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 رـتحريالة ـــهيئ

 مصطفى المهدي القط. د :رئيس هيئة التحرير
  . د :مدير التحرير

 عطية رمضان الكيلانى
 سالم مصطفى الديب. أ :سكرتتر المجلة

 

 ها بعد التحكيم المجلة ترحب بما ي  .رد عليها من أبحاث وعلى استعداد لنشر
       ى وتعمل بمقتضاها ام آراء المحكمير م كل الاحتر  .المجلة تحتر
 تبعاتها  كافة الآراء والأفكار المنشورة تعتر عن آراء أصحابها ولا تتحمل المجلة . 
   يتحمل الباحث مسؤولية الأمانة العلمية وهو المسؤول عما ينشر له. 
     ت أو لم تنشر  .   البحوث المقدمة للنشر لا ترد لأصحابها نشر

 (حقوق الطبع محفوظة للكلية)
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 :ضوابط النشر 
ي 
ي البحوث العلمية المقدمة للنشر أن يراعى فيها ما يأتر

 
ط ف  :يشتر

 .أصول البحث العلمي وقواعده   

ها أو كانت جزءا من رسالة    .علمية ألا تكون المادة العلمية قد سبق نشر

 .يرفق بالبحث تزكية لغوية وفق أنموذج معد   

 .تعدل البحوث المقبولة وتصحح وفق ما يراه المحكمون  

ات   ي وضعتها المجلة من عدد الصفحات ، ونوع الخط ورقمه ، والفتر
ام الباحث بالضوابط التر التر 

 .الزمنية الممنوحة للتعديل ، وما يستجد من ضوابط تضعها المجلة مستقبلا  
 : تنبيهات

ي تعديل البحث أو طلب تعديله أو رفضه  
 
 .للمجلة الحق ف

ي النشر لأولويات المجلة وسياستها  
 
 .يخضع البحث ف

 .البحوث المنشورة تعتر عن وجهة نظر أصحابها ، ولا تعتر عن وجهة نظر المجلة  
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Abstract: This paper dealt with the study of chemical and biological weathering 

factors and their damages on different types of building stones of Sabratha 

Archaeological City. This study is based on discussing group-2 of weathering that 

proposed by Fitzner and Heinrichs (1999, 2000 and 2004) which known as 

"Discoloration/Deposit". According to field observations, six (6) main weathering 

forms has been found to effect the building stones of Sabratha archaeological City 

which specifically are: soiling effect, biological colonization effect, biological 

colonization to crust effect, discoloration effect, loose salt deposits effect and hard 

crust deposit effect. These included nine (9) individual weathering forms which 

precisely are: soiling due to anthropogenic impact, soiling by droppings, colonization 

by higher plants, microbiological colonization, colonization to dark-colored crust 

tracing the surface, bleaching, coloration, efflorescence and light-colored crust tracing 

the surface. The damage degrees of these weathering forms varied from non-visible to 

moderate with spreading degrees varied from very-limited to widespread. The linear 

and progradational indices of this group of weathering showed damage degrees varied 

from non-visible to moderate and from very-slight to moderate respectively and were 

widespread. Generally, the obtained results concerning biological and chemical 

damages on the building stones of Sabratha Archaeological City mentioned in this 

research, portending to some more deterioration in future and in order to protect the 

monuments of the city, some kind of remediation should be intervening. 

Keywords: chemical & biochemical weathering effects, ancient building stones, 

ancient city of Sabratha 

 الملخص

ارها المختلفة على أحجار البناء عنيت الورقة الحال ية بدراسة أثر التجوية الكيميائية والحياتية وكذلك أضر
اته الأثرية حة من  .المتنوعة بمدينة صبر إعتمدت هذه الدراسة على مناقشة المجموعة الثانية للتجوية المقبر

بالاستناد الى . ترسيب/ التلون: والمعروفة باسم( Heinrichs- 9555 ,0222 ,0222و   Fitzner) قبل 
ي أثرت على أحجار  أشكال رئيسية للتجوية( 6)تم التعرف على , الملاحظات الحقلية

الكيميائية والحياتية والتر
اته الأثرية حيث تضمنت أثر , (عبارة عن ترسبات أوساخ على مواد البناء)أثر طمس المعالم : بناء مدينة صبر

