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Fig. 2: Shekar Palace and its plaster arrays from the Ilkhani (Sasanian period).

section of Takht Suleiman complex.
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Fig. 3 & 4: Remaining architectural arrays in the dome of Ardeshir Babakan Palace in Firozabad city, Fars province.
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Fig. 5: The mihrab of the Sin Mosque with a combination of brick arrays and prominent plaster arrays and carvings.
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Fig. 6: The northwest porch of Jame Gaz Mosque, which has evidence of two historical periods.
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Fig. 7: The remains of the architectural arrays of the noble mansion in Harireh Palace (North of Kish Island).
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Fig. 8: Examining the texture, granulation, color, apparent porosity of the studied mortar samples and taking pictures with a
digital microscope.
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Fig. 9: Investigating the ctystal structure of the studied mortar samples and preparing images with a scanning electron
microscope.
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Table 2: A summ

y of microscopic studies SEM.

Characteristics of crystals

Gypsum crystals are needle-shaped and intertwined; high
cohesion of crystals; relatively small size of crystals;
Microctystals can be seen on the main crystals

A few large crystals are among a mass of small crystals; small
needle and sheet crystals; An empty space can be seen between
the masses of small crystals

The crystals are in the form of irregular masses and in different
shapes; The empty space between the crystals is small; Fungal
growth in the mortar structure.

The crystal structure of this sample is different from the G.M.2
sample, which is related to the same building, in terms of the
shape of the crystals, the arrangement of the crystals, the way
the crystals grow in different directions. Gypsum crystals grew
more in two directions, which indicates the slowness of the
mortar.

Except for gypsum, there are also significant amounts of soil
related mineral crystals;

Relatively small size of crystals; needle crystals of gypsum are
seen less; The cohesion and continuity of the crystals is high;
There are signs of surface destruction of crystals.

Sample Implementation Magnification
code period of images
157 | Swaman | 10000
F.P.4 Sasanian 1000, 4000
G.M.2 Seljuk 1000, 4000
G.M.3 Seljuk 4000
S.M.1 Seljuk 1000, 4000
T.1.6 Mongol Ilkhanate 1000, 4000
K.P.5 Mongol Ilkhanate 1000, 4000

Gypsum, anhydrite and quartz crystals can be seen in the
pictures. Also, calcite crystals are seen in a small amount in the
lables of other ctystals. The cohesion of these crystals is high
and they have a strong structure.
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Table 3: The result of XRF analysis of four samples G.M.3 « K.P.5 ¢ T.1.6 < T.S.7.

Blement = ¢ AL,0, Fe0; CaO MgO Na0 KO SO; TiO;, SO LO.L
Sample
GM3 | 139 | 42 26 | 288 | 27 | 03 | 13 [ 293 ] 02 [ 06 | 155
KP5 14 | 07 02 | 360 | 04 | <1 | <1 | 422 | <1 | 04 | 184
T16 34 | 13 05 | 318 | 08 | <1 | 02 | 417 | <1 | 05 | 196
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Table 4: The results of 13 EDS analyzes of the seven studied samples; with the following specifications

Accelerating Voltage (kV): 15.0 Beam Cutrent (pA): 262.0 Magnification: 100
Live Time (s): 5 Preset Time (s): 5 Nb Channels: 1024
Ev / Channel: 10 Offset (keV): 0 Width (keV): 10
o} Ca Si Al Fe Mg K S cl
SpeSCM“”f‘ 1 21/69 37/43 7/07 2/12 1/73 1/53 = 28/43 =
Spectrum 2 B _
PR 12/38 | 43/55 3/00 0/54 1/99 | 0/91 37/63
Spectrum 3 47/58 | 27/12 3/4 1/53 162 | 1/21 - 17/08 | 0/46
GM2
SlpEiin 31/11 35/62 3/77 1/57 0/93 | 1/05 = 24/17 | 1/78
GM.J3
Spectrum 5 37/14 | 34/03 | 4/16 /82| 1/66. | 1/73 | - | 18/8 | 0/6
GM.J3
Speljj“P“f 6 30/27 35/26 2/67 1/3 1/87 | 0/78 = 27/32 | 0/53
Spegtlrjfl 7 41/89 | 31/54-| 2/34 0/74 | 0/99 | 0/55 - | 21/59 | 0/36
SP‘;E“P“ISH g 25/62 32/63 4/85 3/17 1/27 | 1785 | 0/94 | 27/79 | 1/89
SP‘;;“P”‘;‘ e 31/83 38/5 0/61 0/3 2/17 0/35 | 0/68 | 25/19 | 0/37
Specrum 10 35/79 | 30/18 | 7/55 2/63 | 1781 | /47 | o/78 | 19/16 | 0/63
SPCCT“I“? g ag/42 | 2532 | 3759 1482 10 | o798 | o/44 | 18/35 | 0/39
SPCCT“S“‘; s 37/15 31/96 2/44 2/04 2/47 1/57 | 0/73 | 20/96 | 0/68
SPCCT“S“‘; e 34/79 | 23/06 | 12/72 5/52 179 | 2/51 | o/91 | 17/06 | 1/62
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Table 5

