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Abstract
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Non-biodegradable petroleum-based plastics have become a menace to the environment

and the diminishing petrochemical resources. Therefore, an increasing attention has been paid

on the development of environmentally benign natural biopolymer. Our purpose is to study

the preparation, property and mechanism formation of green biopolymer thermoplastics or

green polymer blend from starch (St), chitosan (CST), poly (vinyl alcohol) (PVA), and

natural rubber (NR). Firstly, the preparation of modified PVA with K,S,0g and PVA was

dissolved in aqueous by heating at 70°C and then K,S,0g was added in PVA solution under

stirring. It is clear that the viscosity of PVVA solution in the presence of K,S,0g increased as

function of reaction time and PVA content in solution. Rate of modified PVA was

proportional to K,S,0g contents and temperature and its activation energy was 16 kJ/mol.

Next, this work describes the characterization and properties of a ‘green’ polymer blend based

on ENR and PVA with maleic acid as a crosslinker. The swelling of the sample in the

presence of higher amounts of maleic acid in water and water at 70 °C decreased with an

increasing amount of the maleic acid content. The tensile strength of samples in the presence
of maleic acid after the curing reaction was remarkably increased. Thirdly, the preparation of
biodegradable polymer blend was made from NR latex, St solution and PVA solution by a
latex-solution casting method. The effect of silica content and NR content on the physical
properties of the polymer blend was investigated. The swelling ratio of the polymer blend
dramatically decreased as a function of silica content and NR content. With the increase in
silica content, the tensile strength and storage modulus of the blend films was also improved.
The polymer blend shows also good antibacterial activity. In addition, the effect of ZnO on
the properties of polymer blend obtained from PVA, St and ENR was also investigated. The

swelling ratio of the polymer blend decreased as a function of ZnO nanoparticle. ZnO

nanoparticle played a very vital on the mechanical properties of biopolymer composite. At
10% wi/w ZnO nanoparticle, the strong interaction between ZnO nanoparticle and the polymer

matrix contributed to the improvement of bionanocomposite properties and antibacterial



activity. Moreover, the green polymer composite was used to apply the encapsulated of
vitamin E. The properties and antibacterial activity of polymer blend films prepared from
PVA and NR blends, in the presence of maleic acid was estimated. The highest tensile
strength of the samples was observed with 40% w/w maleic acid after a 24 h curing time at
120°C. In addition, the polymer blend showed good antibacterial activity with Staphylococcus
aureus ATCC25923, Escherichia coli ATCC25922, and Acinetobacter baumannii JVC 1053
and could find many applications. In the fourth part, the objective of this study was to develop
a bioadhesive (PSA) from epoxidized skim rubber (E-LPSR) from saponified low protein
skim rubber (S-LPSR) blended with poly (vinyl alcohol) (PVA) containing tackifier, via
solution and emulsion, respectively. The effect of PVA on the properties of the PSA was
investigated. The creep properties of PSA and E-PSA in presence of 60 hydrocarbon resin
were improved by adding 10 phr of PVA but the surface free energy, tack strength and peel
strength of two adhesives was slightly decreased. Moreover, the adhesive properties of E-
PSA was high that of PSA. Because the compatibility and interaction between the blend of
LPSR/PVA and E-LPSR/PVA affected the adhesion properties of the PSAs produced based
on evaluation by SEM, and contact angle measurement. The optimal concentration of PVA
for a good pressure-sensitive adhesive was found to be 10 phr because of its emulsion form.
In fifth part, the ENR-g-CST and NR-g-St was prepared in latex form using potassium
persulphate as an initiator. The ether linkage of the ENR-g-CST was conformed at 1154 and
1089 cm™ by ATR-FTIR and 3.60 ppm by 'H-NMR. The gel content of ENR-g-CST at 5%
CST showed the highest value compared with other samples. The optimum condition of
grafting ENR with chitosan was found at 65 °C for 3 h of reaction time, ratio of ENR/CST at
9:1. In case of NR-g-St, in water medium, the swelling ratio of the modified NR decreased as
function of St. In addition, the tensile strength of modified NR in the presence of modified St
at 50 phr was the highest value comparing to other samples. Finally, the NR-g-St was used a
polymer membrane for controlling urea fertilizer and easily degrade in soil. This product
with good controlled-release and water-retention could be especially useful in agricultural and
horticultural applications. Finally, the influence of tea leave waste on the physical properties
and vulcanization properties of NR compound was investigated. The optimum cure (t90) and
torque of the sample increased with increasing tea leave waste in NR compound. The
modulus and hardness and oil resistance of the resulting NR increased with increasing tea
leave waste. The polymer composite possesses the best properties at 30 phr of modified tea
leave with methyl methacrylate (MMA) and 30 phr of carbon black. The NR compound with
tea leave shows good odor comparing to the sample without tea leave.
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