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Abstract

During the Qajar period, due to the influence of European artists, the method of oil painting became
very popular in Iran, where this trend was common not only on cloth canvases but also on decoration
of the walls of buildings. The western art influenced not only the use of materials, but also the
method of execution and even the type of designs, and led to the blending of Western artistic
methods with Iranian ones. During the Qajar period, various designs were used to decorate the walls,
and traditional and western colors were used, sometimes in combination or separately, to paint the
designs. According to the researches, the most used colors in the Qajar period are: lead white, calcium
sulfate, calcium carbonate, huntite, barium sulfate, zinc oxide, ochre, amber, arsenic, orpiment,
vermilion, lead chromate, green Silo, azurite, ultramarine, Prussian blue, malachite, chrome, cerulean,
carmine, brass (copper & zinc), silver, gold, ivory for black Etc. Sadat-i-Dormiani's house is one of the
unknown traditional buildings belongs to Qajar era located in the Bid-Abad neighborhood of the
Mosque of Isfahan Masjid Seyyed. This building has been registered as one of the national
monuments of Iran on August 22, 2005, by No. 13013. The total area of this house is about 900
square meters, where it has now been converted to a hotel, called Sohrevardi. This traditional hotel
contains beautiful decorations such as stucco decoration, mirror work, and mutrals. In this research,
the importance of the some principles utilized in order to performing the walls like drawn patterns,
the techniques and materials have been considered and finally, the obtained results was compared
with the materials used in other Qajar paintings. Due to the fact that most of the colors applied in
these decorations are gold, red, blue, and green, and considering the principle of the minimum
interference, a very small amount of material containing the above-mentioned colors were sampled.
The samples were named with codes like B1 (golden color), B2 (red color), B3 (blue color), and B4
(green color). Laboratory analysis methods have been utilized to identify the color of substrate, the
pigments, the coating, and the protective coating. The characterization have been fulfilled by, Fourier
Transform Infrared Spectroscopy (FTIR) for detecting organic matter, scanning electron microscope
equipped with X-ray diffraction (SEM-EDS) to detect mineral elements and compounds and finally,
the optical microscopy (OM) to realize and analyze materials and pigments. Based on the obtained
results, the combination of huntite (Mg3Ca(CO3)4) and gypsum (CaSO4.2H20) has been utilized as
the substrate of paints. Huntit has been used from the past to the present both as a white color and as
a substrate for paintings. The applied colors were inorganic and the motifs were executed with an oil
technique. The pigments used in the decoration of the building are golden powdered brass (copper
and zinc), red lead with the chemical formula (Pb304), Prussian blue with the chemical formula
(Fe4(Fe[CN]6)3), and green which was a combination of Prussian blue and green-earth (silo) with
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chemical formula (K[AI3+, Fe3+) (Fe2+, Mg2+)](AlSi3, Si4)O10(OH)2). White lead with the
chemical formula (2PbCO3.Pb(OH)2) has also been used to create color tones. Moreover, it was
identified that a kind of protein applied to the pigment composition. It should be noted that all
materials and pigments identified in this study are consistent with the materials applied in other
murals of the Qajar-related buildings and architectures (in Iran).
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Fig. 1: Location of Sadat-i-Dormiani houses on Rezakhani map
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Fig. 2: Current location of Sadat-i-Dormiani Houses
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Fig. 3: The plan of the Dormiani,s house and the location
of the Barvars rooms (decoration room)
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Fig. 4: Decorations in the Barvar's room of Sadat-i-Darmiani's house
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Fig. 5: Sampling location of 1) golden, 2) red, 3) blue and 4) green colors.
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Table 2: The site of sampling and analysis of colors
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Table 3: Material detected by the FTIR device in the B1 sample
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Fig. 6: FTIR spectrum of B1 sample
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Fig. 7: FTIR spectrum of
gold pigment
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Table 4: Idntification of golden color by SEM-EDS

