
ORIGINAL PAPER

Structural, morphological and mechanical characteristics
of polyethylene, poly(lactic acid) and poly(ethylene-co-glycidyl
methacrylate) blends

Souad Djellali • Nacereddine Haddaoui •

Tahar Sadoun • Anne Bergeret • Yves Grohens

Received: 4 September 2012 / Accepted: 16 January 2013 / Published online: 13 February 2013

� Iran Polymer and Petrochemical Institute 2013

Abstract In this work, uncompatibilized and compatibi-

lized blends of low density polyethylene (LDPE) and

poly(lactic acid) (PLA) were subjected to several investi-

gations: Fourier transform infrared (FTIR) spectroscopy,

morphological analysis and mechanical testing (tensile,

impact, microhardness). The copolymer (ethylene-co-

glycidyl methacrylate) (EGMA) was used as compatibi-

lizer. The percentages of PLA in LDPE/PLA samples

ranged from 0 to 100 wt% while the EGMA was added to

the blend 60/40 (LDPE/PLA) at concentrations of 2, 5, 7,

10, 15 and 20 parts per hundred (phr). FTIR analysis

showed the absence of any interaction between LDPE and

PLA, but after addition of compatibilizer, reactions

between epoxy groups of EGMA and carboxylic or

hydroxyl groups of PLA were confirmed. Tensile and

impact tests revealed a loss of ductility of LDPE with the

incorporation of PLA, except for the composition 80/20

(LDPE/PLA). However, the addition of 15 phr of EGMA

led to the maximum increase in the elongation-at-break

(about three times the value of uncompatibilized blend) and

in the impact strength, but a marginal improvement was

observed for tensile strength. SEM micrographs confirmed

that the enhancement of mechanical properties is due to the

improvement of the interfacial adhesion between different

phases owing to the presence of EGMA. The microhard-

ness values of the different blends (uncompatibilized or

compatibilized) were in good agreement with the macro-

scopic mechanical properties (tensile and impact

strengths).
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Introduction

Large amounts of synthetic polymeric materials are pro-

duced and used in various field of human activity. When

finally discarded, they enter the environment as a noxious

waste because of their high resistance to microbiological

degradation [1]. Due to its good physical properties in the

solid state, its chemical inertness and its low cost, low density

polyethylene (LDPE) is one of the most widely used ther-

moplastics with a current global production of ca. 140 mil-

lion tons per year [2, 3], which results in a large tonnage of

waste. Although efforts to recycle used plastics in order to

reduce their volume in landfills have been significantly

improved, recycling would be neither practical nor eco-

nomical for certain applications such as waste bags, agri-

cultural mulch films or food packaging [4, 5]. Hence, to

reduce the dependence on landfill, there has been an

increased interest in the production of biodegradable poly-

mers [6] by their synthesis or by incorporation of natural

polymers into synthetic polymers to enhance their potential
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56321 Lorient Cedex, France

Iran Polymer and

Petrochemical Institute 123

Iran Polym J (2013) 22:245–257

DOI 10.1007/s13726-013-0126-6

https://link.springer.com/article/10.1007/s13726-013-0126-6


