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Functionalization of PBAT and Its Compatibilizing
Effect on PBAT/TPS/PLA Blends
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Abstract In this paper, poly (butylene adipate-co-terephthalate) (PBAT)/thermoplastic starch (TPS)/poly (lactic
acid) (PLA) blends were prepared through melt blending. To improve the compatibility of the blend, two reactive
compatibilizers, PBAT grafted with maleic anhydride (PBAT-MA) and PBAT grafted with glycidyl methacrylate
(PBAT-GMA) were prepared via free radical grafting. The interaction of the two compatibilizers with TPS and PLA
and their effects on the properties of PBAT/TPS/PLA blends were investigated by rheological behavior test, tensile
test, scanning electron microscopy (SEM) and dynamic mechanical analysis (DMA). The DMA and SEM results
confirmed that the addition of both compatibilizers significantly improved the compatibility of the blend and the
dispersion of the dispersed phase within the blend. The results of the rheological behavior and mechanical properties
showed that the PBAT/TPS/PLA blend with two compatibilizers had better mechanical properties than that of the
blend with the PBAT-MA compatibilizer alone. When the mass ratio of PBAT/TPS/PLA was 60:20: 20, the yield
strength of the blend reached 13.2 MPa and the tensile elastic modulus reached 150.3 MPa. This work provides a new
strategy for preparing low-cost and high-performance PBAT matrix composites.
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B LA i YA B R A NS AR e R T AR R B R, (HEL ™ A= i e s | & T T 1 8 5
YUt iR s S [n] S ) A GA AR 2 P AE W B AR SR R e A B 2R . RO ZRR R T —
BERE (PBAT)AE S —Fh ] 58 4 A= W R W B T 1 05 A T L SR g, ANACEAT DL S i R W e f 1k g, 8 L
A RIS R TR SR, SIEGAAT SR L, PBAT B AR BR ] 1 HAE— k™
S I T . BREAR PBAT AR A 2400 2K PBAT 5 IR BR T A T TR . vk 2 —Fh
KR ¥, BARIETZ . 5 B A SRS R, W ER S Yk . ERIRTE M A H A
IAVE, R T B /IN T IRATEA TI Al TR ] A AT PO BB S B (TPS) . SR TfT, PBAT )
B KA 5 TPS 1 5% K Pk T B 5 22 1) A AR 5 Pk A 22, oA Tl 45 ELAT IR 7 4 S0 e R s S T G B T 1)
PBAT/TPS IR E AP . WIMAHZ AL, Feille R B2, SR 24150 B A R A PE
ARGEAE, o RO e B S A AR R ok BRI (MA ) 28 31 PBAT 55 Bt il & 1) PBAT-MA',
AV AE Z 1T IR R il 28 T v SN 14 ) PBAT-MA AHZS 7.

JAETE PBAT/TPS IR Y 48 il PBAT-MA AHZE S , LRV 8 B 2 0GE , HlF
PBAT A TPS 7E# i T ¥ B RAF R, X S EBEHRYTENIVE RO SRR 1 5 T8 R IUAH X5
25 . WIFLMR (PLA) & — B LAVE# Ry JERk I £ 10 R A= W R At v 407, LA ¢ o 1 D R R 36 1 1
PEC T g PBAT/TPS SR YI NI, ASCR I PLA /S PBAT/TPS JLiR s 4 kL. (Hi T
PBAT 5 PLA Z [A 4510 25 57, SEONE MAHZSPER 2 , PLA 5 PBAT 2 [H] ) 55 S TS0, 23 5% i 4 0 2
PEREN™> DL HET, 385 @ 0 DL BN IR 4 7K TR (GMA ) A SRR AR AR 3 — F 7
ARG 2 7, PR GMA Hr () P4 AT AT DAGE o 3R S0 5 PLA B PBAT (K B R B R S 0B Ak~
i, IR 8 Z A A T i

A E i EER 7545 T PBAT-MA Fl1 PBAT-GMA WA 52w BUARZS A, LLiks% PBAT/TPS/
PLA SEWIRAZS M . S5 R KW, (PR ARZS 0 i 45 0 52 G A BERA RAFI 15 PkRe . ASCTAE R
¥ & BA MR RATN 4T 1A PERE Y PBAT/TPS/PLA A= 91 5 AR RHRHE T —Flogi H.S2 FH 5 ms

