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PLLA 5 PDLA $43f H Wi VL 1IF £ Y b BHI 6y A FR 23 v, PLLA : REVODE190 , % Fifi 15 %k ( MFT) .
5 ¢/10 min(190 °C/2.16 kg) ,PDLA:MFI =12 g/10 min(190 °C/2. 16 kg) . WA ¥ A ) PG f pE e 50
AT RARA G RiAE <S wm; BB AEN B IR EPRE SR RA A KN 4 mm,

XRW-300 78U 4 A< #50Lh i B W0 A3 (T bR fi 4 il S 3 A7 BN F)) 5 TE3S BUBUEATHF Hh AL (VL5
PREAL T A AR sHTF160X1 B3 (770 R I HLEE A BR 2 v ) 5 XLB-D400 x 400/630 #1
SEARBRAEAIL (T T HU G 2 A7 BR 2 5] 5 ZEAMEE i 5 XSS300 7Y 476 4 i A8 A3 (_E TR RHBI AR 8 P
WRABRAT) 48160 mL; Q100 B2 /R AL (DSC, £ EH TA AF]) .
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45 i AL 15 LA B A A R
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Fig. 1 The test procedure of DSC
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2.1 PLLA/PDLA HMEGYRELERBEENHE

SN o F i ) PLLA 5 PDLA 28 )1 & , PLLA 5 PDLA R0 IE S A 5 & W4k dn , w51 B
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Fig.2 The heating curves of isothermal crystallization
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Table 1 The melting point and the enthalpy of the samples after isothermal crystallization

T./C T,/C AH,/(J-g™1) T./C AH./(J-g™")
210 174.2 36.7 219.4 11.5
200 174.7 31.4 224.9 19.1
190 172.7 28.8 219.1 23.9
180 173.1 31.9 213.8 18.5
170 173.2 31.7 221.8 17.1
160 181.1 45.1 219.9 13.9
150 177.8 46.5 218.7 15.9
140 174.9 45.4 220.3 14.9
130 173.0 4.3 221.2 14.0
120 172.8 36.7 221.2 15.1
110 175.2 34.9 221.4 13.5
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LR PLLA 5 PDLA 38, 258 ior M 2 G4, (0 2 S AH XS 73 F it 19 PLLA 5 PDLA 3HE JE
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Table 2 The preparation of the heat resistant PLA

No. m( (PLLA):m(PDLA) Talc/Glass fiber/phr Processing procedure Annealing temperature( °C ) /time ( min )
F-110-10 min 50:50 10/20 110/10
F-140-10 min 50:50 10/20 140/10
F-150-10 min 50:50 10/20 150/10
F-160-10 min 50:50 10/20 160/10
F-170-10 min 50:50 1020 170/10
H-180-10 min 50:50 10/20 180/10
H-190-10 min 50:50 10/20 190/10
H-200-10 min 50:50 10/20 Mixing at room temperature , injection 200/10

H-190-2 h 50:50 1020 190/120
H-1904 h 50:50 10/20 190,240
H-190-8 h 50:50 10/20 190/480
1-170-10 min 50:50 10/25 170/10
1-170-20 min 50:50 10/25 170/20
1-17040 min 50:50 10/25 170/40
1-170-60 min 50:50 10/25 170/60
J-1-40 min 50:50 10/25 170/40
J-2-40 min 50:50 10/25 melting mixing, injection 170740

a. The temperature of infrared tunnel was lower than 170 “C. The temperature above 170 “C was annealed by press vulcanizer.

S PLA S AR B 16 S E R —Be 7 25 F R, 20 Bl XA [R) 21 %5 119 PLA bR T i
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Fig.3 The vicat softening temperature of samples at Fig.4  The vicat softening temperature of samples at
different annealing temperatures for 10 min different annealing time when annealing at 190 °C

N T PR e PG B A A AR BRI R, B PLA B2 5 AR AR 4R ) & R — P, R
170 °C R £LAMEIE 0 AAAE B T7 2, DU S AR 4E R R AL IR .
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A R AFAE R 1 b R AR RE 36 LA JCHLIRORE R B B 21 24, Lt Pl 2 T ik 165 C LA b J5—
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Fig.5 The relationship of vicat softening temperature ,
enthalpy and annealling time when annealing at 170 °C

a. viact softening temperature; b. AH ; c¢. AH,
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Table 3 The vicat softening temperature of PLA from different processing procedures

