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Study on Preparation Technology and Application Prospects of
PLA/PBAT Composite Film in Food Packaging

LEI Shiyu', SONG Jingxin®, LI Shuai"”

(1.School of Food Engineering, Jilin Institute of Agricultural Science and Technology, Jilin 132101, China;
2.Systems Engineering Institute, Academy of Military Science, Beijing 100010, China)

Abstract: Polylactic acid (PLA) is a biodegradable and bio-based aliphatic polyester. It has received extensive attention due
to its great environmental and economic value. As a biodegradable material, Polylactic acid (PLA) has poor impact
toughness, resulting in a limitation of application. Blending PLA with polybutylene adipate terephthalate (PBAT) can
significantly enhance its toughness. PLA/PBAT composite films, as a biodegradable material, is widely used due to its
advantages of abundant raw materials, low cost, and environmental friendliness. This article outlines the different
preparation methods and current research status of PLA/PBAT composite membranes. The modification technologies of
composite membranes, including inorganic fillers, chain expansion and compatibilization, crosslinking agent modification,
starch modification, and synergistic modification are summarized. Finally, the application and development prospect of
PLA/PBAT composite films in food packaging is introduced, which provide theoretical references and new ideas for future
research on PLA/PBAT films in food packaging.
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17T AR il P A ) A Rk, B TR R | 1A R
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b AE4TIE, BATIR AT I B AT IE Rt el . SR
T, PLA BRE PRS2 | FPEIRAI, AR EE L BR i
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PEA AT RESRIERL, TR AIE R O R, 1,4-
T EE Sk Rk ) R SR SE M ) T A ), B
flsErbehif . by o R A J st E] PN e R
SRA W BRI S AR, 32BN FH AR M BRI
WA T . PBAT 55 PLA & 455 71 LA B 251 5%
PLA RS0 801k, 98 4 T PLA B — B35 (%) il 55
PLA/PBAT & &M IMEREE R . LR TESR, GENEIAE
B R LR, [FIR e HA A ) T R G A,
TE—EFRBE 0T DASE e 1 6075 YL 5% U e 45 1
Mo S PLA/PBAT il #& id BREg (IR R, 22 4 MhAR
=, EE ARSI A —E kRIS, HRTEMN
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A K HAE £ A s R BT BIIR R T T 2534, LAY
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Bl MBE—E 3 PLA Fl PBAT B— PR fE, T4F
Sk [ N AR5 TR T % PLA/PBAT &4 IR HOWFSE,
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I 71 el 7 T o
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PBAT KHA R A 12 i S 2R RE, B 2
BT PLA (922l A RL, 18 R 6 115
SN M RE A SR ELN I B 5 4 AT A g [ i A4
¥l 1AL T ARE PLA. PBAT BC b A2 B i
AEMELS . a3 1 ATLUE S, PBAT U PENR I
TRAE BN A T 2 A Wi Ko%=, g s)—
FOREEIVEF, RO T PLA AIletE. [RIRE, T
TR m] 52 BN 22 A AR, o0 FRE W YA & A Hm],
2 A BN A Eu R e, FLA TR A THES,
TE AR B, BH A A [ 0728, DR] o e S rrép A i 0 2244
et FAmP,

B PLA Fll PBAT /R Al il & i MEREL R E
EREE . ZERRE S FIECEL ) PLA/PBAT &2 -544
kL UEBH T PBAT AU 5 PE T EAY J1 24 fE,
iR 0 = Y S e E N S R T S B A LY =
Y W 2L AR R B 25 PBAT U NI 4% <, PBAT 1
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Table 1 Performance results of PLA/PBAT under different proportions
PLA Bl 1 (MPa) T %(%) WL (KN ) 5 AL (MPa)
PBAT P e Bk
o R i) /216 AR R /1) T 1)

e 4

100/0 43.1£3.0 43.5+5.1 16.3£2.4 13.5¢1.7 162.0£9.0 168.0+£9.0 2600.4+405.3 1763.2+161.5

80/20 50.3+£5.8 27.3£3.5 201.0+£13.2 176.4+12.3 144.5£10.5 161.0+19.0 1733.4+165.5 1626.2+361.6

60/40 44.14£5.9 28.2+6.6 339.3£28.3 233.54£34.5 162.0+£8.0 199.049.0 1370.2+190.4 1048.6+118.9 9]
40/60 38.9+3.9 33.4+4.6 414.2+46.3 401.4+30.0 139.0+6.0 158.5+3.5 1043.6+154.4 833.4+162.5

