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KIROPOULUS SAPPHIRE 
 
The Kyropoulos sapphire refers to synthetic sapphire crystals produced using the Kyropoulos 

method, a technique primarily used to grow large, high-quality single crystals of sapphire (Al₂O₃). 
This method is different from the Verneuil process and is more suited to applications requiring larger 
and purer crystals, such as in optics and electronics. Here are the properties and characteristics of 
Kyropoulos sapphire: 

1. Chemical Composition 

 
§ Formula: Al₂O₃ (Aluminum oxide) 

§ Just like natural sapphire, it consists of aluminum oxide with minimal impurities. 

2. Physical Properties 

 
§ Hardness: 9 on the Mohs scale, making it extremely hard and durable. 
§ Density: Approximately 3.98 to 4.06 g/cm³. 

§ Refractive Index: 1.762 - 1.770 (birefringence of 0.008). 
§ Luster: Vitreous, giving it a bright, glass-like shine. 

§ Color: Typically colorless but can be doped with trace elements to produce various colors such as blue, 
pink, yellow, and green. 

§ Transparency: High transparency, often with fewer internal flaws or inclusions than sapphires grown 
by other methods. 

3. Optical Properties 

 
§ Clarity: High clarity with fewer inclusions compared to sapphires made by other methods. However, it 

may still contain some growth striations or bubbles. 
§ Optical Quality: Due to the method of growth, Kyropoulos sapphires are often used in high-precision 

optical applications, such as windows for spacecraft, watch crystals, and lenses for scientific 
instruments. 

4. Thermal Properties 

 
§ Melting Point: Around 2,050°C, like all corundum-based materials. 
§ Thermal Conductivity: High thermal conductivity, making it suitable for heat-dissipating components in 

electronics. 
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§ Thermal Shock Resistance: Excellent, which is important for applications involving rapid temperature 
changes. 

5. Mechanical Properties 

 
§ Strength: High mechanical strength, making it suitable for use in environments where it might be 

subjected to physical stress. 

§ Wear Resistance: Exceptional wear resistance due to its hardness. 

6. Growth Characteristics 

 
§ Crystal Size: The Kyropoulos method allows for the growth of large, single sapphire crystals, often 

exceeding several inches in diameter. 
§ Crystal Quality: Produces high-quality crystals with fewer defects and inclusions compared to other 

methods like the Verneuil process. 
§ Growth Process: The crystal grows from a seed crystal in a large crucible, with slow cooling to minimize 

stress and defects. 

7. Applications 

 
§ Optics and Electronics: Kyropoulos sapphires are widely used in high-tech industries, including for LED 

substrates, optical windows, watch faces, and in scientific instruments. 

§ Aerospace: Used in windows for spacecraft due to its high clarity, strength, and thermal resistance. 
§ Jewelry: Although it is primarily used for industrial purposes, high-quality Kyropoulos sapphire can be 

cut into gemstones for jewelry. 

8. Identification 

 
Kyropoulos sapphires are challenging to distinguish from natural sapphires due to their high 

purity and lack of typical synthetic growth marks. However, gemological tests such as spectroscopy 
and advanced imaging techniques can reveal differences in trace elements and crystal structure. 


