@) BIODEGRADABLE PLA/PHBV POLYMER BLENDS FOR
= SUSTAINABLE PACKAGING IN THE FOOD INDUSTRY

Nearly half of the global production of fossil fuel-based
polymers is used for food packaging, and their non-
iodeg| ility leads to signifi envir impacts.
Therefore, polymers derived from renewable sources have
become essential for developing sustainable packaging
materials, especially in the food industry. Biodegradable
polymers such as polylactic acid (PLA) and poly(3-
hydroxybutyrate-co-3-hydroxyval (PHBV) have proven
to be promising alternatives to conventional plastics.
However, due to the limited functional properties of
individual poly ,  parti is is placed on
polymer blends to improve their performance and expand
their application potential.
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PREPARATION AND METHODS

PLA/PHBV polymer blends were prepared in different
ratios: m(PLA)/m(PHBV) = 85/15, 80/20, 75/25, 70/30,
65/35. by melt mixing in Brabender kneader at 170 °C. For
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Fig. 1. ATR-FTIR analysis results of polymeric blends PLAIPHBY.
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Fig. 2. DSC thermograms of polymeric blends PLAIPHEV
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Table 1. DSC results of polymeric blends PLA/ PHBV
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characterisation of the prepared polymer blends, plates and
foils were prepared. The plates were obtained via pressing
of polymer blends previously placed inside a metal mold on
a Fontune Holland hydraulic press at 170 °C, under a
pressure of 20 kPa for five minutes and cooling on a Dake
Model 44-226 press. Pure PLA and PHBV were used as
control samples.
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ATR-FTIR (Perkin Elmer Spectrum One): Measured at
room temperature in the wavenumber range 4000-650 1/cm
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Fig. 2. DMA resuls of polymeric blends PLAPHBV: a) loss modulus,b) storage modulus, c) tan 5

and spectral resolution of 4 1/cm

DSC (Mettler Toledo DSC 3+ Star e System): Two heating
cycles (-50 to 200 °C, heating rate °C/min) in nitrogen
atmosphere

DMA (HR 30 R , TA e
range -30 to 150 °C, heating rate 3 °C/min,
amplitude, air atmosphere.

TGA (Mettler Toledo TGA/DSC 3+ Star System):
Measured from 25 to 700 °C, heating rate 10 °C/min,
nitrogen atmosphere.

SEM (VEGA3 TESCAN): Morphological characteristics;
cross-sections  of cryogenically fractured  surfaces;
magnification 500X

Mechanical Properties (AllroundLine Zwick): Tensile
testing at 10 mm/min, grip separation 50 mm, T = 25 °C.
Water Vapor Permeability, WVP: Measured using the

10 pm

Herfeld method.
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Table 2. TG and DTG results of polymeric blends PLAIPHBV
orc
samples Tooul®
Tomed"C Ter/°C Ampgyl% Ampal% Reac /% Trprigv/°C c
PHBY 284.1 3126 995 / 04 2024,
. 65/35 282.1 3781 374 616 07 2062 3676
.
© % 70/30 287.4 3805 328 658 06 2993 369.2
wz 75/25 2905 3803 328 658 27 3054 369.8
“ 287.0 3801 231 761 02 3004 369.7
2815 3798 189 806 02 2086 368.7 )
Tempartre 'C)
Fig. 4 TGA thermograms of polymeric blends PLAIPHBV 3487 3771 / 992 08 / 3704

PLA and PHBV are semi-crystalline polymers, with PLA exhibiting a
lower degree of crystallinity than PHBV. In PLA/PHBV polymer
blends, PHBV functions as a nucleating agent, facilitating the
crystallization of PLA. Increasing the PLA content in these blends
leads to a shift in FTIR absorption bands toward higher wavenumbers,
attributed to intermolecular interactions between PLA and PHBV.
DSC analysis reveals the presence of two distinct glass transitions,
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Fig. 5. Mechanic properties of polymeric blends: a) tensile strenght, b) Young's modulus, c) clongation at break
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Fig6. Water vapour permeability of polymeric blends PLA & PHBV
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ir ing partial miscibility between the polymers. TGA analysis
shows a two-step thermal decomposition process in PLA/PHBV
blends, with a decline in thermal stability as PHBV content increases.
SEM micrographs reveal a homogeneous morphology, suggesting
interfacial adhesion between PLA and PHBV.

Increasing the PHBV content enhances the barrier properties of the
blends due to the inherently hydrophobic nature of PHBV. The
mechanical properties of PLA/PHBV blends show a clear trend: as the
PHBV content increases, the tensile strength and Young's modulus
decrease, indicating reduced stiffness and strength. However,
elongation at break increases, suggesting improved ductility, which
could enhance flexibility in applications requiring toughness.

Overall, PLA/PHBV blends demonstrate promising potential for food
packaging applications, particularly at lower PHBV concentrations.
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