ي بالاحياء المحتلفة
ي المتحول الى قشورأث, استعمار المبانر

ي , ر الاستعمار الحيانر
, أثر تغبر الالوان أو التبقع اللونر

ة الصلبة ا أثر التجوية بالقشر سبات الملحية الغبر متماسكة وأخبر كما تضمنت هذه الاشكال الرئيسية . أثر البر
مس المعالم ط, طمس المعالم بواسطة الانسان: أشكال للتجوية المؤثرة وهي كما يلىي ( 5)المذكورة لعدد 

مستعمرة احياء , الاستعمار بالاحياء الدقيقة, الاستعمار بواسطة النباتات الراقية, بواسطة فضلات الطيور
ة داكنة تزخرف سطح الصخر هر , التجوية بالتلون, بازالة الالوان لتجويةا, دقيقة تتحول الى قشر ر التجوية بالبر
ا التجوية بقشور فاتحة اللون ترصع ا ار هذه الأشكال من التجوية  .لسطحالملحي وأخبر تم تحديد درجة أضر

ي تراوحت درجة انتشارها من المحدودة جدا الى 
ار الغبر مرئية و المعتدلة والتر ر الأضر ي إتحصرت فيما بير

والتر
ي تراوحت درجة انتشارها من المحدودة جدا الى واسعة الانتشار. واسعة الانتشار

كما تم تحديد درجة . والتر
ار كل م ( ضغيفة جدا الى معتدلة على التوالىي غبر مرئية الى معتدلة و ) ن دليلىي التجوية الخطي والتقدمي أضر

الدراسة الحالية ومن خلال النتائج المتحصل عليها تتوقع المزيد من التدهور . وقد كانت واسعة الانتشار

mailto:elforjismail@yahoo.com
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اته الاثرية ي الاثر , لاحجار البناء لمدينة صبر
ميم ولكي يتم الحفاظ على المبانر ية للمدينة لابد من وضع برامج للبر

ي تتناسب مع طبيعة هذه الأحجاروالمعالجة الشيعة 
 .التر

اته الأثرية, أحجار البناء الأثرية, أثر التجوية الكيميائية والحياتية: الكلمات الدالة  .مدينة صبر
1- Introduction 

Following the classification of weathering damages on archaeological building stones 

proposed by Fitzner and Heinrichs (2001, 2004) and Fitzner et. al., (1999, 2002), 

accordingly, weathering damages of Sabratha ancient city building stones are 

classified into four (4) main groups. Group-1 (Loss of stone material) which has been 

discussed by Ismail F., Shushan, et. al., (2019a), Group-2 (discoloration/deposit) 

which is the purpose of this paper, Group-3 (detachment) which has been also 

discussed by Ismail F. Shushan  et. al., (2019b) and Group-4 (fissures and 

deformation) which planned to be discussed in future.  

Weathering is the natural way of stone decay into smaller particles. It is a slow 

continuous process that affects all substances exposed to the atmosphere. Chemical 

weathering results from chemical changes of minerals that become unstable when 

they are exposed to surface conditions. Some minerals, like quartz, are almost 

unaffected by chemical weathering, while others, like feldspar, are easily altered. In 

general, the degree of chemical weathering is greatest in warm and wet climates, and 

least in cold and dry climates. The important characteristics of surface conditions that 

lead to chemical weathering are the presence of water (in the air and on the ground 

surface), the abundance of oxygen, and the presence of carbon dioxide, which 

produces weak carbonic acid when combined with water. Processes by chemical 

weathering may include: Hydrolysis "the breakdown of rock by acidic water to 

produce clay and soluble salts", Oxidation " the breakdown of rock by oxygen and 

water, often giving iron-rich rocks a rusty-coloured weathered surface", Solution " the 

removal of rock in solution by acidic rainwater, Carbonation " the weathering of 

limestone by rainwater containing dissolved CO2 (Gore, Pamela J. W., 2013, Earle, 

S., 2015). Biological weathering is the process by which minerals of the rocks become 

broken down and altered as a result of physical and chemical agents of organisms. 

