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Abstract : In order to improve the tensile ductility, transmittance and processing stability of polylactide (PLA) films, PBAT/

ADR mixture was obtained by pre-mixing polybutylene adipate-co-terephthalate (PBAT) with multiple epoxy extender (ADR). And
then, PLA was blended with PBAT/ADR to prepare PLA/(PBAT/ADR) blend which was further used to produce blown film. Influ-
ences of ADR content on rheological properties and microstructure of PLA/PBAT/ADR blends were investigated using rotational
rheometer and scanning electron microscopy. Blowing film stability, tensile properties, transmittance, and crystallization properties
of PLA/PBAT/ADR films were studied using extrusion-blowing film unit, melt flow rate tester, tensile tester, spectrophotometer,
differential scanning calorimeter, and wide-angle X-ray diffractometer, respectively. The results showed that the addition of ADR
can significantly increase the viscosity and melt strength of the blend, couple with largely refining PBAT domains. It can be attribut-
ed to the effects of chain extension and reactive compatibilization of ADR on PLA/PBAT blending system. Taken overall, PLA/
PBAT/ADR (95/5/0.5) film exhibits improved blowing film stability, high elongation at break of 461.4%, and better transmittance
(average transmittance is 86.6%).
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Jeks PLA, PBAT # IR 7E 60 °CHY B 25 LA 1
154 h, FRK: PBAT I ADR $4 I8 — g i it LU ZE G 37
A PEAT IR L 15 %)) PBAT/ADR HURE Y , SRR
JEE RN ILR 3% 3 43 51 2R 160 °CHI 50 r/min. B S, #F
PBAT/ADR 5 PLA $4 18 — 5 i i H 7 175 4 I A8 Y
H#E 17 4R |, 15 3] PLA/PBAT/ADR $HiE 4 , HAHR
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Y J3 %5 1, 2 PLA 1 PLA/PBAT (95/5) 3218 ¥t 7
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min) il £ .
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fifi F SHI-20 7 BUIR AT 455 H HILAE 160 °C R ¥
PBAT 5 ADR #ili¢ , 15 2| PBAT/ADR Tl {4 , T ik
TR FE R M 130,160, 160,160, 160, 150 °C , #2414
M 100 t/min. K5, ¥ PBAT/ADR FliR#) 5 PLA
W RETESUIRFTH AL b AT 8% 1 R Sad ok, 153
PLA/PBAT/ADR J5i it Lt 43l 2 95/5/0.25 #195/5/0.5
AR kR . 45 DX BE I B N 130, 210, 210,
210,210,210 °C, ¥FF4% 58 4 100 t/min. FERXTHE,
4fi PLA F11 PLA/PBAT (95/5) 3Rt AE iR hn T-4%
T 38 i BURFTE H LR T Rl TR AN B Hh

fifi FH L.SJ-20 7Y FRISAT-HF H R BEHLXT 1 A 7 el
HEA TR R AR S 0, e A% 3 2 B R 40 um A2 47 1Y)
e . Hodr, DB E AR R 34 mm, PR [E] B
0.5 mm, .82 FF 45 X B % & Ok 130, 210, 210,
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(OB RASTEREM . ¥ PLA K HILRY 2
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AN 1%
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FE T BRSO R T hr A bR g .
Hh s R Al A RS 3 50 mm, F A EE D 5
mm/min, FRAFAH IR AR PERE L , BB A S

M REBCEAE 3

(5)iB MR . MG GB/T 2410-2008, i
A3 EE TR A U 7E 380~780 nm Y [ A Y
BRI o X FE S AE T DL B P 3 i 3 3k 5]
YA TR S B RE b 78 0] WG N A 235 6%

(6) DSC I, | FH DSC AN X 1 Bt 1) 47
17 R LA K45 i B2 S AT 22 S RO AT R 9T . B 5~8
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22, N2 h AR AS BB A e A8 R FE (T,) V2 45 il il B
(T.) &SRR L (T,) 2 45 fi kS (AH) & RS (AH )
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a—PLA ;b—PLA/PBAT (95/5);
¢—PLA/PBAT/ADR (95/5/0.25);
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%13 PLA,PLA/PBAT (95/5),PLA/PBAT/ADR (95/5/X)W st i 25 it H-

