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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 murals. 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]06)3), and green which was a combination of Prussian blue and green-carth (silo) with
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chemical formula (K[AlI3+, 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. 3: The plan of the Dormiani,s house and the location
of the Barvars rooms (decoration room)
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Fig. 5: Sampling location of 1) golden, 2) red, 3) blue and 4) green colors.
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Table 3: Material detected by the FTIR device in the B1 sample
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Fig. 9: FTIR spectrum of B2 sample
Table 6: Idntification of red color by SEM-EDS
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Fig. 10: EDS spectrum of red pigment
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Table: 1: Materials used in some Qajar easel paintigs and murals

o L SEs 4y _ | AT e G/ L .
(o) Samgpy | &9 T . SS)y iz S g9 . AT @)
binder or ( ans) - City Name of the
researchers . Compound Name color ’ e Row
varnish substrate layer the period building or panel
Basii | Syp ey | O0IE _ Db | el — b s Bk
(2014)[10] . . Plaster & . . o 1
linseed oil . Brass metal Golden | Qajar - Isfahan | Haghighi house
Serish S8
gk
Basiri (2014) | <S5 o) IS Prowy o | il = B | plags BB
[10] linseed oil Plaster & Bronze & Brass Golden | Qajar - Isfahan | Shahshahan house
Serish & Red
ochre
| poedl oml By @y
Basiti 2014) | WS g9, | S0 & 0 Mo | olgbol — G FUNRCE-tES 3
[10] Kaman-oil Pl;i;e:h& Brass. Bronze. Iron. | Golden | Qajar - Isfahan | Qodsiyyeh house
aluminium & Silver
T 5
Red lead Red
9 ome SS9 2y )
o,o;l !
' ’ S 5 g &S Ultrarparine & mixture| Blue ) Uy &
Abbasi et al, 059 Mixtute of of iron & copper Lz yo— )b - :
(20106) [4] Oil plaster & T o cuSYl ; Qajar - Birjand Rahim Abad ¢
calcite IR D o garden
Mixture of malachite &| Green
Prussian blue
(@) 95 9 e SWI o
Mixture of two metals
. Golden
(copper & zinc)
8y 38
Vermilion Red
P 2 o
Bahadory et 9y 59 ol il gus Uh:can—qarine Blue oWl — B | oy &b 5
al, (2012) [11] Animal glue — | Huntite & Sawy] g o poe Qajar - Kashan| Borujerdi house
Oily varnish Gypsum Copper & Arsenic Green
(5959 ) &2 oAb
Brass (copper & zinc) | Golden
d )9>\/ L.f’l
Ultramarine Blue Sk
Chaghamirza c s e L olisle S — 16
‘e - & o o Q’;M ’ dalp o 6
2017)[14] Plaster Kfcxssiiie Red | ermanshah | Sarem-all-dowleh
(C")J) LN NE o oMb house
Brass (copper & zinc)| Golden
Ghavami. ol Sl . TEyushe s HB
) - - Calcium carbonate White o i 7
(2015) [15] - ol Haghighi house
UYIr ! Safavid & Qajar
1199 lissls g JlgaeJgl ol i Jw | oF



http://dx.doi.org/10.29252/jra.6.1.47
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.4.8
http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.4.8
http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.4.8
https://jra-tabriziau.ir/article-1-210-en.html

[ Downloaded from jra-tabriziau.ir on 2023-03-03 ]

[ DOR: 20.1001.1.24764647.1399.6.1.4.8 ]

[ DOI: 10.29252/jra.6.1.47 ]

\_smuwl;w

R liwl s g jy solilad g5

Prussian blue Blue - Isfahan
cSYlb jom
malachite Green
Ty R
Red lead Red
o9 !
Prussian blue Blue
SVl gt
malachite Green
Ted Clihe e — kB 9 S9e E)K})l}o 5 s
Mardani _ = White lead White Olgol L 18] & l>. 8
He . = B . n les] &l8
@os)tel plaster absed= g | R Isafavid & Q| S0
Red lead & carmine Red - Isfahan aghight house
1,51 Slosed
Brown Ochre Brown
$9) 9 ume M
copper & zinc Golden
3)9?\1 «v9x uj L;wLo.t dbl Z)KJ)‘%D
Prussian bl'ue & Blue G g oS 518
= la 5 5 ultramarine .
Rahmani & TR IE 14 = olis et oMo
> »? s — s .
Hosseini - (»5) A Mural paintings of | 9
> Red Ochre Red .
(2019)[12] plaster & Qajar — Tehran | the (Otagh-e-
Huntite Naghashi),
oy SpuaS T 9 Mo e Golestan palace
Gold & lead oxide Golden and Saf-e-Salam-e-
Fathalishah
P9 !
Prusslla.n| blue Bluf: - d)‘}’.’ s
> »r ol Jaid 590 &
Red Ochre Red » & l>l;
Vatandoust L. - . y . P I oM gl LR PN
and Bahadorv Sz o) & Sl S — S Sl g ol — 6 “ c .) A) 10
8 linseed oil plaster Mdw | Qajar — Tehran Mural painting
(1999)[17] oS - belonging to the
Calcium sulfate —|  White period of Fath-Ali-
Calcium carbonate Shah-Qajar in
M )13 u.:)'ﬂo Golestan Palace
Gold metal Golden
CaSVlo g gl juo | (o
Green cilo & Green blue .
malachite color Sl o S
‘ oo sl 5 ol o bS] g il o lee
Ahmadi et al _ _ ultramarine & ) S o 1
(2005) [18] Prussian blue Blue W
- - Qajar - \_)‘CCSt wall painting of
Ty — 13— pgys Azerbaijan Baghche Joogh
Chrome yellow, ) castle
yellow ochre, Yellow
orpiment
o 199 Yliwsl g jlgsc gl o louis s Jlw



