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Ecological Role of (Ricinus communis L.) in Adaptation to Soil
Contamination with Heavy Metals in Semi-Arid Coastal
Environments: A Case Study of Wadi Al-Sahl Al-Gharhi,
Northeastern Libya
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Abstract
Soil contamination with heavy metals represents a significant global environmental
challenge, adversely impacting human health and ecosystem stability—particularly in
areas subjected to intensive industrial, mining, and historical military activities. This
issue is increasingly prevalent in arid and semi-arid ecosystems, such as the Wadi Al-
Sahl Al-Gharbi region in northeastern Libya, characterized by saline soils, limited water
availability, and residual pollution from World War Il. This study investigates the
ecological response and adaptive capacity of Ricinus communis L. to heavy metal-
contaminated soils within this extreme environment. Soil samples were collected during
the spring of 2022 and analyzed for key physicochemical parameters, including pH,
electrical conductivity (EC), and concentrations of lead (Pb), copper (Cu), and zinc (Zn).
Results revealed that the soils exhibit moderate salinity and strong alkalinity, conditions
typically unfavorable for the growth of most plant species. Despite these constraints,
Ricinus communis L. demonstrated a remarkable tolerance and bioaccumulation capacity
for heavy metals, facilitating its successful establishment in the region. The findings
suggest that R. communis possesses distinct physiological and biochemical mechanisms
that enable survival in contaminated substrates, positioning it as a viable candidate for
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phytoremediation and ecological restoration initiatives in semi-arid environments.
Accordingly, this species is recommended for integration into soil remediation strategies
aimed at restoring vegetation and improving soil health in degraded coastal ecosystems.

Keywords: Soil contamination; Heavy metals; Ricinus communis L.; Semi-arid
environment; Wadi Al-Sahl Al-Gharbi
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Using industrial plastic waste to develop a sensitive and flexible
sensor for detecting albumin in blood
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Mlitan?
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Abstract

An effective and cost-efficient optical sensor has been developed to measure albumin
levels in blood samples. This sensor utilizes bromocresol green (BCG) reagent
immobilized on a triacylglycerol acetate (TAC) membrane. The analytical measurements
are based on the formation of a complex between albumin and the BCG reagent on the
membrane. The binding of the reagent to the TAC membrane was verified using UV-Vis
and IR spectroscopy. Several factors that enhance the sensitivity of the sensor were
identified, including pH, contact time, and reagent concentration. Results showed
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significant color change in the sensor upon immersion in the albumin solution, shifting
from blue (655 nm) to yellow (392 nm). The sensor exhibited sensitivity within a
concentration range of 0.29-5.7 pg/ml of albumin, with detection and quantification
limits of 1.22 pg/ml and 3.70 pg/ml, respectively, at a wavelength of 392 nm. The
response time varied from 1 to 15 minutes, and the relative standard deviation for 19
repeated albumin measurements was 10.9%. Additionally, the calculated
sensitivity/Sandell index was 0.0123 mg/ml. The optical sensor's effectiveness in
detecting albumin in real blood samples was evaluated, yielding satisfactory results
consistent with those obtained in other laboratories.

Keywords: Albumin; BCG; Cellulose Acetate; Sensors; Serum.
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1- (A) 82b | 60600a | 36320a | 7605a | 29.2b | 14148b | 3.48b

1-(B) 9.4a | 59800a | 35242a | 7020b | 49.7a | 1535.2a | 7.65a

2-(A) 82b | 62200a | 37200a | 7712a | 365b | 1433.5b | 3.60b

2-(B) 9.5a | 59400a | 35615a | 7054b | 43.8a | 1672.2a | 7.74a

3-(A) 82b | 60300a | 34250b | 7450a | 36.5b | 1403.5b | 3.52b

3-(B) 9.6a | 59500a | 33700b | 7122b | 58.4a | 1529.6a | 793a
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bl L alastul 25,85 120 50l g

) Volume Volume Volume Volume Volume | Volume
T Ha (mi) Ha (mi) Ha(ml) | Haml) | Hy(ml
(min) 5V 10V 15V 20V 25V 30V

5 0.6 1.5 4.6 9.5 11.6 139

10 1.2 3 9.2 19 233 27.8

15 1.8 4.5 13.8 285 349 41.7

20 24 6 18.4 38 46.6 50.4

25 3 7.5 23 47.5 48.9

30 3.6 9 27.6 49.4

35 4.2 10.5 32.2

40 4.8 12 36.8

45 5.4 13.5 41.4

50 6 15 46

55 6.6 16.5 50.6

60 7.2 18

65 7.8 19.5

70 8.4 21

75 9 225

80 9.6 24

85 10.2 255

90 10.8 27

95 11.4 285

100 12 30

105 12.6 315

110 13.2 33

115 13.8 345

120 14.4 36

ol i pleianly yoeddl olis (oo (st 7 LY Aidall dalisell syl il -2
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Time Volume Volume Volume Volume Volume Volume
(min) | Hy(m)5V | Hy(ml) 10V | Hy(ml)15V | Hy(ml) 20V | Hy(ml) 25V | H,(ml) 30V

5 0.8 1.2 2.4 31 43 55
10 1.6 24 4.8 6.3 8.6 1
15 24 3.6 7.2 9.4 129 16.5
20 3.2 4.8 9.6 12.6 17.2 22
25 4 6 12 15.7 215 27.5
30 4.8 7.2 14.4 18.9 25.8 33
35 5.6 8.4 16.8 22 301 38.5
40 6.4 9.6 19.2 252 34.4 44
45 7.2 10.8 21.6 28.3 38.7 50
50 8 12 24 315 43

55 8.8 13.2 26.4 34.6 47.3

60 9.6 14.4 28.8 37.8 50

65 10.4 15.6 31.2 409

70 11.2 16.8 336 441

75 12 18 36 47.2

80 12.8 19.2 384 50

85 13.6 204 40.8

90 14.4 21.6 43.2

95 15.2 22.8 45.6

100 16 24 48

105 16.8 252 50

110 17.6 26.4

115 18.4 27.6

120 19.2 28.8

bl ydl gl plasialy @51 ole Jdlrey slade cle wlie (o gyl LY ol Aalusll sl il -3

Mg
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oaalog (KOH) pguuliod! deuSssuumg (NaCl) pgasgiall sl (e 2ile Jellzag (Control) jlada cle ciliveg ol sl
(P) oM (G) wudlyll (qlad aluseiuly Busls dcbue (o3 S (HCI) elyyslS ]l
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(P) oAl g (G) cdlyall o alutieral (Rele) (oo

Uslall

Volume
Hz(ml)
5V

Volume
H, (ml)
10V

Volume
H, (ml)
15V

Volume
Hz(ml)
20V

Volume
Hz (m|)
25V

Volume
H; (ml)
30V

Control
(Distilled N.d N.d N.d N,d N.d N,d N.d N,d N.d N,d N.d N,d

water)

Control
(Distilled

water)

18 | 92 | 336 | 144 | 50 | 254 | 50 | 358 | 50 46 50 50

+
NaCl /
0.05M

Control
(Distilled

water)

