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Study on Interface Modification of Polylactic Acid /Polyglycolic Acid Blend Alloy
Qiao Hu, Zhang Sheng, Gu Xiaoyu, Yuan Huilin; Li Hongfei
(Materials Science and Engineering, Beijing University of Chemical Technology Institute, Beijing Key Laboratory of Advanced
Functional Polymer Composites, Beijing 100029, China)

Abstract : Polylactic acid (PLA) / polyglycolicracid (PGA) blends with different contents were prepared by melt blending
extrusion method, and epoxy chain extender ADR-4370F was added to the blends for comparative analysis. The mechanical proper-
ties, compatibility and crystallization properties of the blends were studied by tensile test, bending test, impact test, scanning elec-
tron microscope (SEM) and differential scanning calorimetry (DSC). The results show that comparing with pure PLA and pure PGA,
the compatibility of PLA /PGA blends is poor, resulting in the decrease of mechanical properties. Tensile strength, bend strength,
elongation at break and notch impact strength of pure PLA, pure PGA and 70% PLA / 30% PGA alloys are 58.6 MPa,123.5 MPa,
8.52% and 9.0 J/ m ;91.9 MPa,157.6 MPa,7.9% and 5.2 J/m ;41.2 MPa,91.2 MPa,3.8% and 2.0 J/ m, respectively. PLA
and PGA can accelerate the crystallization rate of each other. The compatibility of the alloy can be improved by adding epoxy chain
extender. The four mechanical properties mentioned above are increased to 49.2 MPa,96.0 MPa,4.5% and 4.3 J/m respectively,
and the crystallinity of PLA and PGA is reduced. In addition, when 1% PGA is added to PLA, PGA can act as nucleating agent of
PLA, which can reduce the cold crystallization temperature of PLA by about 10 °C and increase its crystallinity by 1.3%.

Keywords : polylactic acid ; polyglycolic acid ; chain extender ; compatibility
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SR SEHN PLA 1 PGA T A 80 °CHL4E T
M4 h, SR KA A EE I 9 PLA, PGA Fl1 ADR-
4370F 3l i RUIBFFHF H AILEEA T Al TR, = XL
439 R 215,220,215 °C., FE S E UL ER 1 R TS

Bk s 80°C T4 4 h.
%1 PLA/PGA #BASMLRMMES

A5 PLA PGA ADR-4370F
0 100 0 0
1 90 10 0
1 90 10 0.2
2 80 20 0
2’ 80 20 0.4
3 70 30 0
3 70 30 0.6
4 60 40 0
v 60 40 0.8
5 50 50 0
5’ 50 50 1.0
6 40 60 0
6’ 40 60 0.8
7 30 70 0
7 30 70 0.6
8 20 80 0
8’ 20 80 0.4
9 10 90 0
9’ 10 90 0.2
10 0 100 0
1 99 1 0

1.4 MegemlR

P AR SR FH G 4% R0 b o R, A A RS
50 mmx5 mmx2 mm, &5 i =R, B4 5
%, b E A 25 mm, $i7 i %€ 10 mm /min, R
ISO 527-2012 FEF 1M

i e 3k R R O =R, A 5 A%,
FES R SE 2 80 mmx 10 mmx4 mm, K/ GB/T
9341-2008 A7

Bt RE RGN IR =, 4 5
% FERR ST 80 mm x 10 mm x 4 mm, &k R B
2 mm, % GB/T1843-2008 H#17Iix .

DSC i3 : 22 5 B Ry 40 ~ 230 °C, B A
40 mL/ min, FHif AR EE S 10°C / min,
AT 5~ 6 mg.
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X2 PLA/PGA £R&EE&MES

g;fﬁ SUERIE /MPa 5 I / MPa '*ﬁggjfj‘ g'jg"?'fn?%
0 58.6 123.5 8.5 9.0
1 55.4 120.3 6.3 6.3
1’ 57.1 119.6 52 6.8
2 46.3 100.6 4.3 4.3
2’ 53.6 106.5 5.0 3.3
3 41.2 91.2 3.8 2.0
3’ 49.2 96.0 4.5 4.3
4 37.6 69.8 4.1 0.8
4’ 46.8 85.0 3.8 35
5 39.4 65.4 2.8 1.0
5’ 50.8 59.2 4.7 1.9
6 44.4 66.2 3.3 0.8
6’ 53.2 70.6 3.7 0.9
7 51.2 80.2 3.6 1.3
7 53.6 86.6 4.3 25
8 54.1 95.1 4.1 2.2
8’ 65.8 109.4 4.3 25
9 69.7 130.5 6.2 4.2
9’ 78.1 139.2 8.4 4.0
10 919 157.6 79 52
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A 25 r=A EUE I T AR A ZEie . [ 2b AR
FMAY 88 R IR P ISR A, v LU H S A
N7 H A B3 55 7] ADR-4370F I, T 55 (1 1 B8 1
I B G A T 55 AR A7 AE , 18] 2d J2 8] 2¢ 7
E AR SE, 1T LA H PGA A RCER IR, 15
Rl AR 2 T 2 T 2L 2808 2k, I 2 B AR Z WA 2 ()
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U (Top), AT H IR 45 e, T PGA 145 i
v, A B AL RE W A B, B B s 1k
FEARTRLIE (T,), ULHH PGA JE45 il B PR 45 T 8L g
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S5 mAT R LA, A R AE U S UeE T PLA
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%3 PLA RHARMEIE DSC #iE
HEESS T,/ °C T/ C AH. /(g T./C AH./(Q-g)

0 624 1220 34.2 166.7 36.5
3 57.7 102.7 34.4 167.7 38.8
3 589 1237 26.7 166.1 32.4

* 4 PGA RELEHMBIH DSC #1E

WSS To/C AH,/Q-gY) To/C  AH./Q-g")
10 162.2 69.8 2135 73.9
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3 179.3 14.9 213.9 214
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rnd BRI T, EATE S b B ARG iR
AH F B 3] S A A% B A 5 (B 45 S RS AT
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REAIG, B i B R R
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BATE 10°C / min BRI R T A 45 g B,
S R TR R P, 4 PLA B T f1 AH N
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