(

)

37 4 ACTA SCIENTIARUM NATURALIUM Vol. 37 No.4
1998 7 UNIVERSITATIS SUNYATSENI Jul. 1998
HX 4= 15 9] iR A ApeSE Lk B b 2
BRI N B ER RAESE R4S fhsh 1%
BALR AN ERE pEE gyl
(PR FEHS TR, I M 510275) (S % B ITAHFRIL)
(PLLA)
s Mandelkern  Ziabicki PLLA
, PLLA
,  Avrami n PLLA n s
PLLA . PLLA Ze  (Man-
delkern ) G ( Ziabicki ) s
0 631.22
(PLLA) .
PLLA ) ,
, i PLLA
2l , PLLA
s . PLLA
[3.4]
PLLA s PLLA
. (DSC) PLLA
s Mandelkern ™®  Ziabicki'® "' (HA)
( CHI) (CHS) PLLA
1
L1
PLLA Zn0O

(960020, 970160)
1997-11-17 . .52

)

PLLA M= 9 86 10



72 ( ) 37

HA , 300 . CHE ,
M= 6.12 10; CHS , M= 4.6 10, 83. 3o .

) , 300 , 70C 48 h
1.2 PLLA

PLLA & 106 , ,
., 60C 6 h. m(PLLA) /m( )

= 90/10.
1.3

DSC Perkin—-Elmer DSC-7 . N2 220
C, 5 min, : PLLA :

PLLA 97.3 J/g.

2
21 PLLA

PLLA 1 . 1

; , PLLA PLLA F 27C,

PLLA . PLLA
PLLA . , PLLA
. CHS PLLA
. PLLA
, PLLA

%1 PLLARMEE S4hM ek BB LB 04 A K

Tab. 1 Crystallization parameters for PLLA and its composites cooling from melt temperature

o PLLA PLLA PLLA , PLLA PLLA PLLA
(T min ) PLLA A~ “car “cens [T min ) PLEA THA TCHI TCHS
5 121.4 124.4 122.6 122.2 15 113.9 115.6 115.3 114.7
C 10 116.6 118.7 117.9 117.1 20 1114 113.3 1122 113.5
5 98.6 100.2 99.6 97.8 15 76.8 739 73.2 822
C 10 8.0 866 844 84.2 20 75.6 685 69.1 67.3
5 216 2.64 2.46 2.80 15 Q98 1.25 123 0.91
min 10 L51 155 L5 150 20 Q73 100 0.93 103
b 5 4.2 36.2 36.9 44.0 15 2.6 256 25.4 386
10 3.0 329 34.6 417 20 2.6 133 122 21.2
1 . PLLA :
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1 , 86~ 110°C , 98°C .
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Fig. 1 DSC curves of PLLA and its composites
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Tab. 2 Crystallization kinetic parameters obtained according to Mandelkern s

and Ziabicki s methods for PLLA and its composites

PLLA PLLA PLLA PLLA PLLA PLLA
(T min ) PEMA THA TCHI CHS [T min ) PMA THA TcHI CHS
5 3.76 410 408 474 15 26 325 307 332
n 10 296 3.84 3.58 4.25 20 215 3.16 293 3. 44
5 0.024 0.015 0016 0.007 15 0.479 0.383 0.405 0.402
z.IC 10 0.25 0.169 Q191 0. 143 20  0.610 0.514 0.545 0.483
G 5 0.065 0.055 Q069 0.068 15 0.191 0.170 0.211 0.204
T 10 0.128 0.114 0140 0. 135 20  0.262 0.233 0.279 0. 246
5 0.778 0.664 0830 0.818 15 0.764 0.678 0.845 0.815
G 10 0.766 0.686 0842 0.811| 20  0.785 0.700 0.837 0.737
’ s n
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Non-Isothermal Crystallization Kinetics of
Poly(L-Lactic Acid) and Its Composites

Liao Kairongx Luo Lili Bo Yinghui Lu Zejian  Huang Huigang

Abstract The non-sothermal crystallization behaviours of poly (LHactic acid) ( PLLA)
and its composites with hydroxyapatite (HA), chitin (CHI), and chitosan ( CHS) respec—
tively were investigated by differential scanning calorimetry ( DSC) . The kinetic parame—
ters of nondsothermal crystallization were derived based upon Mandelkern’ s and
Ziabicki s methods. Results show that with increasing cooling rate, the crystallinities of
PLLA and PLLA in the composites decrease rapidly and the Avrami exponent n get small-
er- The components in the composites are of increasing then of PLLA and thus favourable
to the PLLA crystal organizations growing in 3-dimension. The non-sothermal crystal-
lization—rate-constant Z. obtained according to Mandelkerd s method and the parameter of
kinetic crystallizability G derived from Ziabicki s theory increase with the increase of cool-
ing rate while the specific kinetic crystallizability G is independent of cooling rate; Howev—
er, G is affected by the components in the composites, in which HA makes the G smaller
while CHI and CHS increase the G.

Keywords polyl (actic acid), non-isothermal crystallization kinetics, hydroaxyapatite,

chitin, chitosan
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