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Sapphire Heated with Pressure 



Questions regarding pressure heated sapphire 
 
 
 

• Increased supply of sapphires on the market? 
• Inclusion damages? 
• Fissure healing? 
• Addition of foreign elements? 
• Durability / stability issues? 
 





1916 

Heat treatment of dark blue (basaltic) sapphires from 
Queensland (Australia) to lighten their color. This process is 
later adapted for heating all dark blue basaltic sapphires and 
continues to this day. It is difficult to detect as these stones 
have already experienced a natural heating within the basaltic 
magma during their uplift to the Earth surface. 

Heated basaltic sapphires from Ethiopia. 
Photo: M.S. Krzemnicki, SSEF 

20th century 











Heating with Pressure 
Treatment Methodology 

Following information is based on visits to the heating facility in 
South Korea by Hanmi Lab, GIT Thailand, and GIA. 











Parcel of sapphires for 
treatment at the factory.  
Photo: Shane McClure, GIA 

Starting material used for treatment 















Heating with Pressure 
Inclusion Study 

Comparison of specific features before and after heating with pressure 













Heating with Pressure 
Durability Study 

For this study, samples were chosen from three categories: 
a) eye clean, b) included, c) heavily included 

 
In addition, one sample was faceted after treatment. 



Images: GIT 

1) Ultrasonic Cleaning 

The ultrasonic bath was filled 
with slightly warm water. All 
samples were placed on a wire 
bucket and soaked in ultrasonic 
for 5, 10, and 30 minutes 
respectively. The test at GIT 
revealed no damage on any of 
the stones. 

A similar setup was chosen at 
GGL for four sapphires revealing 
by microscopic inspection no 
additional damage on top of 
the pre-existent abrasions after 
the ultrasonic bath. 



Images: GIT 

2) Resistance to Acids 

Three sapphire samples 
(one of each category) 
were selected for: 
 
a) soaking in strong nitric 

acid (HNO3) for six hours 
and 
 

b)  strong hydrofluoric acid 
(70% HF) for two 
minutes.  

 
No etching whatsoever 
occurred. 









6) Repolishing 

This Montana sapphire from the GIA reference collection was 
heated with pressure in Korea and subsequently faceted. No 
damage occurred during polishing and cutting. 

Cut – 1.86 ct 

Images: GIA 

Before – 4.68 ct After – 4.68 ct 



Key results from durability study 

• No damage when exposed to ultrasonic bath 
 

• No alteration when exposed to acids 
 

• No damage when tested with paperclip or knife blade 
 

• No damage when dropped to the ground 
 

• No color alteration when exposed to jeweler's torch (but one heavily 
included specimen did develop fissures 
 

• No unusual behavior when cutting the gems after treatment, confirmed 
independently by several experienced gem cutters. 





Untreated Ceylon sapphire showing wear marks  
with extensive facet abrasions and chips 





Heating with Pressure 
Treatment Detection 











Heating with Pressure 
IR Spectra 















IR Spectra of Sapphires heated with Pressure 

Song et al. 2015: 
 
No feature at all in sapphire 
heated with real high pressure 
(1 GPa) ! 

Spectra: Song et al. 2015 



Key challenges for detection 

• No clear cut identification feature using microscope,  
 

• Ultraviolet reaction, UV-Vis absorption, and trace element composition 
are not diagnostic for the treatment 
 

• Great variability of FTIR spectra  

• Many sapphires heated with pressure show IR spectra that are not 
diagnostic for the treatment 
 



Questions regarding pressure heated sapphire 
 
 
 

• Increased supply of sapphires on market? 
• Inclusion damages? 
• Fissure healing? 
• Addition of foreign elements? 
• Durability / stability issues? 
 



Down to brass tacks 



Q.  Are there durability problems 
that result from this treatment? 

A.  Our studies revealed none. 



Q.  Does this treatment produce 
significant advantages in terms of 
improvements in clarity (fissure 

healing, etc.)? 
A.  The differences we have seen are 
generally slight and not unlike sapphires 
conventionally heated at high temperatures. 



Q.  Does this treatment 
significantly increase the supply of 

sapphire in the market? 

A.  To date, it has not. 



Q.  What percentage of stones 
that have been subjected to this 

treatment are currently 
identifiable by labs? 

A.  We simply do not know. 



Q.  Does this treatment 
warrant separate disclosure? 

A.  Based on current information, we believe it 
does not. But we reserve the right to change our 
minds if future evidence warrants it. 






