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Abstract: The ternary blend of poly(lactic acid) (PLA), ethylene-vinyl alcohol copolymer (EVOH), and poly(lactic acid)-
graft-glycidyl methacrylate (PLA-g-GMA) was prepared by melt compounding using a twin-screw extruder, and the film
was fabricated by a blow molding process after pelletizing. The effects of blend composition on the film properties were
investigated. The results indicated that the incorporation of EVOH could enhance the barrier properties of the film against
gases and water vapor to some extent, but the improvement was limited due to the poor interfacial compatibility between
PLA and EVOH. The addition of the reactive compatibilizer PLA-g-GMA significantly improved the barrier properties of
the film. When 20% EVOH and 5% PLA-g-GMA were added, the film exhibited the best comprehensive properties, with
the water vapor transmission rate and oxygen permeability coefficient reduced by about 74% and 52%, respectively,
compared with the pure PLA film. Meanwhile, the tensile properties and thermal stability of the film were significantly
improved, with the elongation at break increasing from 7.6% to 225.7%, the tensile strength remaining stable, and the haze
value decreasing significantly. It was analyzed that the PLA/EVOH film without compatibilizer had poor interfacial

compatibility, with EVOH phase presenting a granular distribution and accompanied by local voids. After the introduction
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of PLA-g-GMA, the EVOH particles were uniformly dispersed and encapsulated in the PLA matrix, and the interfacial

bonding was significantly improved, thereby greatly enhancing the comprehensive properties.
Keywords: PLA; EVOH; PLA-g-GMA; Blown film; Barrier properties
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FESWW S  1,/°C £5,,/°C  £,./°C BRI (600 °C)/%
1# 325 353 355 0.48
24 308 338 341 1.54
3# 306 342 341 1.70
44 292 328 325 3.36
S# 314 354 361 1.80
6# 313 350 355 2.08
TH# 305 345 345 5.44
8# 302 346 353 3.06
o# 321 360 364 1.70
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Tab.3 Thermal property parameters of PLA/EVOH/PLA-g-GMA films during secondary heating

FEhi5 t/°C £/)°C £p/°C £ evor!°C AHJ(I g™ AH, L, A8 AH o8 Xepal%  Xepvor/%
1# 56.80 118.90 146.7 — 17.73 -19.01 — 1.36 —
2# 57.20 129.40 150.4 1772 5.02 -6.49 -1.93 1.74 20.10
3# 57.50 128.90 149.8 180.1 1.72 -3.83 -4.45 2.65 11.80
44 57.90 123.90 146.7 164.2 6.61 9.16 -6.43 3.40 0.50
5 58.28 128.40 149.7 181.1 6.94 -9.04 2.77 2.63 27.20
6# 57.90 128.20 148.8 178.8 5.39 -8.07 -4.06 3.57 5.79
TH 57.00 122.65 1453 159.6 10.07 -13.56 -3.29 4.90 22.15
8# 56.80 128.90 149.0 171.1 426 -6.16 -1.78 2.60 8.10
ot 57.90 128.40 149.6 180.2 7.70 -9.44 2.17 2.50 18.00
" FORTOAHREE BRI, (HEETELEE, OVERNILE, AH NERRIE, AH, CHIERMG, XOMEEEE.
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Fig.6 Tensile properties of PLA/EVOH/PLA-g-GMA films
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SRR F I BUR AR, BRI R AR ARRH R
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RERMTHEA T RE , v] RE /D a2 5 e A 2 4
WL AR AR HERY) , S B0 AHS, 5 B2 [F] 20 T BTS20 1 3
WER BRI | 3X 5 b 56 TFHHERR X 1 43 BT Al — 31
%4 PLA/EVOH/PLA-g-GMA 7 i 64 [ M 4k
Tab.4 Barrier properties of PLA/EVOH/PLA-g-GMA films

B Cyyp! OPC/

Ang a3 2. c.Payl 43 2.6-Pa)!
[107" g'ecm-(cm™s-Pa)"]  [107" cm’-cm-(cm™s-Pa)’]

1# 3.92 3.29

2# 3.14 2.95

3# 2.60 2.64

44 1.85 2.46

S# 2.11 2.90

O 1.53 2.17

T# 1.00 1.57

8# 2.89 2.66

O# 0.90 1.95
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