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A WOODEN OLIVE PREES IS DAMEGED IN THE 

ANCIENT ISLAMIC CITY OF QASR- DAKHLA OASIS 

  Dr. / Hamdy A. El-Ebiary, Conservation dept., Faculty of 

Archaeology South Valley University, Qena, Egypt 

ABSTRACT 
  The Islamic palace city is considered one of the most important 

archaeology cities remaining as an unque model for integrated 

Islamic cities, dating back to the Ayyubid, Mamluk and Ottoman 

eras. There are service structures for olive oil made of wood 

materials found in a state of sharp deterioration resulting from 
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the environmental weathering surrounding the physical, 

chemical, and microbiological and soil contact press. In view of 

the important of these types of effects in the field of art history 

and ancient industries, the study was conducted on one of them 

for the purpose of conservation as it suffers from manifestations 

of deterioration such as mud deformations and accumulation of 

dust, color change of wood, crystallization of salts, cracks and 

fragility and erosion and the appearance of surface fibers, color 

blisters and microbiological holes. These are manifestations of 

superficial damage found in all contemporary cities in the Islamic 

city. The study focused on describing aspects and explaining the 

mechanisms of deterioration and knowledge of wood type, where 

many of the changes are dependent on the properties of the 

subjective resistance of material from which the effect is made. 

This implementation through the investigations and technical 

analysis by means of visual assessment and photography, Light 

microscope, scanning electron microscope (SEM), and x-ray 

florescence (XRF), Fourier transform infrared spectroscopy 

(FTIR) and microbiological investigation. Its results fully showed 

the affiliation of the wood produced from the press to the acacia-

type hardwoods and explained its deterioration due to the 

processes of oxidation, acidic hydration, crystallization of salts 

and their solutions resulting from the surrounding environmental 

conditions and the soil in contact with it, which led to changes in 

the chemical composition of the wood, which was reflected 

negatively on its explanatory style. It lost its mechanical 

properties and caused great damage to the wooden surfaces, 

which caused a direct threat to the structural integrity of the press 

and a concern to preserve these archaeological sites in the long 

term.    

KEY WORDS: Olive press – damage – photography -Light 

microscope - scanning electron microscope (SEM) -  x-ray 

florescence (XRF) -  Fourier transform infrared 

spectroscopy(FTIR) - microbiological examination. 
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(1 )

Hittps://commons. M.Wikimedia.org. File Egypt –region- map – cities.)  

 (2:A, B)(A)،(B)

Description of the Case 
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(Roman,2007)

(Unger,et al, 2001) .
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 (Vici, et al ,2006) ،

(Susan, 2011) .

(Vici,2006)

(Susan, 2011).

CO,CO2

SO,SO2,SO3H2S

(Roman,2007) ( Unger, et al, 2001).

(Feist, et al,1984)
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(Jody, 

2008)

(Susan,2011)..

(3,4)
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(3; A,B,C)

(4: A,B,C,D,E,F,G,H )

MATERIALS & METHODS 

(LM) 

Microtome

30-50μmsafranine
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(Paraskevopoulou, 2003) (Hoadley,2000) 

(Amagnost,1998)(Philips,1979)

 ( 10X, 

40X) Samsung HD (75.0mm)  (5:A,B,C )

(SEM)  
(Joel 

JSM – T330A)

sputter coater

 (Geoffrey,2016) 

(Formm, et al,2003) (Hill,1990) (Meyian,et al ,1972)

EDX(XRF) 
(A,B)

(EDX)(A)

Phillips PW 2400 XRF Volt 20, Micron Marker 100 micron

 (B)

(Wirth,et al ,1969)  

(FTIR )    
(A,B,C)

K BrFTIR 

Spectrometer2000 (Perkin Elmer)  

 400
Cm-1

 

:4000
Cm-1

(Shi, et al ,2012) (Osiris, et al ,997)  (Owen,et al ,1989) 

(Pandey,1998) (FaiX,1991)  . 

Microbiological examination  
(Johnson, 1972)

( Mechanical Shaker)

º
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(Smith, et al , 1944)

º

 RESULTS & DISCUSSIONS

(LM)
(5:A,B,C )

(Anagnost, 1998)

 
 

(Philips,1979) (Paraskevopoulou, 2003) 

Acacia 

Nilotica

(Saurabh,et.al,2012)(Hoadley,2000)(Iawa, 1987)  

Acacia Nilotica
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(5;A,B,C)( LM)(10x, 40x)

(A,B) 
 Acacia Nilotica

(C)  

(SEM) 
(6,7,8,9,10 )

 (Nilsson, 1974) 

(Evans, et al,1993) (Formm, et al,2003) 

 

(Feist, et al,1984)
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(Hill, 1990)  .

S1 

S1  ،S2

 (Geoffrey, et 

al,2016)    (Levi, et al, 1965)  (Hale, 1984) .

