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PANUWAT PAKDEECHOTE : PREPARATION OF HIGH DENSITY
POLYETHYLENE COMPOSITES FROM EGGSHELL POWDER AND
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CHICKEN EGGSHELL/HIGH DENSITY POLYETHYLENE/HDPE/EGSHELL
POWDER/ESP/HEAT-TREATED EGGSHELL POWDER/

COMPATIBILIZATION

In this thesis, eggshell powder, heat-treated eggshnd high density
polyethylene filled with eggshell powder and heatted eggshell powder were
prepared. For preparing heat-treated eggshell, efifiect of treatment time and
temperature was investigated. The heat-treateshetjgvas prepared at temperature
of 650°C, 670C, 770C, and 800C at various treatment times. For eggshell powder
filled high density polyethylene, the effect of ebgll powder content and particle
size, and compatibilization on rheological, thernaad mechanical properties of high
density polyethylene composites were studied. Heat-treated eggshell powder filled
high density polyethylene, the effect of heat-eeateggshell powder content and
compatibilization on those properties were inveded. The filled high density
polyethylene was prepared at filler contents of 2@, 30, and 40 wt%. The patrticle
size (Byo) of eggshell powder was 17m and 14.4um. The Dy of heat-treated
eggshell powder was 4.p6m. The eggshell powder with 49 of 14.4 ym was
employed for preparing the uncompatibilized and patibilized high density

polyethylene composites at 40 wt% eggshell powdBne compatibilized high density



polyethylene composites at 40 wt% heat-treatedrediigpowder were also prepared.
Maleic anhydride graftetligh density polyethylene (HDPE-g-MAH) at 2 wt% hig
density polyethylene was used as compatibilizer.

It was found that the eggshell used in this stusiypgrised calcium carbonate
about 95 wt% in calcite crystal form\With increasing treatment time and temperature,
calcium carbonate deposited in eggshell was inorglgstransformed to calcium
oxide and finally turned into calcium hydroxideesfatmospheric exposure. The eggshell
treated at 80 for 3 h was used to prepared high density pojjette composite.
The heat-treated eggshell powder consisted ofwaltiydroxide as main component.

For high density polyethylene compaosite, the apmashear viscosity was
increased with increasing eggshell powder contdime thermal stability of high density
polyethylene was not affected by increasing eggglo@der content. Young's modulus,
flexural modulus, and heat distortion temperatur€mnposites were increased but
yield strength, elongation at break, and impacergth of the composites were
decreased with increasing eggshell powder contéetisile stress at break and flexural
strength of the composites were not significantffeaded by increasing eggshell
powder content. Hardness of the composites wgistlglincreased with increasing ESP
content.

The reduction of particle size of eggshell powdent Dsp of 17.3um to Dy of
14.4 uym did not much affect apparent shear viscosity,rntla¢ stability, and
mechanical properties of composites.

The rheological, thermal, and mechanical properiesompatibilized high
density polyethylene composites with 2 wt% HDPE-gtwere not much different

from uncompatibilized HDPE composites.



For high density polyethylene filled with heat-tie@ eggshell powder, the
apparent shear viscosity was increased with inocrgdseat-treated eggshell powder
content. The thermal stability of high density ysthylene insignificantly increased
with increasing heat-treated eggshell powder cant¥oung’s modulus, tensile stress
at break, flexural modulus, flexural strength, ameat distortion temperature of
composites were increased with increasing heateleaggshell powder content. The
hardness of the composites was slightly increaséti wcreasing heat-treated
eggshell powder. Elongation at break and impaength of the composites were
decreased but yield strength of the compositesneasffected with increasing heat-
treated eggshell powder content.

The rheological, thermal, tensile, flexural, anddmess of compatibilized high
density polyethylene composites were insignificahinge comparing to those of
uncompatibilized high density polyethylene compesit However, impact strength of

the composites was improved by compatibilizatiothwADPE-g-MAH.
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