Zn | Cu | Ca| S | Mg el
ingredients

142 | 340 | 53 | 1.97 | 40.18 | 9922
W%

FoX gy Sae pj (Mo 5y ol (ShoA JS

Fig. 8: Appearance of golden color under a microscope
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Table 5: Tab. 3: Material detected by the FTIR device in the B2 sample
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Fig. 9: FTIR spectrum of B2 sample
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Table 6: Idntification of red colot by SEM-EDS

Pb Ca S Si Al Mg Na robe
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Fig. 10: EDS spectrum of red pigment
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Fig. 12: Red lead reference
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Fig. 11: Microscopic image of red pigment (40 x)
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Fig. 13: FTIR spectrum of B3 sample
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Fig. 14: EDS spectrum of blue pigment
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Table 8: Idntification of blue color by SEM-EDS
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Fig. 16: Prussian blue reference
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Fig. 15: Microscopic image of blue pigment (40 x)
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Table 9: Material detected by the FTIR device in the B4 sample
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Fig. 17: EDS spectrum of green pigment
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Fig. 18: Microscopic image of green pigment (40 x

L o sg 5l gLii 3,595 5 eandlS y9>
2o 2yl SluS 5 33 (CaSO42H20) olewss Jgo,
liosd Sy Ly (1 1) gl f (L
OluS 5 ol yeas 4 49 b & ol MgiCa(COs)s
5 o) S 1 &S 050 e paseiie Ul ples
daS d ol o dodleiwl s el eyl
OtTese )l Sy ceile ¢ en)S 5 (295 sp
3 Mo BB, aisdss 4 el LadliSs,
130] 3,5 oo )18 ool yee Sl (gyled sla Lol
CewdSs g Blo (aw 10b i 4Gl 4 g b
odlas sl AL cul ol 1 el iy cadbansls
polde jouis Cpired ol oddodlaiwl yiwy 3,8
P odle oyl jeuas | LI EDS cabs (5 G YL
2 odd oluwlidd Gy dataw a8 D)1 juw STy Sy
OO by 9 xS Sl Sl jpi 4 55 FTIR
J0) B o jlods pa—iad ;0 9,15 o)Ll « S5
S5y ol 4 aad o i e ) 3l (6 pdiges
POy i CS g Sl byl b ()
{30 3 & o oS5y (057 ) (sl oo
sy 9 posizesl] (ol ol 52 6yl
aS 10, o)Ll eSSy e )0 ghuw jew jels & S
K[(ALFe?),) (54055 yobas S5) (nl (alvowd oS
Lo e [31]Cenl ((F62+,Mg)](MSi},Si)ON)(OH)Z
Lagl )yt (S5 o o ditn (Gine JLS 5
Cdl ol gaw 3 (aawy yobds g Cunl oad St

1199 liwsls g JlgaeJgl ol o Jw | 59

. o s T < < 3 L s
Ulgdual ko s 30l 83l Slg o Glaglil Lo 53,195 GlasslnSs ) g Slgo bl / Gl e g Lo jg jud sacslaals
! E \5?.«.4«& )


http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47

[ DOI: 10.29252/jra.6.1.47 ]

Downloaded from jra-tabriziau.ir at 14:04 +0330 on Saturday March 6th 2021

kR ] :
wuwb R lwl 6 g ju doliiad g3

o2 oy 4y (MgsCa(CO2)s) b J5
A3 el 5l ey ad  glwlid (CaSO4.2H,0)
il par (Sl o 9 S T g o (98T
S b ile]l b sl oidodlinl b ol
ol 3 oad plolis clbailiSs, ¢ slge &S oS Aitun
Sl hgd > ass) e Wlaas g olge b (ing

b cdllas (V Jois)

&3 Bl
St sl Loy @b J 5l g b
dogilefl gls oo 5 ololid (ise > ) Ken
SEM-EDS ol&_islojl Jgimme) (sxe pils 554w

