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ABSTRACT

The aims of this thesis were to study the preparation of magnesium oxide (MgO)
nanoplates by hydrothermal method using autoclave unit which was designed and manufactured in
Thailand and to study the effect of nanoplates content on some mechanical properties and
flammability of injection-graded polypropylene.

Nanoplates were synthesized by hydrothermal method at 150 °C for 24 hours. The
prepared nanoplates were calcined in air at 450 °C for 3 hours. The prepared nanostructured
materials were characterized by scanning electron microscopy (SEM), transmission electron
microscopy (TEM) and X-Ray diffraction (XRD). The prepared nanoplates were mixed with
polypropylene at the ratio of 0.1, 0.5 and 1.0%. Mechanical properties of mixed samples were tested
including tensile strength (ASTM D638), the material hardness (ASTM D2240) and impact strength
(ASTM D256). Flammability of the specimens were tested according to UL-94HB.

Results of the study found that the size of the prepared nanoplates was approximately 80
nm in width, 90 nm in length and 15 nm in thickness. No significant effect of MgO addition on
tensile strength was observed. Marginal increasing in hardness of the mixed samples was found with
addition of MgO. Impact strength of the prepared nano-MgO addition in the PP was higher than the
commercial grade nano-MgO addition. It also showed that nano-MgO addition can reduce

flammability of polypropylene.

Keywords : magnesium oxide, polypropylene, hydrothermal, nanoplates
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2.1.1 Formation of Rod-Like Mg(OH), Nano crystallites Under Hydrothermal
Conditions and The Conversion to MgO nanorods by Thermal Dehydration [22]
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2.1.2 On the Synthesis and Optical Absorption Studies of Nano-Size Magnesium Oxide
Powder [23]
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2.1.3 Preparation and Characterization of MgO Nano rods. [24]
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2.1.5 Flame Retardance and Mechanical Properties of Natural Fibre-PP Composites
Containing Magnesium Hydroxide [26]
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Chemical Formula MgO
Physical State Solid
Molecular Weight 40.31 g/mol
Color White
Melting Point 2,827 £30°C
Density 3.58 g/cm3
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2.3 wanaAnlnalwsnau (Polypropylene; PP)
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Abstract

The purpose of this report is to study on electrical
and thermal properties of micro/nano magnesium
oxide addition in polypropylene. The compositions of
pm/nm MgO addition are 0, 0.1, 0.3 and 0.5 wt% by
using internal mixer (HAAKE). The results showed
that; (1) Dielectric constant of the pm/nm MgO
addition did not change so much. The volumetric

resistance of the prepared material was decreased
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when the amount of pm/nm MgO increased. (2)
Thermal properties were studied on Glass Transition
Temperature (Tg), Critical Temperature (Tc), Melting
Temperature (Tm) and Degradation Temperature
(Td) of the prepared materials. It was found that Tg,
Tc and Tm were not effected so much. Interestingly,
the small amount of ym/nm MgO addition (0.1-0.5
wt%) in PP could increased Td of the prepared
materials more than 80°C. The flamability of the
prepared materials decreased as the pm/nm MgO
addition was increased.

Keywords:

Magnesium Oxide, Polypropylene,

Micrometer, Nanometer
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Abstract

The purpose of this report is to study on electrical
and thermal properties of micro/nano magnesium
oxide addition in polypropylene. The compositions of
pm/nm MgO addition are 0, 0.1, 0.3 and 0.5 wt% by
using internal mixer (HAAKE). The results showed
that, (1) Dielectric constant of the pm/nm MgO
addition did not change so much. The volumetric

resistance of the prepared material was decreased
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when the amount of pm/nm MgO increased. (2)
Thermal properties were studied on Glass Transition
Temperature (Tg), Critical Temperature (Tc), Melting
Temperature (Tm) and Degradation Temperature
(Td) of the prepared materials. It was found that Tg,
Tc and Tm were not effected so much. Interestingly,
the small amount of ym/nm MgO addition (0.1-0.5
wt%) in PP could increased Td of the prepared
materials more than 80°C. The flamability of the
prepared materials decreased as the pym/nm MgO
addition was increased.

Magnesium  Oxide,

Keywords: Polypropylene,

Micrometer, Nanometer
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