(Meckleuburg , et al , 1993)

(6:A,B,C)(70X, 100X, 100X) 

(7:A,B,C) (300X, 400X, 500) 
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(8:A,B,C)(300X, 400X, 1000X)

 (9:A,B,C) (700X, 1000X, 1200X)

(10:A,B,C)(200X, 500X, 700X)

EDX(XRF)   
(1,2 )(11:A,B )

Cl
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SNa Ca AlMg

KTi, Cd  Cu,  Pb, Hg, Fe, 

ClS

Na    Ca(Na Cl) 

( Ca SO4. 2H2O)

((Fakhry,2003 

(Feist, et al ,1984)

 (OH )

(Unger, et al , 

2011) (Hedges, 1991)

(SEM).  
Wood (B) Wood(A) sample 

Element 
Mol % Mol % 

0.005 0.003 Na 

0.00031 0.0002 Mg 

0.004 0.0005 Al 

0.006 0.004 S 

0.008 0.007 Cl 

0.005 0.001 K 

0.009 0.001 Ca 

0.011 0.003 Si  

Wood (B) Wood(A)        Sample 

Trace 

Element ppm ppm 

4.3 3.9 Ti 

22.4 47.7 Fe 

0.4 0.9 Cu 

nd 2.8 Hg 

nd Nd Pb 

26.7 Nd Cd  

 (1 ( 

(A,B)(Na, Mg, AL, S, 
Cl, K, Cu, Si) (EDX, XRF) .

(2)

(A,B) (Ti, Fe, Cu, Hg, 

Pb, Cd)(EDX, XRF)
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(11:A,B) (EDX) (A)

( XRF) (B)

(FTIR) 
(3,4,5)(12)

(A,B,C)

 (O-H)3300-

3600
cm-1 ( C-H)2900-3000 cm-

1 500-1750
cm-1

 

(Owen, et al .1989) 

(O-H)3300-3600
cm-1

(C-H ) 2900- 3000
CM-1

 (( C-O 1625- 1645
cm-1

Cellulose 11

(Pandey,1998)

800-1800
cm-1

  (C=C)

1502- 1506
CM-1 ( C-O-R) 1217

 
-

1265
cm-1 

 (Faix, 1991)(C=C) 

 Coniferyl Sinapyl

(C-O-R) Guaiacyl-

SyringylCopolymerization  

,Coniferyl and Sinapyl alcohol

(Pandey,1998) 

(Faix,1991)
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Hydrolysis 

 (Zotti, et al, 2008) 

 380-1300
 cm-1

(C-H)1318
cm-1

(O-H)1332
cm-1

(C-H) 

1380
cm-1 

(Shi, et al , 2012).

(A)(O-H)

(C=C)

(Dobrica, 2008)

(S)Cl))-797
Cm-1

 

693

( XRF ).

(SEM)

(XRF)

(Zotti,et al,2008)

(O-H)(XRF)

(Osiris, 

et al ,1997)
Carbonyl 

group cm-1 

/Absorbance 

CH stretching 

bond in cellulose 

cm-1 /Absorbance 

Sample 

1620.1 / 

0.42418 

2923.9 / 0. 

34726 
A 

1643.2 / 

0.50359 

2931.6 / 

0.55390 
B 

1635.5 /1. 

2883 

2939.3 / 

0.8942 
C 

C-O-R 

stretching in 

lignin  cm-1 

/Absorbance 

Aromatic C=C 

stretching bond 

in lignin , cm-1 

/Absorbance 

Sample 

1265 / 0.224 1502.1/ 0.375 A 

1217.9 / 

0.355 

1506 /0.4205 B 

1217 / 0.351 1502.1 /084 C 

وضح المجموعات الفعالة عند ي (4)جدول رقم (3)
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الموقعين الخاصين باللجنين  للعينات
 

Assignment Wave Number 

Cm-
1
 

Sulphonates ( S-O) stretch 797.42 

Halides (Cl) stretch 693.28 -465.72  
 

(5)(12  (

FTIRA, B, C))

Microbiological examination 

Barnett,1972) (Pitt,1985) 

(Ramires,1982), (Raper,et al,1965)

6
 العينة

 مسلسل اسم الفطـــــر
 ب أ

 Aspergillus flavus 1 ــ 3

3 3 Aspergillus niger 2 

 Cladosporium herbarum 3 1 ــ

 Penicillium chrysogenum 4 ــ 1

 Stachybotrys chartarum 5 1 ــ

(6 )

Aspergillus 

flavus,  Aspergillus niger,  Penicillium chrysogenum , 

Cladosporium herbarum ,  Stachybotrys chartarum

 Ascomycota   
  Soft rot

 (Jody, 2008) (Hale,1998)

(Arenz,2006) 
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(Nilsson,1974)

  

DE polymerization process  (Formm,et al,2003) (Evans, et al 

1993) (Hedges,1991) 

(Suzan, 2011) 
Geoffrey,2016)(Jody,2008)(Levi,1965))

(FTIR) .
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 (13:A,B,C,D,E,F,G,H,I,J,K,L)

4-CONCLUSSIONS      

(LM)

Acacia(FTIR)(C-O-R)

Guaiacyl - syringyl

(SEM) 

S2
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((XRF 

(Na)

((FTIR 

(De-

polymirization process)

RECOMMENDATIONS 
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