Nd | Nd 1.6 22 3 4.2 7 84 10 94 | 144 | 106

+
KOH /
0.05M

Control
(Distilled
water) + 50 28 50 40 50 45 50 50 50 50 50 50
HCl /
0.05M

N.d : not detectable at level of 1 ml.
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Electrochemical comparison of hydrogen gas production from
seawater with other water sources: a case study from the seawater
desalination plant in Tobruk, Libya
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Abstract

This study aimed to evaluate the production of hydrogen gas via the electrochemical
analysis of seawater and various types of water using multiple electrodes, including
graphite and platinum electrodes, within a Hoffman cell system and using different
electrical voltages (5, 10, 15, 20, 25, and 30 V) at a constant current of 1 A (Ampere) for
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two hours. Although, hydrogen production readings were recorded from the electrolyzer
at the seawater desalination plant in Tobruk, Libya, during the chlorine production phase.
Several analytical tools and techniques were used to measure the chemical and physical
properties of the solutions under study. The aim was to study the effect of the
concentration of some agueous solutions on the volume of hydrogen gas produced. The
results showed that the volume of hydrogen gas production generally increases with
increasing electrical voltage. The highest volume of hydrogen production was recorded
using the electrochemical analysis technique, reaching 50.6 ml in 55 minutes at an
electrical voltage of 15 volts in seawater, compared to other aqueous solutions added to
distilled water (DW) individually at a concentration of (0.05 M), namely sodium chloride
(NaCl), potassium hydroxide (KOH), and hydrochloric acid (HCI). This indicates that the
high ionic conductivity of seawater reflects a high hydrogen production. In addition, a
comparison of the hydrogen production rate between laboratory electrochemical analysis
and the chlorine production process at the Tobruk desalination plant showed that the
amount of hydrogen produced increases with increasing both the current (amperes) and
electrical voltage (volts) in both systems in seawater. In conclusion, the results of this
study demonstrate that seawater represents an economical and effective source for
producing hydrogen gas, making it a promising option as a safe and sustainable
alternative energy source that contributes to diversifying sources of income and
supporting economic development in Libya.

Keywords: Electrochemical analysis; hydrogen production; applied potential;
desalination plant; Hoffman cell.
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Environmental Security Amid the Development of Artificial
Intelligence and Its Use in Weapons of Mass Destruction
Systems: A Study in the Light of Public International Law

Amna Ramadan Ali
Department of Public International Law, Faculty of Law, University of Sirte,
Sirte, Libya

Abstract

This study examines the growing threats to global environmental security resulting from
the integration of artificial intelligence (Al) into military applications, particularly
weapons of mass destruction. The research aims to explore the legal and environmental
implications of this development and assess the challenges posed by the inadequacy of
current international legal frameworks. Using an analytical-deductive methodology, the
study analyzes relevant international legal texts and the environmental risks associated
with autonomous military systems, linking them to key principles of public international
law, especially those related to environmental protection during armed conflict. The
findings reveal that Al-powered weapons of mass destruction pose unprecedented risks
to ecosystems due to their unpredictability and autonomous decision-making capabilities,
threatening fundamental principles of international humanitarian law and increasing the
likelihood of cross-border environmental disasters. The study concludes that a binding
international legal framework is urgently needed to regulate military uses of Al,
incorporating environmental and humanitarian considerations, and enhancing
international oversight and transparency. This would help ensure a balance between
technological progress and global environmental protection.

Keywords: Environmental security; artificial intelligence; weapons of mass destruction;
international law; armed conflict; legal regulation.
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Estimation of Heavy Metal Contamination (Cd, Pb, Cu) in
Mullet Fish in the Sirte Basin

Ali Abdulrahim Ali Al-Ghazali
Department of Zoology, Faculty of Science, University of Sirte, Sirte, Libya

Abstract

To promote a clean environment and safe food, and due to the adverse effects of waste
on the marine ecosystem and consequently on human health, this study focused on
detecting the presence of certain heavy metals (Lead, Copper, Cadmium) in Mullet
fish prevalent in the Sirte Basin. Samples were taken from four parts of the fish (gills,
skin, liver, muscles). The samples were prepared using concentrated nitric acid, and
the elements were quantified using an atomic absorption spectrometer.

The obtained results indicated that the samples were free from contamination by lead
and cadmium, which are among the most commonly found toxic heavy metals in fish.
The study recorded a noticeable increase in copper levels, exceeding the
internationally permitted limits, across the studied fish parts. The concentrations were
as follows: skin (0.7-2.3 ppm), muscles (0.8-3.5 ppm), gills (1-2 ppm), and liver (2-
33 ppm).

Keywords: Atomic Absorption; Heavy Metals; Sirte Basin; Mullet Fish.
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The Effect of Different Water Salinity Levels on Growth
Performance, Survival Rate, and Some Chemical
Characteristics of Nile Tilapia (Oreochromis niloticus) as an
Economic Resource in Libya
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Abstract

This study was conducted in the fish laboratory of the Department of Marine Resources,
Faculty of Natural Resources and Environmental Sciences, Omar Al-Mukhtar University,
during the period from November 2021 to January 2022. The objective was to investigate
the physiological changes in Nile tilapia (Oreochromis niloticus) subjected to four levels
of water salinity (0, 8, 16, and 24 ppm) in aquaculture tanks. The evaluation focused on
fish performance, growth parameters, feed utilization efficiency, and the nutritional
composition of fish bodiesThe results revealed a negative impact of increasing salinity
on fish performance, growth indices, feed conversion ratio, protein efficiency ratio, and
specific growth rate. The average fish length decreased by 13.99%, 16.05%, and 17.6%
at salinity levels of 8 ppm, 16 ppm, and 24 ppm, respectively, compared to the control
group. Moreover, the average fish weight declined by 7%, 28%, and 34.19% as salinity
increased, respectively, compared to the control group.

Keywords: Agquaculture; body weight; Nile tilapia; salinity.
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(Species) tb.’&l (Family) alilad
Cynara cornigera .. Asteraceae
Crepis senecioides Delile subsp. filiflora
Plantago cyrenaica E.A.Durand & Barratte Plantaginaceae
Rhamnus alternus|. Rhamnaceae
Arum cyrenaicum Hruby Araceae
Arbutus pavariiPamp. Ericaceae
Cyclamen rohlfsianum Asch. Primulaceae
Romulea cyrenaica Beguinot Iridaceae
Ranunculus cyclocarpus Pamp. Ranunculaceae
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Life | Hibat Chorotypes
Species family form
Alyssum minus (L.) Rothm. Asteraceae Ann Th Me+lt
Arractylis serratuloides Cass. Asteraceae Ann Th Me+It+Es
Artemisia herba-alba Asso Asteraceae Ann Th Med
Asteriscus pygmaeus (DC.) Coss. & Durieu Asteraceae Per He Med
Artemisia judaica L. subsp. sahariensis Asteraceae Ann Th Me+Sa
Artemisia campestris L. Asteraceae Ann Th Me+Tr+Sa
Achillea santolinal. Asteraceae Ann Th Med
Anacyclus monanthos (L.) Thell. Asteraceae Ann Th Med
Anthemis secundiramea Biv. Asteraceae Ann Th Med
Atractylis phazaniae Corti Asteraceae Per He Med / Sa- Ar
Atractylis cancellata . Asteraceae Per He Med / Sa- Ar
Bellis annual. Asteraceae Per He Med
Bellis sylvestris Cyr. var. cyrenaica Asteraceae Per He Med
Crepis senecioides Delile subsp. filiflora Asteraceae Ann Th Endemic
Chrysanthemum segetum L. Asteraceae Ann Th Me-+lt
Conyza bonariensis (L.) Cronquist Asteraceae Per Ch Cosm
Cynara cornigeral. Asteraceae Ann Th Endemic
Conyza canadensis (L.) Crong. Asteraceae Per He Med
Calendula arvensisL. Asteraceae Ann Th Med
Cardaria draba(L.) Desv. Asteraceae Ann Th Med
Carduus getulus Pomel Asteraceae Ann Th Med
Carlina siculaTen. Asteraceae Ann Th Med
Carex divisaHuds. Asteraceae Ann Th Med
Carlina lanata L. Asteraceae Ann Th Med
EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [297]




