
CONCLUSIONS AND RECOMENDATIONS
CHAPTER V

The diam ine-based benzoxazine was synthesized by condensation o f  
ethy lenediam ine, phenol and form aldehyde. The chem ical structure o f  the m onom er 
w as characterized  by FTIR  and N M R  techniques. F rom  the therm al characterization, 
the m onom er show ed the m elting tem perature at 110 °C and the m ultiple 
po lym erization  w as observed at 180 °C and 207 ° c . The polybenzoxazine was not 
degraded until 240 °C w ith the char yields o f  41% .

The alkali treatm ent prom otes the partial rem oval o f  the hem icellu lose and 
m akes the surface o f  the treated sisal fiber rougher and m ore crevices can be seen on 
the surface than  the untreated one. The A PS-treated  sisal fibers show ed the Si-O-Si 
bond and the Si-O -C  bond in FT IR  spectra w hich  confirm  the occurrence o f a 
condensation  reaction  betw een the silane coupling agent and the sisal fiber. There is 
no dram atic  change in the surface m orphology o f  the silane treated  fiber. Contact 
angle results revealed  that the am ino-functional silane coupling  agent provided 
hydrophobic character on  fiber surface. The silane w as deposited  on the fiber surface 
resu lting  in the increase o f  w ater contact angle and the alkali treatm ent enhanced the 
efficiency  o f  the deposition.

The m echanical properties w ere found to im prove significantly  by 
incorporating  sisal fibers in the benzoxazine/epoxy resin. Tensile properties, flexural 
properties and im pact strength  increase w hen fiber volum e fraction  increases. In 
term s o f  m atrix  com position , benzoxazine im proves tensile  and flexural m odulus o f  
tbe com posites w hereas epoxy im proves tensile and flexural strength, toughness and 
processab ility  o f  the com posites. In general, fiber-m atrix  adhesion is better after the 
fiber surface treatm ents leading to im proved m echanical p roperties o f  the 
com posites.

A lthough  the effect o f  m atrix  com position  on m echanical properties o f  
com posites w as studied, the understanding o f  in teraction  betw een benzoxazine and 
epoxy is lim ited. The future w ork should study th is aspect in m ore detail. M oreover, 
o ther fiber-surface treatm ents such as graft copolym erization  and isocyanate 
treatm ent should  be investigated.
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