CHAPTER |

INTRODUCTION

Plastics have become an integral part of every day life, and have been used or

multitude of purposes. They are ordin ight weight, durable, and easy to formulate.

The ever-growing production an led to an increase in the amount of

ic macromolecules can not be
assimilated by microorgani Wnd manufactured to resist

plastic waste. Unlike nat

environmental degradati S are ece ieal than metal, wood, and glass

in terms of manufacturi d the amount of energy and
water required, the use This makes polymer waste
management an urgent aI|y compatible and friendly
solutions both short an otal management of polymer

biodegradation. However, Inci ’ 9 and landfill methods have their own

limitations. Recycli. method is faced: Vith 4 h_cost_of gathering and sorting.

Otherwise, the prodl cfs=from-this=method-ar = f In other case such as

packaging materials am plast

Because of the low-welght-to-volume ratio, p|astlcs tend to occupy more space in

landfill. For mcﬂa%rﬂwq %ﬁl ra\ % %rﬁl:q ﬁ‘ﬁoduce high water and

gas pollution.
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Since biodegradation is potentially the most environmentally friendly of all these

nmm impossible or impractical.

practices, there is increasing activity in the area of biodegradable polymer as
packaging materials. The synthesis of biodegradable polymer such as
polycaprolactone (PCL), poly(hydroxybutyrate) (PHB), poly(lactic acid) (PLA) and poly
(hydroxylvalerate) (PHV) was developed to replace non-biodegradable polymer,
especially those used in packaging materials. However, these polymers are more

expensive than polyethylene (PE) or polypropylene (PP), which are the most widely used



plastics for packaging application, by four to six times [1]. Hence, they are not widely
used. Many studies have been focused on the use of natural biopolymer such as
starch, cellulose, lignin, chitin and chitosan, which are fully biodegradable [1]. They are

produced from renewable and natural resources.

Starch is a natural biopolymer. It is totally biodegradable in a wide variety of

environments. It is abundantly produced by photosynthesis of plants and therefore is

renewable and cheap. All these re: ‘ he interesting in the preparation of
starch-based plastics. The ﬂetic plastic has been reported to
enhance its biodegradabi WhER-the B asti%posed in a biologically active
environment, starch is thoug e degradation rate by microbial attack on
the polysaccharide moleg u; subsequently invade the
plastics by consuming s \ eéter surface also increases
the accessible to ox \o e degradation of polymer

matrix is facilitated.
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In Thailand, banana‘is conside tive plant, thriving in all parts of the

country since Sukho_thai pe on,u:-v.g& v enturies age. It is likely the most

popular tropical fruitsand there are around 20 varieties ot bananas in Thailand [2]. All
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parts of the plant can be uraily growing banana trees are

used in Thai food prep"ration and decoration. The fruit is highly versatile in terms of

how to eat. It is+i £ o w "/’ asis or 62% on a dry
weight basis) [&Hﬂgbanaﬂiﬁgﬂg?lﬁje ripening process as
soon assit is . ‘r % ﬁ\ i hﬁgﬂ'ce to use as a
filler iniﬂ:jﬁﬁﬁ%m ﬂa @1 ﬂ E]rpi

Besides the production and use of biodegradable polymer, another possible
way of increasing sensibility to environmental degradation of synthetic polymer is the
production of photodegradable polymer. Since Thailand is a tropical country, there are
sunshine all year long. Therefore, sunlight is another significant source of degradative

energy. The photodegradation of plastics can be enhanced by two basic routes. First,



the introduction of chromophoric groups in the backbone of the polymeric chain, and

secondly, the addition of low-molecular-weight chemicals or photosensitizer in polymer

(5].

A photosensitizer usually has a high absorption coefficient for light. In
photosensitization, it absorbs the light energy and then changes the state into the

excited photosensitizer. This excited

photosensitizer decomposes into free radicals

through intermolecular H-abstraction | , intramolecular photoclevage process.
These free radicals initiate oxidation of polymer. Apart of that, the
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carbonyl compound s oxanthone, or organosulfur

compound such as be isulfide [7]. Both organic and

inorganic metal oxide and s Arrdensitize pt adation as well [6].

leveloning nAoto-biodegradable polymer
film by incorporating b 1a sta (ﬁo low-density polyethylene
z

(LDPE). Two types of photosensitiser, benzophenone and zinc oxide, were studied. In

addition, polyethylene/ "I'm|I ydri 0 s , fT%MA) was used as a
Compatibilizerﬂ«yﬂ:@fﬂngﬂr? :ﬂ mensmzer were varied from 0-
20% ane, Ox specti 'o‘ raglatio om fi:i assessed by
soil ba ﬂjﬁﬁﬁni&mﬁﬁmd i m ﬂradation was

estimated by outdoor exposure test and accelerated weathering test. The effects of
banana starch content, type and amount of photosensitizers on the degradation
behavior were followed by observing the changes in weight loss, tensile properties, and
carbonyl index of the films. Furthermore, the thermal properties of the film were

investigated by the differential scanning calorimeter (DSC) and thermalgravimetric

analyzer (TGA).
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