The First Scientific Conference of the Faculty of Science - Sirte University

EPESC

Cicerbita haimanniana (Ascherson) Asteraceae Th Med
Beauverd Ann
Cichorium endivial. subsp. dijvaricatum Asteraceae Per Ch Med
Centaurea alexandrina Delile Asteraceae Ann Th Med
Centaurea dimorphaViv. Asteraceae Ann Th Med
Centaurea cyrenaica Beguinot & Vacc. Asteraceae Per Ch Med
Centaurea ragusinal. Asteraceae Per Ch Med
Chlamydophora tridentata (Delile) Ehrenb. Asteraceae Ann Th Med
Chamomifla aurea (L) Gay Asteraceae Ann Th Med
Centaurea calcitrapal. Asteraceae Ann Th Med
Carthamus divaricatus Beguinot & Vacc. Asteraceae Ann Th Med
Carthamus lanatus L. Asteraceae Ann Th Med
Chrysanthemum coronarium L. Asteraceae Ann Th Med
Cichorium spinosum L. Asteraceae Per Ge Med
Cichorium pumilum Jacq. Asteraceae Per Th Med /Ir-Tu
Dittrichia viscosa (L.) Greuter Asteraceae Per He Med
Echinops cyrenaicus Durand & Barratte Asteraceae Ann Th Med
Evax contractaBoiss. Asteraceae Ann Th Ir-Tu
Eruca longirostris Uechtr. Asteraceae Ann Th Med
Echinops cyrenaicus Durand & Barratte Asteraceae Ann Th Med
Echinops galalensis Schweinf. Asteraceae Ann Th Med
Filago desertorum Pomel Asteraceae Ann Th Med
Glebionis coronaria (L. Tzvelev Asteraceae Ann Th Med
Hyoseris scabra .. Asteraceae Ann Th Med
Hedypnois cretica(L.) Dum.Cours. Asteraceae Ann Th Med
Hypochaeris achyrophorus . Asteraceae Ann Th Me-+It+Es
Hedypnois rhagadioloides (L.) F.W.Schmidt Asteraceae Ann Th Med
Jasonia glutinosa (L.) DC. (Jasonia rupestris Asteraceae Ann Th Med
Pomel is a synonym)
Launaea capitata (Spreng.) Dandy Asteraceae Ann Th Med
Leontodon tuberosus . Asteraceae Per He Med
Lithodora rosmarinifolia (Ten.) LM Johnst. Asteraceae Ann Th Med
Lobularia libyca (Viv.) C.F.W.Meissn. Asteraceae Ann Th Med
Launaea tenuiloba (Boiss.) O.Kuntze Asteraceae Ann Th Me+lt
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Leontodon simplex (Viv.) Widder Asteraceae Per He Med
Notobasis syriaca (L.) Cass. Asteraceae Ann Th Med / Ir-Tu
Onopordum espinae Coss. ex Bonnet & Asteraceae Per He Med
Barratte
Onopordum cyrenaicum Maire & Weiller Asteraceae Per He Med
Pallenis spinosa (L.) Cass. Asteraceae Per He Med / Ir-Tu
Phagnalon rupestre (L.) DC. Asteraceae Per He Med / Ir-Tu
Rhagadiolus stellatus (L.) Gaertn. Asteraceae Per He Sa-Ar /Steppe
Reichardia tingitana (L.) Roth Asteraceae Per He Ir-Tu /Sa-Ar
Scorzonera undulataVahl Asteraceae Ann Th Med
Senecio gallicus Chaix Asteraceae Ann Th Med
Scolymus hispanicus L. Asteraceae Ann Th Med
Sonchus asper (L.) Hill Asteraceae Per Ge Med / Ir-Tu
Urospermum picroides (L.) Scop. Asteraceae Ann Th Med / Ir-Tu
Aegilops ventricosa Tausch Poaceae Ann Th Med
Avena barbataPott ex Link Poaceae Ann Th Me-+It+Es
Avena satival. Poaceae Ann Th Me+It+Es
Avena sterilis L. Poaceae Ann Th Me+It+Es
Bromus fasciculatus C.Pres| Poaceae Ann Th Ir-Tu /Med
Bromus molliformis Lloyd Poaceae Ann Th Ir-Tu /Med
Briza maximal. Poaceae Ann Th Me+lt+Sa
Bromus rigidus Roth Poaceae Ann Th Med
Bromus diandrus Roth Poaceae Ann Th Med
Bromus rubens|. Poaceae Ann Th Med
Brachypodium retusum (Pers.) P.Beauv. Poaceae Ann Th Me+lt
Cynodon dactylon (L.) Pers. Per Ge | Ir-Tu/Med/Eu-
Poaceae Si
Cynosurus coloratus Lehm. ex Steud. Poaceae Per Ge Plur
Dactylis glomerata L. Poaceae Per Cr Me+IT+Es
Elymus rigidus (Viv.) Runem. ex Greuter & Poaceae Ann
Burdet Th Med
Gastridium ventricosum (Gouan) Schinz & Poaceae Ann
Thell. Th Med
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Catapodium rigidum (L.) C.E.Hubb. (Glium Poaceae Ann Me+lt
muraleis a synonym) Th
Hordeum vulgarel. Poaceae Ann Th Cosm
Hordeum murinum\L. Poaceae Ann Th Me+lt
Hyparrhenia hirta (L.) Stapf Poaceae Per He Med
Lagurus ovatus|L. Poaceae Ann Th Med
Lamarkia aurea (L.) Moench Poaceae Ann Th Med
Lolium loliaceun (Bory & Chaub.) Hand.- Poaceae Ann Med
Mazz. Th
Lolium rigidum Gaudin Poaceae Ann Th Me+Sa
Lophochloa salzmannii (Boiss.) H.Scholz Poaceae Ann Th Med
Melica minuta L. Poaceae Ann Th Med
Parapholis incurva (L.) C.E.Hubb. Poaceae Ann Th Ir-Tu /Med
Paspalidium geminatum (Forssk.) Stapf Poaceae Per He Med
Phalaris minorRetz. Poaceae Ann Th Cosm
Poa bulbosal. Per Ge | Ir-Tu/Med/Eu-
Poaceae Si
Stipa capensis Thunb. Poaceae Ann Th Ir-Tu /Sa-Ar
Stipa barbata Desf. Poaceae Ann Th Med
Calendula suffruticosaVahl Fabaceae Ann Th Med
Hippocrepis cyclocarpa Murb. Fabaceae Ann Th Me-+lt
Hymenocarpos circinnatus (L.) Savi Fabaceae Ann Th Med
Lathyrus aphacal. Fabaceae Ann Th Med
Medicago marinal. Fabaceae Per He Me-+It
Melica minuta L. Fabaceae Ann Th Med
Medicago polymorphal. Ann Th Med/Sa-Ar/ Ir -
Fabaceae Tu
Medicago murexWilld. Fabaceae Ann Th Med
Medicago minima (L.) Bartal. Fabaceae Ann Th Med
Medicago turbinata (L.) All. Fabaceae Ann Th Med/ Ir-Tu
Medicago truncatula Gaertn. Fabaceae Ann Med /Sa-Ar/Ir-
Th Tu
Melilotus indicus (L.) All. Fabaceae Ann Th Med/ Ir-Tu
Melilotus sulcatus Desf. Fabaceae Ann Th Med /Ir-Tu
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Onobrychis crista-galli (L.) Lam. Fabaceae Ann Th Sa-Ar/Med
Ononis hispida Desf. Fabaceae Ann Th Med
Ononis natrix L. Fabaceae Ann Th Med
Ononis reclinatal. Fabaceae Ann Th Med
Ononis viscosal. subsp. viscosa Fabaceae Ann Th Med
Trifolium campestre Schreb. Fabaceae Ann Th Med
Trifolium purpureum Loisel. Fabaceae Ann Th Med
Trifolium scabrumL. Fabaceae Ann Eu-Si/ Med / Ir-
Th Tu
Trifolium tomentosum L. Fabaceae Ann Eu-Si/ Med / Ir-
Th Tu
Trifolium stellatum L. Ann Th Med / Eu-Si/ Ir-
Fabaceae Tu
Trigonella maritima Delile Fabaceae Ann Med /Ir-Tu/Eu-
Th Si
Vicia monantha Retz. Fabaceae Ann Th Med
Vicia pannonica Crantz Fabaceae Ann Th Med
Biscutella didymal. Brassicaceae Ann Th Med / Ir-Tu/
Eu-Si
Brassica tournefortii Gouan Brassicaceae Ann Th Med
Capsella bursa-pastoris (L.) Medik. var. Brassicaceae Ann Th Cosm