WL B g (O] (oowd (i g (coud oliing
Diles o (F10y08 9 Sy L aebld

Cwbgics

S5 glingd g S ded ()Yl yy s ) .Y
Syipdn M58 el oy W3S 0 (SN BB
LBl (s gy o JUS j0 b ey, g bogs o550k
053] S 5 L ad gy S0 gl Ky a4 oS
6] 83,5 o0 5 xS0

U aile S Glee BT S0 (9w 90 sogll 4 ¥
7] Mo S lgy ¢ lyile

5L el Slin 55 (glyal (gl i yia azdiS s ¥
L il )9 cuS 5 b L g 463,500 o3latl (5318 (sladd)g
53,8 o 211 g8 9ol 5l oslatusl § Couny

5 Lol )lo S 4 (gl (onie Lo 052 ¥
9 yean 58 3la ol ) culpliy St Sy
Uil |, (55, il Jole i it 5 oo odlitel

Lol ob)fL;o

References

[1] Alizadeh. S. Survey on ways of painting
development in the first part of Qajar
period, Negareh 7(22), 2012, p 73-84. [in

Persia].

B i Jo lib b g (wyy Solow 03lle]

YV Y 0,55 pole aollabiocg)blB Jgl )95
[VY — AF o

s | 19 gl o Jlas ol 6 jlouis i Jluw

SEM-EDS 5 FTIR OM (sla iUl 5| sl zols
CsiBly g sl (s i & A8 o0 Ao
4y gl w9 g (o oy o S 5 5l g
e (Plos NS ST Gl (e Conn ol o
Lol o3lanl

(S S 4 0
2 G (o)l glals alexjl ¢ gle)d Sbils &
Sl e 5 0090 albcundcan g3 S cwl il
oo a5 030 6yl e 98T el silile 5 oo
Opiiold ()€ 9 (Byd @ld ) Cul o S
S Lol 4 & 48518 Jlgp 3UT 9> S 0l
Olig 35 a8 A by cbaciond s g Klodgy Bgymo
03 )05 wd jgyal d L )Lals 4lyed 5l Lanl
a8y, la cbalS) g ololis gl Slosle 3L
45 s g (ol Gy b SlaSS 5l Ls al p
b sdbl g ol mages sl |y 5l (it
5l Jols gulis s bkl OM 9 SEM-EDS (FTIR
o 5 ) S oSS,y a8 5,8 jasuine b il
(g S ol yod 4y (Jaas Slga g jl Lo
Sy ol (3-.9) 855 )l ay SiSS g A
o SISl (S 5 9l > 4By e (Mo
(Pb30s) gy b oy 308 €95} 3238 ) 595 9
S S5 g (Feu(Fe[CN]o)s) g ol 95 51 !
s Ly (S5 s oo s o9y (ol o5 5
(K[(AP*Fe*)  (Fe?* Mg (AlSi3,Si)O10(OH)2)
(2PbCO3.PH(OH)2) &y dubas | 4SS o and]
Lacss) 0255 (ri9) 9 Ny laaidbys sbonl 4l
L cosly 50 i &Y OluSy )0 .l sadbodlaiwl

[2] Shirazi. M and Mousavilar. M, Retrieval of
identity in Qajar Era (case study:
ceramics), Negareh 12(41), 2017, p 17-29.
[in Persian].
slaa¥ bl ) gpuse Bl e olo (gl ]
$9) )9 dlas LB oyed pin > ugn
M0, S ole dolilad (Lol oysd sl il


http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47

[ DOI: 10.29252/jra.6.1.47 ]

Downloaded from jra-tabriziau.ir at 14:04 +0330 on Saturday March 6th 2021

3]

[AV = Y& (F\)Y
Gholamzade Kalaei. A and Samanian. K,

Structural analysis of materials and

techniques of plinth ornaments of Safavid
Era: A case study of Shah Abbas II
mausoleum in Qom, journal of visual and

applied arts 2018, 10(20), p 117-131 [in

Persian].

