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Research Progress on Capacitation and Plasticization of PLA/PBAT Composites
Zhang Baicheng, Zheng Yuxin, Xu Ke, Huang Zhaoge
(College of Polymer Science and Engineering, Qingdao University of Science and Technology,Qingdao 266042, China)

Abstract : The research progress of polylactic acid (PLA)/polybutylene terephthalate-butylene glycol glycol (PBAT) compos-
ites in recent years and the feasibility modification and plasticization modification of PLA/PBAT composites were briefly described,
and the methods of capacitation modification and plasticization modification were summarized. PLA is a thermoplastic aliphatic
polyester with high modulus and low toughness, which can be blended with high toughness and biodegradable aliphatic copolyester
PBAT to achieve complementary advantages. In this paper, the capacitation mechanism and modification effect of reactive compati-
bilizers, grafted or block copolymers on PLA/PBAT blends were described, and the types of plasticizers and their effects on the
mechanical properties and interface structure of PLA/PBAT blends were summarized. Finally, the disadvantages of current capacity
augmentation modification and plasticization modification were proposed, and the future research trend of PLA/PBAT composite
capacitation and plasticization modification was prospected.

Keywords : polylactic acid ; polybutylene terephthalate-ededioate ; capacity augmentation modification ; plasticization

modification ; research progress
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WKL) 12 00 T4 FF T B (s 3R 485 5 T )

H5 PLA 5 PBAT R, FEORFEREFIRRE F B a5 114 [l i
PRAMILBE TP 2R A P RE R AF 1 AT B A PLA/PBAT & & 41
BE, LA AR R VS M, {H T PLA 5 PBAT (41
GEAE 2 5 DL s B SO 22 0K, 8 IR A 28 R 4k
2 e A AR S B T A IR B R B R , N S e
TR ZR PR A A5 1 53R 2 T 380 T B Jeb A i B Rk FH P
[0, PR PLA/PBAT iR A 3 ifF 47448 25 o 1 Jld oy il 25 12
S VEBER PLA/PBAT 5 & BRI e 40
1 AR

H A 7E PLA/PBAT &2 45 4 8 v I AAH 25 570 2 1 25 el ok
e TR AL i A0 B A 238 S B8 I PLA 55 PBAT
P FETETRE , U8/ N FOH 1 RUST , DN )R 11 3 i S A

R3]
[

L1 REA A

S AR A 45 5 PLA M PBAT &L SO 96T, 5
TSGR LR E b f RO 0 & A P BOLSS % NI, i
K TN, TR A R 045 o RN RAH 2550 1 P iy
45 PLA 5 PBAT, NAXAE S M2 ME , d0 AE R 235 9 11
YER,

(Vs 2 2 | o 2 56 5 20 %56 s 2E it PLA-PBAT 2L 2R
it

Wang %5 7R R S0 32 A0 3R A ) (ETBP)E ly ST AH 2R
I, % PLA/PBAT MiRY#E47 T k. fin A ETBP J& , ETBP
HAY IR AE L 5 PLA T PBAT SR IE 2 I WAk 2A A IR 45 4
B 35 P B 7 R B () A 22 788 /1N SR 0 190 i ol e S 17 75 A
45.8% 42 55 3 272% , vt R B A 26.2 kI/m’ % 55 F) 45.3 kI/
m’, XEELE R ETBP il LIA 2 2 5 PLA/PBAT AU
P

Liu ZR IS Al 25 22050045 T A D e Ak A S8 0 i ik
PLA/PBAT B & M2z, F| A1 8807 | FIFFE A 5351 5 PLA
5 PBAT (I AR SN o 3 it 448 i 1 S AR (SEM)TIE
SCT PLA 5 PBAT WU AR PEAS 8] T 238, sh A& J1 2% i
(DMA)FR WA A1 806 B B2 B 84 7, PLA FIPBAT Y 7,
FE(EIR/IN , AL, Y IA T RE Ak A B0 T i 43 B0k 0.2% I
A B2 B PR R R T 22.2% , PR SR PR AR R S T
63.2%.