rubella (Reut.) Rapin
Cardaria draba(L.) Desv. Brassicaceae Ann Th Eu-Si /Med
Carrichtera annua(L.) DC. Brassicaceae Ann Th Med /Ir
Didesmus aegyprius (L.) Desv. Brassicaceae Ann Th Med
Enarthrocarpus prerocarpus (Pers.) DC. var. Brassicaceae Ann Th Med
prerocarpus
Eruca longirostris Uechtr. Brassicaceae Ann Th Med / Sa-Ai
FEruca sativa Mill. Brassicaceae Ann Th Med / Sa-Ai
Matthiola longipetala (Vent.) DC. subsp. Brassicaceae Ann Th Eu-Ar
longipetala
Matthiola parviflora (Schousb.) Brassicaceae Ann Th Med
Rapistrum rugosum (L.) All. Brassicaceae Ann Th Med / Ir-Tu
Sinapis alba L. Brassicaceae Ann Th Euro
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Sinapis flexuosa Poir. Brassicaceae Ann Th Med
Sisymbrium irio L. Brassicaceae Ann Th Med / Ir-Tu
Ammoides pusilla (Brot.) Breistr. Apiaceae Ann Th Med
Bupleurum odontites L. Apiaceae Ann Th Med
Bupleurum semicompositum L. Apiaceae Ann Th Med
Coriandrum sativum L. Apiaceae Ann Th Cosm
Eryngium campestre . Apiaceae Ann Th Med / Eu-Si
Foeniculum vulgare Mill. Apiaceae Ann Th Med
Malabaila suaveolens (Delile) Coss. Apiaceae Per He Africa
Pseudorlaya pumifa (L.) Grande Apiaceae Ann Th Med /Eu-Si
Thapsia garganica . Apiaceae Per Ch Euro/ Med
Torilis nodosa (L.) Gaertn. Apiaceae Ann Th Med/ Ir-Tu
Ajuga iva(L.) Schreb. Laminaceae Per He Med/ Ir-Tu
Phlomis floccosa D.Don Laminaceae Per Ph Me+IT
Marrubium alyssonl. Laminaceae Per He Med
Marrubium vulgare L. Laminaceae Per He Med/Ir-Tu
Salvia lanigera Poir. Laminaceae Ann Th Med / Euro
Salvia verbenacal. Laminaceae Per He Med/ Ir
Salvia spinosal. Laminaceae Per He Med/ Ir
Teucrium apollinis Maire & Weiller Laminaceae Ann Th Med/Ir-Tu
Thymus capitatus (L.) Hoffm. & Link Laminaceae Per Ch Med
Asphodelus microcarpus Salzmann & Viv. Liliaceae Per Ge Med
Androcymbium gramineum (Cav.) ).F.Macbr. Liliaceae Per Ge Med
Asparagus acutifolius . Liliaceae Per Ge Med
Asparagus aphyllus . Liliaceae Per Ge Med
Asparagus stipularis Forssk. Liliaceae Per Ge Med
Bellevalia sessiliflora (Viv.) Kunth Liliaceae Per Ge Med
Drimia autumnalis (L) Stearn (Urginea Liliaceae Ge Med
autumnalis (L.) El-Gadi) Per
Drimia maritima (L.) Stearn (Urginea Liliaceae Ge Med
maritima (L.) Baker) Per
Adonis dentata Delile Ranunculaceae Ann Th Med / Ir-Tu
Adonis microcarpa DC. Ranunculaceae Ann Th Med / Ir-Tu
Delphinium halteratum Sm. Ranunculaceae Ann Th Med
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Ranunculus asiaticus L. Ranunculaceae Per He Med / Ir-Tu
Ranunculus cyclocarpus Pamp. Ranunculaceae Ann Th Endemic
Ranunculus paludosus Poir. Ranunculaceae Per He Eu-Si /Med
Geranium barbatum (L) L'Hér. (G. barutium Ann Th Med -Ir-Tu
is likely a misspelling) Geraniaceae
Frodium malacoides (L.) L'Hér. Geraniaceae Ann Th Eu-Si
Erodium neuradifolium Delile Geraniaceae Th Ir-Tu
Ann /Med/Eu-Si
Erodium moscharum (L.) L'Hér. Geraniaceae Ann Th Med
Geranium molle L. Geraniaceae Ann Th Med / Ir-Tu
Geranium rotundifolium L. Geraniaceae Ann Th Eu-Si/ Med
Plantago cyrenaica E.A.Durand & Barratte Plantaginaceae Ann Th Endemic
Plantago lagopus|.. Plantaginaceae Ann Th Med/ Ir-Tu
Plantago lanceolata .. Plantaginaceae Per He Med /Ir-Tu/
Sa-Ar
Plantago phaeostoma Boiss. & Heldr. Plantaginaceae Ann Th Med /Eu-Si
Emex spinosa (L.) Campd. Polygonaceae Ann Th Med/ Ir
Polygonum aviculare L. Polygonaceae Ann Th Med/ Euro
Polygonum equisetiforme Sm. Polygonaceae Ann Th Plu
Rumex vesicariusL. Polygonaceae Ann Th Med / Eu-Si
Allium longanum Pamp. Alliaceae Per Ge Med
Allium erdelii Zucc. Alliaceae Per Ge Med
Allium nigrum L. Alliaceae Per Ge Med
Allium roseum L. Alliaceae Per Ge Med
Allium longanum Pamp. Alliaceae Per Ge Med
Linaria virgata (Poir.) Desf. Scrophulariaceae |  Ann Th Med / Ir-Tu
Scrophularia caninal. Scrophulariaceae Per He Med/ Sa-Ar
Verbascum sinuatum\L. Scrophulariaceae Per He Med
Euphorbia falcatal. Euphorbiaceae Ann Th Trop
Euphorbia helioscopialL. Euphorbiaceae Ann Th Med / Eu-Si
Euphorbia peplus|. Euphorbiaceae Ann Th Sud
Silene apetala Willd. Caryophyllaceae Ann Th Cosm
Spergula fallax (Lowe) EH.L Krause Caryophyllaceae Ann Th Med
Convolvulus althaeoides L. Convolvulaceae Per He Med
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Convolvulus humilis Jacq. Convolvulaceae Per He Med
Herniaria hemistemon).Gay Illecebraceae Ann Th Med
Paronychia arabica (L.) Lam. lllecebraceae Ann Th Med /Ir-Tu
Gynandiriris sisyrinchium (L.) Parl. Iridaceae Per Ge Med
Romulea cyrenaica Beguinot Iridaceae Per Ge Endemic
Cistus salvifolius L. Cistaceae Per Ch Med / Ir
Cistus parviflorus Lam. Cistaceae Per Ch Med
Anagallis arvensis L. var. caerulea(L.) Gouan Primulaceae Ann Th Med
Cyclamen rohlfsianum Asch. Primulaceae Per Ge Endemic
Aizoon hispanicum L. Th Ir-Tu
Aizoaceae Ann /Med/Eu-Si
Limonium tubiflorum (Delile) Kuntze Plumbaginaceae Per He Med
Fumaria densifloraDC. Fumariceae Ann Th Eu-Si
Scabiosa monspeliensis|acq. Dipsacaceae Ann Th Med
Arbutus pavariiPamp. Ericaceae Per Ph Endemic
Fedja caput-bovis (Pomel) Maire Valerianaceae Ann Th Med
Peganum harmalal. Zygophyllaceae Per He Med / Ir-Tu
Thymelaea hirsuta (L.) Endl. Thymelaeaceae Per He Med-Sa
Haplophyllum tuberculatum (Forssk.) Auss. Rutaceae Ann Th Med
Urtica pilulifera . Urticaceae Ann Th Cosm
Oxalis pes-capraelL. Oxalidaceae Per He Plu
Linum strictum L. var. spicatum Pers. Linaceae Ann Th Med
Lycium europaeum L. Solanaceae Ann Th Med
Arum cyrenaicum Hruby Araceae Per Ge Endemic
Narcissus tazettal. Amaryllidaceae Per Ge Med
Juniperus phoeniceal. Cupressaceae Per Ph Med
Sarcopoterium spinosum (L.) Spach Rosaceae Per Ch Med
Pistacia lentiscus L. Anacardiaceae Per Ph Med
Rhamnus alternus L. Rhamnaceae Per Ph Endemic
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Study of the Vegetation of the Southern Edge Green Mountain —
Eastern Libya

