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Properties of GTA Modified PLA/PHB Composite Packaging Film

QIN Xiao-fang, WANG Jian-qing, MA Xiu-yu
(Tianjin University of Science & Technology, Tianjin 300222, China)

ABSTRACT: The work aims to study the effect of glyceride triacetate (GTA) on the properties of PLA/PHB packaging
film. By adding GTA, the compatibility of PLA with PHB, and the water vapor permeability and oxygen permeability of
the packaging film were improved. PLA/PHB composite film were prepared by melt blending for film blowing with GTA
as plasticizer, and polylactic acid (PLA) and poly (3-hydroxybutyrate) (PHB) as raw materials. The effects of different
GTA mass fractions on the tensile property, elongation at break, water vapor permeability and oxygen permeability and
compatibility of the composites through the DSC test of the composites and analysis on the water vapor permeability and
oxygen permeability, mechanical property and infrared spectroscopy were studied. With the GTA content increased, the
tensile strength of the film decreased integrally, but the elongation at break showed a tendency to increase. When the mass
fraction of GTA was more than 4%, the tensile strength decreased sharply, and the elongation at break increased rapidly
first and then slowly. The water vapor permeability increased firstly and then decreased with the increase of GTA mass
fraction, and the oxygen permeability showed no significant increase. By observing the DSC diagram and the microgram
of the packaging film section, it was found that the addition of GTA weakened the force acted between the polymer mo-
lecular chain segments and promoted the movement of chain segments, making the pores of the film cross section disap-
peared to form a layered structure. The addition of GTA improves the compatibility of PLA and PHB. When the mass
fraction of GTA was 4%, the composite packaging film has better tensile property and elongation at break with better wa-
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ter vapor permeability and oxygen permeability.
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Tab. 1 Process parameters of pelleting and blown film

T 1XE 2KE 3XiE 4XiE AT Z25| mEr/

S BE/C OEE/C OBE/C O BEE/C (rmin')  (rmin!)
WwHR 170 180 190 180 40 40
R 175 180 190 175 25 20

2) WA DSC MK, FRECEERD (2 KRS )
6 mg THIIAH, SRIEAZREMERSOPERA
B R AT, FHETEEI-20~200 'C, FHEBER A
10 ‘C/min,

3) 1% PEfE R HE GB/T 1040.3—2006!"*F1 GB/T
6672—200 11 V56F 36 7 il B 0 A 0K, O e 9k A
JEFEATI . R BT AR 13 emx1 om 9K 5%, &
S AEATRE R o AP R E R 50 mm, FifH
W EE N 50 mm/min,

4) BENERE. MR GB/T 1038—2000 2K JH [k 22
T Y O R e AT IR . B EE R B O 12
emx12 cm, B 3 AFBATRE, FEIRE N (23£2) C
AAXTREEE R 50%IA 58 T V-5 24 h Z 5 #1700, 7
B 5 SR T #E GDP-C B B o AR
B — R B R RBOR TR, Xl T R
FEXT LA, AR

P=1.1574x10"0d (1)

L. PAIBEILRZ B (em’ em/(cm®s-Pa)); O Wik
SR (em’/(m*-d-0.1 MPa)); d A iXFEE B (um).

5) BIEMERE, I GB/T 1037—88 K JHH 1k
XoF R IR 14) 25 A B R A 0 3 o 0 3 e o PR A AR
25 65 mm [WE F, EESEMA (NEEE T L,
FHA I 2 dF W B G 10 338 TR AR FR S B L 1 YR A
W, TEIREE N 38 C . MIXHZEE R 90%IAEE T #1715
TR AE PR 24 h B HEIR AR, FAE TR AN (23£2)TC
WEET ) HFA 30 min JEFkar, TR EIEE. 242
WAL R Z A LA KT 5%, L2k, hidE
AR A o 1 T A R K KRB i, B
WABCEE R, B (2).

24-Am
= ()

K. WVT RK7ERE S 2 (g/(m>24 h)); ¢
R JE 2 RSB B (h); Am R ¢ BRI DY 5T
R (g); A IS KZE IR R (mY).




F39% 3y

ZERIF45 . GTA BME) PLA/PHB & & 1255 I M BE A 9T - 91 -

P, =1.157x10" x— rd

3)

Arf PRIk ZEIRIE R R B (g-cm/(cm®s-Pa)); Ap
AIFEPIM ) K 285 E 22 (Pa); d NIRRT (cm).

6 ) LIANETEDHT . BEGE A K/ R
FUEREES & L, B SR 4em™ ' N, R IEH
4000~400 cm ™' NI 16 1K,

7) WOWIEA T, HIRERT e D i L BRI ZE AR
AR R B T, R BT (EIERT ),
FRHE AL N 5 mmx100 mm, 75 2 ME W15 21
TR i o K TS TR S T ) RS BN & L
% 4, 3 e 4 X R S A X R 1 U T 4 A A T
ML

2IN

2 ZR5IE

21 AR GTA REHN#X} PLA/PHB HIRHI A F 4

kA

ME 1 HRTLIE W, B GTA BA,
ARk Jes ral e U B 1 B T R B AR A 4R o X T3 >4
HIBW P AR GTA J5, BAEW ThEBMIE
SR, (A543 F4% B e U R SR A IR B R 5t v] DLtk
FPREIHES = A 25 T X, AR LB GTA s
XG5 m e TR B AR B AIR, o B i B0 18 18
b, M 1 HER LR L, GTA Hhn AR
RREMNEA R 2 AIEER AR — g, i GTA
XTATR AR R B et VE B S, AR Bk

—-16F

PLA/PHB/GTA(10%)"

-12F  PLA/PHB/GTA(8%)~
PLA/PHB/GTA(6%) ~  \J
-8r _ PLA/PHB/GTAG%)” ™/

PLA/PHB/GTAQ%)—

PLA/PHB(70 : 307 ™/

PHB—

e
4 -
20 40 60 80 100 120 140 160 180 200 220
TREE/C
B 1 KRFEBES%E GTA Xt PLA/PHB #4t DSC (5%
Fig. 1 Effect of different mass fractions of GTA on DSC of
PLA/PHB
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Fig.2 Effect of different GTA mass fractions on mechanical
properties of film
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Fig.3 Effect of different GTA mass fractions on water vapor
and oxygen permeability of film
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Fig.4 IR spectra of PLA/PHB/GTA film
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