Kumar 21255 5% 44 R 75 ) 4 T PLA/PBAT 4K
AR, WL R K HIHBE(GMAYE N SN A 285
ST AE PLA 5 PBAT HAH LI, TR BE 5 i SE RN R 2
7T G ok i 3% PLA/PBAT 19 PR PERE . I AT 8
K 5% (1 GMA ] AR R s AT 32 T T 39.2%,
il PEREAR T 51.7%, 38 1 18] 1 3 5 e 7 2 B (TEM) ]
WLEEEN 472 (C20A) AR B 43 HIL, 25 A S 1 e (e A1
WIESE T GMA 5REY Z M S5 T PLA 5 PBAT Z
V6] Fry 5L 18 28k R, X E— 2B UE S T GMA B0 1 S AH 2
P

‘ 500 nm

(b)
a—PLA/PBAT/C20A ;b—PLA/PBAT/GMA/C20A
K1 PLA/PBAT 44K 4 M EHH TEM

(2)BEAZ #2137 A B PLA-PBAT L5 i .

Su ZEPT LUK R U T g (TBTAE R AL T, i i PLA 5
PBAT [l S W il o8 T HEALFRIBERL . B RSG5 44
AT BRI A AE — A TR S8 RS R b . 11 2 Il
ZARR A RE S ) SEM R R B, 43 HICHE i A0 RSl . 2278
TR P(DSC) 7 Tl 1% AT, #YI8/MIIESE T PLA 15 PBAT
PIABZSPEAS BN o AERR I AR T 1) L, o i 2 1 A5
SIBER T 85% H193%, LA T 4385 2% oAb 7] BIA G5t 2
PR T RS o el o S AR R 2L RE BE T, TR el
PAT TR A [l

He Z5°1R G b IR 11 5 T PLA/PBAT/A HLEk M 52
J A (MMT) AT A= YRR S W LIR Y . S5 R, 50 4%
- #b 72 v 7€ PLA/PBAT (¥ 5t 1fi L, MMT 5 PLA Fl PBAT &
AT BRAE A N, AR AR G AR HE T IR Y004 L P
T PLA 5 PBAT W#EE e, LAk, SEME L 0 A& T 3R
FLER W B SR T s B Y R A WAk TR AR A
B, SN S R FLRR A P 23T BCFLIR |, BH AR 80l — 259
JEE

Lin %™7E PLA 5 PBAT J& BB b i 2 b A el i 52
- (TMT), i85 A MRk LA B R el Dy 58 1y A8 A o
SR AR LT, R 2 a7 BEE TMT 9 NA ,PLA 5
PBAT & AR sc e J 1 , PLA 15 PBAT (i S i A A PEAR 4, 78
TMT T 20565 0.5% I T A LR -

Do

500 nm

(@) (b)
a—PLA/PBAT(80/20); b—PLA/PBAT/TMT(80/20/0.5)
[¥12  PLA/PBAT & & MUt I B 24 i 1) SEM &1

Coltelli %™ ISR PU T BE[Ti(OBu), ] A Ak, AF5E T
PLA 5 PBAT & Al TR 2 P2 vh A TR 38 # JS N . 3li SEM &
WLEEF] Ti(OBu), KA AL PBAT 43 Bl AH Uk R~ 35808 o
A, Bifi 2 TR T 18 8 o, GG A AR, DT S A 3 8
XA PSR TH IR IE A ) & o

(3) H 35| K751 A I B i A i PLA-PBAT 23R g .
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Wu 2P A SN R (DCPYYE N F 365 & 4, 5
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16.16 N/mm, DMA HHZE R , tand W& BE 75 & — BR Mg & &=
R I AT 77 1) 8% B, ARG YA 5 A 51 tans (1) 1 AR
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G488 B ) A 4 A ML FRAT VT AR Ry 5 8 SR A LB
TR S5 R AW AR L RN FACERTR 2 (D HAE BEREY )
AT AT 7E B A YIRS A5 AR B0 2 ], fli— AR 4R
Ay FEEN BV 055 | AR 2F KA F AR A I RS,
AT 5 2 R BAT TR Bk, o e R AR 2 5

