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Abstract

There are many art works of the Mongol Ilkhans period in Iran that are unique in architecture and
decor. Zanjan Soltanieh Dome is one of the most important monuments of this era that has various
decorations. One of the most beautiful and unique examples of decorations in this building is the
special art of painting, which is decorated with colored layers and in the thin layer on the brickwork
on the outer porch of this dome and on the plain of Soltanich. Although in the preceding Seljuk
period, the use of gypsum as a lime was relatively common and customary, this type of arrangement
reached to its perfection in the period of the llkhani. Hence, one of the most prominent features of
the Ilkhani architecture was the superb skill in casting of gypsum and its manipulation in many
different ways. With the spread of gypsum in the 8" century AH, this method has been used to
cover the walls with decorative designs. In the period of the Ilkhani, white dressing usually came
with tiny levels, so they kept these smooth surfaces rarely completely white and simple. In general,
the use of color is more common in this period, as in all kinds of practices, staining of motifs and in
flat surfaces, the use of illuminated paintings of the species was common with a wide range of
colors. Soltaniyeh domes include various black, white, red, yellow and gray colors, which have not
yet been studied in terms of color combinations to identify the pigments and substrates used in
them. The questions are about their color combinations and certain features that have been
remained untouched by environmental factors. Identifying this sample of colors has a significant
impact on creating their proper protective conditions. Since this dome is in open-air environment,
it has been affected by the environmental degradation factors. The purpose of this study was to
identify the color combinations of these decorations, which were used for the identification of
elemental and combination of color ingredients using FT-IR and XRF analysis techniques. Today,
the use of various laboratory techniques for the recognition of compounds in the field of
restoration and protection of historical works is routinely practiced. A remarkable contribution to
better understanding and better studies has been made. Using the instrumental techniques is an
approptiate step to improve the selection of therapeutic effects. Based on the results obtained, the
pigment compounds were red, yellow, black bone and calcium carbonate, which have been used on
the plaster bed. These pigments have a mineral structure and therefore, have a longer shelf life than
organic pigments against environmental degradation factors. This has led to their long-term survival
in the external environment. It is also noteworthy that there is no protective layer on them.
Nevertheless, their resistant structure is the main reason of surviving these works.
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Fig. 1: Decorative gypsum inscriptions with colorful decorations
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Fig. 2: Soltaniech Dome

[17] agllabo 4G5 asgosmo oDV S
Fig. 3: Plan of Soltanich Dome Complex

weoie slagydo s el Ul 28 b))l
OIS sla i (glaS s Sy lag )5 el
DS e Jitie ) (ol plo (egia e slaansS
At ol g Sl (S Sibles g glse bl
oA (55 odd (BB golaw b (2)1 julas ol
ol (oot gl U olaol byl g, 45
J5b) ke S5y 5 )b b o 295 o0 0anlie

0 5¥

| 1A Gl g Jles (Jgl ol ey Jlw

u_w'.u “5))_) Lgl.lbu»l.m ol ‘_,’5) rvmb MU&L»
ClgSy (o aley 5 (lis s (aSS) (ogise
o 0alallzed 5 i o 6 pal g WlordeuS 5 eals
L alb aw Laglal o bl L [21] Sloauisy les b
5 Lachiw D95 e 6403 Dy 34y, astio slaayl)l
0555 ! Vb ) gsite oSy b (25 slawl)]

...\J‘b.))s u‘.\a.>9.) ‘) .\;j Lgb9l> 9


http://jra-tabriziau.ir/article-1-179-fa.html
http://dx.doi.org/10.29252/jra.5.1.129

[ DOI: 10.29252/jra.5.1.129 |

Downloaded from jra-tabriziau.ir at 14:00 +0330 on Saturday November 16th 2019

agllabi
Fig. 5: Gypsum decoration on the outer southwest of the
Soltanich Dome
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Table 1: FT-IR Analyses
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Table 2: XRF Analyses
SRR lodly (g Joreme diges
Final result The result of the data Unknown sample
FoR8 1B Saxe 4SS pelS g ol paite JUb )i R )
Red pigment Active presence of iron and calcium Red color
3); Sl (e SIS, plS 5 0l paic JUb gl 2)5 S,
Yellow end pigment Active presence of iron and calcium Yellow color
- oS g ol paie Jlb o> sl S

Active presence of iron and calcium

black color

S paie Jlsb jgin

Active presence of calcium

W&)