Jlod el ()9S anl (S wdlipM <]
Sl Wl o ady,lay oSS g dlgo gkl
b ool asy o 8503) (s5i0 593 (S
3 e asin 4 tngsy ol okl

VY =YY Ve YA o8

Abbasi. ], Bahadori. R, Bozorgmehr. M.A,
Beheshti. 1 and Bahrololoumi, F,
Identification of materials and pigments
used in mural painting of Rahim Abad
historic garden & mansion in Birjand,
journal of research on Archacometry,

volume 2(2) 2017, p 63-76. [in Persian].
i eledazme 2eS 5 b3 5yl Wl ol ]
dcgomo (5)laud sl B8 o By, i,
[VF = 5Y o (7)Y YD ool
Ashrafi, A, Westernization in Iranian

Architecture "The Impact of Different
Societies on Iranian Architecture from the

Beginning to Contemporary", Isfahan:
Goftemane Andishe publication, 2016. [in

Persian].
25U Sl Gleme 3 il (b Loyl 3al]
[yl Olo::.éf A\”QOL’)L@.@]

Memarian. GH, Static Tranian
Architecture, first volume, Tehran:

Naghmeh NoAndish publication, 2013. [in
Persian].

Jol 3l 0l Sl (soleme - pmacnadE (b loss]
Pirnia. M.K (), Persian architecture, Edited

by Gholam Hossein Memarian, Tehran:
Soroush Danesh publication 2013 [in

Persian].

OIS g il R5 Sl sleme S dene b ]
[AYaY

Soltan Seyyed Rezakhan (), Dar-al-saltaneh
map of Isfahan, municipality of Isfahan,
Isfahan City Renovation and
improvements Organization 2013.[ in

Persian].

ool Bl )y L B LS, aw lal ]

RS il 9 Slwg lajlw pledel ()l ed
[AYAY ¢ il

Aerial map of Isfahan, municipality of
Istahan, Isfahan City Renovation and
improvements Organization, Edited by
authors 2016.[ in Persian].

Oloslw . lodol gyl s ool olon 4 id]
‘J*i')—.’.s 9 ;v—Lw -o‘.{,&_aol s LS}W 5 LS).L“’ﬁs
[YaD fdlfJJ)K;

[10] Basiti, S, The comparative study of the

constructional ~ features  of  gilding
decoration of Qajar period in Isfahan case
study:  the houses of  Qodsiyye,
Shahshahan and Haghighi, Negarineh
Islamic Art, scientific research quarterly, ,

2014, 2, p 52-69 [in Persian].

Lo Lo Shy (s dlbs droms o ]

18350 diged Gledol 3 B 8)ed ML lin

sole delliad o i 5 (oo b bl
[OY — $2 (Y)) VAT _odol i iy IS5

[11] Bahadori. R, Tazimi. D and jahangardi. S,

Identification on mural painting of
Borojerdiha house in Kashan, Proceedings
of the First symposium on Materials
Science and conservation of Cultural and
Historical —artefacts, Tehran: research
institute of cultural heritage & tourism,

2012, p 143-149 [in Persian].

(82,55 e g o elass JLSb ) (sl

2 a8y e (laalliss) g dlso ololid § gy

daegore U lagd g p 4B lpd oSl

ST bl 5 sy ple il s &YLis

@l e oBlghy (0l MUY Syl 5 (S b
R AT SIPIC T SOE INE

[12] Rahmani. Gh and Hosseini. M, Intention

and its relation with colors used in royal
Qajar mural painting, journal of research

11999 Ll g JlgsJgl o)l iy Juw | 5

. o s T < < 3 L s
Ulgdual ko s 30l 83l Slg o Glaglil Lo 53,195 GlasslnSs ) g Slgo bl / Gl e g Lo jg jud sacslaals
! E wu )


http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47

[ DOI: 10.29252/jra.6.1.47 ]

Downloaded from jra-tabriziau.ir at 14:04 +0330 on Saturday March 6th 2021

kR ] :
\\_5G=LACJELMQ R lwl 6 g ju doliiad g3

on Archaeometry, 2019, year 5(1), p 31-
41[in Persian].
bl 5 (gdiocas . dums (g300 5 Lo peMe ¢ Slos )]

OB 53y sl ) 48,54 ()L
[¥Y = F) (10 Y sl Ay

[13] Nikoei. Z and Samanian. K (2020),

[14] Chaghamirzaye.