10 %0, PLA #1 PLA/PBAT (95/5)%i %} ) MFR /3
%] % 5.8 g/10 min A1 3.7 g/10 min, Ifij PLA/PBAT/
ADR (95/5/0.25) LA % (95/5/0.5) %7 £} ) MFR {153 1)
W% /NA 1.7 ¢/10 min F1 0.7 g/10 min., W] A1, f &
ADR 7 /il i 48 K, PLA/PBAT/ADR #i K} ity MFR
TELAN BT/ | LA A 0 13 RIS A i 3 75 380 A L 34
GHR, 3 A JHL B ok R S M i A ) E i A
ADR I A X PLA/PBAT 5 4 8% 18 R 1458k 2 11
B4 AE FH AL AT A PLA/PABT/ADR i st RE i 43 %%
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%1 PLA,PLA/PBAT (95/5)% PLA/PBAT/ADR (95/5/X)

L MFR &
P24 FR MFR/[g*(10 min) ']
PLA 5.8
PLA/PBAT (95/5) 3.7
PLA/PBAT/ADR (95/5/0.25) 1.7
PLA/PBAT/ADR (95/5/0.5) 0.7

2.4 FEREIEAR AR

F 2% T PLA,PLA/PBAT (95/5), PLA/PBAT/
ADR (95/5/0.25)LA (95/5/0.5) 7 Bz R A h s fiE
BE . TR PBAT 4143 B9 A, SHIR AR T
ffvai B2 RN R AR ST R A T T R . (H4l PLA R
TRRE Y B 20 AU R 31.0%., 111 PLA/PBAT (95/5)
v JEE A 1 BT 24 R AT 3 K & 216.1%, PLA/
PBAT/ADR (95/5/0.5) { B iz 114 Wy 24 fif 1< 58 o 2
R % 461.4%. AR, PBAT I PBAT/ADR FIfINA
A I R PLA SIS ) A 48 eV RE

2023 4F 45 51 45,55 8 1]
%2 PLA,PLA/PBAT (95/5)% PLA/PBAT/ADR (95/5/X)
AR EREAE
. . VARBPERE,  WTRUK R
FE B SR MPa P, Wi
MPa %
PLA 50.58+£3.53  919.46+117.80 31.0+12.3
PLA/PBAT (95/5) 48.57+291  743.50+41.13  216.1 +58.0
PLA/PBAT/ADR
4834+431  74135+5732 1752+65.0
(95/5/0.25)
PLA/PBAT/ADR
46.61 £4.31  78225+113.97 461.4+46.9
(95/5/0.5)
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ADR (95/5/0.25) L) J2(95/5/0.5) 38 B isURE At 28l R il
2. & 4 R0, 4l PLA 3 5 7 A] DL i K 7
(380~780 nm) N B M fe . IX& T 75 PLA
TEREEAS i A, VTR LA R R AR EE SRR S
Bl & PBAT BN A , PLA/PBAT (95/5) i IF 11415
RINAREAR R E . X /&H T PLA 5 PBAT A%
PRS2 PBAT 43U 0k R ST 8, %o AT L%
BRSRIEPIVE, BRI TR, MikE#%E PBAT/
ADR FUIR i A, PLA/PBAT/ADR (95/5/0.25) il
(95/5/0.5) Wi B 1) 325 R h 2R & Ak 1) s 3, T 1Y)
FOCPERRS BN K ek 3 . X 2 H T PBAT/ADR il
TR X VR R A T A ek 1) A T 1 SV (145 PLA/
PBAT/ADR i#ifi5 1 PBAT 43 BRSO RS 15 31] b 2%
Atk , FLVFE 2] WGBTS, Ak, B
R AE AT DG B AT AR, A5 B LAE AT Lok
WA B N 3R E, W36 3, HAE AR fh
PG EN RIS R —B, 4l PLA S 7] Lol
S35 R 3K 91.6%, {H 1 T PLA 5 PBAT #H %%
PE2  PBAT 73 HUH R, PLA/PBAT (95/5) i
256 R 2 76.9%. TMiBl#E ADRBYIIA ,
PLA/PBAT/ADR AR 113135 AR WG K, 4501
J& PLA/PBAT/ADR (95/5/0.5) 4 JIE it - 24 35 )l & ]
B K 86.6%, 1% T T 4l PLA 1) F 3 15 ot %
(91.6%).
100-
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%3 PLA,PLA/PBAT (95/5)% PLA/PBAT/ADR (95/5/X)