White color

ool e Jub jp>

Active presence of iron

SruSs S,

Gray color

aalaSs) diges (25w szl ols ¥ Jod
Table 3: Pigment Sample Device Analysis Results
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Table 4: Studies of pigments used in some of the Ilkhani buildings

odiS £y d..s\J 9y Dw\aj}‘ﬂ)){ dhbdﬁ‘._\ii) Lu I°L b)Lo.»f}
Layer and canvas layer Checked pigments Name of the building
& 9w ]S 0393 (S Vo gy (31 ol 095 2l gy 030>y \
White soil and plaster Azurite blue, red ocher, malachite, soot Old Hamza Sabzpush
Abarkuh
&S 9w J5 039 «uy93l (2 « SV o d 3] 50,8 ool 1Sy Y
White soil and plaster Red ocher, green malachite, azurite blue, soot Isfahan PIR BAKRAN
& 9w J5 CaSYlo juuw 31 50,8 olaal ) gulodsl Ly ¥
White soil and plaster Red ocher, malachite green Oljaytu altar in Isfahan
= By 30,8 colow jaw «Cayg3l ol oS Yo o d 3] 50,8 Oj 4Sy dwylo ¥
plaster Red ocher, green malachite, azurite blue, green silo, red Raknye School of Yazd
vermilion
& 9 b 5 0393 d 3125w o3 (ol 5 aglels 038 b olyp I
White soil and plaster Red, green, yellow, soot Soltanieh dome interior
decoration
& 5 hiw 5 3,55 jo 8 d 3 5o 8 S Vlo S gl ol eglos s 25 ol Sy S 4l 5
White soil and plaster 03ad Tomb of Sayed Rakneddin
’ Yazd
Silo Green, Azurite Blue, Malachite Green, Ultraviolet a
Red, Viscous Red, Soot
&S 9 b 5 0393 S Ylo s colow juw «ayg3l ol @ 08 Obled donl e dsdy \4
White soil and plaster | Red cyan, azurite blue, silo green, malachite green, soot The tomb of Sheikh
Ahmad Fahadan
&S 9w J§ 0393 «aSYlo s colows juuw 2y Y ol g0y 30,8 35 Ol dwyde A
White soil and plaster Red cyan, azure blue, silo green, malachite green, soot | Hosseinian School of Yazd

980 03 yodgds (Sylane & dilunly Sl 35 g Lo yin
SlaShy b phse il (glaoygs ) oS
13 00 ool Slains ¢ gl obol ;i oS
e glaS)l LT Laly 581 SLsdl 090
o e 1yl ialel 5l Jols zols .ol oadbaul )]
(Pl Glalejl pLol L &S 3903 (820 455 ()]
S5) = XRE (gpaic )15 g4 9 FT-IR J5Sg
g (S Olaml oS 2 () sdise
sdslCiwdin ole @bt cdpd bl (0)¢ Cg>
Red —j0,8 ), 31 Ul&)) 308 K5 15l wlyle
Yellow =355 sl G1a5)) p,S L 25 <S5, {Ochre
(Bone Black — gl oliw) ol (S, (Ochre
o (Plaster Hemihydrate —guwlS &l )S) dut S,
w1355, (Bone Black — gl oluw) 6 S 55,
S G (b S5, S 0)) 9 08 15
S 131 WS, el oy S g s S
oy 0 el o 3 3gmge Ol o bl ol )

2 9 oddodlitul BSiS jo B b g 3o )8 (I3l o)
Oromed Cuwl oabosliial 31 5o )3 () p3y90 (Sl
oalawl Lals olod 53 ol S5y sl j3 50 6090
=l g e Sy 5 Laasll l s Lol el 013,
Sl 0y slals yiin )0 &S Jyse ) sndsedliil
ol oabosliwl gaiie GluS 5 L g S,
S5y 5l i aslbale auS 3D o))l )5 uien
Sy 0ad o dylae 4 an g bl sadboslaiwl juw
o9 dged 3 apllal w5 > L s);
el Gledl et e cpl il wcowl sadoslar wl
slaly o Sl o9 j0 eolaiwlsyge ladliss,
g iy 5 5 a8l (o0l bt Ly (05LsS
S 5 o5 Sy I Ly 3 008 pgy 4

Cw) odubod il

Lo
15 T g dme 5l b 558658 e, ) oolizal

IPAA Gl 9 Jlg «Jgl olaiis qaio Juw | 1o

Ol ouslblis 35S 5158 wigi2 @b 9 e Ulgal G2S Blveal )l 5 10eslsSs ) CSlul / ol i HP\_SMU[MQ



http://jra-tabriziau.ir/article-1-179-fa.html
http://dx.doi.org/10.29252/jra.5.1.129