Identification of green and red pigments
used at mural painting of the Zandieh in
Shiraz by instrumental methods, Journal
of color science and technology, 2020,
14(1), p 49-61 [in Persian].
SLraliSs) alols plilels GoysS 5 125 ¢ 2555
59y Ll 53 355 0)95 o))l o )3 g
S5y 5298 g pole (gl (el 4l ¢ ol
[¥3=5) o (MVF ATaA

R.  Technology and
pathology and conservation plan for mural
paintings in Panj-Dari room of Sarem-all-
dowleh house of Kermanshah, M.A
Thesis, Conservation of historical &
cultural objects, University of Art, Tehran.
2017. [in Persian].

Sy el g (bl (olidb b5y o ol polic ]
4-\—~\4) 6—\—-&)] wL»))lf c\al)ubl: mLMJLa; 4}9,\”?)[.\0
Ol = o8l ¢ o,y g (b sl o ye

L\Vﬂ&

[15] Ghavami. F. Technical study of colorful

paintings depicted in Ghatarbandies of
eastern room of Shah-Neshin in Haghighi

house in Isfahan, Masterss Thesis,
Conservation of historical & cultural
objects, Art University of Tehran 2015. [in

Persian].

Sk 5 (50 Gl bl (b i3« ol5d]

ol (i Ll ) il By U slasn

9 ) bl Copo ul)l (sli)S 4l
[AYRY ()05 i oSl Sim 8

[16] Mardani, E. Conservation and Restoration

70

of some part of the wall painting in the
house of Akhavan-e-Haghighi in Isfahan,
Bachelor  Thesis, Conservation  of
historical & cultural objects, University of

Art, Isfahan, 2007. [in Persian].

sk E)l_i'v)]%.) )‘ LF§)> Ceopo g Lo 4\.@)] 6(_;313)/0]

| 199 Gliwls o leredal 6l cqouiinids Jlus

[17]

(18]

[19]

20]

21]

[22]

T Eayo (ulid )l ALl colodol (i (s3]

[AYAS ooy ol&iiily o 5o )b
Vatandoost, R and Bahadori, R.
Identification of Compounds Used in a
Wall Painting by Using Fourer-Transform
Infrared Spectroscopy, Proceedings of the
Conservation of Historical — Cultural

Center, Tehran, 1998, p 98-101. [in

Persian].

S sl (lolid dleg by 9 Jom cCuwgdybos]
B e o (i gy 4 (S)lgd (A
5 Cblis 0uSiidgy WY lie dcgezme JFTIR ay)48
03Sibgy 10 ytg (V) (i i Fu,b BT Caepe
V) ATV (Kimd g ol U] caege g clilis

[AA
Ahmadi S, Shokouhi F, Oliaiy P, Lamehi-
Rachti M, Rahighi J. Characterisation of
the Wall Painting Pigments of Baghcheh
Joogh Castle by PIXE. International
Journal of PIXE. 2005;15(03n04):345-50.
Esmailian. F. Syrvey of Monochrome
Mural Paintings Techniques of Bekhradys
House, M.A Thesis, Conservation of
historical & cultural objects, University of
Art, Tehran; 2014. [in Persian].

