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HIGH DENSITY POLYETHYLENE/POLY (BUTYLENE SUCCINATE)/ 

EGGSHELL/COMPOSITE/COMPATIBILIZER 

In this work, chicken eggshell was used as a reinforcing filler for preparing 

high density polyethylene (HDPE) composite, and poly (butylene succinate) (PBS) 

composite. The eggshell was prepared as eggshell powder (ESP), and precipitated 

eggshell powder (PESP). Effect of the filler content, filler size, and compatibilizers on 

physical properties of those composites was investigated.  

For ESP/HDPE composites, increasing ESP content enhanced Young's 

modulus of HDPE composite but had negative effect on other mechanical properties, 

and degree of crystallinity (Xc) of the composite. In addition, ESP content and size did 

not influence decomposition temperature (Td), melting temperature (Tm) and 

crystallizing temperature (Tc) of HDPE matrix. However, with smaller particle size of 

ESP, elongation at break, and impact strength of HDPE composite, matrix were 

enhanced. Crystallinity of the filled HDPE did not depend on ESP particle size. In 

addition, High density polyethylene grafted with maleic anhydride (HDPE-g-MAH) 

helped reduce brittleness of ESP/HDPE composite. Nevertheless, ethylene propylene 

rubber grafted with maleic anhydride (EPR-g-MAH) had negative effect on 

mechanical properties of the ESP/HDPE composite. 



 

 

 

 

 

 

 

 

IV 

 
For PESP/HDPE composite, increasing PESP content improved Young's 

modulus and flexural modulus of the composite but had negative effect on other 

mechanical properties. In addition, PESP significantly increased Td of HDPE matrix 

and PESP content insignificantly affected Tm, and Tc of HDPE matrix, as well. 

Crystallinity of HDPE matrix slightly decreased with increasing PESP content. In 

comparison, mechanical properties of HDPE composite at 20 wt.% ESP were not 

much different from those of the composites at 20 wt.% PESP. Also, Td, and Tm of 

those composites were not different. However, HDPE filled with ESP had higher 

toughness, impact strength, Tc, and Xc than HDPE filled with PESP. 

For ESP/PBS composite, increasing ESP content improved Young's modulus 

of the composite. ESP content did not affect Td, and Tm of PBS matrix. Adding ESP 

into PBS resulted in decreased Tc, and Xc of PBS matrix. For PESP/PBS composite, 

increasing PESP content had negative effect on tensile strength, elongation at break, 

impact strength, Tc, and Xc. In addition, PESP did not affect Td, and Tm of PBS 

matrix. In comparison, PBS composite at 20 wt.% PESP had lower impact strength, 

flexural strength, and Td than the composite at 20 wt.% ESP. However, PBS filled 

with PESP had slightly higher Tc, and Xc than the PBS filled with ESP. 
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