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Table 1  Graft degree and molecular weight of PHB and different

PHB-g-MA
Sample Graft degree{ % ) M, (x10%)
PHE 0 73.1
PHB-g-MA44 0.44 12.8
PHB-g-MAT3 0.74 8.19
PHB-g-MAl18 118 8.16

1.2 DSC p#is

F LR Y #5 B 5 2 Perkin-Elmer 7 ®R£EH
RSB FIR 2 9 mg. DSC B 2% M E BF 25
MAKEE, BEIREE +0.1C . EHHESEINOT
A 2 min HERHMTL AT, RSRELHE
BREMBEHITETRER . ERERIBSTH
DSC 780 £ i1 25 . R 48 102 ot 2 1) B 3 0 45 S it
o] B 3% & °T LA 355 7E A [ B (8] A0 X 4 R O
(X) . HHBEAX T

X = J‘(dﬂldt)dzlr(dHldt)dt (1)

AP dHMde B W2 ERRARE.FSHLERST
)5 . LA 10 K/min FHE BEEFHNAT 190C, ]
BUEMBERITR.
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Fig. 1 DSC curves of PHB and different PHB-g-MA
isothermally erystallized at 100 C
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Fig. 2 A typical plot of relative crystallinity, X,, versus
time for PHB-g-MA44 at different crystallization

temperatures

Table 2 Crystallization tate and activation energy values of PHB and

different PHB- g-MA during the overall crystallization process

Sample 7.(C) ¥, {(min~1) E, (k]/mol)
PHB 116 0.19 96.77
114 0.25
112 0.28
108 0.38
PHB- g-MA44 106 0.21 118.72
102 0.29
100 0.43
98 0.44
PHB- g-MA73 106 0.16 135.9
104 0.22
100 0.38
98 0.39
PHB-g-MA118 10 0.21 147.7
100 0.26
98 0.35
94 0.45
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Fig. 3 A typical Avrami plot for PHB-g-MA44
isothermally crystallized at different temperatures
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Table 3 Values of n, K, &5 and ¢, of PHB and different PHB-g-MA

T.

tin® [ tin L

Samples n K
() (min} (min) (min) {min)
PHE 116 3.1z 0.01 3.89 3.36 4.51 4.15
114 2.9 0.02 3.39 3.33 3.56 3.1
112 3.02 0.03 2.83 2.9 2.84 2.59
108 2.92 0.06 2.31 2.27 2.16 1.93
PHB-g-MA44 106 2.59 0.02 3.93 3.75 3.26 3.84
102 2.84 0.04 2.73 2.66 2.7 2.30
100 2.97 0.08 2.06 2.03 2.04 1.88
98 2.7 0.13 1.83 1.77 1.80 1.70
PHB- g-MA73 106 2.79 0.01 4.57 4.44 4.9 4.51
104 2,80 .01 4.54 4.42 3.93 3.18
100 2.87 0.4 2.78 0.64 2.82 2.67
98 2.79 0.4 2.70 2.70 2.70 2.56
PHB-g-MA118 102 3.16 0.01 3.82 3.80 3.95 3.89
100 2.77 0.01 3.59 4.48 3.80 3.78
98 2.54 0.04 3.07 2.92 2.9 2.78
94 2.70 0.07 2.33 2.26 2.33 1.97

* Caleulated from Avrami equation; ° Obtained from the experimenls
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Fig. 4 DSC meling traces for PHB and different PHB-g-

MA isothermally crystallized at 100°C
Heating-up rate: 10 K/min
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Fig. 5 DSC melting traces for PHB- g-MA44 isothermally
crystallized at different temperaiures

Heating-up rate: 10 K/min
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ISOTHERMAL CRYSTALLIZATION KINETICS AND MELTING
BEHAVIOR OF POLY( §-HYDROXYBUTYRATE) AND
MALEATED POLY{ 8-HYDROXYBUTYRATE)

CHEN Cheng, FEI Bin, PENG Shuwen, ZHUANG Yugang, DONG Lisong, FENG Zhiliu
( Seaze Key Polymer Physics and Chemisiry Laboratory , Changchun Institute of Applied Chemistry , Chinese Academy of Scienwes . Changchun 130022)

Abstract The overall isothermal crystallization kinetics and melting behavior of poly( 8-hydroxybutyrate) (PHB)
and maleated "PHB with different graft degree were studied by using differential scanning calorimetry {DSC). The
Avrami analysis indicates that the introduction of maleic anhydride results in the decrease in the overall
crystallization rate of PHB, but does not affect its nucleation mechanism and geometry of crystal growth. The
activation energy of the overall crystallization process increases with the increase in graft degree. The phenomenon of
multiple melting endotherms is observed, which results from melting and recrystallization during the DSC heating

rumn.

Key words PHB, Maleated PHB, Isothermal crystallization, Melting behavior



