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Distribution of the glass
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Glass categories excavated from the

e Tesserae
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Glass Cakes
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Heterogeneous
Glass cakes

Homogeneous
Glass cakes




Catalogue of glass cakes

Serial | GLASS CAKE MAXIMUM WEIGHT|¢01 oUR (Munsel| MOUNTED
Site Number Col Chart
Number PHOTO DIMENSIONS (mm) | (GRAM) |Colour Chart)  IsampLE
#011 PCP92-D4-19 | 100.48X60.20X20.73 | 225.30 5RP 2/2
#012 PCP96-M3-07 | 50.86X50.37X10.55 | 81.03 7.5R 3/8
#013 PCP96-M3-07 | 30.77X30.57X10.08 | 22.58 7.5R 3/8 i
5PB 82 (and)|l
#014 PCP96-M3-07 | 290.10X250.70X20.63  1710.20 |1 o0 -0 :
10RP  6/4 | &
#015 PCP96-M3-07 | 140.50X120.80X20.58 | 651.60 [5G  5/2 (and)|

R-Y 8/10Y




PCP glass cake - 004
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Glass cake 004, photomicrograph under XPL and PPL,



Scanning Electron Microscopy-Energy
Dispersive Spectrometry
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Calcium phosphate phase



PCP glass cake 008

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




PCP glass cakes 013

Copper metal




Electron Probe Micro Analysis
(EPIVIA)

PCP A6 9\0« Co.he ooq. B

I

block diameter 3 cm :
3é/ 6"2/ S«



PCPEIE-I]l]el:llElements 8i02|Na20 | Ca0 | P205 | K20 | HgD | Al203| Fe203| TiD2 | Mn0 |8b205 | Cul | CoD | Ph0 | Zn0 | Sn02| 503 | Cl | Ba0 | Cr203| As205 | Total