Organisms may react chemically with rocks in order to obtain different types of 

minerals which as a result changing and altering the original material of the rocks. It 

has been thought that the secretion of chemical materials and weak acids by lichens 

and bacteria on rocks is the manner by which these organisms may obtain their diet to 

persist and in such way could harm and alter the rock substrate (Roger D. Finlay et. 

al., 2019, Jie Chen et. al., 2000. Plant roots may act as destructive mediator for rocks 

through secretion of organic acids and enlarging the cracks. When water inter the 

cracks between rock blocks and become frozen, rocks will break down. Wastes of   

bats, animals and birds can be also a destructive mediator for rocks as they contain 

chemical materials able to affect mineral particles that form the rocks. The 

decomposition and deterioration of organism's residues (in the form of humus) may 

produce acids and gases (e.g.: CO2, NH3, HNO3, and organic acids) which change and 

weaken the original rock material and soils. All these factors may enhance the ability 

of water to break down and dissolve rock materials, and as a result, the rates of 

weathering become accelerated.  

2- Location of Study Area 

The ancient City of Sabratha is located along the Mediterranean Sea coast, northern 

Libya and is situated about 70 km west of the Capital City of Tripoli within 
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coordinates 32°47'32''N and 12°29'03''E. It is surrounded by the sea from north, Zawia 

City to the east, Jafara to the southeast, Yefren to the south and Zuwarah City to the 

west (Figure-1). 18 buildings were selected for this study (Figure-2).  

 
Figure-1: Location of the study area (yellow arrows) 

 
Figure-2: The (18) buildings selected for study within Sabratha Archaeological City 

 

3- Aims of Study 

This study aims to investigate the effects of chemical and biological weathering 

features on building stones that establishing the ancient City of Sabratha. The study 

will determine the main and individual weathering forms that collaborating in the 

destruction of building stones of the city. Likewise, the degree of damages and their 

distributions will be identified in order to appraise the risks that the City might 

challenges. Moreover, the study discusses the effect of linear and progradational 



 

 الــتربــوي مجــلة
Journal of Educational 

ISSN: 2011- 421X 
Arcif Q3 

 36.1 العربي التأثير معامل

 32 العدد

 

569 http://tarbawej.elmergib.edu.ly                                                                                       
   

indices of this group of weathering and determine their damage intensities on building 

stones of the ancient City of Sabratha. 

4- Method of Study 

This research will apply the systematic scheme used to classify the group-2 of 

weathering so-called "Discoloration / Deposit" introduced by (Fitzner and Heinrichs, 

2002, 2004). Intensity of different individual weathering form damages will be 

estimated and contour maps for every kind of damages throw-out the city will be 

constructed. Linear and progradational indices will be estimated according to (Fitzner 

and Heinrichs, 2002, 2004). 

5- Stratigraphy of the Study Area 

The area of study is covered by rock units limited between the Late Triassic and 

Quaternary. The rock succession scheme of the area of study is the same as that used 

to classify the rock succession of Gharyan area " Jabal Nafusa" and surrounding areas 

suggested by El-Hinnawy and Cheshitev (1975) shown on Figure-3.   

 

 

  

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-3: The stratigraphic succession of study area (El-Hinnawy and Cheshitev, 

1975) 
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6- Presentation of Results  

According to field investigations done within the area of study and referring to the 

scheme proposed by (Fitzner & Heinrichs, 2002, 2004) concerning group-2 of 

weathering "Discoloration/Deposits", the following results were reported in table-1 

and table-2 as follows: 

Table-1: Results of the main and individual biological and chemical weathering forms 

and their damage effects on building stones of Sabratha Ancient City, in accordance 

with (Fitzner et. al.,  2002). 

 

Group of Weathering Forms 

Group-2: Discoloration/Deposits 

Main 

Weathering 

Form 

Individual 

Weathering 

Form 

Damage 

Degree 

Effect 

Type 

Widespread 

Degree 

Occurrence and 

Characters 

 

 

Soiling (dirt 

deposits on 

stone surface) 

 

Soiling due to 

anthropogenic  

impact 

 

very-

slight to 

non-

visible 

 

 

Chemical 

 

 

 

widespread 

southern parts of 

Arch. Sabratha 

City= very-slight 

damage, 

Temple of Isis + 

middle & northern 

parts= non-visible 

damage (Pl-

1"Map-1") 

Soiling by 

droppings 

non-

visible 

Bio-

chemical 

very-limited SE Temple of Isis 

+ NE Theater (Pl-

1"Map-2"), (Pl-

3"Fig-1") 

Biological 

Colonization 

(colonization of 

stone buildings 

by plants & 

micro-

organisms) 

