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ABSTRACT

Zirconia (ZrOy) is one of the bioceramic materials widely used in dental restorations in
surgical applications. The Zirconia powder is synthesized using Australian zircon sand using
the alkali fusion method at 500°C, 600°C, 700°C and 800°C of calcination temperature. The
synthesized Zirconia are being analysed using X-Ray Diffractometer (XRD), particle size
distribution, Scanning Electron Microscopy (SEM) and Brunauer—Emmett-Teller (BET). The
results showed that synthesized zirconia are monoclinic phases and the surface area of the
synthesized zirconia based on the calcination temperature for 500°C, 600°C, 700°C and 800°C
are 0.0635 m?/g, 0.135 m?/g, 0.0268 m?/g and 0.0288 m?/g. For BET surface area are 1.0721
m?/g, 0.6811 m?/g, 1.8915 m?/g and 1.5074 m?/g. Based on SEM images, the surface structure
of the powder has been determined and at zirconia that been calcined at 600°C showed the
similarity with commercial zirconia. Due to the structure of zirconia are not stabilized, dopant
zirconia with yttrium oxide (Y20z3) is done using ball milling to produce 3 mole % vyttria
stabilized zirconia (YSZ). The several tetragonal structure is determined in 3 mole % YSZ. The
similarities of synthesized zirconia and commercial zirconia showed that the synthesized of

zirconia powder from zircon sand is successful.
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CHAPTER ONE
INTRODUCTION

1.1 RESEARCH BACKGROUND

Zirconia (ZrO2) powder is white crystalline known as zirconium oxide. This
powder is chemically inert and withstand with high temperatures, corrosion and thermal
shock (Sommers et al., 2010). There several conditions of the zirconia which are in natural
form or process form. Zirconium oxide is the condition when the zirconia is in the natural
form and is known as mineral baddeleyite. In the process form, the zirconia is being
processed by a thermal treatment called calcination to produce zirconia oxide with high
temperature. Many researchers interested to do a study about zirconia powder because it is
widely used in ceramic materials and used in many applications such as in the hard ceramics
production in dentistry, application in scaffold bone tissue engineering and enamels.
Melting point of zirconia is high which 2715°C and the boiling point is 4300°C make the
toughest of zirconia is very high. Zirconia have unique properties because it’s complex and
temperature-dependent phase transitions. Pure zirconia exists 3 crystal phase, monoclinic,
cubic and tetragonal depends on the temperature. The material can have sharp edges and
very smooth surface when the powder in fine grain size. However, the weakness of the
zirconia is shown during phase change in its physical characteristics when heated (Daou,
2014). The addition of stabilizer can overcome this problem. Yttria partially stabilized
zirconia when the trial or yttrium oxide is added as stabilizer is one of the problems that

have been solved (Hjerppe, 2015).

Yttria stabilized zirconia (YSZ) is a zirconium oxide in crystal structure with
addition of yttrium oxide as stabilizer at room temperature and produce ceramic. (Abd El-
Ghany & Sherief, 2016).YSZ is strongest ceramic because it is purely tetragonal phase and
have highest strength between zirconia-based materials. (De Aza, Chevalier, Fantozzi,
Schehl, & Torrecillas, 2003). Then, growth is hinder, and the fracture toughness is
developed when crack is put into compression. This process considerably prolongs the
lifetime and consistency of product made with stabilized zirconia. (Abd EI-Ghany &
Sherief, 2016). It also high in chemical and erosion resistant. Besides, in biomedical used

especially orthopedics and dentistry are preferring to use YSZ because it excellent stability
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