: The graphs of the XRD analysis result of the seven studied samples.
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Table 6: The result of XRD analysis of the seven studied samples.
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Samples XRD Results
SM.1 Gypsum+ Calcite+ Albite+ Quartz+ Kaolinite
G.M.2 Gypsum+ Quartz + Calcite + Anorthite+ Montmorillonite+ Anhydrite
G.M.3 Gypsum+ Dolomite+ Calcite+ Quartz+ Montmorillonite+ Anhydrite
F.p4 Gypsum+ illite+ Anhydrite
K.P.5 Gypsum+ Quartz+ Anhydrite
T.L6 Gypsum+ Quartz+ Anhydrite
Fo 1Eo P YLl g ylgs «Jgl 0 jlosis gy Jlw


http://dx.doi.org/10.52547/jra.9.1.346
https://jra-tabriziau.ir/article-1-346-fa.html

[ Downloaded from jra-tabriziau.ir on 2024-03-25 ]

[ DOI: 10.52547/jra.9.1.346 ]

cre 1528 blo (5305 aulii Lislw ssllho

T.S.7

Gypsum+ Anhydrite+ Quartz

I ote w b cwl Joio GBI 8)93 4 by
Sy 4y bgpye Bl 4 09 ol gy pgead 3l i,
b)o plSocial g plonasl 9 @S 5 jlasjl ¢ S )b 893
i ol (G5 o Jl o & Bk e 4 4
gy cnl 32 63b5 6 wb B byg0 &S 0 ol
il 2935 L (6,500 AL plpls .l ausls
Goldl el g 039 Jhe s el (pl > &S Wbl
Dediee (25 LMo alesd 9 (Su5 sl S
Boed 3 (S S L a3l pla Shy (5 LM
4 plSoial g plomdl Ll islite dons (gl Jas
@SS ol okl coloj jgpeds ol o Cawd
Sy w8kl \19“’“’ 5 Ldg Al > gt
LMo (gygldes dloye o oligl i (o5l
Culiio g 3L 390 CuasS 4 U Wilod S o 1) o LiS
Iy 69l Jos Bgsd pS” I8 slias] 4yl tts s ol
3,58 oy S Ll a8 bMe ¢aly (ol

Ml i

S 325 4t

2 ol gl 5> (B (o sl o bl L]
b ok o 93 0 ol 1513 5 gl 1l
Oledo! Jlois dilaie S g p,5 w8l ol ] e
5 05 meldl g ol il Csboyedass 5 p)S nuldl
ote (Ve JS8) S Bpje 0 2byd sk
LMo plSouiwl g plorud] jo cdoldl j3 9 bMe wluS 5
oo g wsl 4l ool pb coe sl
] pf )'.MMJ ‘_5)9 c.))‘b S99 u.)l.bualm

Fyl Byed dw 4 baye conie galy pioen
Sl sdsn g GGL iyl F8 (VY S) s
ol Glilwl 850 4 bayye les Co0 degorme
Ol 8,93 4 bgyyo S ol domans gy Somime
Olobs €55 degorme I (i5u g 0p > G 5 ol

asdllae (gly onds Ll gladiges muldl £5i5 ) gy yo jlg0 N+ S5
Fig 10: The diagram related to the climate diversity of the samples selected for study
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Fig 11: The graph related to the historical diversity of the samples selected for study.
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