1 SCIGERSY

1.1 I 5{LEE

PLA (85 4032D, E¥)4rF 4 1. 5%10°), 3&[F Nature Works 23 ] ; PBAT (%5 TH80IT, 4y
T 1. 0x10°) , Frsm s (i B A BRA ] FoRTER, Bihd, TRHIERIC & A RA R Bk
BF(MA) , 234k, e AR H A FRA 7 5 2,5- W 382, 5- — ORUT 2t 4835 ) -2 6% (DHBP) , 4l >
93%, db b T H LN ER AR K H M ER (GMA) , 4l >97%, bigblhr T AL RHE A AT BRA 7 5
N- 7 FEME RS el (NVP) |, 252 >93%, bt ii s R A B /5 i 48 = 55 9 28 (DCP) FTN —
B, orbral, [ 254 F Ak 2= BRA F

AV600 IR G AR TEAL (NMR ) , 78 Bruker A 7], SR FmARE A M ;5 Instron Model5966 F4 7
REIRIAL, B SERRr Tk R A FRA A, S 28 50 mm/min; SUS010 % & ST 4 7 B fdse
(SEM), HAH ST, MR E S 4 kV; Q800 BIShZS J124 L (DMA ), 35 [ TA 23], K I hr
s kT 7434 ; DHR-2 B g% i A2 4 (DHR) , SE[E TA 24wl 5 XSS-300 BRI AR, i RHIH% 3
MU 2 AT PR Al 5 Agilent FTIR-660+610 B BLIH- AR 4021 SMERE(Y (FTIR) , SEEZHEAFRA A, 9
HEE FF 400~4000 em™, 73 HE% K 4 em™ ; DSA100 BRI A A, i KRUSS 24 H] .
1.2 X
1.2.1 TPS##| % B EORME FH AT TEAE 60 'C A —0. 1 MPa F E25 T/ 48 h, DIk ORI R 3R S Y
KAy BT TR TE R 5 N =B R 65/35 IR G , BHER-IN = ERRA YR SR N RS
24 W AT, TN = EEAR B A FOKTER s AR RE R -8 =R A B TIRJE R 150 CRY%%
FE AR, 7 80 r/min FIAIF T IR 8 min, 152 TPS. Wil £ 4519 TPS il i/ N B 5 258 56
1.2.2  PBAT-MA #2 PBAT/PBAT-MA/TPS £ 3E 4 89 %] %  PBAT-MA B9 4 ML U Scheme 1 T 7 .
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W5, A TR PBAT BRE T HOA KR, FRKEFR A (9 DHBP HIMA 4351 B F PBAT 2 161 1 511 J 14
Ui, e | & F RN BAAK B e ik s B ERRE S R 8 PBAT . DHBP I MA B FH 4R 28X, PBAT/MA/
DHBP AHERHF A 100:1:0. 1, 7E200 °C5% 80 r/min 4514 F K% 6 min 245 o 7 B MR H
45 1B PBAT-MA ¥1He 45 1

0]
1l Il
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(6] (6] 0 o
Lol 7 oo
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Scheme 1 Synthetic mechanism of PBAT grafting with MA

% PBAT ., PBAT-MA il TPS 4 B8 i 1 Fb 50: 10: 40 JEA 744 @l L3, il % PBAT/PBAT-MA/TPS JL iR
Yy, SRR A 180 °C, EAFIAI N 5 min, %33 4 80 r/min.
1.2.3 PBAT-GMA #2 PLA/PBAT-GMA #£ 38 4 th %] % PBAT-GMA A4 MHLELUN Scheme 2 FIf/R . K5 T8
U717 PBAT I A 180 °C | %% 38 4y 80 v/min [ 45 55 3 A8 A H , HEHE 1 min { PBAT 58 444 @l ; K55 & 7
DCP ., LA B NVP R R HLR GMA AR I A EI194 fl i1 PBAT FR 4k 4L )i 4 min, PBAT/NVP/GMA/
DCP A BERF & FE A 100:3:3:0. 3, SO 450 37 BV EL 4R 0 A8 A HR B PBAT-GMA AR 114280774
25 KN

CH
ﬂ (]? ﬂ ﬁ) CH; o ® Reactive grafting
H{OfCHz};O-C—CHz—O—C'O-(—CHz-)ZO-C—Q—CLOH + Oto CHO
CH; 3

