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Fig; 2: The main facade of Mashhad historical Musalla
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Fig; 6: The main porch facade of Toroq historical Musalla Fig; 5: The main porch facade of Mashhad historical Musalla
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C of original mosaic tiles of the mihrab of Mashhad historical Musalla is marked with a black circle,
Black color, C) Blue color, D) Turquoise color, E) Brown color, F) Yellow color, G) Green color
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o Table 1: Elemental analysis results of the white glaze
o] 5 ol 2oy iy Mo yais pb
1K m 5 Atomic percent | weight percent | Element
] o ES‘ =l n Pb At% W%
4 5.06 3.51 Na
] 10.03 7.35 Mg
1 10.84 8.82 Al
-] 59.42 _ 5.37 Si
4.49 4. S
o 1.37 K
0 5 10 15 Ca
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Fig; 9: Elemental analysis spectrum of the white glaze by SEM-EDX method
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Table 2: Elemental analysis results of the black
glaze
M
EE:Fe Mg Si [Pb Ca L;QJ‘ M)b @)9 M)b )*M Pb
C Na s K Min [F8 Pb Atomic weight percent | Element
percent At% W%
21.09 16.89 Na
8.09 6.83 Mg
8.34 7.81 Al
57.43 56.16 Si
H I | | " | L77 1.95 S
[ ' ‘ T " ) ‘ T ' ‘ S 0.16 0.20 K
=
Fig; 10: El rsis spectrum of the black glaze by SEM-EDX method 0.53 1.16 Fe
0.82 5.82 Pb
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ol Table 3: Elemental analysis results of the blue
- glaze
Ca [Fe
n £o Na-m 7o K Ca Fe [Co ud‘ o)) iy M) yais pb
Atomic weight percent | Element
percent At%o W%
14.52 12.11 Na
g 8.22 ‘7.27 Mg
1 6.74 6. Al
0; i |‘ — ‘LL ] . I ; . “ ‘\ — . — 53.07 Si
S
0 2 4 E 8 10
SEM-EDX gy 4 (9y05Y ol (o8 Gl (g paie jJUl calo NY S Ca
Fig; 11: Elemental analysis spectrum of the blue glaze by SEM-EDX method Fe
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Table 4: Elemental analysis results of the turquoise
glaze
PRI ol 2oy Sigkey | yaispl
K Cu . .
o MES\ Pb ca Atomic weight percent | Element
C Na o R Cu Pb percent W%
1 17.40 10.25 Na
2 4.06 2.57 Mg
3.05 2.06 Al
42.48 3.54 Si
i 0.67 0.64 K
o Y N[5 ) S S A | O PP PN 2.48 2.52 Ca
0 5 1o 15 29.03 47.24 Cu
0.79 413 Pb

Fig; 12: Elemental ana ctrum of the turquoise glaze by SEM-EDX method
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Table 5: Elemental analysis results of the brown
glaze
Ca [N Pb
(Fe Mg Si S ol . .
c Mal P ca Fe M Pb ol oy RPN pais plb
Atomic weight percent | Element
percent At%o W%
10.78 4.08 Na
6.27 2.88 Mg
0.55 3.33 Al
o] o | | L | 54.4 28.84 Si
0 T 3.24 1.88 P
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Fig; 13: Elemental analysis spectrum of the brown glaze by SEM-EDX method 0:01 0:02 Nei
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Fig; 14: Elemental analysis spectrum of the yellow glaze by SEM-EDX method
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Table 6: Elemental analysis results of the yellow glaze
ol do g e pais pb
- 5 Atomic weight percent | Element
sl 5 - - percent At%o W%
[ 7.90 4.15 Na
5.34 2.95 Mg
6.18 3.80 Al
45.99 29.48 Si
3.34 2.37 P
8.85 6.50 S
il e 7.07 3.2 Cl
! ; " ® 1.28 1.17 Ca
\‘ 495 6.30 Fe
_ 1.55 4.30 Sb
SEM-EDX (fh9) 4 K5)3)5 (o815 Ol (g paie 435 b Y JSo 7.51 35.69 Pb
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Table 7: Elemental analysis results of the green glaze
S wilaopy | Gigaep | el
e SI‘ Ja s - = o Atomic weight percent | Element
percent At%o W%
1.98 0.83 Al
43.58 19.02 Si
20.47 10.20 S
5.70 3.14 Cl
1.62 1.01 Ca
0 1 Y Y| AUV PP 141 1.22 Fe
o ® o 1 3.02 2.98 Cu
7.11 13.13 Sn
SEM-EDX 5 &2 S5)jsm (o8 Gl (g paie 405 il 10 S5 15.03 Sys.43 Pb

