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Abstract

Precipitated eggshell powder (PESP) composed of 98 wt.% calcium carbonate in
crystal forms of both calcite and vaterite. Its particle size range was 0.34 - 34.32 llm and
the average particle size was 14.54 WUm of which its specific surface area was higher than
that of ground eggshell powder (ESP). By precipitation, PESP contained less organic
composition than ESP did. The thermal decomposition temperature of precipitated

eggshell calcium carbonate was lower than that of eggshell calcium carbonate

Composite of high density polyethylene and PESP was low in melt flow index with
increasing PESP composition. Ductile to brittle fracture behavior of the composite
occurred at PESP content of 20 wt.%. Tensile stress at yield and at break, and impact
strength decreased whereas Young’s modulus and flexural modulus increased as
increasing PESP content. In addition, flexural strength was not significantly affected by
PESP content. Thermal decomposition temperature of polyethylene matrix was higher
than that of neat polyethylene. Melting temperature of polyethylene matrix did not differ
from that of polyethylene however, crystallization temperature of the matrix was higher
than that of the neat polyethylene. Degree of crystallinity of polyethylene composite was
lower than that of neat polyethylene. Furthermore, crystallinity of the composite
decreased with more added PESP. Under slow cooling rate from the melt, the
polyethylene composite gained more degree of crystallinity. However, when the PESP
content was up to 20 wt.%, the slow cooling rate did not ease to gain more the
crystallinity.

Composite of poly (butylene succinate) and PESP was high in melt flow index with
increasing PESP composition. Ductile to brittle fracture behavior of the composite
occurred at PESP content of 5 wt.%. Tensile stress and elongation at break, and impact
strength decreased whereas Young’s modulus, flexural modulus, and flexural strength
increased as increasing PESP content. With presence of PESP, poly (butylene succinate)
matrix thermally decomposed into two steps. Firstly, the matrix decomposed at slight
lower temperature and secondly, decomposed at higher temperature than single thermal

decomposition temperature of neat poly (butylene succinate).



Abstract (Continued)

Melting temperature of poly (butylene succinate) matrix was not noticeably
different from that of neat poly (butylene succinate). In addition, poly (butylene
succinate) matrix crystallized from the melt at lower temperature than neat poly
(butylene succinate) did. Under slow cooling rate from the melt, two crystal forms of neat
poly (butylene succinate) occurred whereas only one crystal form obtained from poly
(butylene succinate) composite. Degree of crystallinity of poly (butylene succinate)
composite did not much differ from that of neat poly (butylene succinate) however, the
the composite crystallinity decreased with more inclusion of PESP. Under slow cooling
rate, the poly (butylene succinate) composite did not gain more degree of crystallinity
however, the composite crystallinity was higher than that of neat poly (butylene

succinate).