180 °C
O

o H 0o o
1l 1l 1 1l Il +NVP
wv—o-c{-<j>—c-0-c—OHc—gH— c—o-(CHz);O-]-—- —

wo-('?{-@—g—o—H—oH('c?—CH—%—o—(CH 0 TOMA,
¢ (R wor

NVPe NVPe
0 0O H 0o 0
ii i | i i +NVP
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9 2 2% 9
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Scheme 2 Synthetic mechanism of PBAT grafting with GMA
1 PLA 5 PBAT-GMA $i¢ J 57 i bX 70/30 #E4 745 Fill L TR 1] % PLA/PBAT-GMA MRy, IR IR B K
180 °C, HIRMFA]K 5 min, 4344 80 v/min. K¢l & 411 PLA/PBAT-GMA AR M I He 5 I,
1.2.4  PBAT/TPS/PLA #£ 38 4 89 %] % 451 PBAT A9 BT 5 20 B0H 60%, TPS Fl PLA (1) 515 43 50N
40%, ¥ PBAT, PBAT-MA, TPS #1 PLA (&% PLA/PBAT-GMA 8% ) ¥ 3% 1 v i By AT HACIR &, B
TRA T AIRPRHIN A SRR R AR, 7E 80 r/min Mz 180 ‘CAY S F IR 5 min. i FSEABALALHUE LR
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WRORESD , AE 180 “CHY S R A S min J5 7E 10 MPa A5 1 F i 2 min, $UEIFRIRRE 7 BN SER
TRALHLHR I TV e Y, ¥ B [E]4 5 min.
Table 1 The formulations of PBAT/TPS/PLA blends

Sample m(PBAT) :m(PBAT-MA) :m(PBAT-GMA) :m(TPS) :m(PLA)
PBAT/PBAT-MA/TPS(50/10/40) 50:10:0:40:0
PBAT/PBAT-MA/TPS/PLA (50/10/35/5) 50:10:0:35:5
PBAT/PBAT-MA/TPS/PLA (50/10/30/10) 50:10:0:30:10
PBAT/PBAT-MA/TPS/PLA (50/10/25/15) 50:10:0:25:15
PBAT/PBAT-MA/TPS/PLA (50/10/20/20) 50:10:0:20:20
PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (47.9/10/2.1/35/5) 47.9:10:2.1:35:5
PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (45.8/10/4.2/30/10) 45.8:10:4.2:30:10
PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (43.6/10/6.4/25/15) 43.6:10:6.4:25:15
PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (41.4/10/8.6/20/20) 41.4:10:8.6:20:20
PBAT/PBAT-MA/TPS/PLA (45.8/14.2/30/10) 45.8:14.2:0:30:10
PBAT/PBAT-MA/TPS/PLA (41.4/18.6/20/20) 41.4:18.6:0:20:20

2 HR5E

2.1 FTIRS#R

B 1(A) A1 (B) 23 Sl s HY T 246 5 B9 PBAT A1 PBAT-MA ff) FTIR J%:i% . PBAT 7E 2955, 2867, 1723,
1459, 1408 F1 1270 cm™ 4b H BLHLTE %) PBAT G5/ FRAEUE . 5 PBAT #HLL , PBAT-MA 7£ 1785 em™ 4b
I MA B EEXT PRI DGR 20, 3X 0] MA A3 PBAT | HbAh, 1720 em™ bW i) I 355 748
STUAER] T PBATHERL ALY, 120 A A #8748 55 2 FH T MA AORFIEDE 5 PBAT i C=0 I§FH ST

®)
b \
1785
a
/
\
1270 1723
1 1 1 1 1 1 1 1 1 1 1 1 1
500 1000 1500 2000 2500 3000 3500 4000 1600 1650 1700 1750 1800 1850 1900 1950 2000
Pem™! Pem-!

Fig.1 FTIR spectra of neat PBAT(a) and PBAT-MA (b)
(A) 500—4000 cm™; (B) 1600—2000 ¢cm™.