http://dx.doi.org/10.29252/jra.6.1.47
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.4.8
http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.4.8
http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.4.8
https://jra-tabriziau.ir/article-1-210-en.html

. L. o < < . L am
ulgial oS 2 83 Jlg o Sl sloo 55)1g2s (sldesl Sy g Slgo bl / Gl ySas g Lijg b e staaly

[ Downloaded from jra-tabriziau.ir on 2023-03-03 ]

[ DOR: 20.1001.1.24764647.1399.6.1.4.8 ]

[ DOI: 10.29252/jra.6.1.47 ]

ue B9 Mo
Copper sheet Golden
b )9>Y ‘_J
Ismailian _ 3 ultramarine Blue Oleguol — 1516 &>y &l 1
(2013)[19] b S g g Low | Qajar - Isfahan | Bekhradi house
White lead & calcite White
S e P
Green earth Green
o e
White lead White
T R
— SME Sy Red lead Red
; . Cf 2% . 1 dos— g | S 5 6919‘3
ja(;q()ag;lIEZCOt] S0k of) Plaster O < u‘)&) o Egyption girl 13
Shellac — linseed | powdered Cerulear} blue Blue Qajar - Tehran tablout
oil ).uol p) )}
raw amber Yellow
ol slogd
raw amber Brown
oee Sl 5 e
Copper pigment Golden
UPIR Lﬁi
Prussian blue Blue
P9 isuean | ol e
9 Gf Prussian blue and | Gtreen blue
. chrome yellow color
Sl 1) .
e Caw b bad 2))

Firoomnia & | &5 0% | 89 Yellow Ochre Yellow s — s NISPPARY
samanian 9 (£29 9 Olduauw) 1,51 o8 QTR o ok 14
(2018)[21] | Protein binder. Qajar - Tehran | Mobaheleh tablout

. o (5 oo Red Ochre Red
oily varnish -
Plaster & 1,51 Sloged
white and ted | Brown ochre Brown
lead
el | o
Ivory black Black

3 plosl oyl PP ) paiges D9y adilo]
B4 g ((=]) B3 (50,8) B2 (M) BT slaaS b
olbdbul (S5 Y (Y Jgdo) A (510580 ()
Y gty el 5 839 S sl o5 ol
3 oS polie > (o ) 9395 (S Qe S
Gl el o ad atil p ) ol jor & 55 yiww 4Y
Loy j Lagl SleS 5 5 Ladlis) g ool

Slin a5 a (bl g lse ololid <y
lolid g ()b aigad Il (Sle)> B ()l
(0 po—ad) a s plool o s | Sis slaa Y
L s ol pie Juol (58,5 513 15 L (g o005
B 4By g oddiuwl (laciend ¢ lie J8ls
e Sles (S 48Tl pldl oSS,
Otllr el 48,55 Cpgo by ol Sl 53 o e

1199 Ll g jlgsJgl o)l iy Juw | oF


http://dx.doi.org/10.29252/jra.6.1.47
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.4.8
http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.4.8
http://jra-tabriziau.ir/article-1-210-fa.html
http://dx.doi.org/10.29252/jra.6.1.47
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.4.8
https://jra-tabriziau.ir/article-1-210-en.html

[ Downloaded from jra-tabriziau.ir on 2023-03-03 |

[ DOR: 20.1001.1.24764647.1399.6.1.4.8 ]

[ DOI: 10.29252/jra.6.1.47 ]

\JRMCJL‘LAL? R liwl s g jy solilad g5
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Table 3: Material detected by the FTIR device in the B1 sample
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Table 4: Idntification of golden color by SEM-EDS
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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
Table 6: Idntification of red color by SEM-EDS
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Table 7: Tab. 3: Material detected by the FTIR device in the B3 sample
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