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ABSTRACT

This thesis investigated the possibility of using white Portland cement as new
biomaterials and improvement on compressive strength property by using carbon
nanotubes and silica fume; and setting property by adding calcium chloride. For
compressive strength improvement; carbon nanotubes was used as a cement additive
at 0%, 0.5%, 1% and 2% by weight; silica fume was used as a cement replacement
material at 0% 1%, 2% 5%, 10% and 20% by weight. For setting property
improvement; calcium chloride was used as a cement accelerator at 0% to 10% by
weight. In addition, the effect of carbon nanotubes, silica fume and calcium chloride
on the in vitro bioactivity of white Portland cement paste was also carried out in
simulated body fluid. The results indicated that white Portland cement paste showed
the well establish bioactivity as hydroxyapatite was produced on the material within 7

days after immersion in simulated body fluid. For compressive strength improvement



by adding carbon nanotubes, it was found that the addition of 1% carbon nanotubes
result in an increase in compressive strength of 18% as compared to the control and
carbon nanotubes were not found to affect hydroxyapatite occurrence. For the
compressive strength improvement by using silica fume, the replacement of 10%
silica fume will lead to an increase in strength of approximately 29%. However, the
high amount replacement of silica fume at 10% and 20% by weight seems to result in
the reduction of hydroxyapatite formation as compared to that of the control. For
setting time improvement by adding calcium chloride, the setting time of the cement
decreased with increasing calcium chloride. The addition of 8% calcium chloride
provided an increase in strength of white Portland cement paste of 51% as compared
to the control. Furthermore, white Portland cement paste containing 3% calcium
chloride exhibited the best bioactivity as the highest amount of hydroxyapatite was

observed after being immersed in simulated body fluid solution.



