S29b8 g Lldxd (pols 4l 59

o
—

Sayls sla yaa susdila

3yl ol IS da ju dA) Oy L deli Ll
3300 9 Sua 8 e ladl G yo did
Olgic
G0 y0 Lol 9 oeulid cueal | ol 8
ailalis 558 2 L5 iue gy 5L bl

Laialy sBun)
83y Ld yale yisa
)ols s(w)
o sl oy S8 pusige
G383 g yby)(55
3l o 423 52

VAN g g



Ministry of Science, Research & Technology

&

H

University of Art

Faculty name
Faculty of Applied Art
ThesisTitle

The Technology, Diagnostic and Restoration design of external tiles
of soltaniyeh dome

Superviser
Ali Reza Razeghi (PH.D)
Adviser

Faranak Bahrololoumi

A Thesis Submitted to Graduate Studies Officein Partial Fulfillment of the
Requirements for the Degree of Master of Artsin Conservation and Restoration of
Historic and Art Objects

By : Parichehr M oradi
September 2012



L]



dols ugad

O & by o el 5 sl OLL ol (gla Joad plas 4S s pOe! il
Sl sl ¢ Loasbobl S daanssi 5 s ool ok plal (il Jaw ) 5L sl 5
Goi ot a5 JolS dle 3L (Ll b 5 b)) sk b R Ol Siagy nslad s
sl 43 S Ly g ale
dal st Coloul sdge 4 Lo O o st 358 SLE 395 5,050 O &S Sy 3 ol il
R

'@)\3 Lzl



0 LS~

-

Oler Sop S oasm 5 62l S 0 5S5 Oler 5 Olnl Solers ISl willale A4S
Y Gladle w 5o s Jleos Oles Sode b oS el ad soll 50 5005 Lsle ke gladiS 51 s
ool ol Eolus| Mw.w BE (}b[};&j‘) o ko o=t dazeo QUQ.L.« .]a...ujj (éa) VA3

Coew Sl ol Ll 31 s enlaze 033 b 4S el aral )l g8 28 Sl LS
aberm SUAYAVLIYAY gladle o 5o 48 Gla 318 (3lasl 5 Copn Lilodys el OF 2 oS1>
Ll 3l plonil (S 3 Sl e S35 OV pins (g5 3 et 3l sl ) B g a8 ol SLelutS
L'J;'.‘>'q“) 4 Cj;&: wa LSL“L;";S uw ‘°3‘54‘; gﬁ‘ CLQJ\ )‘ JL.» L_i.i ;,.3.):9 @U}S QLA) e )\ o
Ll S 15 b sl Bl 5 s (ol 5 (g m Bl 4 503 S

sy o b 28 Glacld 53 oS cl placs 5o Mo 5 s el wlbobl ol Lol o
s ol Jle cold gy bl ol 5 ol 3 SOldlas plil bl pl ool ool
L oass onl o ool s 4 e T CJN Lol 4 ol L,.:..j JA‘}&L&MTW
SlS 5l odd ool A ST 5 AT (Sl (gl Sluls Sldlas 1 esliz
)\ o)j;:)cf)b Cf ‘-;."L\ALM Lg‘fwv\,l 4;>LJICP}SEM 6“&)3)‘ oJL&.I.w\LaLﬁuw
v\iu}\nﬁ' u.i)}d' JALO L)"J:”V'GAASMD@ olis mel.i U"‘)‘ J»pb— c:L’;: .,\.:ij sslewl FT-IR uﬂj)
opow bl Wy aul 3w cd dbp e st SIS 5l 5 BT pde L bLsyl s ol
el 0351 A5 Zuayn i e Oy OLL 4 sl OV s JLES e 5 o L3 i 5 |
juw;,\iﬁ ‘af&;-cSJS Qﬁ&u%ﬁ)QJJbTQMJ\Lﬁuwwaéﬁ&t&jb

Lyl
4.:'Ua.L.c st/ cuw ewlls cwu WT ‘wu uﬁ Zajb .L:JS



.................................... by V-
............................... dlw ol T

.............................................................................................. L}:-E?JUL«-AC}A)AQJJJJ)C”:@\ —£-)
........................................................................................................................................ s Sl -0

ey

- -)

................ Gers gley g,els 21V

-\r-)

............................................................................................................ ol 5 B8 ls s Y
....................................................................................................................... S gl Y
..................................................................................... (’L"u-i)i 5 Ny
......................................................................................... Gome S5 YN Y
................................................................................. S RCIPT-{C S i P P
........................................................................................ e S8 gV VY
........................................................................................................................ eSS YN Y
.................................................................................................. LR VR T P