2.2 'HNMR & #r
K 2 i 2k a Al b 53 5l 78 T PBAT #1I

PBAT-GMA /i 'H NMR 3% [ . 54 PBAT # o
Ho, PBAT-GMA £ 6 4. 28 F12. 82 At 3L T 2 -
ASBIE, R GMA © 24 )51 A T PBAT Ko el w
k. 5035‘3 l 133
i 2387 LA B, PBAT-GMA %% il h‘:k:
TES 1. 3340 I 10U, SR BRI P A <R Y .
H L0 AR A 248000 . KAk, 7E68 5. 00 g8 T 6 54 32 b
Akt BT A R R Y o i U A L) B AR T Fig.2 'H NMR spectra of neat PBAT(az) and PBAT-GMA (b)
GMA Ay, JE—UESE T GMA B Rk The inset is the enlarged part of the 'H NMR spectra in the
I PBAT |-, range of 8 2. 0—4. 0.
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23 NEFHRES T
JL4E PBAT/PBAT-MA/TPS(50/10/40) M@ W HAT O 5+ 09 J1 #1468 , {HE IR T PBAT 5 TPSER)E T3¢
IR AR, DRI 45 B9 PBAT/PBAT-MA/TPS (50/10/40) F3R By M 25 , HC i R 32 A feh s
ALK 7. 5176, 4 MPa. K, 380 780 PLA S 2R M g Wb, 22240 T AR 5 i 4 1)
PBAT/TPS/PLA MR Yy hr AP REE I .
Table 2 The tensile properties data of PBAT/TPS/PLA blends

Yield Tensile Tensile Elongation at
Sample

strength/MPa strength/MPa modulus/MPa break (%)
Neat PBAT 8.00.2 40.1+0.3 86.5+10.9 1609.5+52.0

TPS 4.5+0.2 4.5+0.2 23.6+3.5 136.1+4.4
PBAT-MA 7.2+0.1 36.2+0.2 61.1£16.7 1388.5+41.3

PBAT-GMA 6.8+0.1 32.2+0.5 44.6+0.9 921.4+33.8
PBAT/PBAT-MA/TPS(50/10/40) 7.5+0.1 18.2+1.2 76.4+7.7 1058.1+66.4
PBAT/PBAT-MA/TPS/PLA (50/10/35/5) 7.4+0.1 17.4+0.6 91.0+4.2 982.4+14.4

PBAT/PBAT-MA/TPS/PLA (50/10/30/10) 9.8+0.2 19.2+0.1 100.5+5.7 771.4+7.2
PBAT/PBAT-MA/TPS/PLA (50/10/25/15) 10.3+0.2 17.3+0.4 91.2+13.6 661.7+16.6
PBAT/PBAT-MA/TPS/PLA (50/10/20/20) 9.5+0.4 15.5+0.5 87.8+3.1 540.7+18.3
PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (47.9/10/2.1/35/5) 8.8+0.1 20.2+0.6 87.4+7.1 1012.6+0.7
PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (45.8/10/4.2/30/10) 10.0+0.1 21.2+0.2 111.8+13.1 821.1+16.3
PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (43.6/10/6.4/25/15) 11.4+0.7 22.3+0.3 130.4+7.5 580.2+26.0
PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (41.4/10/8.6/20/20) 13.2+0.3 23.2+0.5 150.3+12.2 479.5+14.1
PBAT/PBAT-MA/TPS/PLA (45.8/14.2/30/10) 6.6+0.4 15.0£0.5 55.5+7.7 750.2+32.4
PBAT/PBAT-MA/TPS/PLA (41.4/18.6/20/20) 6.9+0.2 11.6+10.2 61.4+10.2 420.6+40.6

AR Y B S A AR PBAT-MA B, BSINBT 05508 5% (17 PLA J& , IR0 00 J Ik B I
B 2R Ak, (HIE MR g R FTF 291, 0 MPa, X200 PLA (%S I AT LI 5 PBAT/PBAT-MA/
TPS ILIRPI AW . 24 PLA 5T 43 B0 N 2 10% B, FIRP0 1 et ok B AN A5 B 20 i T+ 22 9. 8 Fl
19.2 MPa, W] PBAT-MA #2%| T 3% PBAT 5 PLA Z [AIAHZSVERIVEF . SRTT, >4 PLA (9 B4 50—
N ZE 209 B, IR H R EE TR 15. 5 MPa, Ui PBAT 5 PLA 2 [A] (AR 2SR AR 2% , 7
it A R N ) JevE A RO e B AN, FECT LR B REAL . Vs PBAT 5 PLA Z A1)
A, IR 5] A PBAT-GMA M5 . %S PBAT-GMA Ji5 , IIRY 0 i ARSR I | Fr A5 i & hr
st R E B A PLA 7 5t p38 i 45 204G 28 &, L 7 -0 AR i ZR an sl 3 B . X2 R PBAT-
GMA H (R4 B BE AT L5 PLA (35538 (—OH, —COOH) KA PR, TE AL R AW, S B4
Yrox A R HERS 2 AR AL TE , A AR A, BEAR T P Z B HER 0L Ak, 3R 28 LR

