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BEMRER PR S7 B C2)—H F C(4, 5)—H R 5% T+
AR N . R R Y B R kAR . RS CDA P R
TR SR HE R F i C(2)—H f1 C4, 5)—H KA H H1E
Fl. CDA i JsUH 4y 7 N STt R AEZE IR B i) . B
TR B A0 TG 8 YA 2 A IR 1 TR IR 5 I A e A R
BX e, A S B FAAEMEAER K C2O—H i C
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4, H)—H HFEXEERAmMN, 5 CM, S)—H Mk, C
(2)—H M JFFRRMET R, 505 T = 8 09 H o1t s 5s
SERGE R E . DR GIR P TR, A5 B R TR A s A
C4, 5—H%TF C(2)—H B mm S midn, B
HELZEBK C2)—HM CWU, 5)—H, X7 440 4 5%
i 5 8 L & 2R M EAE T . CDA A 4: T P9 45k 25 14 3k
— R AR, [ R RIS R A IR b B F A L 1R A T Rt
— 25 5 SR TR AR 3R 1 s R B R A AR Ak, ] R B R
B IR R B T A Y . £ BEFE P 3 T A X IR RE AT
B, S FRAAETE PR RER., 5B S

IS F AR Xof (9 DG 66 2 43 I 0 2 2B AR 1 I A5 TR 3% i T
T R R AR G I A G TB Y B R AR S
W, B E ORI . BRIE T C—O R 3, I 58wk
FABHES T2 A 7 M1 A, %40 T4 BT L F CDA R &
AR FH 45 B 0 RS A B FH B 22 D) A AR R PR R AR, OF
W 2 3R T 2 — 25 IR . AR IR R B, CDA 48 1y C—
OB 5 5 FRMAMAMA GRS, FAREMN C-04
RS & TR/ FEZ M A R AN R, XWH
T AE & 5 CDA R M 2 T AR CDA R SR A .

%2 BMIMPF, % CDA fE 30~170 C_# AT ERS X RIEMRH X XIE

Table 2 2D synchronous and asynchronous crosspeaks of CDA plasticized by 25 Wt% BMIMPT, from 35 to 170 C

Dy v2) Vs v2) Dy v2) Yy v2) Dy v2) Yy v2)
(3 440, 3 350)+ (3 440, 3 350) — (3150, 3 1200+ (3150, 3 120)+ (1630, 1 380)+ (1630, 1380)+
(3 440, 3 170) + (3 440, 3 170) — (3 150, 3 090) + (3 150, 3 090) — (1630, 1360)— (1630, 1360)—
(3440, 1 770) — (3 440, 1 770)+ (3120, 3 090)+ (3120, 3 090) — (1630, 1260) + (1630, 1260)+
(3 440, 1 730)+ (3 440, 1 730)+ (3170, 1 770) — (3170, 1 770)+ (1630, 1220)— (1630, 1220)—
(3 440, 1 650)+ (3 440, 1 650)+ (3170, 1 730)+ (3170, 1 730)+ (1630, 850)+ (1630, 850)+
(3 440, 1 630) + (3 440, 1 630)+ (3150, 1 770) — (3150, 1 770) — (1630, 830)— (1630, 830)—
(3 440, 1 380)+ (3 440, 1 380)+ (3150, 1 730)+ (3150, 1 730)+ (1 380, 850)+ (1 380, 850)+
(3 440, 1 360) — (3 440, 1 360) — (3120, 1770)— (3120, 1 770)+ (1 380, 830)— (1380, 830)+
(3 440, 1260)+ (3 440, 1260) + (3120, 1 730)+ (3120, 1 730)+ (1360, 1260)— (1360, 1260)—
(3440, 1 220) — (3440, 1 220) — (3090, 1770)— (3090, 1770)— (1360, 1220)+ (1360, 1220)+
(3 440, 850) + (3 440, 850) + (3090, 1 730)+ (3090, 1730)+ (1360, 850) — (1360, 850)—
(3 440, 830) — (3 440, 830)— (1770, 1 730)— (1770, 1 730)— (1 360, 830)+ (1360, 830)+
(3 350, 3 170)+ (3 350, 3 170)+ (1770, 1220)+ (1770, 1 220)+ (1260, 1220)— (1260, 1220)+
(3 350, 3 150)+ (3 350, 3 150) — (1730, 1650)+ (1730, 1650)— (1260, 1050)+ (1260, 1 050)+
(3350, 31200+ (3350, 3 120)+ (1730, 1630)+ (1730, 1630)— (1260, 850)+ (1260, 850)+
(3 350, 3 090)+ (3 350, 3 090)— (1730, 1 380)+ (1730, 1380)+ (1260, 830) — (1260, 830)+
(3350, 1 770) — (3350, 1 770)+ (1730, 1360)— (1730, 1360)+ (1220, 850)— (1220, 850) —
(3 350, 1730)+ (3 350, 1 730)+ (1730, 1260)+ (1730, 1260)+ (1220, 830)+ (1220, 830)—
(3170, 3 150)+ (3170, 3 150) — (1730, 1220)— (1730, 1220)+ (1 050, 850)+ (1 050, 850)+
(3170, 3 120) + (3170, 3 120)+ (1650, 1630)+ (1650, 1630)— (1 050, 830)— (1 050, 830)+
(3170, 3 090) + (3170, 3 090) — (1650, 1050)+ (1 650, 1 050)+ (850, 830) — (850, 830) +
XTI S . TR R P CDA KRE T8 T )
3 45 i Pk g 2R _E RS 35 Pk SR CDA o [ il 33 S R A A AR