4l Ll ool (60,50 A1 il placSS
(o) slacdl Lol g conpe ai )l pwlis S
[AYAY lyes i ol
Samanian K, Abbasi Z, Kaldareh Al
Archacometrical Study of the Used
Materials in Qajar Easel Painting Using
XRD, XRF, PLM And FTIR Techniques:
A Case Study Of" Egyptian Gitl" Tablout.
Mediterranean Archaeology &
Archaeometry. 2013 Jul 1;13(2).
Firooznia. A and Samanian. K. Ingredients
and techniques of an Qajar oil painting,
Ganjine-ye asnad, historical research &
archiveal studies quarterly, 2018, 28(1), p
152-174 [in Persian].

9 5 (plwlid ool (19)55" 5 ailudl djg ]
J2Boygd (55,55, (ol > 4854 saailis,
g (ole dslilad . Sldol puldlp] 4 Cguie

[AOY-YE o (M YA YAV slias] aios

Pakzad Z. Color Structure in the Persian
Painting. Rev. Eur. Stud.. 2017;9:1.


http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47

[ DOI: 10.29252/jra.6.1.47 ]

Downloaded from jra-tabriziau.ir at 14:04 +0330 on Saturday March 6th 2021

[23] Stuart, B. Analytical techniques in
materials conservation, [Translate by
Bagherzadeh Kasiri M.], Tabriz Islamic

Art University Publications. 2014 [i
Persian].
9 ey 3 A5 A5 sl byy ol «jlgi]
(S 0315 Lo dgnmme daz i o S, BT clslis
[AVAY oMl i o8l 155505
[24] Siddall R.  Mineral  pigments in

archaeology: their analysis and the range of
available  materials.  Minerals. 2018
May;8(5):201.

[25] Fitzhugh EW. Red lead and minium.
InArtists' pigments; A handbook of their
history and characteristics 1986 (Vol. 1,
pp. 109-139).

[26] Eastaugh N, Walsh V, Chaplin T, Siddall
R. Pigment compendium: a dictionary of
historical pigments. Routledge; 2007 Mar
30.

[27] McBride C. A pigment particle & fiber
atlas for paper conservators.Graph ICS
Conservation laboratory. Getty  trust
postgraduate fellow 2002. P 1-86.

[28] Zagora J. SEM-EDX pigment analysis and
multi-analytical study of the ground and
paint layers of Francesco Fedrigazzi's
painting from Kostanje. InCeROArt.
Conservation, exposition, Restauration
d’Objets d’Art 2013 May 12 (No. EGG 3).
Association CeROATrt asbl.

[29] Erhardt D. Paints based on drying oil
media. Painted Wood: History and
Conservation, The Getty Conservation
Institute, Los Angeles. 1998 Aug 27:17-32.

[30] Holakooei P, Karimy AH. Micro-Raman
spectroscopy and X-ray fluorescence
spectrometry on the characterization of
the Persian pigments used in the pre-
seventeenth century wall paintings of
Masjid-i Jame of Abarqu, central Iran.
Spectrochimica Acta Part A: Molecular
and Biomolecular Spectroscopy. 2015 Jan
5;134:419-27.

[31] Ospitali F, Bersani D, Di Lonardo G,
Lottici PP. ‘Green earths” vibrational and
clemental characterization of glauconites,
celadonites and  historical  pigments.
Journal of Raman Spectroscopy: An
International Journal for Original Work in
all Aspects of Raman Spectroscopy,
Including Higher Otrder Processes, and
also Brillouin and Rayleigh Scattering.
2008 Aug;39(8):1066-73.

[32] Feller RL. Artist's pigments: a handbook
of their history and characteristics. Vol. 1.
1986.

[33] Grazénaité E, Kiuberis J, Beganskiené A,
Senvaitiené J, Kareiva A. XRD and FTIR
characterisation ~ of  historical ~ green
pigments and their lead-based glazes.
Chemija. 2014 Dec 1;25(4):199-205.