20/80 39.0+£7.0 30.2+4.3 529.9+54.6 499.0+85.8 131.5+13.5 154.5+£10.5 541.1£65.3 249.6+17.6

0/100 49.9+3.9 43.5%5.0 1251.8426.6 979.5+55.2 125.0+£7.0 136.5%£7.5 122.349.8 98.9+6.5

100/0 33.0+£3.8 42.3£2.2 3.3+0.6 3.9+0.3 94.6+8.7 92.5+10.1

80/20 25.0+£3.4 32.6+1.0 75.6+£23.4 65.0+£23.0 118.0+17.8 109.1+2.2

60/40 29.248.5 35.4+4.2 316.1+14.1 258.0+38.0 127.6+13.5 117.9+21.3 [10]
40/60 35.245.5 37.943.8 458.2+14.5 338.2+58.3 186.7+3.4 152.4+£8.1

20/80 34.0+3.5 35.8+5.1 719.0+£24.5 610.0+17.1 124.84+8.9 111.4+6.2

0/100 36.249.9 38.9£5.0 982.4+58.0 1245.0+33.5 110.449.6 108.2+10.2

100/0 49.8+3.7 66.9+4.1 15.5¢0.9 26.8+1.2 188+14.0 175+16.0 2509.6+54 3178.7+47.0

60/40 42.443.2 43.0£2.9 212.3£14 323.1£18.0 146+11.0 144+13.0 1001.4+49 1308.6+43.0

50/50 37.542.6 39.7+2.1 292.3£13 387.6+17.0 138+10.3 136+9.0 808.1£36 843.9+35.0 [11]
40/60 34.5¢1.9 35.6+£1.4 373.1£15 437.2421.0 134+9.3 131+8.7 540.4+28 611.9£31.0

30/70 30.6+1.2 32.8+1.3 431.6+22 486.8+26.0 128+8.6 123+8.1 305.9+£20 464.2+£26.0

0/100 40.3£2.0 41.5£1.9 869.9+34.0 1085.5+42.0 126.0+£8.3 112.0£7.5 61.85+7.3 66.7+£6.4
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PBAT & & B sl oy 2 2 e vp fE JCHLIECRL . 3
FEMGZY | SCWGRIRACHE: | SRy At AT R A A ]
1.3.1 FoHLEDELXT PLA/PBAT E-&EmekrE  Eopk
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HLECE A PEREIL . 77 i R EORAMREE AL . SR
g 5502 I Tale SAHBUZAE B PLA/PBAT &
Hhtkl, G5 Tale AYESHINAT RO HE S T 45 fh ikt
B, [RIEH 5 S R BE B 258 T RE S T
Shankar 25 3% F 416 4% 20 K UKL (ZnONP) 1R A
PLA/PBAT & &, JESZ ZnONP BN A IS G2E R
HLAK P REII A5 B 2k 3%, Jf A2 S IR RPUEE TERE 51 .
Dil 4504 il £ T AW BC LB 1Y PLA/PBAT/SIO, E &
Ak, 38 i 7 B LSS 2 B SiO, AL E] T —E
MIAZAYER . FUBERT AL, 76 PLA/PBAT & &84
TRATCHURL T, AMIAEREIALE G AR ZE i A g
REVERE, BB B — & i TEIE T, O B SR T A
B HIER Rt 2% PLA/PBAT E -S4k E—E
BRI
1.3.2 ¥ 4EH 2% PLA/PBAT & &Mk H
F PLA 5 PBAT 4 FHEBEEMIAAAEE K255, F3K
W Z RN AH SRR 22, RRAIR T PLA/PBAT JERAK
FI i Re, BN 8 DASCEAR RS
AERY. PEEFIE—FEE SR RS YEE EIERER
SR 5P e . e F R R . HArE
FHBP 55574 ADR. KT20 F1M EGMA 2%, %3 K
ARIFEBIFIXT PLA/PBAT & &4 BRIP4 38 254/E FH o
% 3 Bl A, AP #E5] n] A 552w PLA, PBAT B
FHAHZS N S EDRE &M, NP AR S S A B 2R
FEME

WFFE R BN, ¥4 AT B PLA/PBAT WAH S 1A
sk 77, gk A T, AR PLA/PBAT B -5 M kY
F12ErERE . ZERRM SR FH ADR M MBS A5, 45 &
¥, 75 ADR BIVYEFHF PLA/PBAT pynhiis s | 3EfE
PRI BB Kk . Bl 1 A ADR 5 PLA Fi
PBAT n[Re&R M A R EPY, Z=pel 2500 Xh e T
AREY 457 (Y8555 SW04., FRE P HEH] XY-4370.
P45 Joneryl) %F PLA/PBAT 14 Z& US40, 45 5 &