 

Colonization 

by higher 

plants 

 

 

moderat

e to 

very-

slight 

 

Biological 

 

 

 

 

 

widespread 

 

 

 

Centre +SW= 

moderate 

NW+NE= slight 

E+SE= very-slight 

(Pl-1"Map-3"), 

(Pl-3"Fig-2") 

 

Microbiologic

al colonization 

 

Bio- 

Chemical 

S-Centre= 

moderate 

SE+SW+Centre= 

slight 

NE+NW+E= very-

slight 

(Pl-1"Map-4"), 

(Pl-3"Fig-3") 

Biological 

Colonization to 

Crust 

(transitional 

form between 

 

Microbiologic

al colonization 

to dark-

colored crust 

 

very-

slight to 

non-

visible 

 

 

Biological 

 

Centre +S + NW + 

SE = very-slight 

damage, 

N-C+ NE= non-
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biological 

colonization & 

crust) 

tracing the 

surface 

visible 

(Pl-1"Map-5"), 

(Pl-4"Fig-1) 

Discoloration 

"Staining" 

(change of the 

original color of  

stone building) 

 

Bleaching 

 

Chemical 

 

very- 

limited 

NW + W-C = very-

slight 

Rest of buildings= 

non-visible, (Pl-

1"Map-6") 

 

Coloration 

moderat

e to 

very-

slight 

 

Bio- 

Chemical 

 

 

widespread 

S = moderate 

N = very-slight 

C = slight, (Pl-

2"Map-7"), (Pl-

4"Fig-2) 

Loose Salt 

Deposits 

(deposition of 

less consolidated 

salt clusters) 

 

 

Efflorescence 

 

non-

visible 

 

 

 

Chemical 

 

limited 

Temple of Isis, 

Christian Baslicas, 

Temple of 

Hercules, Baths of 

Oceanus, Theater, 

Forum, 

Byzantinane Gate, 

Curia, Mausoleum 

of Bes 

(Pl-2"Map-8") 

Crust 

(deposition of 

highly 

consolidated 

crusts on stone 

surfaces) 

 

Light-colored 

crust tracing 

the surface 

 

very-

slight to 

non-

visible 

 

Less 

widespread 

Scrapis Temple = 

very-slight. 

Rest of buildings = 

non-visible. 

(Pl-2,"Map-9"), 

(Pl-4"Fig-3) 

Table-2: Results of the linear and progradational indices and their damage effects on 

building stones of Sabratha Ancient City. 

Group-2: Discoloration/Deposits 

Weathering by Chemical & Biological Agents 

 

Weathering Index 

 

Damage 

Degree 

 

Widespread 

Degree 

 

Occurrence and Characters 

 

Linear Index 
 

 

Moderate to 

Non-visible 

 

widespread 

S-C parts + Byzantinane Gate = 

(moderate), 

SE, SW, NE, W-C parts = slight 

NE, NW = very-slight 

Isis Temple, Sea Baths = (non-

visible), (Pl-2,"Map-10") 

Note: increasing damage 

intensity away from sea coast. 
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Progradational Index 

 

Moderate to 

very-slight 

S, Byzantinane Gate = 

(moderate) 

Forum, Baslicas, Temple of 

Hercules, Baths of Oceanusm 

Curia, Scrapis Temple, 

Mausoleum of Bes, Christian 

Baslicas, Theater, Captiolium, 

Antonine Temple, Bisilicas of 

Justinine (slight) 

Rest of buildings = (very-

slight) 

(Pl-2"Map-11") 

Note: increasing damage 

intensity away from sea coast. 

Table-3: (%) estimations of deterioration intensities caused by different types of 

damages belonging to group-2 of weathering (discoloration/deposits) that effects 

buiding stones within Sabratha Archaeological City in accordance with (Fitzner et. al.,  

2002). 

 

Table-4: Estimations of deterioration intensities caused by different types of damages 

belonging to group-2 of weathering (discoloration/deposits) that effects buiding stones 

within Sabratha Archaeological City in accordance with (Fitzner et. al.,  2002). 
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Table-5: Approximations of the linear (Lin) and  progradational (Prog) deterioration 

indices for group-2 of weathering that effecting building stones within Sabratha 

Archaeological City. 