B R



T Y e O ksl 5 ol —¢-) Y
YV ot (basle aCl) sl aSliss ad ol slge =V £V -Y

YA e douly s sl slge g1
LU OO Sl 08 S adglslee YN Y

L0V 2 oS Sl sl slpe  —E-) Y

T e oS Ky sl slge —0-§-\ Y

Y et Lol ol o Sege -0
2 OO OO OO OO OO OO OO P T SPOTSO TR od V-0V
ettt AL Sy V-0V

0 e e e S Y0\ Y
e ol s Al e s 5 Bl —f-0-1-Y
et s Cwoglie —0-0-V-Y

0 b ettt ettt b bbb a st s st et b bttt aenenas Conlp o -0V Y

O} et e e V-0 Y

O] e ol Sl ol A0 Y

) U N Y O SV LU WY
O ettt okl L;LAWT -\-Y-¥
OY e eeeeeeeesssess e St S5 SNy

O e ol S, YV Yy

00 oottt S o GElpm Y YY

00 ettt gbdﬁ\).agl.;-.xﬁljijpjj 0 A

0T et ol oy Ses 01V

O e e ne e Sk ol vy

OV et Ol ols Sl s s VYV -Y-Y

OV et e ol )l el ch.ﬂ —A=\ =YY

OA ettt e ol s A -y -y

OA et Ol 033 Shdw =)o) -Y-Y

08 o eeeeet et Sl a5 K5 glaasd sl )Y ) -YY

08 -t Ol 3 S Sy S SNY Y



\a
\Al

\4

\43

YA

144

K

........... s il —Y-Y-Y

....... S i
....................... il ol YT

aslble LS sl 35 obs b Vg

.......................... willbhe (g5 35 lao, S Y-t

........................................................... . e -
............................................... L;AJA LSLQL;QS&LBU Loy BBy

.............................. S8 o8 e UL et

....................... Lg‘e)'jjz.é g_)L'J j..)lj —\-0-¢
............................................ Gy ol j:)u -Y-0-¢

......... e ol BT rog

(aglabe A8 gla L3S Ll D e St
ol 408 ola L35 abs ol DYoo



\Ye
\Ye
'Y
\YY

‘¢

VYA
AR

Y'Y

\ Y'Y

V¢

\FA

................... 0555 53 b 58 Jls il Oledr Sl s edel 3y 4 coles =V V-0

.................................................................... sk, bldl g gyl Ses =Y-V-1-0
............................................................................................. S CPRUAN CRA R
........................................................................................................... sl o Y-V -0
........................................................................ coslol O 5 g5l s VYN0
....................................................................... e laam b S5 05,0 —Y-Y-\-0
............................................................................. s S slite slal SFoY) o
........................................................................ oo ey el Sosline gl > —6-Y-) -0
........................................................... la LIS S5 gl l o ps sl —0-Y-) -0
......................................... i g 38 Ole s 63,5 Y A8 el Y-V -0
........ égagyamgu%g,ufmgubgqéwoxm%qﬁ —V-Y-\ -0
............................................................................. L 28 o 03 e 35y AT -0
................................................... LS sk, 358 5 T s a8 ol 4-Y1 -0
......................................................................................................... s glac ol Y-V -0
..................................................................................................... SR WY C B A ()

......................................................................................... NP INTSRE NI I

....................................................................... b 6 o iS5 S x YY) -0
b 6 5 Ky osls —t-¥-) -0

............................................................................ e ol Sl K, —0-v-y -0

.......................................................................................................... L;?va-" LSLQW‘ —£-\-0
...................................................................................... J~.§ L;LA&..:[S WT) ufﬁ d\ﬁ.«

Yo

(b &S (sla 518 200 b 41,1 s Jd

................................................................................... Loy S 51 (6,8 o g oo Ko s
.............................................................................................................................. Ol CdS 35
............................................................................................................................ ©lS LS8

.................................................................................................................................... la IS %5
............................................................................................. wtsjuw@b&.s@p,

|



VY oo b o515 1) osled Con s
NT00 e SEM-EDXU:U)\“_;W%;;@L&YUL@@ﬁ
VWY s ICP 25, L s paie 52 il F o jlad o
YW oo FF-IRULJ)@ougu,-I;\yu@u:i o slas St g



Lad g o g8

............................................................ Mduw\ .\4}.:! rM\jdﬂQ))‘}sJJﬁ
........................................................................ JL:A ejﬁduw‘ﬂbwdwjjj\

...................................................................... (aslale) U1 o ool 55 olos gla el )L
............................................................................... (@Uﬁkﬂ:) JLJ J.‘.;- AK.L.».:‘ L u:l‘)ld d‘)‘:‘:‘
(aplaln) ;LTJ:;- ol 53 5L g 5 s

.......................................................................... (aslal) sUl s oKl 3 coshy Ao ys

(agllab) 5UT o ool 3 Oz slasss
(asllal) sUT o ool 55 il Slele O 5

N osleds Jods
¥ oosled Jsdr
¥ oosled Jsder
ol ol
0 osleds Jod>
N ojled Jsdr
Voosled Jde

