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Fig. 1 'H-NMR {a) and '*C-NMR {b) spectra of MA-PPC

Table 1 The mechanical properties and the thermal degradation
temperatures of PPC and MA-PPC

Properties PPC MA-FPC
Thermal degradation temperature, { C) 224 0 257.5
Yielding stress{ MPa) 38.8 41.2
Breaking strength(MPa) 29.6 31.0

13.7
1233

18.3
1333

Elongation at break{ %)
Elastic modulus{ MPa)
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Fig. 2 FTIR spectra of PPC and MA-PPC

AATERRIMTEBRPEEEEER
RE &, 0K o F 2 B B 20 BE B IK L ST HE BRI
R B E Hrp— 5 2w TR



61

HEEF RN RSB T NN RS RN

897

RS W R SESHNOEEEIINE.
Hit AR XERMANBREREYL WA, &#
F—EMLHANE FHER T TREMLE . &
s, b AR R RS
W R A M R, B e AT L R k4 i B R
EWEARERMRA S THRIRPHEER
BLLHP, &0 FR(K)EKZRBEREMEH
(REEHREATER)E—HTREHFTE.
EFfEBMBRA R FRO¥SH — KRR
EWEd, ¥EHTFRISRYHLER.

B3R MA-PPCHERBKME, FEE BK
EMBEHWEBEIKER TN o, =4.05x107",
a,=2.48x 107 Hl 2, =6.39x 107" . B ik H
BT MTHEAFHEELNORBNEE EHTRE
FEMEMN BF PPCR—-EBERHZRMENLS
BY EMEBERKRR =3, B, T HER
Pl 2k SR R R AR R EBERNEE S0C
~70CZE) ML LR TEMTEHEN —B¥
B.80C2ZE,e AXKED 107, FAREEN o
A4 TR -MEBR XEERAUANKS TR
T ok B K 5% {2 S ¥4 M ¥R GE . ] MA-PPC R
AN HIEHE—F, F MA-PPC EFH BRI BT 8
THUAERNES FRKABIRP . ¥R
M BEA R T, AN R LA,
LE BA B K S R RS AT G A

HTH—E8E MA-PPC EFH BB P2
R M 1S, B 148 PPC B MA-PPC 4> 3 #
110 ~ 150°C 22 (A #7730 minfiB A 4038, SR 150 &

2—QCHZ——CJ:H—0 —C—o—
s |—
C
7
HO—C

I

| MaA-PPC

a,=639x 107

Length (mm)

bt
%
T

80

1 1 1 1
40 60 106 120
Temperature (°C)

Fig. 3 The plot of length of MA-PPC against temperature

Table 2 The molecular weight and the polydispersity of PPC and MA-
PPC after annealing at 110 ~ 150°C for 30 min

Code M, (x10°) M_(x10°} Polydispersity
PFC 4.63 1.68 3.63
PPC (130%C, 30 min) 4.70 1.74 3.70
MA-PPC 4.76 1.77 3.71
MA-PPC(110C , 30 min) 9.53 3.55 3.72
MA-PPC(120°C , 30 min} 7.17 3.4 4.23
MA-PPC(130%C , 30 min} 8.30 3.67 4.42
MA-PPC(140%C .30 min} 7.4% 3.00 4.04
MA-PPC( 150°C ,30 min) 8.01 3.16 3.93

Tl TERS TR HIER R InE 2.7
K ,MA-PPC 7£ 110, 120,130, 140,150°C % {4 F 1B
X 30minf5 , H¥H 4 FREMEY S TREEE MW
KA~ F, MaPTFEIBHEUAELERK HER,
PPC 4 130C,30 min B K, HOFREHTES
WMIERREART RE FRRB R ROT L
# MA-PPC KA FHEABRSEPIRE TN TRAM
Ko TR B BLAY

CH;,

0 0
/H—EO——('L—OfCIHfCHI—};

o
/ + H0
N
c Yo
l.:
\ﬁ—ﬁo—ﬁ—okClH—Csz‘;
o} 0 CH,



898 & 5 T =4 i 2003 4

R KA F8) K (BB BN AT LAFE MA-PPC #& ., 0 TRAGEEN. I ERM THHEMKST
KAFMIEAENRKNBEIRPRE, ERH  MARERRKBEREANROTESIZELE.
THTREBEENES, KT RBESEER

REFERENCES

Inoue S, Keinuma H,Tsuruta T.J} Polym Sei, Polym Lett Ed, 1969,7:287 ~ 292

Sarbu T, Styrance T, Becjman E J. Nature, 2000,405:165 ~ 168

Ree M,Bae ] ¥, Jung J H,Skin T ], Hwang Y T,Chang T. Polym Eng Sci,2000,40(7} ;1542 ~ 1552

Aida T, Ishikawa M, Inoue 5. Macromolecules, 1986,19:8 ~ 13

Darensbourg [ J, Zimmer M S. Macromolecules, 1999,32:2137 ~ 2140

Cheng M,Moore D R, Reczek ] ], Chanberlain B M, Lobkovsky E B, Coates G W.]J Am Chem Sci, 2001,123:8738 ~ 8749
Aida T, Maekawa Y, Asano S, Inoue S. Macromolecules, 1988,21:1195 ~ 1202

Chen X, Shen Z, Zhang Y. Macromolecules, 1991 ,24:5305 ~ 5308

Broecker W 5. Science, 1997 ,278:1582 ~ 1588

Meehl G A, Washington W M. Nature, 1996, 382 ;56 ~ 60

L =R - - B T - ST I T

=)

COUPLING REACTION OF POLY (PROPYLENE CARBONATE) END-CAPPED
WITH MALEIC ANHYDRIDE

LAI Mingfang, LI Jing, YANG Jun, WANG Jinfeng, LIU Jingjiang
( State Key Laboratory of Polymer Physics and Chemistry , Changehun Institute of Applied Chemustry ,
Chinese Academy of Sciences, Changchun  130022)

Abstract The effect of temperature on the characteristic of Fourier Transform Infrared(FTIR) , the dependence of
the average molecular weight and the polydispersity on the annealing temperature and the relationship between linear
expansion coefficients and temperature of poly( propylene carbonate) end-capped with maleic anhydride( MA-PPC)
were investigated . The vibration peak of hydroxyl group at 1714 cm™' in the FTIR spectra, which belongs to the
carboxyl end-group in MA-PPC, decreases with increasing the temperature of the sample and it disappeared totally
when the sample was heated over 70°C . The average molecular weight of MA-PPC almost doubled when the sample
was annealed at 110 ~ 150°C for 30 min, however the polydispersity was maintained roughly. A new relaxation
transition at about 80 was detected on the curve of the linear expansion coefficient versus temperature that is the
characteristic of macromolecular coupling or crosslinking reaction. These results confirmed that the macromolecular
coupling reaction was carried out between the end carboxyl groups of MA-PPC when the sample was heated over
70°C .
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