 
Table-6: Assessment of the weathering damage categories and the recognition of 

linear (Dl-lin) and progradational (Dl-prog) indices of group-2 of weathering 
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(discoloration/deposits) that influence building stones within Sabratha Archaeological 

City in accordance with (Fitzner et. al., 2002).   

 

 
Plate-1: Contour maps showing the distribution of damage intensities of different 

biological and chemical individual weathering forms that influence building stones of 

Sabratha Archaeological City (map-1 to map-6). 
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Plate-2: Contour maps showing the distribution of damage intensities of different 

biological and chemical individual weathering forms that influence building stones of 

Sabratha Archaeological City (map-7, map-8, map-9). Maps (10 & 11) representing 

the distribution of damage intensities of the linear and progradational indices of 

group-2 of weathering (discoloration/deposits). Note: {the color and degree of 

damage intensities as indicated from bottom to top as follows: white color = 0 (no 

visible damage), cream color = 0-1 (very-slight damage), yellow color = 1-2 (slight 

damage), orange color = 2-3 (moderate damage), light red color = 3-4 (sever damage), 

dark red color = 4-5 (very sever)}. 

 

 
Plate-3: Soiling and biological colonization weathering forms that effect building 

stones of Sabratha Archaeological City. Fig-3B & 3C are comparable examples of 

nicrobiological colonization from Europe, North America and Northern Asia. 
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Plate-4: Biological colonization to crust, discoloration and crust weathering forms that 

effect building stones of Sabratha Archaeological City. 

7- Discussion 

  Weathering of ancient stone buildings in Sabratha City through "soiling" was 

apparent in two ways: 1- "soiling due to anthropogenic impact" which was resulted by 

human activities and included different types of inscriptions, decorations, paintings 

and sculpturing that used different types of chemical materials which altered the 

origin color of stone buildings 2- "soiling by droppings" resulted by wastes of the 

different birds that colonize the City of ancient Sabratha buildings which as a result 

changing the color of stone surfaces and may grooving them as well due to the 

reaction between chemical materials that composes bird wastes and between minerals 

that constitutes building stones of the city. 

Weathering through "Biological Colonization" was evident by tow means: 1- " 

Colonization by higher plants", which had a biological effect where plants and trees 

grown between stone or rock fractures that form the buildings. As trees or plants 

grown-up, walls of buildings became departed and broken. 2- "Microbiological 

colonization", which had a bio-chemical effect on the building stones and has taken 

place by the action of a variety of micro-organisms such as: bacteria, fungi, algae, 

lichens and biofilms. These micro-organisms secrete weak acids which could dissolve 

and destroy minerals that constitute the building stones (Roger D. Finlay et. al., 2019, 

Jie Chen et. al., 2000). Weathering through "Biological Colonization to Crust" is 

observed to have a biological effect through an individual weathering form known as 

"Microbiological colonization to dark-colored crust tracing the surface". It is a 

transitional form between biological colonization and crust and takes place when 

humidity missing from the environment where micro-organisms lived (in this case 

walls of buildings are the environment). During summer and due to high 

temperatures, walls became dry and black remnants left over wall surfaces which may 

harm the building (its known that, humidity considered to be the main source for 
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micro-organisms to extract their diet from rock material. If humidity missed, they will 

no longer survive). Another weathering form that was notable during field 

investigations within Sabratha archaeological City is the "Discoloration" or "Staining" 

that worked out through tow (2) individual weathering forms known as "Bleaching" 

and "Coloration". Bleaching is the process by which the original color of building 

stones is washed out or leached and as a result minerals that compose rock stones 

become weathered by chemical means (ex: reduction of iron and manganese 

compounds). While coloration is the process by which the external surfaces of ancient 

buildings become colored, either through chemical weathering of rock minerals that 

form the buildings (ex: oxidation of iron and manganese compounds) or through 

staining by biogenic pigments and other coloring materials coming from surrounding 

medium (Siegesmund, S. et.al. 2019). Deposition of less consolidated salt clusters 