1199 liwsls g JlgaeJgl ol i Jw | 55

. o s T < < 3 L s
Ulgdual ko s 30l 83l Slg o Glaglil Lo 53,195 GlasslnSs ) g Slgo bl / Gl e g Lo jg jud sacslaals
! E wu )


http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47

[ DOI: 10.29252/jra.6.1.47 ]

Downloaded from jra-tabriziau.ir at 14:04 +0330 on Saturday March 6th 2021

Yy-1EV 3(1)¢ P99 Lalwolml asgly

f/;’ly’ﬂa!-‘/ Iy DOLI: 10.29252/jra.6.1.47 URL: http://jra-tabriziau.ir/

Litaohy Qs

ST s, 1551535 SBAIN, 5 dlga orluolin
ool (Sl yd (Fu )b Al g
¥ gnsball s S5 1 L e 7L 8 L

Oyl elytd (il yid ol &uiily o Su,l g (S yd sluisl s yo )l ol )87 )

Olnl (Ol 63K, g (i b e olKiimgy (K3 — S0yl BT Cnjo g Chlis 0uSiingy elecin gac g (00 ¥

11999/0B/0P :gbydy A9)0 1WQA/0Q/P0 :38Ly)s A6

dSy

ol ol oddz8ly leds! S Sorus Ll bl dbre 2 &S ol Hla B babas bl 1S sladls dles ‘d‘l{,o)’s bl B
Slod (BB 5 6yl s paS Aozl (631 Sl sl sl 0313 () 1 (6393000 (S S 4 (9iSTen &S &S
35290 (5)laud e glal 10 did) 5w dlge g ST Sl 4y codd 000dS g8 Cuonl 4y d> g b ighy cpl j0 45
angi b bl duolio )b sla il& )0 4id))Sa pdlas g dlge b i ololid dlge colesyd 5 cawl oddbaislyy lgp (ola 5T )
ol (85 a5 1L g 05 sl e 2 S5y ol 5l il cpl Sl 3 o g (ol a8 oMb (oS 2,18 oyt 40
Loty (K5 pam ool (clp (2Bl (slagbg) 3l pingl Gud & paw) (sl b (63108905 (s pr sl pic
ol ‘Lrﬂ oo bl (glys (FTIR) duysd b 50,8 5 grwwcids ol 3l .ol sadoslitwl S5 Ladlro &Y ¢ Con
o i cliS 5 g jolie (alwlid (s (SEM-EDS) (uSil (595 (S48 4225 4 jme (oag) S955) gSusg S
S P D90t s S 5 (3855 pl 53 A5 ool A g dlge Jdotisd 125 g (olulid (gl (OM) (5)95 98wy Se
S L e g i Sdre Cdlo shly oS,y a8 ad (asuie Cpizred 4 olwlid Lun g (iw J5) cusla )
Ty 3038 {59y 5 o) @y 29 £ 5l Mo 1l dites Sl by ol Sl 35 )0 48 4 Sab S, wiloadl ] 464,
ol oaoslial (S5 sl sl (slp oy ibeo 31 izren (ko) (SB 5 9 g 2 5 S5 e 9 o &
EDS (FTIR .OM c)l>l$ c@]ﬁ&)) cb)Kj)l%) ‘ubé("»o‘ gu)s 4)l> :‘54{)5 C.b‘.olf

VWWEAYOIA & a5 F ojlosds ¢ 35 Vo abld I dmy o b Kby A LS cadls LLS )]s :0lslSo Jotune *
firooznia.afsane@gmail.com : s xS! oy

ol Ly bl 5t 0918 (2] sl 5 sl (COPE) i) )5 G351 58 5l o by 3 581 3l 0 gl s a5 (b
€yl o ole BT 5


http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47

[ DOI: 10.29252/jra.6.1.47 ]

Downloaded from jra-tabriziau.ir at 14:04 +0330 on Saturday March 6th 2021

. © s geters < < ) . am
Ulgdal o> G 63l> Jlg Sl 5le 5592 (GlaoslsSs) g Slgo (lubud / Gl jSes g Lojg é s slaaly
s E wu )

