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Fig 1. Types of decorations in the Karim Khani Citadel of Shiraz: (a) Ahakbori , (b) wall painting, (c) carving, (d) brickwork, (e) wooden
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Fig 2. Design of motifs on the walls of the Karim Khan
Citadel
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Fig 3- Exterior view of Karim

Khan Zand Castle
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Fig 4. Sampling location of the mansion's mural decorations

Table 1. Sampling Specifications d)bﬁ Hges Slasie ) «.JBJ'?

Red Side corridor of the Shah Neshin 120*75 mm Original color Surface
room- North Side sampling

Blue Side corridor of the Shah Neshin 120*75 mm Original color Surface
room- North Side sampling

Green Side corridor of the Shah Neshin 120%75 mm Original color Surface
room- North Side sampling
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Fig 5. Microscopic image of the substrate and color layer, 200 X
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(RRUFF ID: R050061.1, R050508.1, R050269.1):a00 FT-IR 3JU1 Sy ¥ Joi

Table 2. FT-IR Analises. Source: RRUFF ID: RO50061.1| RO50508.1I And R050269.1

Red
Pig

Blue

Pig

Green
Pig

(RRUFF ID: R050072, R050531, R050269) :x0 43905 o o 4 Raman jJu1 Sy Y Jgu
Table 3. Raman Analyses. Source: RRUFF ID: R050072, R050531, And R050269

Red
Pig

Blue

Pig

Green
Pig




Slord wye | b S5 005 S)) )3 4855 0,93 0l (sl (60 (sl (3l 2 o IS S

FT-IR g Raman pJU] gl F Joio
Table 4- Raman and FT-IR Analyses

Red 598-670-1112-1321-1442-1620 549-1597-
Blue 596-1000-1100-1620-1726-3400-3531 560-564-580-1009-1600
Green 598-670-889-1113-1510-1727 882-1065-1708-1920
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Table 5. EDS results of the studied samples based on weight and atomic percentage

W% A% W% A% W% A%
14.23 23.09 16.80 24.44 20.43 29.15
51.93 63.25 57.70 62.99 55.17 59.10
1.50 1.20 1.55 1.11 1.70 1.20
0.62 0.45 0.43 0.28 0.31 0.20
1.22 0.84 1.36 0.84 0.91 0.56
6.33 3.85 7.71 4.20 7.79 4.16
1.49 0.82 - 0.28 0.13
0.59 0.29 0.31 0.14 0.21 0.09
9.42 4.58 13.00 5.67 11.71 5.01
0.23 0.08 0.45 0.14 - -—-
0.49 0.42 - -—- -
11.95 1.12 - - -
--- -—- 0.70 0.19 1.48 0.40
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Abstract
The Karim Khani Castle is a monument from the Zand era in Shiraz. In this building, a wall painting is one of
the decorations, which unfortunately was hidden under a layer of plaster during the Qajar era, so many studies
have not been conducted to identify pigments from the Zand era. The aim of the study is to understand the
structure of pigments in the Zand period wall paintings in the Karim Khani Castle. The question raised is what
kind of materials are included in the composition of these coloring materials. For investigation, FT-IR, SEM-
EDS, and RAMAN instrumental methods were used. The findings indicate that the red pigment compositions
included lead oxide (syringe) and possibly
iron oxide (late), the blue pigment included
ultramarine blue (lapis lazuli), and the green
pigment included malachite (mountain green),
which were applied on gypsum substrates
and an oil-based compound was used as a
binder. The pigments have a mineral structure
and are durable, and despite the introduction
of European oil paints in Iran, these color
compounds have not been used in mural
painting.
Keywords: Mural painting, pigment, Karim
Khan Castle, Fourier transform infrared
spectroscopy, Raman, scanning electron

microscopy