0 0 OH
N PP [
C\ Lo Cl/ > C\q_/
0—H 0
PBATHPLAS—" ADR PBATHZ{PLA
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R o
rrnanonnan O—H I/ — C O—/
PBATEiPLAv ADR PBATHE{PLA

K1 ADR 5 PLA Hil PBAT Al RE% A i 52 i 20

Fig.1 Possible reaction process diagram of ADR with PLA and
PBATE”
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Table 2 Comparison of advantages and disadvantages of different preparation methods
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# 3 AFBIFRIX PLA/PBAT & &M HERE 28 4E H
Table 3 Chain-extending and compatibilizing effects of different additives on PLA/PBAT composites

SHEME it L PB4 (%) Fr s (MPa) R (kJem™2) o Bt (MPa) EEDCN
75/25/0 82.01+2.96 49.36+2.45 3.15+0.10
75/25/2.5 191.57+4.36 44.95+1.95 5.71£0.12
PLA/PBAT/EGMA 75/25/5 218.94+7.14 42.4842 .45 11.7120.12
75/25/1.5 373.03£7.28 37.8442.01 20.14+1.74
75/25/10 438.8948.97 36.99+1.18 38.76+1.39
75/25/2.5 95.68+6.32 40.43+2.04 14.6242.45
75/25/5 168.19+10.23 39.31+2.23 18.61+2.58 [25]
PLA/PBAT/KT915
75/25/1.5 283.57+11.02 35.5042.23 23.90+2.73
75/25/10 310.47+13.25 34.34+2.03 28.95+3.65
75/25/2.5 186.36+11.06 42.60+2.03 10.49+1.58
75/25/5 303.41£15.97 35.58+2.26 21.9242.90
PLA/PBAT/KT20
75/25/1.5 477.40+19.26 30.33+1.88 28.49+1.52
75/25/10 477.65+16.64 30.87+2.03 35.80+2.32
50/50/0 23.5+8.0 20.9+0.7 7.5+1.7 608+76
50/50/0.05 335.4+16.0 26.4+0.7 9.6+2.2 628+73
PLA/PBAT/ADR 50/50/0.10 394.9+29.6 29.7+1.3 15.31.3 630452 [19]
50/50/0.15 410.3£25.4 31.31.6 33.4%5.0 633483
50/50/0.20 393.8+37.2 28.3+1.1 46.9+4.4 617+53
90/10/0 7.5 49
PLA/PBAT/DCP [26]
90/10/0.4 9.5 8.0
PLA/PBAT/HM-530A 71/20/9 254 317 [27]
30/70/1.25 213.2 273 [28]
PLA/PBAT/SG-20 85/15/2 473 47.0 12.8 7725 [29]
PLA/PBAT/EBA 85/15/4 55.4 44.4 14.4 734.8
85/15/6 65.8 423 16.3 701.9

I Joneryl B i MEEHT KRS, X PLA/PBAT 14
BRI ARRCRE A . RX M NG AE RS ST R BT A )

SG-20 FEUS NI~ 1.25 (3}, PLA/PBAT & -5+ %}
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() R TR 25 1, R 24 e iR sl & .
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P TR, T SRR | B B AT REAR B A i

Zhehin. PLA/PBAT/BIBP JHAE); VZid 5 &5
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REPE I 15 R RR S I RR TR bR
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TG, JE T IRSR T REf AL, 38 2 Hb IR A TE R
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B MR PIR A REA R UARIE S R BRIARDY
F S EIHIREM AT TPS #1456 T PLA/PBAT/VE
Ky =ondEY), 24 TPS M-S Eh 10 wt% B, IR
n TR IR E PERES Rt . IR R SR R
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SEPSOBETE R B ME PLA ZEF TR, HI45 PLA/MR A AL
TER AL SRR T2 SR IZE SR it
RefR B L, SRS O rh iR S T 17 % &5
AT, FER AR AR T DA 3E PLA/PBAT
A MREHERE, BRI AR BRAIR, BE G KR

PLA -PLA PLA--PLA
Crosslinking PBAT- -PBAT ey
PBAT—RO" , .pBAT PLA- -PBAT 1.3.5 VrEICHEVER ik PRl o A AR D s

K12 PLA/PBAT [ HiZEAZIk i) i et
Fig.2 Process of PLA/PBAT radical crosslinking reaction®"

[FIVEH, 7T 4 3Rk PLA/PBAT & & A E . oot
B2 G M RE R SRR A AS o A5 2512 1) FH iz 571
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