50,8 el (S5 &by dbwl 9 (S5 oled daue
)l ol L59.Q_.o O‘)B’ 4 L}J&&«O S f°"9 ’L,’.JL\ Q»L&DL»
Cl oS00l juw STy (gl CuSYo g o 5
5 099 it S 3l el L2l > Lal
4] ol sadodliin] juw S5y lp cuSYl
Sobome b Giluals (giloss |y 2 B9 (glase
Sleyd bl B [5] wlossel SoSume slasils
538y a8 Col JLaB ey (Suyb slaly dles ]
Cble bl dcgome 4 g 0dg A Cuwdcdn s3>
BC WY ul_,l.o Dk O—.’.1 Lol 039s jgheire u)l.m)’b
Ol Oz ()5 o8 | (o oS (ledal
Fam Y 9) poad) duyise grpoio datd dgi

dodlo .Y
bord dyg)) 31 eyt (50 e 4y lalB 590 5
Jodlal o [1] €B8b jlwa gy ol 32 (5£955)
sl Sl i)l slapg: <9y 2 ke (529,55,
Sk 2 kS8 0y o b ol g6 bl e o
Do 95 0 (g 2l Bgnd )3 aSd las 4 dlge
Sl d yome 5 SIS 0 3 el cpl Sl
2 2] Glpl e soged b (28 sy slooged
oalisl Bn)lgsd (o 35 sl clisee o 1 e0y9 (al 5
Sygmody (2B (28 GBS 5 (e Sy 5 05
4 UogB 530l S) el lime g0ty (2 g il
e 9l S Jl ansiS Jelgsa .8y )8
L Lel e so oslizl 5um 5 o] <55, osics )50
Cygon ) S ol glaieye (lnl & oan ol 2939
=) LatliSS) ol b 3adls ©jg0t (2B L g 1ione

18] @Bhb)md”x@lﬁa;b bl sl degoo (655,18 Jowo 1V S
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Table: 1: Materials used in some Qajar easel paintigs and murals
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Fig. 5: Sampling location of 1) golden, 2) red, 3) blue and 4) green colors.
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Table 2: The site of sampling and analysis of colors
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Table 3: Material detected by the FTIR device in the B1 sample
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Fig. 6: FTIR spectrum of B1 sample
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Fig. 8: Appearance of golden color under a microscope
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Table 5: Tab. 3: Material detected by the FTIR device in the B2 sample
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Fig. 9: FTIR spectrum of B2 sample
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Fig. 10: EDS spectrum of red pigment
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Fig. 12: Red lead reference
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Fig. 11: Microscopic image of red pigment (40 x)

509 9Smw9Se ) 4SS, ) eyl ol
Cnns 95 L cdges 45 el ol 5l (SLs (OM)
dyg0 joyp 55y aSLuljl (V) pgu) ol oddbiuS 5
9o oy jo )8 b S, ol @l Sl lizebl Joa>
I Koy 2 Sl i g Blad cppSang Se 2 52
cwgio U oy lows slaaily 5l a8 Wl saaline o8 4

.[26] RUATYRSVE oS

Jos & Cladss b :(B3 2\49@) «:’, Sy LY
).) (\\N )49..4») .))].) Y92 L?’—l )l ULJ.AJ cm! Y\\“\/’V
Coily g i OluS 5 B2 Lged Aile ju b oy

B3 &g0 FTIR calo VY S5
Fig. 13: FTIR spectrum of B3 sample
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Table 7: Tab. 3: Material detected by the FTIR device in the B3 sample
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Fig. 14: EDS spectrum of blue pigment
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Table 8: Idntification of blue color by SEM-EDS
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556 | 339 | 6.68 | 5.07
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Fig. 16: Prussian blue reference
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Fig. 15: Microscopic image of blue pigment (40 x)
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Table 9: Material detected by the FTIR device in the B4 sample
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