BMIMPF; 1% CDA R &+ 5 F 1A S5 CDA ZAEHE
PR XA R A T3 Tk s 38 LSk A S
CDA Z St . wkmi 2R LG kA5 CDA H4 C—0 DL &
P15 CDA ZBtR 2, A B TR A 55 CDA w4
URE R 2% S5 H . BN CDA 4> 748 22 Pk, 52 B RS 98 1 T
BMIMPF; ¥4 % J5 CDA #f Lk F AR 3 ¥ CDA S f e i %,
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Abstract In this study, the interaction between cellulose diacetate (CDA)and ionic liquid(IL) was studied at room temperature
(25 °C) and in the temperature range from 35 to 210 ‘C with 1-butyl-3-methylimidazolium hexafluorophosphate (BMIMPF;) as
plasticizer, using Fourier transform infrared spectroscopy (FTIR) and two-dimensional correlation spectroscopy analyzer,
guiding for melt process of plasticized CDA in theory. The results showed that at 25 ‘C changes occurred in the positions or in-
tensity of absorption bands assigned to hydroxyl forming hydrogen bonds, acetyl groups in CDA, the anion in BMIMPF; and
C—H in imidazole ring in plasticized CDA compared with CDA, in which absorption peaks’positions would shift or their intensi-
ty would become weaker, and the changes depended on the content of BMIMPF; in CDA. It has proved that there were interac-
tions between BMIMPF; and CDA, and the interactions were formed between C—H in imidazole ring of BMIMPF; and acetyl
group in CDA, C—H in imidazole ring and C—O in the backbone of CDA, the anion of BMIMPF; and acetyl group in CDA,
which helped destroy and weaken the original hydrogen bonds network structure in CDA. In un-plasticized CDA, the absorption
peaks of OH group forming intramolecular hydrogen bonds existing in the whole heating process from 35 to 210 °C became grad-
ually weaker and shifted towards the shorter wavelength side with the rise of temperature, and acetyl group absorption bands re-
mained almost unchanged. However the changes of absorption peaks assigned to OH group in plasticized CDA had been acceler-
ated, and the OH group absorption peaks vanished completely at a temperature above 180 °C. Besides, the absorption bands as-
signed to C=—0 and C—O in acetyl group and C—O in the backbone of CDA had shifted and decreased in the intensity in plas-
ticized CDA. It can be concluded that the thermal stability of CDA was reduced by BMIMPF;. Then a further investigation into
plasticized CDA was carried on in the temperature range from 35 to 170 °C by two-dimensional correlation spectroscopy, and the
sequential order of the responses from different chemical groups in plasticized CDA towards the variation of temperature was illu-
minated. The results showed that the dominating changes of interactions in plasticized CDA during heating would start with the
interaction between C—H in imidazole ring of BMIMPF; and C—O in acetyl group in CDA, then remove the interaction be-
tween anions and cations in BMIMPF;. Subsequently isolated C—=—0 , C—0O and methyl groups were released fromassociated a-
cetyl groups originally forming H-bonds as H-bonds were broken by heating, and then interacted with anions and cations in BMI-
MPF; respectively. which was followed by the interactions between C—O0 in the backbone of CDA and BMIMPF;. The interac-
tion between CDA and BMIMPF; was stronger than original H-bonds interactions in CDA and interactions between anions and

cations in BMIMPF;, and would be reinforced with the rise of temperature.
Keywords Cellulose diacetate; Ionic liquids; Two-dimensional correlation infrared spectroscopy; Interaction
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