[ DOI: 10.29252/jra.5.1.129 |

Downloaded from jra-tabriziau.ir at 14:00 +0330 on Saturday November 16th 2019

@l . .
= Ub‘uﬂb_ Ryl g ju swliiad g

T oS s 5 03 s s dne gl il

Sl Sl
Sl Glojluw pyizee caly) jl wildioo p3Y 355
gy ol (68835 g (wdplis ((Sin b
9wl 18 Slaa lyse ol p e Cy e

9 55 JloS oliad i oSy )3 pliogd 5 oyl
$liwgd g oo Sl e jogas )3 1) ()8
ol ansly oyl

References

[1] Donald Newton W. Iranian Architecture
in llkhani Period. (Translated by Faryar
A).1967.

0)9.) ).) Ul)_’l ‘_;cM_w‘ d)LMA O”?‘“" _\Jb9s )4.[)9]
9 4 oL 1l (b8 e 4ez ) bl
[AYFE < dSTl8 daly o jls il yuis

[2] Abbasi J, Bahadori R, Bozorghmehr M.,
Beheshti I, Bahrololomi F. Identify the
Materials and Colors Used in the Murals
of the Rahim Abad Garden and the
Mansion of Birjand. ] Res Archacom
2016;2:63-76.
<L5.LCJ~_.<).’><A )_Q(o.f))) ‘1_3‘9) d).)LQd ‘.)‘9_? Q_S_M’L'c]
939 (plwlid (S (og o 5 2l (sive
asgore (5)lod sla LSl ) 48,54 (b,

[VE=5Y Y YD oy biwly

[3] Clark RJH. Pigment identification by
spectroscopic means: an arts/science
interface.  Comptes Rendus  Chim
2002;5:7-20.

[4] Karimi A., Holakoee P. Architecture and
Decorations in Pirthamze Sabz Posh in
Abarkoh.  Gholestan ~ Honar  Mag
1999;14:18-29.

o g solore 292 (2P Md syl (005 ]
y S aslihiad 098l (Bo2je 0jen s
[Ya-VA (1F) ¥ YAV

[5] Torabi S. Study on the Technology of

wall painting in Pir Bakran Tomb.

lEL | 1PaA gl g Jles (Jgl ol iy Jlw

S5y (g 2y 3955 (Fer05) 0,0 oyl ausT 1,3
aS conl Hlal al a STl elgl @b )5 ol 3
039 ! (F€203.Hzo) u_usf (Y L(bui L)’)’W‘e("
9 edS” Slawd ZAY ¢y S Ve (gol> odle ol o)l
O 33 36290 S OS5 sl S Sl S 78
Foe ol S i 3900 ) Jg 2,15 (S5 b5
Dles oo lias olow SO Wi 5 el
S ygodn S, il Sl 4 a6 b ol ol
S SS el Gledl lgi o Cunl 03 (Sdre LS 5
c\_fl)% Ll sl Oﬂl LmO—l < Bl Jﬁb Ry e

Maremat & Pazhohesh 2009:71-82.

[6] Nekoee Isfahani M, Khatabakhsh F,
Yazdani M, Jabalamelli R, Omrani R,
Azami R. Understanding and
Conservation of Oljaito Altar in Isfahan
Mosque. In: Rasol Vatandoust, editor. 7th
Conf. Conserv. Restor. Hist. Objects
Archit. Decor., Tehran: cultural Heritage
Research Center; 2005, p. 428-51.

Loy ebael by Slpes LSy Jole Lo e
e )3 galodyl Gl cblix g () sl
Oinlon peian GYLie dcgome «ylhiol zol>
Slinp g Sibyd g (Su, Ll oo g cblis
Cwgdyby gy LidsS A g)lone 4 dunly
slio ( Kmyd ey lojlw o8 img 105

[FOV-FYA YA (8555 g wd

[7] Farahman Borojeni H, Abed Isfahani A,
Shishebori T. Identification of Materials
and Techniques of Mural Construction of
the Five Buildings of the Ilkhani Periods

in Yazd. Maremat Asar Baft Tarikhi Mag
2012;2:97-112.