Specimens m(PLLA):m(PDLA) Tale/Glass fiber( phr) Processing procedure Vicat softening temperature/°C
J-140min 50:50 10/25 Mixing at room temperature, injection 166.4 1.6
J-2-40min 50:50 10/25 melting mixing, injection 149.7 £3.1

A AR SO A C T 5 AN T 2 1 B PLA ) B2 508 B9 AL B, o A a2l i ok —
A2 P T AT, 3 T BEORIE AT R B — E 1 1A PR RE , IR IL , 45 B A R e B 1 7 I A i A4
PLLA FPEHEC =AM RN, IUES RN 4 Fr7s o nl DL, AR SCH 2 A9 54 PLA R 5 J3E A g vl 3k
129. 8 MPa, 540 PLLA 7R KRB A #2542 05 T 144% , 1fii PLLA 55 B B8 2F 248 1) 52 & W i A s i oy
100 MPaZiA7 " Ay WA b P42 685, DB PLA S5 3 20 4k i 3L IR AR 2R o L A0 I A ST A T
REAZHR R LR B8 o DRI SR AR SRR 11 oo ok 58 JEE AT T AR AR, U TR Ak ot B8 3 T o ) 1 7 22 o 8 Ak
AR R 2 B S v PO TS R I P A v A o 5 B8, A B A — 85 Ul Xt WP i B4 PLA )
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Table 4 The mechanical properties of PLA blends
Specimens Tensile strength/MPa Elongation at break/% Notched Izod/ (kJ-m?)
PLLA 53.1 4.1 16
F-170-10 min 99.2 1.3 9.7
1-170-40 min 129.8 1.41 11.7
4+ N

3 45 i

AR PDLA 5 PLLA ST AR G 197505 il & HA S 4 R PR R 5. 1455
% PLLA #4155 PDLA WIS 75— i B2 R I RLTR , il o th HoAT W se A & O SL A MR oK, 75 0L
ORI MBS LT A v IR 1 20, il ad 2L/ ME IR AR B, J il 4t 4k R IR IR B ik 165 °C LLE 1Y g i 44
PLA ffill it DSC BIMES RFEW], HA min £ PLA BE RS o SEA D4 S BGS Rk 27. 6 J/g, T 2R
PR A 0.3 /g ARSI 5 1 PLA A AORHEAT AT PPk BE AT I R =07 TN - 28—, 32
PRICTT | TR S DR 2T A X ] $ g it AV 5 56— 0 T2, Sr A A Al 4 i, il v TR 2, fiE
RO e SRR ST AR i 5 =, B IS AR PR REAS UE — 2D S e MRS AL W A A A, R T A R
AT FAPEREA BT AT KER . A SCRIBSEA AR E T PLA T e A I T, A3 BT T PLA it £ 43
) RE R T A 1]
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Preparation of High Heat Resistance Polylactide by
Stereocomplexation

SUN Bin“"*, LIU Yanlong”’, BIAN Xinchao”"* , ZHANG Bao",
ZHOU Linyao’, FENG Lidong™’, LI Gao**, CHEN Zhiming’
(“Changchun Institute of Applied Chemistry , Chinese Academy of Sciences , Changchun 130022 , China;
" Zhejiang Hisun Biomaterials Co. ,Ltd, Taizhou ,Zhejiang 318000, China;
“University of Chinese Academy of Sciences , Betjing 100039 , China)

Abstract The stereocomplex powder was prepared by mixing the same amount of poly ( L-lactide)) ( PLLA)
and poly( D-lactide ) (PDLA) resins at a relative low temperature and then was mixed with the nucleation agent
and glass fiber. The mixture was molded in the injection machine, followed by annealing at different
temperatures to form the blends with high heat resistance. The vicat softening temperature reached to 165 °C
and the DSC results revealed that the blends were rich in stereocomplex and the enthalpy was as high as
27.6 J/g. Moreover, the tensile strength was increased greatly to 129 MPa.

Keywords polylactide ; heat resistance ; stereocomplexation ; crystallization ; vicat softening temperature
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