(designated as "weathering by loose salt deposits") as well as deposition of highly 

consolidated crusts (designated as "weathering by crust") on stone surfaces are two 

additional weathering forms that observed to effect buildings of Ancient Sabratha City 

by chemical means. Efflorescence phenomenon (belonging to the first weathering 

form) which is the deposition of loose salt clusters on building stone surfaces or 

within pore spaces of the stones have been found to affect Sabratha monuments. The 

source of salts is thought to be come from limestone rock blocks that used in 

construction or come as a result of chemical decay processes of rock blocks when 

come in contact with contaminated atmosphere. The growth of these salt crystals will 

damage the framework of the building stones slowly until become demolished. Salts 

have long been known to damage porous materials, mainly through the production of 

physical stress resulting from the crystallization of salts in pores. Salts can also 

damage stone through a range of other mechanisms, such as differential thermal 

expansion,osmotic swelling of clays, and enhanced wet/dry cycling due to 

deliquescent salts (Rothert, E. et. al., 2007, Siegesmund, S. et.al., 2019). The 

combined effect of physical degradation by lichen hyphae penetrating in a rock and 

chemical attack by organic acid with associated growth of inorganic salts leads to 

accelerated weathering. Different types of weathering discolorations associated with 

fungal and bacterial activities were observed to yield extensive corrosion and 

dissolution of mineral surfaces beneath them (Siegesmund, S. et.al. 2019). Basically 

all types of building materials are colonizable by microorganisms. Often, surfaces are 

covered with a rigid layer composed of microbial cells and extracellular biofilm. Bio-

deterioration of building material is determined by the metabolic activities of the cells 

as well as the impact of the extracellular biofilm (Roger D. Finlay et. al., 2019). 

Deposition of Light-colored crust tracing the surface of building stones of Sabratha 

monuments (belonging to the second weathering form) has worked through the 

deposition of light-colored and massive mineral crusts as a result of precipitation 

processes by rain.The overall rating of weathering damages of the archaeological 

buildings and monuments can be delineated by the estimation of the linear and 

progradational damage indices. According to (Fitzner et. al., 2002, and 2004), the 

damage indices range between 0 and 5.0. (0: no visible damage), (0-1: very slight 

damage), (1-2: slight damage), (2-3: moderate damage), (3–4: severe damage), (4-5: 

very severe damage). 

The linear damage index corresponds to the average damage category, whereas the 

progradational damage index emphasizes the proportion of higher damage categories 
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(Heinrichs, K. & Fitzner, B, 1999 and Fitzner et. al., 2000). Linear and progressive 

damage indices in Sabratha archaeological City is varied from (non-visible to 

moderate "from 0 to 3") and from slight to moderate "from 2 to 3") respectively, 

which alerts to the necessity and urgency of remediation and restoration intervention, 

in order to protect the archaeological buildings of Sabratha City. 

8- Conclusions 

  According to the chemical and biological weathering factors that led to the 

deterioration of building stones of Sabratha archaeological City and based on the 

previous discussion, we conclude the following: It has been found six (6) main and 

nine (9) individual weathering forms were found to deteriorate the building stones of 

the Ancient City of Sabratha somehow chemically, biochemically and biologically. 

These were known as: a) Soiling, which involved two individual weathering forms 

specifically: "soiling due to anthropogenic impact" and "soiling by droppings", b) 

Biological colonization, which involved two individual weathering forms specifically: 

"colonization by higher plants" and " Microbiological colonization". c) Biological 

colonization to crust, which acted through an individual weathering form designated 

as "microbiological colonization to dark-colored crust tracing the surface". d) 

Discoloration or "Staining", which performed through two individual weathering 

forms namely: "bleaching" and "coloration". e) Loose salt deposits, which performed 

through an individual weathering form namely: "efflorescence". f) Crust, which acted 

through "light-colored crust tracing the surface" individual weathering form. The 

damage degree of these weathered forms varied from non-visible to moderate with 

degree of distribution varied from very-limited to widespread.  

The linear and progradational weathering indices of this group of weathering showed 

varied degrees of damage, which was from non-visible to moderate with increasing 

effect away from sea coast and were widespread in such case alarming to the 

necessity of building stone remediation and restitutions of the archaeological City of 

Sabratha.  
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880-885 

احجم الدولـــــة الليبية وأثره عليها طبيع 61 ي  ا وبسرر ي   
 خالد محمد بالنور
 خالد أحمد قـناو

