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Abstract

In this study, membrane peeled chicken eggshell was ground and sieved and the
chicken eggshell powder was used as calcium carbonate filler for high density polyethylene.
The eggshell powder was prepared into 3 different particle ranges, 0.34 - 100.57 pm, 0.34 -
54.40 upm and 0.34 - 40.02 pm. Particle size and particle size distribution, and BET specific
surface are of eggshell powder (ESP) were determined. Effect of ESP content and particle size
on physical properties like flow property, mechanical behavior and properties, thermal
transitions, crystallinity and fracture surface morphology was investigated. In addition, effect of
poly (butylene succinate) content on water absorption, and biodegradation, and physical
properties of poly (butylene succinate) filled high density polyethylene was studied. The blend
weight ratios of poly (butylene succinate) and high density polyethylene were 20/80, 30/70,
40/60 and 50/50.

Eggshell powder prepared from membrane peel eggshell contained 95 wt.% calcium
carbonate with calcite polymorph and 3 - 4 wt.% organic substance. The smaller size eggshell
powder had BET specific surface area higher than the larger size eggshell powder. Thermal
degradation temperature of the smaller size eggshell powder was lower than that of the higher

size eggshell powder.

Melt flow index of eggshell powder filled high density polyethylene decreased with
increasing eggshell power content. Eggshell particle size had no significant effect on melt flow
index of the filled high density polyethylene. Ductile fracture to brittle fracture transition

occurred at 30 wt.% eggshell powder.

Egeshell powder filled high density polyethylene had lower yield stress, ultimate stress,
impact strength than neat high density polyethylene. However, Young’s modulus and flexural
modulus significantly increased with increased content of eggshell powder. Flexural strength
of the filled high density polyethylene slightly improved with adding more eggshell powder. It
was found that particle size of eggshell powder insignificantly affected tensile properties and
flexural properties but eggshell powder having particle range of 0.34 - 40.02 with average
particle size of 13.96 um made increase of ductility and impact strength of the filled high
density polyethylene.



Abstract (Continued)

Increase of eggshell powder content did not influence degradation temperature,
melting temperature and crystallization temperature of the filled high density polyethylene.
On the other hand, smaller particle size resulted in increased degradation temperature but
unchanged melting temperature and crystallization temperature of high density polyethylene
matrix. Degree of crystallinity of filled high density polyethylene decreased with increasing

eggshell powder content however was not influenced by eggshell particle size.

Melt flow index of polymer blend of poly (butylene succinate) and high density
polyethylene increased with increasing poly (butylene succinate) weight ratio from 20/80 to
50/50. Fracture behavior of the blend changed from ductile fracture to brittle fracture set off

at poly (butylene succinate) content more than 20 wt.%.

Phase morphology of poly (butylene succinate) and high density polyethylene blend
at blend ration of 20/80 was discrete type morphology with spherical shape of dispersed poly
(butylene succinate). At the blend ration of 30/70, phase morphology of worm like and
spherical domain occurred. Fibrillation phase morphology was obtained at the blend ratio of

40/60. Lastly, co-continuous phase morphology completely developed at the ration of 50/50.

For poly (butylene succinate) and high density polyethylene blend, increasing poly
(butylene succinate) content resulted in increased ultimate stress, flexural strength but
decreased Young’s modulus, flexural modulus and elongation at break. Increase of poly
(butylene succinate) had no significant effect on thermal stability and transitions of the blend.
Water absorption and biodegradation of the blend significantly increased via increasing poly

(butylene succinate) content.





