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WE: RABARES>FENR (e- THES )PCL)( #:394F 2 60000 F= 3000) 5 FLER (PLA) £ 175°CTF &
# 10 min #]& PLA /PCL 24y, B3 KA T 288 -F 248 (SEM) fo ) FRALEA L T PLA/PCL 22it4)
MR, B ARERT, £ PCLIRSE (FREHH DT 15%) B, PCL 5 PLA #4056, RE 54k 15% B
PCL 5 PLA A 3Lt 9 R #9404 %474 . SEM 277, K % PCL &% #9344 ,PCL 4844 R <+ % X ;4&%F % PCL (L-PCL)
#94 R~ 2 X T &4 -F % PCL (H-PCL), ™ ELABT AR AU G5k . KA PCL A% 6938 hn, 3540 64 Jo4h 3% B
TR, Ml A K F 38 e, 4 H-PCL &5 4% 8.3% B, PLA /H-PCL iy e i 440 K % % 137.32%. % H-PCL
JRE 5 A 15% BT, Fwr 40 K & &3k 232.76%, ERmARR 4F PCL &, PLA/H-PCL 2R e) f5tb 32 5 & T
PLA /L-PCL ; 1 PCL JT % %4 <8% B, kit B A K £ A0 £ R %, 4 PCL L& 4 # K T 8% #F, PLA/H-PCL
i 4 B 3L K %90 204 PLA /L-PCL 284069 %
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Property and Structure of PLA Toughened by Different Molecular Weight PCL
Meng Bing, Zheng Jinhui, Sun Jianli
(Chengdu Aeronautic Polytechnic, Chengdu 610100, China)

Abstract : Ductile PLA / poly(.e -caprolactone) (PCL) blends composed of poly(lactic acid) (PLA) and two different molecular
weight PCL were prepared by melt blending at 175°C for 10 min. The dynamic rheological, mechanical properties, DSC and phase
morphology of PLA / PCL blends were investigated. Dynamic rheological result shows that PLC and PLA is immiscible at lower
PCL content (<15%); and when PCL content is 15% the melt shows obvious phase separation behavior. SEM shows that PCL phase
size increases with the increase of PCL content, and the phase of L-PCL is significantly greater than that of H-PCL, and phase
morphology of L-PCL are not more regular. With the increase of PCL content, the tensile strength decreases and elongation at
break increases. When the mass fraction of H-PCL is 8.3%, elongation at break of PLA / H-PCL blend reaches 137.32%, and that
elongation at break is 232.76% with the 15% H-PCL. With same PCL content, the tensile strength of PLA /H-PCL is higher than that
of PLA with L-PCL. When the mass fraction of PCL is less than 8%, the elongations at break of the two PLA /PCL blends have no
notable difference. When the mass fraction of PCL is more than 8%, the elongation at break of PLA /H-PCL blend is significantly
higher than that of PLA /L-PCL blend.

Keywords : poly(lactic acid) ; poly( & -caprolactone) ; dynamic rheological ; blend
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1.1 EZRMA

PLA : PLA-2002D, % J¥ 1.24 g/cm’, J& 1A i
B # R (MFR) 5~7 g/ 10 min, 32 [# Nature Works
(la=c/NEIP

PCL : K34+ 60000 Fric & H-PCL, %514
43 3000 #1730 K L-PCL, ¥R T S 4k 52l A Bl
Nl
1.2 MEZEKE

JTREH F B BHR IR AL : 4302 7, SE[H Instron 23
Al

4 B 7 BB (SEM) : ISM-5900LV %I, H
A JEOL 3]

AN . AR2000EX %, TA {XE$A 7 5

ZEnAfiE A (DSC) {4 : DSC-204 F1 2, {&[=
Netzsch Ao
1.3 RXAEH &

¥ PLA 75 E.%5 4 0.04 MPa 1) 80 CHE4E T
#: 2 h, PCL 7£ H.%5 £ 4 0.04 MPa () 40 CHEAE T
2 h )&, # PLA Hl PCL & — & f 1@ [k B 2 L
4397 100 /0,98 /2,95 / 5,91.7/ 83 FI'85 /15 (
3 BIFRiC N PLA, PCL-2,"PCL-5, PCL-8.3 #1l PCL-
15), #E 37 5 AR AU B Sk I L 175G FT50 +/ min
() 25 I BlE A% 10 min, AR IR S IR A
FEFEML B 1 mm (9 A4, F-U BRI A% bR A o 3
BEo R4 B T2 2500 R 165°C, 4 3 min, /£
3 min, %4l 5 min.