A o)l»..id).b.-

................................................................................ L & ged 55 S Of Gl ds s 4 e jled Jsds
................................ SEM-EDX s, 4 slojs b ol sdins LS25 obs 5 JUT 2= eled Jsaxr
........................................... |CPJ:))qduféudjtsgwﬁww\);u@u N ol Jsds
................................ SEM-EDX s, 4 3,y wld QMJJ;_:;yu);uT@u Y o led Jsds
.................................................... ICPu;j,Mpmvgwﬁags.nysn)gu@u;wwu,:dj.\?,
................................... SEM-EDX i3, & (Sie ol sdians |5 psbie BT il V8 o5les Jp
........................................................... ICP sy 4 le (S 55 580 AeeST LT s 10 ojlat Jstr
................................................................................................. @K.;w”uj el gl per Vel Jsde
........................................................ il LS >l iy (5 25 ol conl Y o led Jsd
........................................................ wlale L8 >l g 8 3 alid ol DA o)l Jsu
........................................................ wlble LS ol at g (5 35wl cunl 14 ol Jsis

................................................................................................. u&“fﬂ)ﬁ GJW.SSL{J\)A :Y' e‘)ijlJ_jJ?.'



uJ&ﬂwJ@

.............................................................................................................. el lae ) S 514 sad L 10 K2
............................................................................................................. ael g Ol 4 et (gloy s 1 IS
........................................................................................................... Sy glas, S (o @DV S
............................................................................................................................. (S0)* sl A K

...................................................................................... )j.L::A 9 6‘4..:..:«.2 Lro:.kt.w dl.q:?-l.w (&.J L;ALH) q J&J
............................................................................................................ SiO-N&O (gaics Ol Vs IS5

.............................................................................................................. Lo 51 3108 Clad (o3 sdoma o) ) I

.......................................................................................................... e S 655 2 SI0; Y S
.......................................................................................... PO T TR scvpi | JUWIC B R | gy CO
........................................................................................................ JESCJURE SR CIE ) RE Rt
.......................................................................................................... Slid cos Ol (v ) Vo S

......................................................... ainh a5 OF Glad S0 se o sl plonil J2ST5 51 pled N IS

.............................................................................. 15N30.85510; (sains ke ol S b ol A IS
........... slize s PH 5 Y0% 55 T sladshe 53 55018 5 sladed sSow (oL ol SLs 014 I
....................................................................................................... willales ke LUl Cond e VeSS
............................................................................................................... wsio Ol s asllale glo VY IS
................................................................................................................ SB Ol s asllake by oYY IS
................................................................................. W 018 e s o 5l ey aillahes 028 YY s
......................................................................................................... ailble by cundse (o () YE S
.......................................................................................................... asllals LS ey Cuia OO YO IS
..................................................... S B aES S e Sa) e e sl by YT IS
il at s atw gy 53 LS TV S



A Y e ettt ettt ettt et e ert et et e nte et enteas @&L.«JJJA}BCL@")\Y/\J&;

AN e allahes 1S 6l ) S8 YA IS
AX et gl S sl OO e IS
AY e e N e R R DA R I N
AL e e il s b IS = b Y ISCs
AL et Sl 018 e s po Sl Gy aillale a8 ¥ S
AD e e o L8 - b XE S
AND e e o SIS F b Y IS
AT ettt aillle 1S 3 S g o558 51l ¥ IS
AT et asllales 1S sl L35 55 B Y S
AA e asllakes oL 53 35 50 slao, S 51 ol YA IS
AN e e 0555 s 5l pled ¥4 IS
A e aslal ol )3 3 gz g glae, 58 5l (St - bt IS8
0 e e b 28 Wb 53 VU s 1) s
Q) oo Gy edins LS5 5l ge oty b () £Y 1SS
QY e llle 18 gla 25 6 55 Sal aisls olyb Y K5
A et o loss s ol (o o) £t IS
L 2 a5 loys s ol o IS
Q0 ettt sttt oo Sl L2 Gl Sl (7 oD 1T IS
Q0 ot o p S IS Gloss b Dl shade £V IS
L PR RPTS R N - E VN L
QA e w-ﬁd))ﬁ&gwcﬁbcﬁwiiqc}ﬁi
Qe e S 35 oY Ol o S
A e oo S oY Ol shads a0 IS

L O S Ste Dl shaie e 0 IS0

) e e sla Bl Sle ol i(C ) ot IS
Y ettt ettt ettt et r ettt e st e e et ereeaenan dufduwlsb;{,&wuw OOJQJ
AT OO ORRRURRNY ok Sle u.<..:..A uw (u ) 01 Jg.&