YRR R P AEAE PBAT-GMA FHZ B, 25

2 PLA B 40 80N R 5% F10% i, FEIR I 20

Wr iR = T S A PBAT-MA A 2550 (14 4L £

LA, By PRAT-GMA 5] ACH T PLA -

5 PBATAIZRME, 4 TR rERE; (H z 10

2 PLA Ji R KU 8 5 15% F120% 1, JLIRY) st

BT 22 1 3G T 57547 PBAT-MA %57 A

O SER i WK G Ky 5 PBAT A o e,
PBAT-MA ML, PBAT-GMA IFL(5R MK pig. 3 Stress-strain curves of PBAT/PBAT-MA/PBAT-
R RAAL, Bk, 2IEA R F PBAT-GMA GMA/TPS/PLA blends

. PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (41. 4/10/8. 6/20/20) ;

F R R I 2RI R Y AR R

a
. . . b. PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (43. 6/10/6. 4/25/15) ;
T B UE SR A AR Fh A i AN A 5 ’
H CRLUES S . PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (45. 8/10/4. 2/30/10) ;

C.
IR i S PhRE A 2R R, 20 BIEE |, pRATPBAT-MAPBAT-GMA/TPS/PLA (47, 9/10/2. 135/5) ;
£& PBAT/PBAT-MA/TPS/PLA (45.8/14.2/30/10) e PBAT/PBAT-MA/TPS(50/10/40).
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F1 PBAT/PBAT-MA/TPS/PLA (41. 4/18. 6/20/20) 1 ) PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (45. 8/10/4. 2/
30/10) il PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (41. 4/10/8. 6/20/20) X I8 #y iy %f BRZH . 3 2 048 AT LA
FH, Y B FR AN PBAT-MA (1 5 43 505 PBAT/PBAT-MA/PBAT-GMA/TPS/PLA 3R 4 v W A AH
AR BRI, SHRYIE) 2R A 1 RS . MR, 1A PBAT-MA & S 8UHEYH
J12E P REREAIR .
24 FEES
RAEYAEN Tl B2 I OB S 240 0 SR Y e A 2 . o TR AN 3
IRWEE M SPEREZ B 56 2, SR SEM 2047 T PBAT/TPS/PLA B Y i OWIE SR . 181 4y PBAT/TPS/
PLA SR MaWr i SEM BE . BI4(A)~(D) A HEs I PBAT-MA AR 75551 () IR0 073 VR fa B i SEM i
F, EACAT )~ (D7) R & A PR AR ZS 7 A TR ) v R I T 1T SEM B . T H R 28 /INFL TR 2 ZEAE i ol
it B TPS ZZ RS0 625 AR PBAT 1™ A= i “ AL " BRG ™, 1T PLA I LABRARIE A 7341 76 PBAT JE4A
. HEI4(A)F(B) AT LAE i, 24 PLA BT it 53800 5% F110% i, PLA KA RGN AT SO 34 4]
2 PLA JE O8N 15% F120% B, PLA AORIAS &4 K, B IHLAT PLA 78 PBAT & 4R ik 45
25, WA, FEEI4(C) A1 (D) SR BN R R ST BT, 3% W] REZ FH T PLA 55K FLRRG 25 012855, &
HPLA PIEARFBEES . [RIEF, PBAT 55 PLA Z [AI A AH AL It @i B 2, 3k SEE #0106 24 PLA & 1K
i, PBAT-MA BB RUIEHE PLA (4085 {H PLA il =i, PBAT-MA WIJCT ek PLA 1530 F ST
KB 77, X5 AR A R —8. MELZ R, T PBAT-GMA MG, JEYH PLA k2 R~
I /N HL 3 A B34 5T, B PLA U2 43 2508 21 20% B, 43 H0F PLA 134T H 3T SR F0BORS ) 30
%, I H PLA 5 PBAT Z [a] B AH S RNZ W AR 15 B0 . X REIUS N T PBAT-GMA %55 , PLA AT AR
U H Bk PBAT JLK3211, H PBAT/PLA/TPS 2R PLA 5 PBAT SR A AL kG 45 ) B8 4R TF, X2
5 PBAT-GMA 5 PLA Z [FJAHEAEH, BT T PBAT/TPS/PLA IR W4t i) J12# k€ . PBAT/TPS/PLA 1
TRYIBTES & JE U Scheme 3 BT/ .
et X N S