886-901 

62 
EFL Instructors' and Students' Attitudes towards 

Using PowerPoint Presentation in EFL Classrooms 

Amna Ali  Almashrgy 

Hawa Faraj Al-Burrki 

 Khadija Ali AlHebshi  

902-918 

ي اضطرابات الشخصية الحدية وع 63
 
لاقتها بالجمود المعرف ي  

 934-919 سالمة عبد العالىي السيليت 

64 
Common English Pronunciation Difficulties 

Encountered by Third Year Students at the Faculty of 

Education- English Department- Elmergib University 

Samah Taleb 935-952 

65 
A Study on Bacterial Contamination of Libyan 

Currency in Al-Khoms, Libya 
Hassan M. Krima 953-958 

66 
A New Application of Kushare Transform for 

Solving Systems of Volterra Integral Equations and 

Systems of Volterra Integro-differential Equations  

Jamal Hassn Frjani  959-964 

67 
Study of chemical and biological weathering effects 

on building stones of the Ancient City of Sabratha, 

NW-Libya 

Ismail Elforjani Shushan 

Saddik Bashir Kamyra 

Hitham A. Minas 

965-978 

68 
ي 
 
الآثار الاجتماعية والثقافية المصاحبة للتغير الاجتماعي ف

ميةالمجتمعات النا  
 991-979 محمد عبد السلام دخيل
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69 

Molecularly imprinted polymer ( poly-pyrrole ) 

modified glassy carbon electrode on  based 

electrochemical sensor for the Sensitive Detection of 

Pharmaceutical Drug Naproxen 

Ismael Abd-Elaziz  

Fatma Kahel 
992-998 

71 
 الجمل وقصيدتهعلي 

ي رثاء النورس الكبير )
 
 (اليوم الأربعون ف

 خالد رمضان الجربوع
 علي إبراهيم بن محسن
 صلاح الدين أبوغالية

999-1008 

71 
Comparing Review between Wireless 

Communication Technologies 

 نادية محمد الدالىي 
ة  ايمان احمد اخمير  

1009-1014 

72 
The importance of Using Classroom Language in 

Teaching English language as a Foreign Language 

Khairi Alarbi Zaglom 

Foad Ashur Elbakay 
1015-1024 

73 
سِب الاختصاص بها إلى مذهب مُعترَّ  

ُ
ي ن
لف فيها التر

َ
 الأدلة المخت

(دراسة تحليلية مقارنة)  
 1042-1025 حمزة بن ربيع لقرون

74 
ي مدينة الخمس،  ار بعض الأوليات المعويةمعدل انتش

 
الطفيلية ف

 ليبيا
 1052-1043 أسماء السنوسي لحيو

ي سورة البقرة( ما)استعمالات  75
 
النافية ف  1067-1053 برنية صالح إمحمد صالح 

76 
كة  عوامل نجاح وفشل نظام المعلومات دراسة تطبيقية عل شر

ي وليد
 الأشغال العامة بت 

 1085-1068 م اعطيةاسماعيل عبدالكري

بية الايجابية للطفل" 77  1098-1086 نجوى الغويلي  "الرعاية الاجتماعية والدعم الاجتماعي والير

78 The Error Correction in second language writing 

Seham Ibrahim abosoria 

Fatheia Masood Alsharif 

Abdussalam Ali Mousa 

Hamzah Ali Zagloum 

1099-1105 

79 
 أساليب المعاملة الوالدية وعلاقتها بالتحصيل الدراسي 

 (الخمس)لدى عينة من طلبة كليات جامعة المرقب بمدينة 
ي عقيلة  1128-1106 ميسون خير

80 
Quality of E-Learning Learning Based on Student 

Perception Al Asmarya University 

Majdi Ibrahim Alashhb  

Mohammed Alsunousi  

Salem Mustafa Aldeep 

1129-1135 

81 
The Importance of Corrective Feedback in leaning a 

Foreign Language 
Ekram Gebril Khalil 1136-1150 

82 
ي ظل انتشار الأوبئة والأمراض السارية

 
 شكل العلاقات الاجتماعية ف

  19جائحة كوفيد )
 
 (نموذجا

 سكينه الهادي الحوات
 محمد الحواتفوزي  

 سليمة رمضان الكوت
1151-1164 

83 
A comparative study of the effects of Rhazya stricta 

plant residue on Raphanus sativus plant at the age of 

15 and 30 days 

Salma Mohammad Abad 1165-1175 

ه 84 ي وانتصاره له من خلال تفسير ال عند الزمخسرر يفمحمد توظيف الاعير   1191-1176  عمر محمد الفقيه السرر

 1192 الفهرس


