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3. RESULTS AND DISCUSSION 

Sample MgO/Bi2O3, sintered at 820C (Fig.1.) showed very low level of crystallinity. Following 
compounds were detected: periclase (MgO), bizmite (α-Bi2O3) and silenite (γ-Bi2O3). Under 
these conditions, only Bi2O3 was phase transformed, other phases were not formed since this 
temperature was too low for any other transformations. In the sample MgO/Bi2O3 after sintering 
at 1100C, periclase (MgO), mixture of bismuth oxide (α, β and γ Bi2O3) and unstable compound 
- Bi12MgO19 were found. 
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Figure 1. X-ray diffraction patterns of the sample MgO/Bi2O3 sintered at 820oC 

 

SEM microphotograph of the sample MgO/Bi2O3, (Fig.2) sintered at 820oC, is shown in the 
Figure 3. The grains with flat surface could be notice. With the magnification of 2000X the 
pyramidal structure (5-10μm) and microstructure with spherical shape (dimension 100-400nm) 
are visible. 

The microphotographs of the samples sintered at 1100oC are morphologically different from the 
sample sintered at 820oC. Small-grain structure of the crystal (visible with magnification of 
25000X and pointed to initial sintering), by this microphotograph is well visible (Figure 4). The 
grains sizes ~100nm at 820 °C after sintering at 1100 oC have dimensions sized in μm. 
Pyramidal structure could not be founded in this sample. 

Crystals are isometrics, enhydral. The grains are rounded, well developed, clearly visible, with 
diameter of ~ 1μm, symmetrically formed, flat surface boarded. 
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Figure 2. SEM microphotographs of the sample MgO/Bi2O3 sintered at 820oC (3000 X) 

 
SEM microphotograph of the sample MgO/Bi2O3, (Fig.2) sintered at 820oC, is shown in 
theFigure 3. The grains with flat surface could be notice. With the magnification of 2000X the 
pyramidal structure (5-10μm) and microstructure with spherical shape (dimension 100-400nm) 
are visible. 

The microphotographs of the samples sintered at 1100oC are morphologically different from the 
sample sintered at 820oC. Small-grain structure of the crystal (visible with magnification of 
25000X and pointed to initial sintering), by this microphotograph is well visible (Figure 4). The 
grains sizes ~100nm at 820 °C after sintering at 1100 oC have dimensions sized in μm. 
Pyramidal structure could not be founded in this sample.  

Crystals are isometrics, enhydral. The grains are rounded, well developed, clearly visible, with 
diameter of ~ 1μm, symmetrically formed, flat surface boarded. 

4. CONCLUSIONS 

In the aim of researching the reactions of cordierite synthesis, the binary systems were examined 
as follows: MgO/Bi2O3 sintered at 820ºC and 1100ºC. The results showed liquid phase in the 
system at 820ºC (the melting temperature of Bi2O3) and producing meta-stable compounds that 
form MgO with Bi2O3 at 1100ºC. This unstable compound transports through the liquid phase, 
which allowed (from the two aspects) the acceleration of the reaction in the more-component 
system. 
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