Abd El-nasser saied al borki

Department of Biology, Faculty of Education, University of Benghazi, Libya:

Abstract

The study aimed the southern side area of the Al-Akhdar Mountainous extending from
the Slonta to Taknis, where the flora of the studied area was represented by 227 plant
species belonging to 155 genera and included 39 plant families. The gymnosperms
were represented by one family, while the angiosperms were represented by 38
families. The dicotyledonous plants included 35 families, 148 genera, and 212 species,
while the monocotyledonous plants included 3 families, 6 genera, and 14 plant
species. Nine types of endemic plant species were recorded, determining their life
forms, with the highest percentage being annual plants (Therophytes) at 72%,
followed by semi-terrestrial plants (Hemicryptophytes) at 16%, then terrestrial plants
(Geophytes) at 5%, and finally long-lived plants (Phanerophytes) at 2%, respectively.
As for the plant diversity in the region, its values ranged between 54 and 135 species
based on the Species Richness (Alpha) law, and according to the Species Turnover
(Beta) law, the value ranged between 23.78% and 59.47%. It was evident that the
southern edge of the Green Mountain region is less diverse and has a lower density of
vegetation cover compared to the northern edge due to climatic and topographical
factors.

Keywords: Green Mountain; Libyan flora; life forms; plant diversity; vegetation.
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The Use of Certain Plant Extracts as Environmentally Friendly
Pesticides to Control Similar Flour Beetle (duVal) Coleoptera:
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Abstract

A study to evaluate the effectiveness of three types of extracts (water, hexane and
ethanol) for four local plant species (Peganum harmala, Thapsia gerganica,
Rosmarinus officinalis, Cistus salvifolius) in from Hamada Al, Hamra Al, Hamra Sirt
[/Libya in order to the control of the larval and adult stages of T. confususm by two
methods direct contact extract and evaporation method of plant extract. The results
show that the plant extracts had a toxic and effective effect on the larvae and adults of
the insect under study. The toxicity increased with the increase in the exposure period
(time) and the concentration, as the larval stages were more affected than the adult
stages and the hexane extract was more toxic than the ethanol extract, which was the
most toxic in turn from the water extract Regardless of the type of plant used, the
peganum harmala plant was the most effective, followed by the Thapsia gerganica
plant and then the Rosmarinus officinalis. As for the Cistus salvifolius plant, which
had the least effect with all the plant extracts, evaporation and contact method had a
toxic effect on the effect on the larval and adult stages of the thrush insect T. confuses.

Keywords: environmentally friendly pesticides; plant extracts; T. confususm
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Effect of Water Lentlis Plant (Lemina Minor) on Some Chemical
Properties of Swage Water in AL-Bayda City
Abdul Qader Mohammed Saleh Bojadeda?, Basit Saeed Embarek?, and
Munira Suleiman Attia?

