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Abstract

Membrane peeled eggshell powder comprised calcium carbonate of calcite crystal
form not lesser than 97 wt.% . The purity of the eggshell powder is close to the purity of
commercial calcium carbonate filler. The eggshell powder contained trace amounts, less
than 1 wt.%, of Mg, Na, S, P, K, Cl, and Si, and less than 0.01 wt.% of Sr, AL, Fe, Ba, and Zn. It
also comprises 3 wt.% of organic compounds. Thermal transitions of the membrane peeled
eggshell powder were 324-327°C and 777°C.

The eggshell filled PBS fractured in brittle manner whereas neat PBS did in more
ductile manner. Tensile strength, elongation at break, and impact strength of the filled PBS
were lower than those of neat PBS. However, Young’s modulus of the filler PBS increased
with more inclusion of the eggshell powder. On the other hand, flexural modulus and
flexural strength of the filled PBS increased with increasing content of the eggshell powder.
The fracture toughness of neat PBS and PBS filled with 20 wt.% membrane peeled eggshell
powder was not significantly different. It was discovered that there was partial adhesion

occurring at PBS matrix-eggshell powder interface.

The thermal transitions of poly (butylene succinate) (PBS) filled with membrane
peeled eggshell powder occurred at 413°C and 481-485°C due to thermal degradation of PBS
matrix and bound PBS, respectively. The addition of membrane-peeled eggshell powder did
not affect degradation temperature of the matrix PBS. The bound PBS thermally degraded at
higher temperature than the matrix PBS.

Addition of the eggshell powder did not affect melting and cold crystallization
temperatures of PBS matrix but resulted in decreased crystallization temperature relatively
comparing to neat PBS. In addition, increasing the eggshell powder content insignificantly
influenced crystallization of PBS matrix. Neat PBS contained a higher degree of crystallinity
than PBS matrix and the crystallinity decreased with more addition of the eggshell powder.
Upon slow heating, neat PBS crystallized into two crystal forms but PBS matrix crystallized

into one crystal form.
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