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Identification of Green and Red Pigments Used at Mural Painting of
Zandieh in Shiraz by Instrumental Methods
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The applied pigments in Zandieh period mural painting (Iran, 18" century) have been less studied technologically. This paper
has examined two pigments, red and green, in mural paintings of the Zandieh buildings; Karim khan palace, Divankhaneh
mansion and Haft Tann mansion, by XRF, XRD, FT-IR and PLM methods. By identifying the elements and compositions used in
these pigments using XRF, XRD methods, as well as comparing the FT-IR spectra with the IRUG database and the PLM images
of pigments and matching them with the corresponding Atlas Book, The results showed that the used pigments are Vermilion red
and Malachite green. So, based on the historical and artistic pigments background knowledge, related to before and after
Zandieh period and the gained results, Iranian people used limited pigments, as the painting style of Zandieh era continues
before, especially Safavid era. In Zandieh era, pigments are similar to those of Safavid and Qajar era also continued. J. Color
Sci. Tech. 14(2020), 49-61©. Institute for Color Science and Technology.

Keywords: Pigment, Mural painting, XRD, XRF, FT-IR, PLM, Technology, Restoration.

*Corresponding author: k.samanian @art.ac.ir
samanian_k@yahoo.com



Obilolw (y)95 9 (52958 o)

B VP RS S - S TEE SUPAPNICR INW I
5”639 P38y Sn 03 Dy gSang Sen TSl 55y il ol
5 Sl 555 5 bl yagilss Sl (eSS (sl b,
5 9lye gllid Eoely S Wbl o " Sl 55 55e il
Sl ol alidee slooygs slasham 5 )l sla i )0 iy,
I#]
loo)S)lps 50 413 ))l5 4 SlalaSs) g slge (plulid g (o) 2
) Al @l (2R 5 pleend i gl is) b olnl ()6
Slams (il idu e g cbilax" G (o il sols 4l
8550 (533055 0395 Sl nl "l 0059, (Sliws, poara ooljalel
s L el Lo (5550 (o Ly ) el 435,515 o
P sla gy 4T 58 5 obs oSS, b b 5 ol
L5 el 00 ool ol ol bl gl XRF , XRD
a4 LS s ol 45 i ] oazas s LU oyl 51 sl
Gios o V] clongy 121 508 5 ol (sl oS5 0L Jlos!
A Syl sl 50 9550 sl IS5 le0 (50 5 sale )"
Lo 15,1538 dgama 51 aS ylol3T sl 40 S99 0,55 lg0 " o5
ey FT-IR § SEM (sl b sl Sl 90 51 oailo (gl
Lo )LS5 ol jo amd ) )15 o Gy g Lay¥ o) 5l o ol 00l
s Lag, b (alE 5 (s5eel S, sl & QoK) a5 wb (anits
ol SV s )3 5038 00 ooliial Ly (nl (5l slacisige
L s IA] bl (oS SLay9) i S 50 5 0592
A ) Gl azlys 055" ()b pas o) les slaalasS, JLsls
9y (39S Sy Sn 9 XRD) (oS0l 95 (A= b))
Ol 4385l 1) (o) 2 (=l 3 (00 aomil 5 09503 (o) 2 (EDX)
§ S (e iy o 551500 (ol (g e sladilaSs; a5 05ges
igadd 50,5 ) 6l slon jl 508 S5 (gl b LS5 ol o
5,52Y (=5 ygme S5, Sl CemlS 5 Cilon S
e Sl 5 e S L5 (2 S Gl (b D
Oleme L 5z (o oalide [A] cuwloads oolaiwl apaw K5, olgie
gl ")zl gl 8,90 po (BB 1 Jsod (oolidsd g (o
bysye yiian 45 o8y 9 S5, T o1, 48, )54 Sloalass, 5 Consy
e ) 9 S5, slaasY & 50 el p il =B gl 5,90 @
M) g Ol t Sore (LS (sl S oo gabdinb

aﬂﬁ‘l)‘sul.cﬁJ)?‘ «59) ..\.»..‘5‘ awa)La uws.w ‘Mﬁ&u)«a

1- Fourier Transform Infrared Spectroscopy (FTIR)

2- X-Ray Diffraction (XRD)

3- X-Ray fluorescence (XRF)

4- Polarized Light Microscope (PLM)

5- Optical Microscopy (OM)

6- Nano-Raman Spectrometry (NRS)

7-Scanning Electron Microscopy coupled with
Energy Dispersive X- Ray (SEM-EDS)
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3- Atomic absorption spectroscopy (AAS)
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Ref. Code Compound Name Chemical Formula Score  Scale Factor Ref. Code Compound Name Chemical Formula Score  Scale Factor
00-008-0019  red lead Pb3 04 1 0.095 00-008-0019  red lead Pb3 O4 8 0.438
00-013-0131  Hydrocerussite,syn ~ Pb3(CO3)2(OH )2 18 0.468 00-033-0311  Gypsum, syn CaSO412H20 7 0.379

-005-0586  Calcite, syn CaCO3 27 1.035 00-012-0219  Montmorillonite-18A  Na0.3 ( Al Mg )2 $i4 010 0 0 1.577
00-033-0311  Gypsum, syn CaSO412H20 10 0.368 H2'6H20
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Chemical Formula  Score  Scale Factor

Ref. Code Compound Name

00-042-1408  vermilion HgS 31 0.388
00-033-0311  Gypsum, syn CaS0412H20 18 0.402
00-014-0409 Huntite Mg3 Ca(CO3 M4 20 0.852
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Ref. Code Comp | Name Chemical Formula Score  Scale Factor

00-042-1408  vermilion HgS 3l 0.388
01-070-0982  Gypsum Ca(SO4)(H20)2 20 0.402
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Ref. Code Comp d Name  Chemical Formula  Score  Scale Factor

00-005-0586  Calcite, syn CaCO3 46 0.973
01-083-2466 Quartz, syn Si02 22 0.285
00-033-0311  Gypsum, syn CaSO4!12H20 9 0.130
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Chemical Formula  Score  Scale Factor
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