#3m
2000 ¥ 6 A

%i 5} :? #& 3& No. 3

ACTA POLYMERICA SINICA Jun., 2000

B(L-ARPBTEERSE"
BAF FRE FEK

(WL XFRSTTFHRF M 510275)

N E HESHEEERESTIMNHEEMEDEES NN 250 —280MPa 1 170~ 185MPa I R (L-F®)
(PLLA)E# B FPLLAMMNM IR EH ERAENEL RN PLLARNS TR TR 65% ~70% HBE 2
HaFREME, ARETERBE(SEM)ER PLLABKRERESBRPRETRBETHBE R T RESH,
HEPLLABRHMAFHBREBLUNBNZERE ERAEHRA(DSCO4H M X-HAHH(XRD) & H
PLLABER#5 PLLARSREATRE AR TS WS HKEHBK.

XA EB(L-AR) AABRE,N¥EE MR

B(L-A#)(PLLARER EAWERAMS
MREHKRTREZ - ARG FTHEERSA
MAMERAHN. TANEITABESEEG, 0F
B ESITABKRS ERAFASEHERN N
RE BREFOMITERYEN PLLAYIES
iy 3 B A B U 3R B B A 57 ~ 145MPa #1 53
~61MPal'), RBEW B G BR % 9 2 B & B
MER.RAEBEMPLLAASEERBEEMNH
wEUAn e MEERD S T REAEAEN
PLLAMHESRG HXHMNEERATEIE R, &
AAREERE, MABKANIELE XM S E,
EXMEHBHN PLLAXRK, XM X T EHRB
REAME A PLLAEMTRE &S,k
FHREAEHENRZENEN, > FETRE
KM BAMBNO I EREFRAEN. Bt #
ERSTEMPLLAZRHERBEETHEN
HIR&H X METHES TR PLLARER
BRFE. A SCIRGE R R R &7 8 R 55 £ R 58
PLLAMBRER ABEW . E4ENEELG
T,y K485 i 1R B A1 99 4 5% BE 4 93k B 250 ~
280MPa, 8 1] & HE 35 170 ~ 185MPa 9 & & ¥
PLLAE# XEBNAXATFHRER L.

1 XIS

1.1 BE#HH

PLLAH L-WXEBEEF8R &ML HEA
FTFIBCHEEATEY SAFRWESH TR
(M, o) M&dE(X. %) PLLA B & (R 1) %

HR,UERNES FTRAGHEM HFHEHR
Rim ERPPLLAS TR L AXKER
EERTARIHELE, REFINEREME
R UET LY £8P '

Table 1 The molecular weight ( M, )} , melting temperature { T, )
and degree of crystallinity ( X,,,) of PLLA samples used in the study

Sample T (T) X. (%)
PLLA-1 71.0 191.6 69.2
PLLA-2 76.3 191.2 77.8
PLLA-3 74.5 188.8 80.3
PLLA-4 53.2 183.5 62.1
PLLA-5 64.3 165.0 29.7

M, . x107*

* The average values of three measurements by DSC
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Fig. 1 The schematic diagram of the mold used for
fibrillated compression molding
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Tablke 2 Mechanical strengths' of PLLA rods (# =3.2mim) prepared
by fibrillated compression molding at 140T

Sample o, MPa) o,( MPa) E (GPa)

PLLA —1 rod 258 176 3.9

PLLA -2 rod 280 185 4.7

PLLA —3 rod 264 183 4.7

PLLA —4 rod 251 169 3.8

PLLA — 35 rod 260 182 4.8

* All data in table are the average values of 3 10 5 measurements
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Table 3 The molecular weight of PLLA billets and PLLA rods and the melting temperature ( T, ,) and crystallinity ( X, .} of the PLLA rods

Sample* M, xx107* Sample M, x107* TaT) X..(%)
PLLA-1bi 25.4 PLLA-1rod 18.0 185.3 82.8
PLLA-2bi 27.3 PLLA-2rod 18.2 186.8 83.8
PLLA-3bi 22.1 PLLA-3rod 16.0 187.8 86.8
PLLA-4bi 17.2 PLLA-4rod 10.0 178.8 67.5
PLLA-5bi 23.4 PLLA-5rod 17.5 155.1 28.9 |

* bi in this column refers billet
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Fig. 2 The normalized DSC curves of PLLA-1rod (a),
PLLA-5rod {b) and their corresponding original PLLA-1
(a’) and PLLA-5 (b”)
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Fig. 5 SEM micrograph of the longitudinal split
surface of a PLLA rod prepsred by fibrillated
comgression molding at 170C and compression rate of

Smm/min
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Fig. 6 XRD patterns of PLLA and PLLA rods
prepared by fibrllated compression molding

a) PLLA-1; b) PLLA-5 rod;c) PLLA-3 rod and d)
PLLA-1 rod
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Table 4 The size of crystallites of PLLA and PLLA rods prepared by fibrillated compression molding calculated

according to (200) diffraction at 26 =16.2"

Sample PLLA" PLLA-1- rod

PLLA-2 rod

PLLA-3 rod PLLA-4 rod PLLA-5 rod

Size/A 221.9" 75.5

86.5

89.9 85.0 84.5

* Original block-polymerized PLLA

b The average value of the five original block-polymerized PLLA studied here
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ENHANCEMENT OF POLY( L-LACTIDE) BY FIBRILLATED
COMPRESSION MOLDING

LIAO Kairong, LU Zejian, L.I Hongquan
( Institute of Polymer Science , Zhongshan University , Guangzhou 510275)

Abstract Poly { L-lactide) (PLLA) rods with high strength were prepared by fibrillated compression
molding in a special mold designed for this purpose. It was showed that this compression molding method
had a great effect on enhancement of the mechanical strength of the molded materials. PLLA rods (¢
3.2mm} with bending strength and shear strength of 250 ~280 MPa and 170~ 185 MPa respectively were
obtained by using PLLA materials of molecular weight ( M,) ranged from 53 X 10* to 76 % 10* and
compiession melding at 140C . The molecular weight of PLLA reduced by 65% to 70% in the process of
preparing billets due to its thermal instability, but the influence of compression molding on the molecular
weight was not signifi.cant.SEM observation showed that the PLLA billet underwent oriented deformation
and formed fibrous structure during compression molding, and this is the reason why the mechanical
strength of the PLLA rods can be enhanced. Analytical results of differential scanning calorimetry (DSC)
and X-ray diffraction (XRD) indicated that after compression molding, the melt temperature of PLLA
crystals decreased while the degree of crystallinity increased.

Key words Poly( L-lactide), Fibrillated compression molding, Mechanical strength, Enhancement



