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Table 1 The M., [a]?g‘ﬂc,] +X.% ,and T, for I-PLLA, PLLA and

PDLLA

Sample M, x10°* [u]"ch%(ﬂ' X (%) Ta ()
PDLLA 44.9 -0.45 - -
I-PLLA 14.4 -119.7 - -
PLLA 10.5 -156.0 78.0 176

* Specific rotation value,25%C , chloroform as solvent, Ay, = 589.44 nm

b Crystallinity , DSC, heating rate 10 K/min

1.2 #LEKNEE

PDLLA \-PLLA 1 PLIA # 5 & 6 ~ 8 mg, &
BiE % T DSC A ah i, SR S5 47 9 FE DSC J
420 K/min B9 3 %M 0C FHE] 100C, {51 1 min
EREZZHBBERE(-196C)BAK,RERE
0C.25CH 37C FarmZEH 0 h.2 h.4 h.8 h,
24h.lw.,lm3mHf 6 m.
1.3 MDSC L%

TA MDSC 2910, Uil & %, & 18 0.8C . B &
40 s, FHRHEHE 3 K/min, HH#EE 0~ 80C . FIHE
B E S SR (40 mL/min) HHETT
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Fig. 1 The total MDSC heating curves of PDLLA
aged at 25°C for different times
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Fig. 2 The total MDSC heating curves of PDLLA

aged for 24 h at different temperatures
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Fig. 3 (a) The reversing heat flow curves and {b} the non-reversing heat flow curves

resolved from the MDSC heating cuxves of PDLLA aged at 25°C for different times
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Fig. 4 (a) T, and { b} non-reversing thermal enthalpy respectively as a function of aging time for POLLA at differemt

ternperatures
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Fig. 5 (a) T, and (b) non-reversing thermal enthalpy respectively as a function of aging time for 1-PLLA at different

temperatures

Table 2 The slopes k(J-g ' *min~') of AH,.. ~ lgt for PDLLA and

I-PLLA at different temperatures

Aging temperature{ °C ) PDLLA -PLLA
0 1.454 0.409
25 2.327 1.209
37 2.464 1.491

¥ PDLLA M L-PLLAMI AN, ~lgt B XL F K
i 2R Xoh hig B AR 8 B4 X B IR PR ORI B CK T ) HE R
HEI-HEL(ES) , FmHEHHEIB N -2.41
x10°]*K+g ' *min”' 1 -2.50x 10° J-K-g"' -
min” ' ERMHREEEEEE, -PLLA M8 X
BT {H L PDLLA §988 K, i 1-PLLA TEE 1L
HRPIE Y A S BT IS LR KT
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Fig. 6  Relationships between AH ., and lgt for
PDLLA at different temperatures
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Fig. 7 Relationships between AH,,, and Igt for I-

PLLA at different temperatures
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Fig. 8 Plots of igh versus reciprocal of aging
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EFFECTS OF PHYSICAL AGING ON GLASS TRANSITION
BEHAVIOR OF POLY{LACTIC ACID)S

' QUAN Daping, LIAO Kairong, ZHAQ Jianhao
( Jnstitwte of Polymer Science, School of Chemistry and Chemical Engineering, Sun Yat- Sen University . Guangzhou 510275)

Abstract To investigate the changes in structure of cohesional state of poly (lactic acid)s with different chain
tacticities, poly( D, L-lactic acid) (PDLLA), a low optical activity poly ( L-lactic acid) {1-PLLA) without
erystallinity , and poly( L-lactic acid) (PLLA) were physically aged at 0°C,25°C and 37°C for up to 6 months . Their
glass transition behavior after physical aging was monitored by means of modulated temperature DSC{ MDSC) . The
results showed that the glass transition behavior of PDLLA and 1-PLLA is sensitive to physical aging as indicated by
the non-reversing thermal enthalpy (AH,,, }generated in the physically aged samples. The rates of physical aging
were higher in the early stage of aging and slowed down after aging for one week . Al a given lemperature, the T, "s of
PDLLA and 1-PLLA shified to higher temperatures and the AH , increased with increasing aging time. The
increasing rates of T, and AH,, were speeded up as aging temperature raised. It was found that good linear
relationships between AH,, and logarithm of aging time for PDLLA and 1-PLLA existed at different aging
temperatures . Linear dependences of the changing rates of AH,,, as functions of reciprocals of aging temperatures
were obtained for both PDLLA and 1-PLLA, and the absolute value of the slope for I-PLLA was slightly larger than
that of the PDLLA , indicating that macromoleeular chains with higher tacticity need higher activation energy to form
physical entanglements . No obvious glass transition was observed for PLLA whether it was aged or not due to its high
degree of crystailinity .

Key words Poly(lactic acid), Physical aging, Glass transition, Physical entanglement, Modulated temperature
DSC