(olas Sliol iole aes ngp e ]
& )19 (5 g dlge AL ojall (g paded


http://jra-tabriziau.ir/article-1-179-fa.html
http://dx.doi.org/10.29252/jra.5.1.129

[ DOI: 10.29252/jra.5.1.129 |

Downloaded from jra-tabriziau.ir at 14:00 +0330 on Saturday November 16th 2019

[IIY-AY (P YAy Sinyd o o)l sl el

[8] Hamzeloo M. Applide Arts at Soltaniye
Dome. Tehran: Makan; 2001.
aolal e J_,;.Jf)) d.))g)lf dhb);m S o 9.‘0}4)}]

[AYA Lozl 05

[9] Aloupi E, Karydas AG, Paradellis T.
Pigment analysis of wall paintings and
ceramics from Greece and Cyprus. The
optimum use of x- ray spectrometry on
specific archaeological issues. X- Ray
Spectrom An Int | 2000;29:18-24.

[10] Darwish SS. Scientific Investigation of
the Materials and Techniques Used in a
19th Century Egyptian Cemetery Wall
Painting (Hawsh Al-Basha). Int | Conserv
Sci 2013;4.

[11] Stuart BH. Analytical techniques in
materials conservation. John Wiley &
Sons; 2007.

[12] Asadi Fard A. Introduction to
Nanotechnology Laboratory Equipment.
Tehran:  Secretarial of the Nano
Technology Development Board; 1999.

Bl cliges L olosl (e 5]
52918 dnogi 039 b Ay 10lpe5 9L (65l
[AYAY £5ib

[13] Kiyani M. Islamic Decorations. Tehran:

Cultural Heritage Organization, Iran;
1997.

948 (S Slye lojlw (ol )5 oM

[AYVS

[14] Hill D, Gerabar A. Architecture and

Islamic  Decoration. (Translated by

Vahdati Daneshmand M.)Tehran: Elmi &
Farhangi Edition; 1996.

Sl g 5 )lame LIS SIS oS5 Jaal

10l (Aemtily Sasg alaype tden ) (oMl
[AYVD ¢ Somyd g oo ol )liw

[15] Khademzade M., F I pour. Analysis of
the Developments of Interior Domes in
Yazd and Its Effect on Other buildings.

Pazhohesh-Ha-Ye Bastan Shenasi
2014;7:193-211.

‘59l_§|9 opLs )9—’L5’Ler°—“’| NPT ) obljfabl&]

O 35U 905 09 3 1S L3I slawl)l @Y g

[FVVVAY (F) Y AT ) aolis ol

[16] Makkinezhad M. History of Iranian Art

in the Islamic Period Architectural
Decoration. Tehran: Samt; 2008.

oMl 0)93 )3 Gl e )b gk S5 S

S BTN 4o ‘_‘,Lo)‘lw :O‘)’??" & slono UL»))J

[AYAY £(Cow) LolSisly Slusl pole

[17] Sobotti H. Soltaniye History Review.
Zanjan: Hamed; 1991.

oo agllals (o)l B oy Sidgn o]

[TV <ol dols

[18] San Paolozi P. Influence of Soltaniye

Dome Architecture on the Santa Maria

Delfiyore Haley Dome. (Translated by

Kasace R.) Tehran: Sazmane Melli
Hefazate Asar Bastani Iran; 1985.

2 aslaln 38 g)lose 13U g5 gl (]
L) aax 5) il o)udls bjlolils 05 laid Lo
)l_)] cblas Ls—l" OLo)’L..: C;I)U;;:}‘ :O‘)‘G:; (u.g.L,.S

[AYSF <ol bl

[19] Mirfattah A. Soltaniye. Cult Herit Mag
1995:170-85.

[AAD=IY+ VY AYVE

[20] Heidari F, Ahmadi H, Aslani H.
Technical study of A modeling stucco of
Soltanieh s Vault. Art university of
Isfahan, 2012.

plos (Mol y s il @l b )]
A5 ) (25 Sl jl e (BLIGE (s
i oSl Jy) ol 1S 4oyl il

[A¥R) . gio!

[21] Pope A. Iran’s Architecture. Tehran:
Samira; 2009.

Glasle el Lo ol sjlars plegl 555)] sy

IFAA Gl 9 Jlgs Jgl olodis qoaio Juw | 1P

Ol ouslblis 35S 5158 wigi2 @b 9 e Ulgal G2S Blveal )l 5 10eslsSs ) CSlul / ol i HP\_SMU[MQ


http://jra-tabriziau.ir/article-1-179-fa.html
http://dx.doi.org/10.29252/jra.5.1.129