IR T HEE R %
Bl 24 7R PR
PLA 91.6
PLA/PBAT (95/5) 76.9
PLA/PBAT/ADR (95/5/0.25) 78.9
PLA/PBAT/ADR (95/5/0.5) 86.6

P b A 5 45 SR LT 0, A X T 4 PLA il
PLA/PBAT (95/5)# i i , PLA/PBAT/ADR (95/5/
0.5) 78 JEE7E P A4 1 R0 328 Y 38 22 () U T 41
5 o
2.6 Zhahde

i T PBAT 43 #0AH 1T LA {2 3% 52 i) PLA/PBAT/
ADR EBGEFEAIZGIERESN , PLA SER I 2 5 B
45 A5 AR A T 8 23 R A ' 3R 7 AR B B Y
YEH . EHEAEOLT  RE YRR 25 B ey, i
AR RS R, 6325 SR ' A0 B P4 4 FH i, LA ek 1
RS BB ] B

K DSC I WAXD {343k FEAIF 77 B 1R (1) 245
i B I HL gk 254 . 8] 5 98 PLA, PLA/PBAT (95/
5), PLA/PBAT/ADR (95/5/0.25) LA }2 (95/5/0.5) 1 JiE
RFEAYFHE DSC 4k, i DSC I ZE35A5 AR S0

PLA

PLA/PBAT (95/5)
PLA/PBAT/ADR (95/5/0.25) ‘
PLA/PBAT/ADR (95/5/0.5)

50 100 150
R/ °C
€l5 PLA,PLA/PBAT (95/5)5 PLA/PBAT/ADR (95/5/X)
WY FHE DSC ik
BT A A PLATE 102.3 °CHf HH B 3%
TG 332 PLA R 4L 3 A TR AR rh R ARV 2
Fm TR, TARZETHIR 2 167.9 °CH, Hi B 5 44
%4 PLA,PLA/PBAT (95/5)5 PLA/PBAT/ADR (95/5/X)
IR N S

PLA/ PLA/PBAT/ PLA/PBAT/
S| PLA
PBAT95/5 ADR(95/5/0.25) ADR(95/5/0.5)
T/°C 61.2 61.4 61.0 61.1
T./°C 102.3 98.3 96.0 93.8
T /°C 167.9 167.0 166.0 165.8
AH /J-g) 303 24.7 23.0 21.6
AH /J-g™")  -384 -36.6 -35.8 -35.8
X/% 8.0 10.4 10.9 13.0

W, OGP IV DX [H) 58 PLA 45 i 2H 4 A il 2 . B
PBAT I PBAT/ADR FUR N, G K BL T A
AH I B ARG A 34, X Ui W 22 1 PBAT 243 105 | A BEWE
PE1m PLA SER IR 45 hie 1 o T 2R AR th i 2,
4fi PLA 8 I 1 45 & AU 8.0%, 1117 PLA i i i
(A2 S S BT (R 25 A YR T 13.0%.
IXZ T PLA SR 25 ik B 221, S s gRAS |3
FEEIR M J ¥ 200 2 7R R BT 3

& 6 S b iR DU AR ) WAXD 3 5. AR &
P WAXD 3% & rf 4 52 0 80 I o 25 4 A
FRAE , R & P A0 PLA 25 SR 4S M PR R AT B0 . 3X
AT AR TR b A ) SR AR B i D, HLAE
KHARGERE, ANREr= A 3 1 X SR AT S Ak e

o
WMWW PLA
I LA bk N .
PLA/PBAT (95/5)

A/PBAT/ADR (95/5/0.25)

e S RV
5 10 15 20 25 30 35
20/(°)
€16 PLA,PLA/PBAT (95/5)} PLA/PBAT/ADR (95/5/X)
Y WAXD 5]

Zi A b D R g5 5 43 B T AT, PLA, PLA/
PBAT (95/5), PLA/PBAT/ADR (95/5/0.25) 4 }2 PLA/
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