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What is a Glass-Ceramic? Challenges in identifying Si-Al-Mg Glass-Ceramics

Glass-Ceramics are defined by their structural state (glassy matrix with microcrystalline phases).

They can be made in different chemical compositions,

resulting in very different products with variable properties.

In theory, any combination of elements can be used to create a glass-ceramic.

Certam DFOPZ"E'est mda't(e th|e(n51| very Gsimtable to use as |rtnltéatllon gems. The most common composition used for jewelry applications is a combination of

ﬁ%"ﬁé’figugﬁn ézs itional Glass, Glass-ceramics resists daily wear better due to higher hardness and Si-Al-Mg which results in a glass with spinel-like microcrystals.
Like traditional Glass, they are cheap to produce and can be made in any color and transparency.

Like Ceramics, they are very resistant to high temperatures and temperature shocks. Identification relies on a combination of advanced techniques.

This allows for direct casting during the manufacturing and efficient jewelry assemblage/repair. The basic gemological properties are not conclusive, and

ﬁ ﬁ overlap with many common natural stones, glass,

Glass-ceramics are materials consisting of crystalline phases dispersed in an amorphous glass matrix.
They combine properties of glasses and ceramics, which makes them very suitable for many industrial
applications.

synthetic stones and other imitations.
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Start by mixing pure chemicals together.

« Si-Al-Mg as a base for a traditional glass ; = FTI

« Zn-Ti-Zr as additives to improve glass ; 1 N Photo-luminescence R spectra
formation and nucleation in next stages. : sPeCtrum Si-Al-Mg Glass-Ceramics show a distinct

Trace elements to determine final color : at room temperature FTIR spectrum. It shows features that
0 z = have similarities with those of glass (large
0.1 ppm to 5 wt% of Au, Co, Er, Ni, Pr, Mn, A PL spectrum of a absorption cutoff around 2200cm't) as
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At this point, it is a traditional glass,
lacking any crystalline structures. it 3
The element zinc plays an important ‘ Traditional 8 Si-Al-Mg Glass-Ceramics show a | pi spectrumofa  FTIR spectrum of

role here, since it lowers the viscosity very similar spectrum to heated | jab-grown spinel Traditional Giass
or lab-grown spinel.

of the melt. This signal represents the
microcrystals of spinel-like
minerals that formed during the

transformation from traditional FTIR spectrum of

N A glass to glass-ceramic, lab-grown spinel
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By annealing the glass at a specific temperature and - 3 520 Wﬁvgength (nom) 5000 40W0:V8numb;0?£n_1) —

for a specific duration, formation of nanocrystals is ‘
triggered. Q ‘ , =

Zr and Ti play an important role as nucleating points.
Nano-crystal The type of crystal is determined by the batch’s
formatlon . chemistry and temperature at which it grows.
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The final product Is an amorphous : - ; ’ FnR. 2200 cm Sl}OU'del“ and 10

S T . - (2 / 343G;F33& Cm' dO“blﬂt = | Energy (keV)

= Glass-Ceramic

EDXRF spectrum