Aranberri 25PN JGRE AY R4 THE B 2 T BE(PEG)
A PLA/PBAT/ B HRY v, HX Iy 22k B R Tk
Y R IEAT THF9E . PEG 2 FREBS S i e LR 9
14 534tk 22 ) , AR 8R40 —F B ) (8 /E FH sy , AT (6 42 4
AL AT AR T LR AR T, 7 i B 7 (e S pEABE B AR
1 T PEG RS SI PR, JLIR W10 T, A%, PLA 19 45 i 2 42
Tt

AR IR IR 20 RN B (PPG)Y [ B 7E T Rk
TBEF 4 R AR LT 2 (CNF) 1 LA i £ CNF-PPG 4Kk T, IF:
FHR W4 T PLA/PBAT/CNFE-PPG & &K, 45 5%
FEH PPGAE I 2550 PLA , PBAT HL 428 8] (1) A A i 35 14
SR AH AT B AR B R R IR, YRR R CNF-PPG 44K,
TFUS I A3 EUE 10% i, R A LERILAR AR e | BELRR 7y T8
PRI R RE
2.3 K IE A

R I AR R R & TE A L TORFREFF 58 T 4R
YRR, A B T A PR AR TR R AL, A
TS ERTIE B IR O R B TR AR

Aldas S5 R FHAA T IS (GROAE 3 ¥ R R 42 F+ PLA &
PBAT (1 Wi 24Pk S AH 25 | i 2ot SE UG A 5% & IR GR AT LAKE
i PBAT f %5 i E 280, DSC 431 % W] PLA ) T, F1 T, 5%
BITFRE T 8 °CH15.3 °C, i GR YA fifi PLA B 14445
F Pt . GR 1Y AE R PBAT 45 4 45 & 31 PLA 37T
o GRAGIASE R R L | s 04 B s i st A e A5 31
T, AR AR Y N FH 7 1T, PLA-PBAT-GR ¥ f 2 i85
MHEY , KA AR T HE T PLA, DX I T 15 31 1) 38 1 EL A AR 4
BRI BE SN

Klinmalai %38 5 7 PLA/PBAT 3R % b fin A el
58 PTRREAL RO IRT BE ) LA & B AR T, &
FE R C=0 5 1] 15 PLA 5 PBAT HSm5EA EL A, X LR
WA 7 AP R 2 I B A4 THEHT . 24 PLA 5 PBAT
R EE A 70/30 B, 50 b 40 B0 5% & AR B i E =T T
HIRMRH RN AR o A 2% 7B G , M T a3t
TR, B A 48 R LS 7= S i BT, U B
5 T B A 1 8 580 55 40 TR R £ B O T EA AN T
FHRT .

Sun %L PLA, PBAT 1 2% £ 35 ol M £F 4 K 40 K i
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(SCNC) A J5kE, R FH AR TUVE kil 45 1T Z DI RE A G 1 .
SCNC BYIMAAGE ] TSR], i3] T PBAT 954,
%% T PLA 55 PBAT BUAHAE . fIA 0.5%SCNC Ji5 iz fif
W 2L AR H L PLA 5425 T 116.2%. A SCNC Ji5 , PLA/
PBAT/SCNC & 5 B K 78 i i % LU PLA A 1 74% , I
HE G BRI S IMMERe A5 3] 4R
3 HhiE
SRHE H AR 16 77 i EAR A | B R A el )
W2 AR H TR A3 (4 A i B SR AN T R, % AR A
ASERIRAT A AN T B IR0, SR FH A ) KA SR A At
SRR AR PLA 55 PBAT 15 hy T A AE W e fige Y el
C 2N N ANEHIT N B3 TSR R, B R SR T
AT PLA/PBAT 5245 PR 25 K S AT S8 3 e , i ol 1Y
AR S IR R IR M R PR FI A AR S B E
A Bl B DA A ] 26 52 5 bR 25 5 P BE 2 PLA/
PBAT 5 G MR AR & SR BT[] . H HTAR 46 2570 S
IR FAEA A7 AR B JEEE Tl Al B RSB, 78
ARAIZ SR IWETE h, DL FERF AT 328 K SR R HE , TR AR
AT RS 1) o € T AR 250 S0 B0 , ¥ e D BE Ak A= W) e ft
AR K Ji K B T
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