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The background...

Since the beginning of 2013, we at the Gem Testing Laboratory, Jaipur are receiving a new type of treated blue sapphires,
which are not only glass-filled, but also dyed. The material is basically low-grade white to colourless sapphire / corundum,
which is infused with cobalt-coloured blue glass, dyeing it blue. This is very similar to glass-filled rubies where high refractive
index lead-glass is filled into the fractures and cavities of low-grade corundum to improve the overall clarity and lustre.
However, the difference lies in the addition of colouring agent, cobalt, which is also added during the treatment process,
therefore, the treatment process not only improves the clarity, but also the colour; rather, the colour is not only improved but
added, and that too, significantly.

This treatment was first seen in the year 2007, but the stones that time had a duller lustre with slight blackish overtones.
However, the 2 generation of the treated stones, which started to arrive in gem markets in later half of 2012 are much
brighter and richer in colour, some reminiscing extremely fine colours associated with Burmese or Sri Lankan material. In
addition, the newer version of treated stones has better transparency, compared to their older counterparts.

Figure 1:
Representative
samples of cobalt
coloured lead-glass
filled sapphires
received at the
Gem Testing
Laboratory, Jaipur
for identification

Some gemmology....

These treated sapphires are available in large sizes and covers most of the range of commercially used sizes. This can be
judged by the largest sample received for testing so far, which weighed approximately 31.60 ct. Gemmological properties,
such as refractive index (RI) and specific gravity (SG) of these sapphires are very similar to natural counterparts, with some
exceptions such as absorption spectrum and chelsea filter reaction. Due to the presence of cobalt as the colouring agent, the
samples appear red when viewed through the chelsea filter; this is to be noted that red colour will be visible only along the
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fractures or cavities, where the colour causing impurity 'cobalt' is concentrated. In addition, the presence of cobalt can also be
detected through desk-model or hand-held gemmological spectroscope, which displays characteristic three bands at around
540, 580 and 630 nm.

Under the magnifying lens...
Observations under a microscope or a loupe with proper lighting prove to be very useful in detection of these cobalt coloured

lead-glass filled sapphires. The features are very similar to those observed and illustrated for lead-glass filled rubies (see e.g.
Lab Information Circular, Vol. 63, December 2011). Some of the common features to look for, are colour flashes of violet, pink,
yellow and blue colours, flattened gas bubbles along the fractures or twinning planes, highly reflecting trapped filler, and
‘colour concentrations' of blue colour within surface cavities, fractures or twinning planes.

Here are few examples....

Figure 2.a: Under reflected light, glass- Figure 2.b: The high Rl filler often produces colour flashes along the surface breaks,
filled fractures appear as dull lines, due especially when the stone is slightly rotated in the microscope. Typical colour flashes
to low hardness of filler glass. seen are pink, violet, yellow and blue. Also note the trapped gas bubbles, filler and

colour concentrations in both the images.

Figure 2.c: Whitish cloudy patches of Figure 2.d: Blue colour concentration Figure 2.e: Blue colour concentration
trapped glass filler. within surface breaks and fractures is and trapped gas bubbles within

due to the colour of the glass, while surface breaks and fractures.

the body of the stone appears white,

indicating dyeing.

Stability is a concern...
As with the glass-filled rubies, these treated sapphires are also unstable to most of the jewellery repairing and manufacturing

processes. Experiments have shown that these sapphires are stable to ultrasonic cleaners for 10 minutes, but exposure for
one minute to the flame of jeweller's torch has decayed the filler-glass. In addition, the filler is readily affected by all types of
acids; therefore, it is advisable to avoid contact to all acidic or strong basic (e.g. sodium hydroxide) solutions.

To conclude...

This treatment changes the appearance of low quality unsalable material drastically to the extent that it resembles a fine
quality of sapphire of much higher value. As a result, just like glass-filled rubies, these treated sapphires might show their
presence widely and deeply into the gem markets, but only time will tell. However, it is important for the traders as well as
jewellers to correctly identify and disclose these, which can also be done by a simple chelsea filter test.
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ROUGH DIAMOND IMITATIONS
- Cubic Zirconia and Topaz

P

{ - Cubic zirconia (left) and
\ ' topaz (right) fashioned as
-

as diamond. Also note the iron-stained
fractures in topaz crystal (right)

Rough diamond identification is one of the simpler jobs in hand for a diamond dealer as well as a gemmologist, because of its
characteristic octahedron to dodecahedron forms, with rounded edges or corners and triangular surface markings. However,
rough diamond imitations have also existed since longtime. These are being commonly imitated by cubic zirconia, topaz,
quartz, or glass, where these materials are fashioned in the form of perfect octahedrons or dodecahedrons, also with rounded
corners and engraved surface markings or 'dissolution figures'. And these are also available in the mining areas. Here, at the
Gem Testing Laboratory, Jaipur, we have seen numerous examples of worked up synthetic or man-made materials being
presented as natural stones, such as diamond, ruby, emerald, etc.

Presented here are two such examples, where cubic zirconia (left image) and topaz (right image) were sold as diamond. The
cubic zirconia crystal was a perfect octahedron with rounded corners and edges and smooth faces i.e. without any surface
marking. At initial glimpse, the crystal appeared to be diamond because of high lustre of cubic zirconia, but something about
the diamond was still missing! The brightness - which is one of the characteristic features of diamonds, was still missing in the
crystal, although it showed a bright vitreous to sub-adamantine lustre. It typically lacked the adamantine lustre. This was
sufficient enough to raise the doubts regarding the identity, while gemmological tests can easily separate cubic zirconia from
diamond. It was much heavier than the diamond, due to its high specific gravity of around 6.00, as compared to 3.52 of a
diamond. This was further confirmed by measuring the exact value.

Few days later, we received yet another crystal fashioned as an octahedron with striations and grooves following the edges of
the crystal. This feature is associated with many natural crystals, especially diamond. This crystal gave a more natural look
because of the presence of striations, grooves and also the brownish yellow iron stained fractures. However, it lacked the
typical adamantine lustre of diamond, which raised suspicion. Gemmological separation of this crystal from diamond was quite
straightforward and was done using a simple polariscope, where the crystal displayed a doubly refractive reaction, as against
the singly refractive of diamond. However, to establish its identity, several other tests were conducted. Specific gravity was
surprisingly measured at 3.52, as is for a diamond and also topaz. Microscopic observations revealed the presence of two-
phase inclusions along with liquid fingerprints, which are not associated with diamond, but are a common feature of topaz.
The identity of this crystal as topaz was further confirmed by FTIR spectra.

These rough diamonds are so perfectly and cleverly created that some buyers or even novice gemmologists may mistake them
for the real thing, especially when they are in field or these crystals are mixed in larger packet lots. Many diamond buyers rely
heavily on diamond testers, which falsely indicate many gem and artificial materials as diamonds. Therefore, it is always
advisable to opt for some other method of testing diamonds, such as specific gravity, lustre, inclusions, etc.
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