacturing Technology, China Textile Academy, Beijing 100025
(* Tianjin Polytechnic University, Key Laboratory of Modification and Functional Fiber, Tianjin 300160

Abstract The dissolubility of chitosan was studied in four kinds of imidazole-based ionic liquids 1-butyl-3-
methylimidazolium chloride ([ BMIM ] Cl), 1-butyl-3-methylimidazolium acetate ([ BMIM ] Ac ), 1-allyl-3-
methylimidazolium chloride ([ AMIM ] Cl) and 1-ethyl-3-methylimidazolium acetate ([ EMIM ] Ac)
respectively. The possible dissolution mechanism of chitosan in these ionic liquids was suggested, and the
chemical structures, thermal stabilities and crystalline forms of the native chitosan and regenerated chitosan
from these ionic liquids were analyzed by FTIR,TGA and XRD, respectively. The results show that, chitosan
can be dissolvd without derivatization by all the four kinds of ionic liquids,and the dissolubility of chitosan in
these ionic liquids is mainly related to the anions of ionic liquids, but also influenced by cations of ionic
liquids. The dissolving power of the two kinds of acetate ionic liquids for chitosan is stronger than that of the
two kinds of chloride ionic liquids,and that of [ EMIM ] Ac is the strongest. 15.5 wt% of chitosan dissolved in
[EMIM] Ac can be achieved at 110°C. The dissolution concentration of chitosan in these ionic liquids
increases , but the viscosity-average molecular weight of it decreases with the increasing of temperature and the
prolongation of time. The thermal stability of the regenerated chitosan from [ BMIM ]Cl,[ AMIM ]Cl, [ BMIM ] -
Ac and [ EMIM ] Ac respectively increase gradually,which is consistent with the dissolving power of these ionic
liquids for chitosan, but the thermal stability of the regenerated chitosan from the four kinds of ionic liquids
decreases compared with that of native chitosan. A transition of a-chitosan to B-chitosan may occur during the
dissolving and the recovering processes.

Keywords Ionic liquid, Chitosan, Dissolubility, Regeneration