VoA
144
3

BB

AREY
)4
'Y

'Y

........................................................................................................... gwcb_ﬂﬁgjgﬁ&&j_?:o\/‘_}&i
........................................................................................................ uw ‘U“y‘)) Bl LSLQ&_JL.:— 0/\“}&;
............................................................................................ vkj))hdrzb-olj@b&g&cj]ﬂoqt}&z
........................................................... S Sy B LSS 0 S esly 5 i gl (ol N 1K
.................................................................................. LQJAS S ul&jbngJw 4->:Jlg <u c;ﬂj‘) Y Jg.&
......................................................................................................................... Lﬁ‘\-?,')l-g LS)‘)§ a)LA-:J Ay Jg.&
............................................................................................. A ) e s (gl a8
................................................................................................... LS o5 S Gl s ceas T S

................................................................................................................ 03 ol sl LIS e e N0 S

............................................................................................................ sslal B s gloal, OO A IS
........................................................................................................... Ujf)bl.h;ilf{).lﬁé@fﬁf\\/&&.ﬁ
......................................................................................................................... LQJ":LS)‘NLCL‘”_\AJQ‘Z
............................................................................................ uwchwfhapjy&<u‘;d‘)-\qg}§.&
........................................................................................................ la 58 o, p ol 03805V G
........................................................................... L 035 b A s el s a4 lseal mhaw VY IS
.................................................. uw @fﬂ b\»ed\ J.:‘ DL C)a.w): ol Jle;:‘ g_‘.ibu Z(G»;.) ‘J\)VY J&.Z
...................................................................................................................... L“‘L;-ZLS )‘NL’ d)ﬂlﬂ AN J&Z
.................................................................................. Sl O3 5 e 5l b S GbI sagle v (IS
........................................................................... ol Sl 28 Ol bl Ol uS/.LU.; (o) Ve S
...................................................... s 53 (6,853 5l ey la L35 OLbI Ol Sy, s v IS
............................................................................................ Ol s by s Lols ) pa- VY IS
........................................................................................................ b 28 53 K slads sl VA S
....................................................................................................................... «gwwﬁcwoxzv‘\g}g
.......................................... uw&w;amuuw}%f&;l)sLafztsjsjujﬁ/\~J§.:
................................................. LS bl 3l s s (855 0w 5 S8 (0 DAY S
.................................................................................................. SIS @ e glaas sl Ol 5 AY S0
............................................................................................................. hire gl )l (S35 04, AT S
................................ la 58 oglae slal 1 5s line gl 53 sl sl OIS (0 5 WD AL IS

......................................................................................................... Lﬁeﬁ;l..': L).»T))J Q}Ll.iddl)}\ A0 J&J



A

\Ye
AR

AR

............................................................................................. la IS wosline (gl 1 i(s T e I
................................................................................................................ s S elasl sl A S
............................................................................................................... Cslie K, L 8l caas AY IS
....................................................................................... aw;luﬁijdgtscawomwﬁzﬁ:wg}g;
........................................................................................................... UsL;ilSde,Y)aég:ﬁ):MJ&.:
..................................................................................................... Cashy 3 5 a5 B Ol 40 s
................................................................................................................... S s ol ous A K
............................................................................................................................... ol gy Shae Ay IS
............................................................................................................. la 28 s S 5 S o A S
............................................................................ G825 51 e s 3 S 5 e (o) A8 IS
......................................................................... aslale 1S o L35 53 (S, ls Gosgdoms V0 IS
............................................................................................... S ol Sl Ko (o wdd) V) S
........................................................................................... Colie sl 8 Glag 2t )Y S
....................................................................................... S Ol s o i 5 S gl )Y IS
................................................................................................. OB S Ws3b o g L3S o Nt IS
................................... A=Y ladle o S b 38 (o 55 5 el Ol kel aslie ) v0 IS
................................... M=) adle S Gl 38 o 55 5 o] Ol ikl acslie 1101 IS
................................... M=) adle S Gl 38 o 55 5 el Ol ikl aslie 1Y IS
................................... A=Y Gladle o S gl 38 o 55 5 el Ol kel aslie V0 A IS
................................... MY ldle e S gl 38 (o 55 5 el Ol ikl aglie V04 IS
...................................................................................... P RGN S S VR P RTI BR PU I R K LW
................................................................................................ S e 3wt S8 we s SN IS

............................................................................................... wﬁduwwu‘f&sﬂ\\i%ﬁ
............................................................................................... dw‘b)jﬁwuwwﬂ&ls\\op

............................................................................................................ hire sLIB (S55 05,0 N IS



(Geos (g k5 Ll iyl Juad



(Sl g S5 cwlid ol g ol o) 193 S



(ailabes A8 6Ly 5 s (Dm0 1p g Judd



(allabe 48 gla 315 AL LT Sllas 5 wlid o) tp )l Juas






