[ Downloaded from jra-tabriziaw.ir on 2028-08-17 ]

[ DOR: 20.1001.1.24764647.1399.6.1.4.8 ]

[ DOI: 10.29252/jra.6.1.47 ]

Journal of Research on Archaeometry, 2020; 6 (1):47-66
Journal of Research on

Archaeometry

”"’“':;";“""’"‘7 DOI: 10.29252/jra.6.1.47 URL: http:/ /jra-tabriziau.ir/

Original Paper

Identification of the Materials and Pigments Used in

CrossMark

the Mural Painting Rooms of the Dormiani-Home in Isfahan

Afsaneh Firooznia'*, Alireza Ashrafi?, Faranak Bahrololoumi®

! MA in Preservation of Cultural Artefacts, Art University of Tehran, IRAN
2M.A. in Restoration and Revitalization of historic buildings and fabrics of cultural heritages, IRAN
3 Expert of Research center for conservation of cultural relics, Research Institute for cultural heritage
tourism, IRAN

Received: 16/12/2019 Accepted: 20/04/2020

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).

Keywords: Isfahans Dormiani’s house, Mural painting, Qajars pigments, OM FTIR EDS



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 2028-08-17 ]

[ DOR: 20.1001.1.24764647.1399.6.1.4.8 ]

[ DOI: 10.29252/jra.6.1.47 ]

YY-1EV :(1)¢ 1099 LaimpBiml angly

f/,;'»«//}f.s’.‘/'/, DOI: 10.29252/jra.6.1.47 URL: http://jra-tabtiziau.ir/

Libaghy Qs

@ SR EUT 50,5 ,lasd A, g dgo o Lwlind
ool (Gl )3 (S )b b g
¥ gkl s G143 (8 il Lo e ML g pad aild

Oyl elytd il yid ol&uiily o Fu,li g (S yd shudl oo po )l guliss )87 )

1999/01/0P :gbydy A0 1WA /09780 18l A0

DSy

o) ol 01588l laduol duws domane bl bliy Al (3 a8 ol Hol Basa s a8 claals alesjl ¢ Sleyd bl 4
d)IH) L;‘.:LSJ 9 d)‘SdJJ ‘d)f@ff alos §| I uLﬁ)J sl odl> L;)g)lf 3 (6999 yhew (G J.Jb 4 oyflpm PLEPHLN
39290 ()lgd Gheh (glppl > 4 5 dlge 5 ST oLl &) 0d 00058 (585 Cuenl &y da g5 b Glmg}y (pl )3 &S ol
Ao L i duolie joBB gla S5 p> ad))S'a pdlas g dlge b cosd plwlid dlge Colesys 5 ol sndsaidlyyy oy (sla sl
ol (5855 i )3 g o8 s e 0 Sy (ol Jl el ol Sl B )3 o g (ol o (Mo Sl 0,08 (st
LoalbS) ) s bl ey (Bl sl b, 1 iy Bum 4y ) (sl ab (5500 gyt Gl pas
oliwd ¢ N dlgo oluwlids (glys (FTIR) doygd b joyd ) grimwciuds oS I .l ondoslizul 5y Ladle &Y 5 o
g S DS i g polie plwlid (sl (SEM-EDS) (Gl (59550 (Sl 45 & joome (oingy (9975 09Swg e
55 Cpgott Y oS o305 (il 53 A ol a9 dlge Jlodga o5 5 (alwlid sl (OM) ()98 gSuwg S
S Ly og g diiad (Jdme Comle (ghyly LacS) 4 ad asuiie (pizmed (5 glwlid Gy g (aw J5) cusls I
@y jo8 {55y 5 o) B 3 89 3 @bl dies Sls by il Gl 55 48)) 5 laab S5, uloadl 2] (429,
el o bodlisal (K5 sl ool gl oy S 3] eizmad (shs) SB Srm 5 ot o S 55 e 5 o0
b plolid (g p g9 5l jo A, oS 5 > 4854 Cony

EDS EFTIR OM )b &5y 0, 55,405 ¢y loduol Sleyd 4ilb 1 galS OlolS

VWYFAVWOVA 1y 35 OF o)los o 55 Yo ablis 51 ey e ol iy duged Sl (ladls (Ll ¢yl05 1 lilo Jgiune *
firooznia.afsane@gmail.com : S¢S Cany
ol ol dlie md o 05! alxe 4, Creative Commons Attribution LiCense joe o sty g ol (8o g 45 slato pis 5> @
g o)Ll doxe cpl 53 dlie 4yl Jlinl 4y g Lo S 5o Bod aSil p bgie 23 Shnsl 4 ¢l S Ly


https://jra-tabriziau.ir/
http://dx.doi.org/10.29252/jra.6.1.47
https://crossmark.crossref.org/dialog/?doi=10.29252/jra.6.1.47
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 2028-08-17 ]

[ DOR: 20.1001.1.24764647.1399.6.1.4.8 ]

[ DOI: 10.29252/jra.6.1.47 ]

Ulgisol oS Fu b 835 Jlg g slaslil (slae 80,1905 (5laeslssSs, g Slgo bl / Gl Ses g Lo jg ud \_sgu,u‘:’wb

050,S el (S5 &by sl 9 (S yoled dan
Aty (S bylil Wl 35 ) 09 o odmlive douilis
el Goho (g an slate &5 08 U el
ol 0 B0l o STy (glp CSYo 5 o IS5
5 09t =) oS 5 el L2 B e slaly
J4] Canl oadbodlitul s S5y slp cuSY
Sobore b Giluoals (gilona |y 2B 393 (glane
Sleeyd ablw BB 5] wbawl SeSue slasils
Obls gl dcgazs 4 g 00y abBcuwodcan s3>
JM ul_’b ).) d\_)l> u-ﬂ‘ .w‘ 059{ )w ‘_s)‘.ﬁﬁ)f)
Oledol Mo 45 00d 8 5l (S &S lpduol S
Fam oY 9V p9-a) Sy e @y yie dats S9>

Aoddo .
Bonss gyl 5|l yin (ol e 4 lalB 5,90 1
Joslil o [1] el s gls) o=l 2 295555
sl 4 lamsb Slops: 59y 2 kSS90,
IS 2 kB ) i b ) o Bl led (w5
o9 g5 3 (> g |2l bowd > 4y lias g dlge
il do oo g SIS 3 5 by ol Sl
DS (2] Sl gy soged b ) i (looged
ool bylgrd po 5 (gl calisee g jl 0yg (pl 4
Sygody (D5 0 bS5 o (S, 5 1D
4 e (§5al Sy sl Iime g0ty (2 g (il
o S3b SS) Jl aliS ) Jloplgiedy (8
L Lol b o odlil juw g ol S5, lgicas 3,9Y 4
Sogods |y oy ol Jieyim olpl 4 ogn (o 299
=) LadlsSS) plo b 346 O jgoty (2L g liome

8] SBls, did (g9 p Sleyd Sl sladld dcgosme (5058 Joro 1) IS5

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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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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Fig. 1: Location of Sadat-i-Dormiani houses on Rezakhani map
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Table: 1: Materials used in some Qajar easel paintigs and murals
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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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