1.4 PEAemliXl & 4e

F12F P e IR 1SO 5271 : 2012 38, 0] 38 33
J£ (20 = 1)mm / min,
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H,
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2016 4F, 55 44 4,55 5 M)

(g (h)
PLA /H-PCL FIR#IHY H-PCL BT /340 a—2% ; c—5% ;
e—83% ;g—15%
PLA /L-PCL JR¥) L-PCL i34 b—2% ; d&—5% ;
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€5 PLA/PCL IHEY SEM i)

T, A3 B B9 R /N8, 3X 5 R, Dell” erba 45 ™' 4%
W45 —3. Y4 PCL i AF Bk F 15% B, 4
B BT EARR R 1.2 pm, Kk 7 EHAZ
K# 2.5 wm,HIEY PCL & A i, v LI
#| PCL 5 PLA ()t mvEae A W] Wiy ek, fE K2
HORL A JE BB A W Y 25 B 5 fH Y PCL 5 2t 35 2]
15% B, J& A 25 B B s 1 450 346 22 X i i, Biei
% PCL A hn YR /m, PCL 5 PLA LKA 251
2 XS HBWMARNEE R —8 5T =M PCL
H R PLA (YA RSB K T 43 PCL 17
1) PLA , HAHTEAAE AL Ay kiR .
2.3 PLA/PCL &4 DSC 447

% 1 & PLA } PLA /PCL 338 % iy DSC il
RER, M 1 A[FH, H-PCL %f PLA /H-PCL
T, %A W @ A2, {H )2 L-PCL Xf PLA /L-PCL
T, F W FE WS, A BT & 5340k 8.3% Y PCL,
PLA /PCL 1) T, )\ PLA [ 60.5C[# ] 55.4°C, iX
HPCLW A FEAEEZMN LR, BIRSTFEMN
L-PCL & 3 %57 09 4 H, i 48 5 43 F & 1Y H-PCL
M A VE F AR U PCL A A B 8255 T PLA

/PCL ) 5 & B, A 5% () H-PCL %5 & J¥ &
7.23%, 24l PLA B 3 f5 2. &HFMBEEYNIR
GV, X, AR A 5 2 o 2 8] WA BAE A G
P 3 HIORF A T AT S AT R (4 465 b A o, TR e ]
PIEFEILIR Y PLA B45 soR P 5, 0 PLA 45
s I e DA R A S R A B R
%1 PLA K PLA/PCL iB¥IH DSC &R

AH./ AH,/

BEE /T T/ TG (A T X%
PLA 60.5 - 151.1 -1.711 4.64 2.17
H-PCL-2 59.9 123.6 149.5 791 15.21 7.79
H-PCL-5 60.0 125.0 150.7 3.6 10.3 7.23
H-PCL-8.3 59.5 126.3 150.9 4.31 9.58 5.62
H-PCL-15 59.4 130.2 151.5 0.58 1.68 1.17

L-PCL-2 60.5 129.4 151.5 0.48 1.21 0.78
L-PCL-8.3 554 125.0 149.2 1.90 8.92 7.49
L-PCL-15 56.4 127.7 150.2 0.60 3.72 3.33
2.4 HF MR
K 64 ANF PCL & 3= 19 PLA /PCL LI ¥ 1Y
JIZAVERE

0 1250
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| £
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% 5ol —10()%
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= 45+ | &
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&6 PLA/PCL IR J1241ERE
I 6 nT LA, B PCL & & AYHE N, PLA
/ PCL FETE Py i A B ueli /)N | 1 i S A R
KA wEn, Horp PLA /H-PCL I8 9y A4 f o 5 155
F PLA/L-PCL 3:iR¥ 1. 4 H-PCL Jii & 70 5
2% I PLA /H-PCL 1) Wi 2 A 45 = & 50.17%
PLA /L-PCL 18 ¥yt A7 #H [W] A9 35 ) &% 2R, 4
L-PCL i 43 40N 2% B PLA / L-PCL R4
ZU AR 53.48%, TEI T (it 404 <8% I,
PLA /H-PCL 3iE# ) & PLA / L-PCL IR 9 (1) W
ZUMR A 22 AN K, Y T 43 BOK T 8% I, Hi &
) W7 28 KR B B H S S . 4 H-PCL Joi i 434K
h 8.3% It PLA / H-PCL (Wi ZHH KK K 137.32%.
4 H-PCL J&i & 43 50 M 15% I}, PLA /H-PCL W %!
KR S IR 232.76%, 118 I AH [H] 7% £ 19 L-PCL (1)
PLA /L-PCL B R 2455 195%.
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3 Hig

(1) ShAM AL R Bos , PCLAILE & (Bri /4L
<15%) i}, PCL 5 PLA EAZRY, 5% 15% B PCL
5 PLA KB I AR B AT 0

(2) K% PCL & & A9 34 i, PCL AH Ay R~ 722
R PLA/L-PCL R Y A AH R T B2 KT PLA/
H-PCL B, 17 HAHE A Ak .

(3) i PCL 5 &t (15 i, iy ) o o i 22
TR, MR ARG . FEAHTR] PCL &5, A
Xib i 0 e S AR 1 B i PCL S B4 A AH
P, AT o 2 o g 5 ARG e (e o0 K <8% )
PLA /H-PCL JLiR#) 5 PLA /L-PCL R4 i 4
RAR(EARIT 5 4 PCL MBTEMEON 15% I, PLA
/H-PCL (Wi 24K %5514 232.76%, PLA / L-PCL
IRYI A W AU AR LI 195%.
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