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Glass categories excavated from the 
Petra Church

• Vessel and window-pane

• Tesserae

• Glass cakes  



Glass Cakes



Heterogeneous 
Glass cakes

Homogeneous 
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Catalogue of glass cakes



PCP glass cake - 004

Optical Stereomicroscopy

10X



Glass cake 004, photomicrograph under XPL and PPL, both 50X.

Width of image is ~ 14mm (16X)



Calcium phosphate phase
Width of image is ~ 5 mm (40X)

Scale bar in image ~ 1 mm (25X)

Scanning Electron Microscopy-Energy 
Dispersive Spectrometry 



PCP glass cake 008

X Calcium phosphate (bone ash) and
X Manganese oxide (MnO) particles.



10X

50X

PCP glass cakes 013

50X

Copper metal



Electron Probe Micro Analysis 
(EPMA)

block diameter 3 cm





glass cakes
SiO2* Na2O* CaO* K2O* MgO* Al2O3* Fe2O3* P2O5 TiO2 MnO SO3 Cl

wt% wt% wt% wt% wt% wt% wt% wt% wt% wt% wt% wt%

Group 1 70.1 13.7 10.9 0.82 0.67 3.19 0.57 0.46 0.09 0.7 0.1 0.8

STDEV 1.14 0.31 1.09 0.11 0.08 0.16 0.11 0.25 0.0 0.4 0.0 0.1

Group 2 68.9 18.2 7.93 1.01 0.87 2.35 0.73 0.17 0.11 0.5 0.2 1.0

STDEV 2.15 2.06 0.91 0.31 0.45 0.49 0.33 0.11 0.0 0.5 0.1 0.2

Petra Church glass cakes

Oxides with (*) are reduced and normalised to 100%



PCP glass cakes

5

7

9

11

13

15

12 14 16 18 20 22 24

Na2O wt%

C
a

O
 w

t%

Group 1

Group 2

PCP glass cakes

0.0

0.5

1.0

1.5

6 8 10 12 14 16

CaO wt%

P
2
O

5
 w

t% Group 1

Group 2



www.explainthatstuff.com



Glass Production
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Glass products trade routes

?

?

To the Mediterranean/ Europe

?



Conclusions

Documentation of the glass cakes from Petra 
Church

Identifying the chemical composition of these glass 
collections:

•The producing and making of this collection
•The possible trade routes
•The Techniques of recycling broken glass 

artifacts



Celebrating the world of glass

On May 18, 2021, the United Nations General Assembly
formally approved a resolution declaring the year 2022 as
the International Year of Glass to celebrate the
heritage and importance of this material in our lives.
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