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Abstract 

Mural paintings need to choose the appropriate cleaning 

and treatment method and style, and each mural has its own case 

in the way it is dealt with. The research aims to evaluate the 

efficiency of the nanomagnetic material to clean the surfaces of 

mural paintings, so the study used many examination and analysis 

devices. The scanning electron microscope equipped with an 

elemental analysis unit (SEM-EDX) and a high-resolution optical 

microscope were used to examine samples under normal light and 

ultraviolet (PLM under normal light and UV) and a transmission 

electron microscope (TEM), in order to study the internal structure 

of the nanomagnetic material. Raman spectroscopy was also used 

to identify the red and yellow pigments, and the extent to which 

they were affected by cleaning with the nanomagnetic material 

before and after cleaning. In addition, the Colorimetric change  

was studied in order to evaluate the total colorimetric change of 

the standard sample before and after cleaning with the 

nanomagnetic material. This was done through a standard sample 

that was measured for the red and yellow pigments before 

cleaning and measured again after the cleaning process to observe 

the colorimetric change before and after cleaning. The study 

concluded that there was a change in the pigments values of the 

red hematite pigment without a change in the chemical 

composition, and no change occurred in the color values or 

chemical composition of the yellow goethite pigment. 
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Observation by PLM (BM) 

  

. و    BM (Olympus BX 33. ) 

   Observation by SEM-EDX:                       

JEOL-JSM-6010LA

Accel. Volt. was 20 kV and spot size was 50

The National Museum of Western Art, Japan. 

Observation by TEM:  

JEOL JEM-2100 high resolution transmission electron 

microscope at an accelerating voltage of 200 kV.  وتم الفحص بمعمل

Nano- Gate , Cairo 
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Colorimetric change                                                                              

Color MeasuremenCM2600D

KONICA Minolta Spectrophotometer 

 

 Raman Spectrometry 

Analysis                                             

- Raman spectroscopy   الاحمر والاصفر قبل وبعد التنظيف وتمت بجهاز

BRUKER (SENTERRA II)



 0202 جامعة أسوان يناير )المجلد الثانى ( -كلية الآداب -دورية علمية محكمة
 

738 
 

(3 (3)7).  

Results 

      PLM  Observation by PLM (BMM):    

Coarse plaster 
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Pigment

                                                           

1-Edwards., and et al., Raman spectroscopic analysis of pigments and 

substrata in Prehistoric rock art, Journal of Molecular Structure 550–

551(2000)245–256. 

 

8- Clark, R., and et al, Library of FT- Raman spectra of pigments, 

minerals pigment media and varnishes ,and supplement to existing 

Library of Raman spectra of pigments with visible excitation, 

Spectrochimica Acta Part A  57 (2001) 1491–1521. 

  

9-Perez , A., Castro, K., Olazabal , M., Madariagd , J., Raman Spectra 

Database of Archaeological Material on stone and plaster Supports , Dept 

of Analytical chemistry , University of The Basque Country , Spain .  

 

 



 0202 جامعة أسوان يناير )المجلد الثانى ( -كلية الآداب -دورية علمية محكمة
 

733 
 

 
 

PLM (BMM

 Observation and Analysis by SEM-EDX:  

SEM-EDX 

SEMEDX

  Coarse plaster

Fine plaster 

Pigment

 

A 

B 



 0202 جامعة أسوان يناير )المجلد الثانى ( -كلية الآداب -دورية علمية محكمة
 

333 
 

 

 

SEM

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

 طبقة المادة الملونة

 ارضية التصوير 

 الطبقة الخشنة 

 ارضية التصوير

B 

A 



 0202 جامعة أسوان يناير )المجلد الثانى ( -كلية الآداب -دورية علمية محكمة
 

333 
 

 

EDX Analysis Suggests:     

 Coarse plaster

 Quartz (Si), Calcite (Ca), K-feldspar and aluminium (Al). 

 Fine plaster  

 Pigment

Observation by TEM : 

C 
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النانونية في اعادة فك وتجميع وتقوية اسطح ( احمد محمد صادق : تقييم كفاءة المعالجات 1

التماثيل الملكية الجرانتية مع التطبيق العملي علي نماذج مختارة ،رسالة دكتوراه غير منشورة ، 

 .112:113م ، ص2221قسم ترميم الاثار كلية الاثار جامعة القاهرة ، 

   
2
 )CIE Standard S014-4/E:2007, Color imetry —Part 4: CIE 1976 L*a*b* 

Colour Space, PP:1-8 2007. 

 

 -12- N. M. Badr, M. F. Ali And M. M. A. Mansour" A Study of Bio 

deterioration And Chromatic Alterations Of Painted And Gilded Mummy Car 

tonnage at The Saqqara Museum Storeroom, Egypt, Archaeometry 60, 4 

(2018),P.849 
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Color Hit 

Quality 

Compound name Molecular 

formula 

Reference 

Red 470 HEMATITE Fe2O3 STJE90001/ 

STJE90001 
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Molecular 

formula 

 

Reference 

Red  

535 

 

HEMATITE 

 

Fe2O3 

 

BN0078/ BN0078 
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Color Hit 

Quality 

Compound 

name 

Molecular 

formula 
Reference 

Yellow 364 GOETHITE 
alpha-

Fe3+O(OH) 

BN0072/ 

BN0072 

 

alpha-Fe3+O(OH) 
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