« TPS debonding: "~ &

«r/‘ -

TPg gl;ebond'/@ll

DT T, O G gy o
00 pme - GO S
L D ——————— S

Fig.4 SEM images of the freeze-fractured surfaces of PBAT/TPS/PLA blends
(A) PBAT/PBAT-MA/TPS/PLA (50/10/35/5) ; (B) PBAT/PBAT-MA/TPS/PLA (50/10/30/10) ; (C) PBAT/PBAT-MA/TPS/PLA (50/
10/25/15) 5 (D) PBAT/PBAT-MA/TPS/PLA (50/10/20/20) 5 (A’ ) PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (47.9/10/2. 1/35/5) ;
(B’) PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (45. 8/10/4. 2/30/10) ; (C' ) PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (43. 6/10/6. 4/
25/15); (D') PBAT/PBAT-MA/PBAT-GMA/TPS/PLA (41. 4/10/8. 6/20/20).
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. A
. Melt blending
150 °C
i 5 ;\ ) -
- = Thermoplastlc starch(TPS)
Corn starch Glycerol
y- dl
> e _K ______ &
o + ® T ® ) oﬁ’ ol
PBAT(PBAT-MA)  TPS PLA

Blends contammg only PBAT-MA compatlblhzers

g O ,g,o‘--__“___w
) 0T .95 -’Es,o ___________

9 o9
PBAT(PBAT-MA) TPS PLA/PBAT-GMA W
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Scheme 3 The morphology development of PBAT/TPS/PLA blends
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Fig. 5 Variation of tan6(A) and storage modulus(B) with temperature for neat PLA and
PBAT/TPS/PLA blends

Inset: enlarged graph of the storage modulus.
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Table 3 Contact angle of each component for water and ethylene glycol

10?

Sample Water/(*) Ethylene glycol/(*) Sample Water/(*) Ethylene glycol/(*)
PBAT 93.0 77.8 PBAT-MA 75.0
PLA 75.0 55.4 TPS 45.0
PBAT-GMA 69.8 49.2
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W2 T TT 5 v, (mN/m) A RA Y1 FEREY) 2 Z B AaEK T 5 v, (mN/m) iy, (mN/m) 5305 R
KA Z BRI 5 v, (mN/m) Ay, (mN/m) 3 51 R 7K RN 2 s B 80 (RSB 51 T3 4)
v (mN/m) FlyE (mN/m ) 43531k G W ) (3 i R 4 i

Table 4 Test liquid surface free energy, polarity component and dispersion component™

Test liquid y/(mN-m™) yY/(mN-m™) ¥/(mN-m™)
Water 72.8 21.8 51.0
Ethylene glycol 47.1 31.0 16.7

A Q)R A A o Z A Sk 7, MBS T3 5. MRS ATLIE H, PBAT-MA/TPS il
PBAT-GMA/PLA 22 [i1] i L 18 7K 13218 T PBAT/TPS 1 PBAT/PLA 22 [i] A L 1E 3K /7, IIESZ T PBAT-MA Fil
PBAT-GMA AHZH A ) T 43 B0 TPS F1 PLA S 473435, M (i R AR 22 94 1) (A 2 115 31
3% . PBAT-MA Fl PBAT-GMA Xf HRAK Z AL 2] TIGESAE , il 25 09 PBAT/TPS/PLA FEiRY) HA 4
LRI S i)

Table 5 Interfacial tension between different components in blends

Interface type Interfacial tension/(mN-m™) Interface type Interfacial tension/(mN-m™)
PBAT/TPS 16.9 PLA/PBAT-GMA 0.29
PBAT-MA/TPS 6.8 PLA/TPS 16.2
PBAT/PLA 4.11

2.8 EAEIE
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Scheme 4 The possible reactions between PBAT-GMA and PLA(A) and between PBAT-MA and TPS(B)
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