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- 1 1 ,MAPPC/EC s
1 DSC MAPPG EC MAPPC/EC
Table 1 Thermal properties of MAPPC, EC and MAPPC/EC blends in the heating runs from DSC measurements

m(MAPPC) Glass transition Solid phase-mesophasic transition M esophas e-iso tropic phase transition

m( EC) T, /C AGI(F gt C- 1) Ty € AHo s/(J & VAHw /(P &) Tni/C A Hyp/(F g DA Hnisc/(F g 1)

100° O 27.7 0. 47 - - - - - -

90° 10 33.7 0. 54 - - - - - -

70¢ 30 35.8 0. 31 - - - - - -

50 50 39.5 0. 30 - - - 134. 2 0. 25 0.50

30 70 43.4 0. 19 126. 4 0.24 0. 344 178. 6 3. 43 4. 89

10 90 44. 1 0. 15 127. 7 0.73 0. 815 179. 8 3. 74 3. 60

0: 100 57.1 0. 43 136. 0 0.55 0.553 191. 7 5. 65 5. 65

A Henp,A Hen, ge: transition enthalpy of blend and EC at solid phase-mesophase transition tem perature T ¢y, respectively; A Hyi g,

A Hy g transition enthalpy of blends and EC at mesophase-isotropic phase transition tem perature Tyj, respectively.

EC , MAPPC EC .
AC EC . MAPPC/EC EC 3% , DSC (
2) EC R - Tcw A Hens, -
Ti A Hyis EC
23 TGA
3 2 , M APPC PPC 3
2354  146.07C, 9% 284.0 254.4°7C,
CO2 ) ) o
MAPPG EC MAPPC/EC TGA So. 50k 9%
400°C , 2 MAPPC o 9% 235.2
302.8°C, 400C 0. 24% ; EC 3 315.7°C. 453.7°C 7. 24%.
MAPPC 90: 10 MAPPC/EC % 18°C,
70* 30 50* 50 M APPC/EC 22.6 25.37C, M APPC .
EC 10 , S 90 10 M APPC/EC
9% 400°C EC :
50% EC . EC ,
2 MAPPC/EC
Table 2 Thermogravimetric results of MAPPC /EC blends
m(MAPPC) * m( EC) Sk mass loss /C 506 mass loss /C 9% mass loss IC Char yield at 400°C 2%
100¢ 0O 235.2 276. 1 302 8 0.24
90° 10 253.2 275. 4 319. 1 0.94
70° 30 257. 8 270.7 359. 5 0. 87
50° 50 260. 5 280. 3 342. 7 1.70
30 70 278. 3 355.6 413. 0 5.73
10 90 282 4 349.2 417. 2 5.99
0: 100 315.7 364.7 453. 7 7.24
2.4 WAXD
4 M APPG EC M APPC/EC W AXD \ dv,
L da, La 3 MAPPC X D= 205 1
\ 0. 434 nm, EC X Du=8.9 D= 19.3 2
, "0, 986nm "0, 459 nm
EC , MAPPC , , EC 2 Bragg )

dwu da ; Lx s La s
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Fig. 3 TG curves of (a) PPC Fig. 4 XRD patterns of M APPC/EC blends
and (b)M APPC at room tem perature
. / 1ol .
3 MAPPC/EC WAXD

Table 3 WAXD analysis of MAPPC/EC blends

N Lower Angle Region Hgher Angle Region

m(M APPQ * m(EC) Dy /() dy /nm Ly /nm 9, /() dy/nm Ly /nm
100* 0 - - - 20.5 0. 434 1. 181
90* 10 12. 3 0. 720 - 20.1 0. 442 1. 184
70° 30 11. 2 0. 783 - 19.9 0. 446 1.262
50% 50 9.6 0. 921 3. 161 19.9 0. 446 1.379
30° 70 9.5 0. 933 3.023 19.7 0. 449 1. 404
10 90 9. 4 0. 938 2.354 19.5 0. 454 1.457
0* 100 89 0. 986 1. 092 - - -

dv: distance between layers of ordered polymer chains in the mesophase region; ds distance between polymer chains in the amor—

phous region; Ly: mesophase sizeg L x dimension of non—crystalline region.

25 SEM
SEM 5, MAPPC  EC .
50: 50 M APPC/EC (5 90: 10 M APPC/EC :
EC (5¢m ) M APPC ( %) 10} 90 M APPC/EC

5 MAPPC/EC
Fig. 5 SEM micrographs of the fractured surfaces of M APPC/EC blends
m(MAPPC)* m(EC): a. 90° 106, b. 50° 50, c. 10° 90
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Study on Blends of Carbon Dioxide- Epoxy Propane
Copolymer with Ethylcellulose

ZHANG Zhi-Hao, ZHANG Hong-Fang, MO Zhi-Shen , YU Li,
ZHAO Xiao-Jang, W ANG Xian—Hong
(State Key Laboratory of Polymer Physics and Chemistry,Changchun Institute of
Applied Chemistry,Chinese Academy of Sciences,Changchun 130022)

Abstract Blends of maleic anhydride endcapped poly(propylene carbonate) (M APPC) with ethylcel-
lulose( EC) in different mass fraction composition were prepared by solution casting. DSC, TGA,
W AXD and SEM were used to investigate the miscibility, thermal stability, aggregation structure and
morphology of the blends. A single glass transition temperature of the blend revealed the miscibility
of M APPC with EC in the noncrystalline region. The solid phase-mesophase phase transition tem pera—
ture, the mesophase-isotropic phase transition temperature and the transition enthalpy of the blends
were found increased gradually with the increase of EC content in the EC-rich blend. Upon blending
ECinto M APPC, the thermal decomposition temperatures were elevated, especially for M APPC /EC
blend with mass ratio of 90* 10. Dilution of M APPC with cholesteric liquid crystalline EC caused the
shift of two peaks of EC to greater Bragg angles and the decrease of the distances between layers of
ordered polymer chains and the distances betw een polymer chains, and resulted in the increase of crys—
tallite dimensions of mesophase region and the decrease of sizes of non—crystalline region. Blends
appeared to pack more compactly.

Keywords maleic anhydride end capped poly(propylene carbonate), ethylcellulose, blend, th ermotrop-
ic liquid crystallinity, thermal stability



