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ADVISORS : ASST.PROF.SIRIRAT WACHARAWICHANANT, D.Eng., 153 pp.

This research studied the morphology, mechanical, thermal and electrical
properties of polypropylene (PP) filled with different sizes and shapes of zinc oxide (ZnO)
composites without and with compatibilizer. Two shapes of ZnO were rod and sphere. Three
sizes of sphere shape with an awverage particle size of 71, 100 and 250 nm were used. ZnO
rod and sphere 100 nm were synthesized by simple chemical route from the reaction between
zinc chloride (ZnCl;) and ammonium hydroxide (NH,OH). The composites of PP and ZnO
were mixed by a twin screw extruder and molded by compression method. The morphology of
PP/ZnO composites was obserned by scanning electron microscope (SEM). It was found that
the dispersion of ZnO particles in the PP matrix of all composites after adding polypropylene-
graft-maleic anhydride (PP-g-MA) was better than the composites without PP-g-MA. The
results found that the suitable of compatibilizer was PP-g-MA (0.55 %MA content) at 3 wt%.
The mechanical properties of the PP/ZnO 71, 100, 250 nm and rod composites after adding
PP-g-MA improved but thermal and electrical properties did not significantly change. For
comparison between ZnO 71 and 250 nm, it was found that the mechanical properties after
adding PP-g-MA of the PP/ZnO 71 nm composites was slightly higher than the composites
filled with ZnO 250 nm while the PP/ZnO 71 nm composites before adding PP-g-MA was
lower than the composites filled with ZnO 250 nm. In case of rod and sphere shapes, it was
found that the PP/ZnO rod composites before adding PP-g-MA show the higher mechanical
properties than PP/ZnO 71 nm composites but the composites of PP/ZnO 71 nm composites
after adding PP-g-MA show the higher improvement in mechanical properties than the

composites filled with ZnO rod.
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