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Abstract

Project Code : MRG5680111

Project Title : Development of Transparent Magnesium Aluminate Spinel Ceramics
Investigator : Assistant Professor Dr.Karn Serivalsatit

E-mail Address : karn.s@chula.ac.th

Project Period : 3 June 2013 - 2 December 2016

The present work focuses on the synthesis of magnesium aluminate spinel (MgAl,O,)
nanoparticles for the fabrication of transparent ceramics. The effects of parameters, including type
of precipitants, pH of precipitant solution, and type of washing solvent, on the synthesis of MgAI,O,
particles were investigated. The fabrication of transparent ceramics using the synthesized particles
were also studied. The result showed that the MgAIl,O, nanoparticles with surface area as high as
74.61 m2/g can be synthesized by using ammonium hydrogen carbonate as a precipitant. The
surface area of the particles was 3 times higher than that of commercially available MgAl,O,

powder. However, the synthesized particles were Al,O;-rich MgAl,O,.

MgO/Al,O; mole ratio (n) of MgAl,O, can be controlled by adjusting the pH value of
precipitant solution. For the use of precipitant solution pH 7.7-8.0, the n value of the precipitated
precursors was >1. As increasing the precipitant solution pH up to 10.8, the n value of the
precipitated precursors was approximately 1. Although, the chemical composition of all precursors
were different depending on the precipitant solution pH, all powders calcined at 1100 °C for 2 hours
were found to be MgAlL,O,. Furthermore, the pH value of precipitant solution also affected
sinterability of the MgAl,O, particles. Altering chemical composition could create intrinsic defects,
hence, bulk diffusion and densification rate were also increased. As the precipitant solution pH

increased, the n value decreased resulting in an increase of sinterability of the MgAl,O, particles.



The MgAl,O, ceramic, prepared from the precipitant solution pH of 10.8, exhibited the highest
sinterability in sintering temperature of 1450-1500 °C.

Washing the precipitated precursor with water converted ammonium dawsonite to gibbsite,
while washing the precursor with organic solvent did not have any effect on phase transformation.
In addition, washing the precursor with organic solvent could reduce the formation of hard
agglomerate. The MgAl,O, particles, prepared by washing the precursor with organic solvent could

be sintered to obtain relative density >97% at 1500 °C for 2 hours.

By sintering at 1600 °C for 4 hours, the MgAIl,O, ceramic with opened porosity <0% could
be fabricated using the MgAl,O, particles, synthesized using ammonium hydrogen carbonate as a
precipitant, adjusting precipitant pH of 10.8, and washing the precursor with ethanol. The sintered
ceramics were hot isostatically pressed at 1500 °C and 200 MPa for 2 hours. The hot isostatically
pressed ceramics were only translucent not transparent. Unfortunately, this research part could not

be studied further due to hot isostatically pressed equipment breakdown.
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