'Agricultural Engineering, Omar Al-Mukhtar University
2Environmental Sciences, Omar Al-Mukhtar University

Abstract

A field experiment was carried out on one of the farms in the Al-Ghariga area during
the month of March 2025 with the aim of studying the effect of the duckweed plant
Lemna minor on the removal of some heavy metals (lead Pb - cadmium Cd - zinc Zn
- copper Cu - nitrates (NO3) and some chemical properties (pH - EC - TDS) in
wastewater. It included the establishment of two basins, the first for wastewater and
the second for the witness, and adding fertilizer (cow dung) to them, then planting the
duckweed plant in the two basins. Appropriate chemical analyses were conducted for
the water before and after the planting process, and the plant was harvested after the
end of the germination process. The dry and wet weight of the plant was taken in both
basins and the percentage of the studied elements in the plant was measured.
Covariance analysis was conducted and significant differences between the means
were tested using the least significant difference (LSD) at a significance level of
(0.05). The results obtained were summarized as follows: The duckweed plant has a

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [339]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

high efficiency in reducing the concentration of the elements (Pb-Cd-Zn-Cu-NOz) by
(96% 8.56 -97% - 52% - 47% - 65%) respectively. Covariance analysis was conducted
and significant differences between the means were tested using the least significant
difference (LSD) at a significance level of (0.05). The results obtained were
summarized as follows: The duckweed plant has a high efficiency in reducing the
concentration of the elements (Pb-Cd-Zn-Cu-No3) by (96% 8.56 -97% - 52% - 47%
- 65%) respectively. Based on the model presented in this study, we find that
wastewater treatment using the duckweed plant (Lemna minor) is a promising
economic system recommended for treatment operations.

Keywords: Heavy metals; Lemna minor (Duckweed); Wastewater.
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Industrial Water Pollution as a Threat to Water Security: A
Legal Approach to the Protection of Water Resources

Nadia Ali Suleiman Dhahekil

Public International Department, Faculty of Law, Sirte University, Libya

Abstract

Industrial water pollution represents one of the most serious threats to water security,
given its direct impact on public health, environmental balance, human rights, and
sustainable development goals. This study seeks to enrich legal scholarship by
analyzing the relationship between industrial water pollution and water security, and
by proposing practical recommendations for policymakers to enhance the
effectiveness of water legislation.

The research addresses the central question of how effective national and international
legal frameworks are in limiting industrial water pollution, considering the structural
deficiencies and weak enforcement mechanisms that hinder their application. Using
both analytical and comparative methods, the study examines relevant legal texts and
highlights best legislative practices in combating this type of pollution.

The findings reveal that national legislation remains limited in effectiveness due to
the gap between law and practice, and its focus on marine rather than freshwater
protection. Furthermore, the study notes the absence of efficient supervisory and
judicial mechanisms to ensure proper enforcement.

Accordingly, the study recommends adopting environmentally oriented fiscal
mechanisms based on the “polluter pays” principle, promoting environmental
contracts that oblige industries to comply with ecological standards, and strengthening
the legal protection of freshwater through explicit provisions and strict penalties,
ensuring equal protection of all water resources and enhancing the coherence of the
legal framework for water security.

Keywords: Environmental security; water security; industrial pollution; legal protection;
water resources.
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Compensation funds as a means of modern compensation for
environmental damage

1 Misbah Abdullah Ahwas and 2 Ahmed Mohammed Ahwas

! Department of Private Law, Faculty of Law, University of Sirte, Libya
2 Department of Private Law, Faculty of Law, University of Sirte, Libya

Abstract

The environment consists of several elements, namely soil, water, and air. As a result of
the pollution of these elements and the alteration of their properties, environmental
damage has emerged. This study clarifies the nature of environmental damage. The
characteristics of the damage and the conditions that must be met are outlined in the first
section. The second section examines compensation funds as a means of compensating
for environmental damage. Compensation funds are a modern method of compensation
for environmental damage. They were developed as a result of industrial and economic
development, the large number of environmental damages, and the inability to cover
compensation. Compensation funds are a form of assistance in preserving the
environment. Demonstrating the role of compensation funds in facilitating the difficulties
faced by victims in obtaining effective and prompt compensation, the study clarifies the
extent of the intervention of compensation funds and the problems they can raise in terms
of their funding and management, the obligation of states to collect premiums to support
them, and finally the role of national legislation and international agreements and treaties
in adopting them as a compensation mechanism.

Keywords: Environment; pollution; damage; compensation; compensation funds.
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Oolall 6ligdg 2l SO edlelazll @ Geolul 95 cals ¢ caleall A Ll Gaslasedl (e 3yl domys dal
LS Lol oo SN (3 ARSI (6382 Lew oalally 21 213] (e oLl 8508 (ha s Byl ymell oy g Las Lo
LEég (Sullivan etal, 2020) oLl 8352 (e 1353 a8 | 1a¥1 ¢ 19,8l Ll b s aas, bl 5yl ol oy oo
(2) 03 Aazell § 29301 il o il Juad SO Byl 32y (el duzead 05 (2) Jgad! @ 511 liledld
29252 5508 ale Lasgias «(3) pdy Ahazell § 2°20.4 by e Lidd) had IS Byl Ay ol e @3 Loy
Q@ paasiy Hlxll Jouasll § 8Ll 245,53 Cus sl Slaaddl J) sl )l ey § glanll cu g3l
Llladl Aepall Aalaiey 2l 2l calaslall O g w2l eg Bauds clpazl) oda daly 3Ll Jguandll
315 Sty 33,1 sl 0585 o0F a1 W) oyl slin Byl 2myld Auslity) Laud suxs <J(WHO)

(DO):cil ! cnzeusSo¥ |

Jiad D ol cnmaSol 2agd el Jizad @3 ((2) 08y Joudl § Amissll bl J) 130!
(3) 8y Ahasell § cavall had > daid ol Juzmad @3 > 3« A pike 7.4 ciilip (1) 08 Aasell § caal)
el liload By 9540 oLl 3 o1l cnmuSo¥| 592 aad « A/ eile7 Jlo> 0508 Lasgias « i/ eide 6.6 Ziilis
eSO w9,y Aelad) L& e Al 3ylall clmnl) 0355 aie § palud LS giaall slsall zralydl
539> (3 LidLas] sans curud 1 Los Aslsadl Aa Bl dmedl LSO Lolas 8L ) g5 4 of J) 28L2YL
.(Fadaee et al., 2020) sLL!

(PH) :guzgsued! o211

S o Jladll e (152) 03y cnlasell § sl umd I e @l sy el of J) @l qds
ot Ayl @S aar 285.(2) 08y Jouzdl @ ose 92 LS ((6.6) 0,08 ale laugiay (6.8 - 6.4) (gl
Gz 9ridl @301 day Yo ALl Al Aalaiag Aurelll Apaliall laslgall oy ol olid 4 zaasd! Bllal
aady alll B39z somtd pusiud W1 Slasll eal oo aad 4l ¥ el ] Brus e il (s 35 Sole
(WHO, 2017) (s, slus Aadlass 8352 ()lasial Uy 9545 859 6.5 ¢y ds v sbl 3lail!