purple area
44| 29/0Jul05 | Wi (%) [63.6]13.4]11.4|065{0.81|0.78]3.17 | 056 |0.11) 1.54 | 0.01 [0.04]0.02{0.00{0.01{0.00)0.03)0.73]0.01]0.00]0.00 | 365
15| purple area [ W (%) [64.2113.4 115|067 [0.80|0.55]3.44 | 0.60 |0.10) 1.53 | 0.00 |D.03]0.03{0.00(0.00{0.00)0.06)0.76]0.02{0.00)0.01 (578
46| purple area | Wi (%) [64.2]113.4]11.7|0.45]0.81|0.82]3.46 | 053 |0.03) 1.11 | 0.00 |D.00]0.02{0.00{0.03|0.00)0.05)0.80]0.08|0.00)0.00 |37 .5
47 purple area [ W (%) (6421133 )11.7)040(082|077]3.39 | 059 |0.12) 1.04 | 0.00 [0.05]0.00 (000000001 )0.03)0.780.07] 002 0.00 (%72
48| purple area | Wit (%) [64.4113.5]11.7|0.45(0.82|0.71]3.21| 057 |0.10) 1.17 | 0.00 {D.03]0.01]0.00{0.08|0.00)0.05)0.75|0.05{0.00]0.00 |57 5
49| purple area | Wi (%) [64.2]113.3]11.6|0.58|0.82|053]3.42| 053 |0.12) 1.30 | 0.00 {D.00]0.00{0.01{0.01{0.01)0.0710.758]0.05{0.01 | 0.00 |57 .4
o0 | purple area | W (%) [64.1]13.5]12.110.36(0.85|074]3.39 | 0.65 |0.11) 0.49 | 0.02 |0.00{0.00{0.00{0.00)0.00)0.0210.75(0.06]0.00 | 0.00 |57
o1 | purple area | Wi (%) [63.7]13.6]12.2|0.35|0.82|0.84]3.53 | 063 |0.12) 0.48 | 0.04 |D.03]0.00{0.07 {0.00{0.00)0.06)0.78]0.05{0.00]0.00 373
22 | purple area [ W (%) [63.3]12.813.9|045]0.77|0.80(3.37 | 0.60 |0.11) 066 | 0.02 [0.00]0.03{0.00(0.00{0.00)0.05)0.710.05] 0.00) 000|975
23| purple area | W (%) [63.3]13.212.2)0.57 [0.60(0.79]3.35| 063 |0.11] 1.49 | 0.00 |D.06]0.00{0.03(0.00{0.00)0.06|0.76]0.07|0.04|0.00 |57 .5
o | green area | W (%) [B2.2113.813.01047[0.71(1.12]3.74|0.73 |0.15) 0.64 | 0.00 |D.05]0.00{0.17 (0.00{0.02)0.0110.7210.02{ 0.00 ) 0.00 |97k
25| green area [ W (%) [62.3]13.413.0|056(0.72|1.05]3.73| 079 |015) 0.75 | 0.00 |D.00]0.00{017|0.01[0.04)0.01)0.66]0.04]0.01 ) 0.00 |57 .3
ob | green area | W (%) |27 114.0112.810.21{067{1.11]3.80 | 0.81 |0.13) 0.16 | 0.00 {D.00]0.02{0.03(0.00{0.00)0.0210.75]0.05{ 0.02 | 0.00 |37 .5
o/ | green area [ W (%) (6241137 131045068 (079|386 | 0.61 |0.14) 0.45 | 0.00 [0.05]0.00(0.10(0.05|0.00)0.04)0.77 002 0.01 ) 0.00 |57 .4
o8| green area [ W (%) [62.8]13.5]12.5|0.58]|0.79|096] 3,658 | 0.75 |0.12) 1.14 | 0.00 {0.01]0.03]0.10{0.00{0.01)0.0110.73]0.07{0.04 | 0.00 |57 .5
S| green area [ W (%) [B261139]13.01036(0.71|104| 365|077 |012) 035 | 0.04 [0.01]000{0.04{0.04|003)004)1076|005] 005000 |57k
50| green area [ W (%) [626]13.5]12.8|063|069|0.958|3.60|0.79 |0.13) 0.684 | 0.00 |D.07|0.00{0.14|0.00|0.00)0.06)0.65]0.05]0.00)0.00|5%7 .5
51| green area | W (%) [63.3]13.1]12.3]0.61(|0.88|066| 363 | 067 |0.12) 1.29 | 0.03 |0.03]0.02{0.23|0.02|0.01)0.03)0.65]|0.05| 0.00)0.00 {377
32 | purple area [ W (%) [64.4113.2)11.8|0.41]|0.86|075]3.55 | 0.61 |0.09) 1.02 | 0.05 [0.07]0.00{0.00(0.04|0.00)0.02)0.80(0.0070.00) 000|975
53| purple area | W (%) [63.6]13.0113.110.48{0.78|0.70]3.21| 052 |0.07) 1.21 | 0.00 |D.07]0.00(0.11(0.00{0.00)0.07 10,700,035 0.02)0.00 {977
S | purple area | W (%) [B3.71126]120(053(|0.77|080] 342|055 |0.09) 181 | 0.04 [D.05]000(0.04{0.00(0.01)0.03)0.72(0.05{0.00]0.00 (597 3
74| purple area [ W (%) [64.0013.3]11.5|051]|0.82|064|3.47 | 064 |0.09) 1.30 | 0.13 |D.03]0.02{0.03|0.05|0.00)0.05)0.75]0.05{0.01|0.00 |57 4
75| purple area | Wi (%) [64.5113.5]11.4|0.45{0.70|069]3.43| 065 |0.10) 1.07 | 0.00 {D.00]0.00{0.03(0.04|0.01)0.0710.75]0.05{0.00)0.00 |37 .5
76| purple area [ W (%) [64.5]113.4 114|047 [0.84|057]3.31| 060 |0.08) 1.60 | 0.00 |D.00]0.02{0.05(0.00{0.00)0.03)0.75]0.06|0.00)0.00 |57 7
77| purple area | W (%) [64.1113.0111.5|0.55|0.82|065]3.43 | 0.65 |0.10) 1.45 | 011 {0.01]0.00{0.01{0.00{0.00)0.03)0.77(0.05{0.010.00|37.3
78| purple area | Wi (%) [B46|136|116|070[073|077 344|062 |012) 118 | 0.00 |D.02]{003{0.00(0.02(0.00)0.05)076(0.05{ 000000 |596.4
79| green area [ W (%) [63.6]13.1]11.8)0.35]|0.76|0.85]3.62 | 0.71 |0.11) 0.35 | 0.02 |0.05]0.02{0.07 {0.00{0.00)0.0710.81]0.08{ 0.05 | 0.00 | 36.5
30| green area [ W (%) [63.4]113.9]12.4|0.31|0.74|067 | 3,48 | 064 |0.13) 0.24 | 0.03 |D.00]0.00{0.07 {0.02|0.02)0.00)0.75]0.01{0.04 | 0.00 | 365
31| green area [ W (%) |27 123157034 |066|075]3.23| 059 |0.08) 0.35 | 0.00 |0.01]0.02{0.03|0.02|0.01)0.02)0.64 (005 0.02)0.00 |57 4
32| green area [ W (%) [64.1113.8]12.210.32|0.76|0.86]3.42 | 053 |0.11) 0.39 | 0.00 |D.02]0.00{0.04{0.00{0.00)0.0210.83]0.05{0.010.00 |37 .5
33| green area [ W (%) [64.01138]11.8|037|0.76|081]3.36| 061 |010) 0.47 | 0.00 |{D.03]0.00{0.03(0.00{0.00)0.071070(0.04{ 002000 (570
00 [ nenla araa ] wd iy R4 41422l lnaeln 72 n 7 2l nes In 1l nenl o Ioonloonlnnslnonloonlnnalnzelnmloon Tonn Tar 2




Petra Church glass cakes

Si0,*  Na,0* CaO* K,0* MgO* ALO* Fe,0* P,0, TiO, MnO SO, Cl
glass cakes

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

Group 1 70.1 13.7 108 082 0.6/ 319 057 046 009 0.7 01 038

STDEV 1.14 031 109 0.11 008 016 011 025 00 04 00 01

Group 2 689 182 793 101 087 235 073 0.17 011 05 0.2 1.0

STDEV 2.15 206 091 031 045 049 033 011 OO0 OS5 01 0.2

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




PCP glass cakes

CaOwt%

15 -
< 13 1
2 11 - & Group 1
QO g
© 0 ¢ Group 2
0 7- §% w0
5 ] ] ] 0 ] ] |
12 14 16 18 20 22 24
Na,O wt%
PCP glass cakes
1.5 -
N
S L0 ¢ Group 1
of 05 o Group 2
o
0.0 +£ .
6 10 12 14 16




Waste
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Glass products trade routes
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Conclusions

**Documentation of the glass cakes from Petra
Church

s ldentifying 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

iNceE3INATIONAL YEAR OF

'/ 2023

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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