Fig; 15: Elemental analysis spectrum of the green glaze by SEM-EDX method

w
Sl S 5 3 & oy oo S 4y dpdie (S (dhae Bpre Glo A U oS 5 (g paie ages

)l [15];,1..»‘ ol ool us)k_i.of ‘9&64 Sy 9 WLA S )l 9 k_i,) .)lDu“LaLc Ul 9 e ‘U.D:] 4).§.~o e
d)lJJLL Lbu’.wl{uu ‘_;vL.MpuS)J )JJL59)5~0 ‘-)QAW‘ ‘UMUN)L" 5 4&»9)A0L&)9.~a>4:4>9:l;)§3‘)d9w
[l4]w| W c\m Vooo C )‘ /wof @Lo) » LQL;»K L)”‘ uu " 5t OC LS\A" dLo.) » )Aol...c- u;l
475 g adlae I Job> mls

Ssho yas GBS Gl pais 40l Job gl duglie A Joi>
: slo il Ol (s paie S5 olulis
favid era of Mashhad historical Musalla with the results obtained by

e of Safavid era tiles in the monuments of other regions of Iran.
This paper, Abed Esfahani | Lamehi-Rachti,
2018 & Zahedian, etal, 2001
& 2007
oy g ol . 8 \ 5 Sy (55 Ol
Tin & l& i i the white glaze
L E \ LEs e L_i;)bL:.MJ u.wlf ul&]
Manganese Manganese Manganese the black glaze
el odts s LS s Sy Y LSS Ll
cobalt(IT) 1t(1T) cobalt(IT) cobalt(1I) cobalt(1I) the blue glaze
o e o o Soyslojard (A W
Copper Copper Copper Copper the turquoise glaze
onl ol g 5% Kysloged ilS ol
Iron Manganese & Iron the brown glaze
@y 9 Clgedd oy g o g o2l e oy g ol S5y%)5 A8 W
Lead & Antimony Tin & lead Lead & lead Tin & lead the yellow glaze
o e SSpjm (A Ol
Copper Copper the green glaze
WY 8 Y 8 Y 8 p VY )8 Y 8 p VOYA )8 AJUMQ)}Q)B] Caold
17th century 17th century 17t century 16th- 17t 17t century 15th- 18t
centuty centuty




P94 P95 4 Byre S w5 )ls L anlllas Y-F
dool SLS 5 bl ISl 2 093l ¢ 31550 (b9, 4 o (S (s 3yme (o S iy 5l g L, aalllns
5 Sl gy psliteds amd o ol Lo &y (lazme Ll 5 (ljand Jolse Blie 3 551, lebad gl 5 plSoniad (e
s yme oS W 1 ol 305 2 3 ik b (Dlao > (5o iyme S SIS 6 (uli S a5
aalllaod ;g0 052y 5 55 595 b (BT 5% 5Ky oo s 50 adigad dal S S el g g e 5l mg 9 25 o]

=0 Jgx) (BS gy ey 4 Soe §yre Sla B Ak o9SigSue dalllae g )y il ol mls e85 )8 )y g
1ol 33 b & (Table 9

B9 Ubgy 4 o (Mo Gymo sla S Wity (b SIS S 5 5 5yl adllas gl A Jpu
Table 9: The results of structural study and mineralogical composition of the body mosaic tiles of Mashhad hijstorical Musalla by

petrography method
Microscopic specification Percent Mineral name
PPL ¢l jd i aSJ 1 o gSuno
White spot in PPL. mode Muscovite
SPL el 3 (cloged 4S - RTINS !
Brown spot in SPL mode Hornblende Amphibole
SPL cll> j5 (gloged 3, blas 23 Cudgn Sloged (5180
Tiny brown spot in SPL. mode Biotite \ Brown mica

PPL cdls )3 56 s s 60-65 Pl \\ \‘ F¥
Gray color in PPL mode Quartz \ Quartz

PPL b )5 (S50 . TN keas Jlsdls
Gray color in PPL mode i Feldspar “ Feldspar
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