(TDS) s3SI asl U L1

Gad § Agyull illazell o Sledas! Sl o ity (2) @3y Joazd! § 83,1501 Sliled) J) 130l
@ A/ike 611 Hluday caall Jiad § 2811 P S gomall Aaud (el Jummad (5t cciaially slidl)
(329.5) alall Jasesall 5 coliddl Jumd § A/ae 48 5ladas (3) pdy Azl § Aagd 31 culmasy (1) o3 Aazel
zoosud] Aagall cisas a1 Al Amsall dalain plaey Al Awlall Slagolsll ae bl &jliasg « A/als
Aaleall duloe day cliddl bad @ (43 .2) claxll (e S o man A/gls 1000 Hladey yddl sld L
ozl @ud S| s (Sasg e zgedl sgasdl Solmts o Aol dlae way Capall Juad § (49 3) caidaselly
G Ll oLl Aue g 3 8elaSIlg (3321 o9 e (o Auletll Sillazma (3 COMSYI IM5 (e 4101 e ST
& Redziadl Sl bl Bads e oLl Buegi 3 calizns a8 g5 Jalge ) ALSYL L Jolamsy Losseius
ol ells Ll g g L &1 caasli¥lg sl BN yliually Sollazel
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(EC):asls oS! Abiso gl
el dumad @3 S o(2) Jsamdl G ioge 9o LS 2Ly S Bulim gl 08 G LS 18,8 bl oy lal
-95540 (72 :917) il il e < Jlsall e (391) o8y crabaell G sliddl bind § @i Gioly bmall Lad §dasd
G Al Zall Aalaie ili sl g po g liad) 45yl . s/ Fassm 9,500 494.5 0,08 ale i o cfose/ Foiso
Sllanll aper @l atad o/ faga9,Sie 2300 5 yidl olee @ LI D 4 pocsn 155 (vadl sz
A AL S gaazlls 2oL gy loli,) 1oy 4L S Ao stll colimall SIS § coydil] 2aolin
(T.H) ;3801 8 paaeal!
Geliadl Juad § Aeud Lioly canall Jund § Aeud el Jumad @3 ((2) dpumll  Amiagll liledl o
Ao 115 40 23hall alall Lagill 58y « /3o (205 210) wudll <o s < Jlsall e (351) cabazl)
oLl L ol ] gzl s G Adladl Al Zalate jplaeg 2l dueoliall clawlsll ae bl &laass
I L zgasad ] 3guzell (pass 2 limall S § illaell ez (18 A/ ile 500 oyl
(Alkalinity): 4uclall
@ lign, el cnlign, S Sligal 3929 (e Amslil Lngasdl Jouas e oLl 3,050 olida (p Luclal)
e @3 S Apuelall c¥aae § aladlis ] cdasgl o(2) Joumdl § Aamad| @bled) ) 130Tal gyl
A/ile (3.8 (57.83) wuall o > «(391) oy ozl § sliddl ad § dagd Goly cpall Juad § 2agd e
o 5 (tliasll e S 3 llasell piar OF Gew Las st «U/ale 30.8 pladl Laswsall o5« Jlsall e
S ALY VY ST RTRES]
elontll Aot s lially il iad D1 dalyudl Bikaie § Sl sld 2lesSly Aslujnall Julal) 2) Jpur

plasl
ALK TH EC TDS pH Do T €3 Geadl N
Ee
Sl
mg/l mg/l p/em mg/l . mg/l c “ " e
Girall | oAl | ciall | bl | caeall | ebAN | cheall | siadl | cieall | ebadt igall L [EYDRTI ]
57.83 347 210 163 917a 652a 611a 437a 66 46. 74 6.7 241 217 78 88 1
2110 6.1 38 24 183b 115b 122b 77b 76. 6.8 7.0 7.2 301 214 14 16 2
18.50 38 48 20 130b 72b 87b 48b 6.6 6.5 6.6 74 26.5 204 22 27 3
17.10 46 24 22 103b 87b 65b 58b 6.6 6.6 6.7 6.7 255 222 49 61 4
3937 257 153 m9 548a 483a 365a 324a 6.7 6.7 69 7.0 248 228 29 34 5
17.10 38 38 20 103 72 65 48 66 6.5 66 6.7 241 204 Min
57.83 347 210 163 917 652 611 437 6.8 6.8 74 74 301 228 Max
500 - 1000 85-6.5 - Lib 1992
200-170 - 2300 1000 85-6.5 14.6-7.5 WHO 1984
mg/l mg/l pS/cm mg/l mg/| Unit

e Juall Gsine 3yd S8 5Ly ladds Ly Losd Ligian calzss ¥ sgee JS U1y cagymdl ol oyl ity Zeguall miluadl
Sl cslial oy Ko S due bowwgia Jias sueey aves ] @Luj\ % 5 Soiua

(Na):pg2394adl

(1) 8y daxll @ capall had 3 ol Llmad @ e el o JI (3) Jozd! @ Azl @bl sds
pladl g ill 089 « /aks 8 5lades (3) 08 Aozl 3 oliddl bmd 3 Aaud il dumund 03 Laiy ¢ U/3le 78 Hludiay
(2018) oLkl usdlimy B3g> wpurmt] Asaiiudl Jalsall @al (o pgasguall 7855 (olid pimy A/ale 43
Gladl wsas @l Adlall axiall dadaie lasg Ll Awlall Slasloll e miludl &,laassAbdalmula et al.
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M5 u)—&.” bl._él Lff CM‘ 334211 %) &5_»' Szl > Ui Ao sﬂ/t‘A 200 4 c_a)fb.” bLbl 4 CM‘
Al Al dadsie placg 2l Awlall Slawslgel

(K):p gusslig!

9 Hladay (1) @3y dasell 3 oliddl Jad § oS Llimad @3 2asd (el o1 (3) Jgazmdl § wliled! yolas
4.95 alall Laseszll o5 « /ale 0.9 Hliday (4) 8y Aazell § capall Jund § 2ad ol Jazmad @3 Loy « /e
slee plane (3 Undseio 08,5 0550 o Buardall oLl 3 sz lss s (0 malud| jaiall pgruligdl way « Al/ade
Sliolye ao gl 2laesg « poedl slis 3 A/31e 100 (oo AST ) by Loty e dnad /3l 20 ) sy 89 ooy il
e Bl Llaeg il/ake 20 5 il sles § possslinedl 4 zocdl HSUN Coas G ALl Al dalaie
23 olbazll araz slie ol ety U/ ile 405 il sl 4y zsed] Blladl s> &1 2l Awliall clasolsl)
ddl el Le zsadl sguzdl pais

(Ca):p guud I

Sldas (1) 3 daxll 3 capall bad 3 Llimad @ pouud KU 208 el 0T (3) Joazll G lud] oylad
ALl Laausill s /ake 6.9 5l (3) by Aasell (8 sl Jund 3 Aasd ol et 5 Loy < U/ale 65
oo Ll alkial e s aly oLl Ao (K45 A1 Bt uoliall ol g iy o /aLe 35.95
HSA s @1 Al aliall lasolslly cAllall Bl Aediie cliislys ae gliall Zjlae dicy A5
il ol 4 gl BUAl (rass 2a3 Sllazll are sles O i « /e 200 5 oyl sl 4 gl

(Mg):p gsnpiid |

& slddly Capall lad M5 agruiall 3 @8 sty el oF (3) Joadl § almall miludl o las

a1 58 pguutiall Ogal ¢ U/3ke 7.95 aladl lasogill 089 « 0/ade (0.5915.4) cady Jlstdl (e (391) o3 oilaed

a3y aguad S (gl il sag olidl @ OLigdll (e Alall 45y jrang colidl § Leguds Lslall sunbiall ST

sladll e Bl (o Lud¥l A o 0l LJs oyl Anllis e U/3e 125 pguuiil] 5,5 b Solxts 1Ll
(WHO, 2017)

(NH4):Ls oY

Ghe 5 A8 Sisli g2y ] Adlall S 4dd Sas oy idl slis Bogr @it 3 Lige 9o Ligall s
L el o) (3) doud! § Al bl yelas colil) Allan Halasl § 2aids 2dlia cullaty Lo alall dxiall
& Lol Aaud ol Juzmaad (o3 Loy « /3l (0.05) Sladay (2) oy Aozl 3 caall Jiad § Lbizad o5 Ligadl!
Loriall delail 2wliall oilamlgll ae ilidl 455laasg « /3o 0.0 Hlades (4:3:1) pdy Aozl oo S @ slidd) Jhad
o8 @ oolat Slholl aar o dzi « U/3ls 0.5 Hludias copdidl oles (3 Ligadl) 4y zgasadl adl isu> (&1 allall
Al el cligolgall oy Le zoadl s9umdl fpass 285 Lalans (STg cLiigad]
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Caally eliddl Lnd é Sl o) Ligedlg 6‘9__‘4«4_.}_&.&‘3 r“}é—‘“ﬂgj‘ﬁ 53'5"“[55'5'”3 r‘s}p‘yg.” ] él.b (3) Sy

HIEERIV
NH, Mg Ca K Na o= gl el | No
sl gl
mg/I mg/I mg/| mg/| mg/| " M Unit
amall | LA | el | el | Gl | LA | Gl | i) | anadl | LA

10.0 0.0 15.4 15 65 48 6.9 9 78 55 78 88 1
50.0 0.1 3.2 1.2 13.8 7.9 1.8 2.8 18.9 12 14 16 2
0.01 0.0 21 0.5 9 6.9 11 3 14.7 8 22 27 3
0.01 0.0 1.8 0.8 7.4 7 0.9 1.2 1" 9 49 61 4
0.03 0.1 131 8 M 33 4.8 3 51 43 29 34 5
0.01 .00 1.8 .50 7.4 6.9 0.9 12 11 8 Min
0.05 .10 415 15 65 48 .96 €) 78 55 Max

0.5 150 200 40 200 Lib 1992

1.5 50 200 20 200 WHO 1984

mg/I mg/| mg/I mg/| mg/| Unit

Ll ligat @, S & sue bawgie Jiad Buecd] prax § lud! *

(SO4): s liypnsII

Sl il oy Capall Jind 3 b€l 208 Gisly el Jumad 03 ¢(4) Jgazmd! @ Al bl
085 A e 13.0 Jiaes (4) w3y dazell § Aeid ol e Loy /3o 116.0 Jtass (1) o3y Aaell § 2eid
L) 2liall liagolslly 2llall Aall Aadaie lisolge po @lidl &55lie dicy «/ale 64.5 alall lasgal)
Lalaio wligolge po 381955 cllazll aar oles O ity « AV 3o 400 4 oyl ol L oo Aoyl isas> (&1
iyl 8Ll A Bl i g lly 2klall 2l
(G ENWSPN.N]

o8y Aozl § caall Jiad 3 Al 03 LpglSl 555 el o I (4) Jousd! @ Ul il i

pladl Losgill oIS9 ¢ A/3le 9 Juiaay (3) o8y dlazell § sliidl Juad § daud ol ol Laigy «U/3ke 177 Janas (1)
OB 15) Lo ls (Lle Loabs bl miass Apasdadl slll (3 5352 bl Akl Adlaadl g ¥ sl sy K0 ay ¢ 10/3ke 93
G )l 2aliall olagalslly Aklall Aall Zalsie iliielge ao @] 2lie dicg cpguogall Slisls Uasye
pis Sllasll acax sl 3 s8I 1855 o sty AY/als 2505 il sl 3 4 zoad] s 335 isus
4 gkl Bl (e
(PO4):csLaw g4l

& camall had 3 Llhixad @3 Slawsall 1S 2aid (el o (4) Jouzll @ pidge 92 LeS ludl ylas
ey (49392) 08y Sollaell G eliadl Jumd (§ 3asd ol e o5 Leiy 1/3000.063 caaly g (5) o Alaxl
ole & Zoosg¥l Joull Aegama (e Byalall clalagl o1 ¥ /400315 slall Lawsall o5 « 41/4L0.000
e olse ads U3 e 2Ly A/3le 0.4 58 oyl slis 3 Slawsall HSAN 4 zoadl umdl ol ol 1992
bl sl L ol gzl (paus illazell
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(NO3): !y

O Sy oyl ol @ Aailadl Sl (o piady (Al Slisyl (de Goizs AleasS SlSia (£ Il
Rosen and Rainey sluall &igldly « gmiall dpall slis cduc 3l Boaed! Jin yolyan Bue o ol Lads
08 dasll 3 il sl Jad I3 clil) 2agd el oF cas <(4) Joasd! @ Aomad) liadl JM5 09 <(2012)
08y 03Juae Uayl cavall diad M5 (4) 03, Aasll 3 2ad Gol Jemad o5 Lo AY/ads 15 Jaaes (5)
4 el Blatll Cisus G 2dlall dpnll dalste Sliislge po iliad] Wylae dicy « A/4Le7.65 pladl lausill
il sl L zyanndl sunll (rass a5 Sllanll ez sloo oof i ¢ /ake 45 3 il slue § il 385
ol Byud e el A A8l ey JLb LS Gy il slee § AN 58,5 8005 o0 ) Aoy Al L]
Abdalmula et al (2018) sldl 35g2> ysau5 e € JSau K55 SIAT 3929 Olg cormuSe¥l (a3 e
(HCO3):Liga Sl

de (491) 03, ozl 3 cliddl Juad I Sliss,Seld 5855 Gisly el of (4) Joadl § luadl yolas
Al Lalain laslge po gl 4ylaa dicy « AY/30053.55 aladl Lawgill Ky « A/ ale (2.1:105) Joaes Jld!
s9atl (rass aat Sllazll arex slis ol azs A/ ake 200 5 ipadl sl L zoend) degall coas I Al
2555835 0f ) Aelys 5 Adkall 2z (e sldl § lign Sedly linn, S 3529 5355 capddl olid Le zganad)
ungandl 535 I Lums (5382 Loty malad] craumss iyl ol syl § e Ly copidl s § i, Sl
.(2021) Omran and Zayed 4l ¢alakl sld) &iglis b JST s 08 Low

Adac amy cagallg eliddl Mé Slasol QU}..’)S.&.@ Sl Slawgally Jf)}lfj QL’Z.U«S‘Q.&B éLL 4) g

Al
oLl a1, S S sue Tawgite Jied Bl puar § ludl*
& Las
Hcos Nos Poy cl Soy Ela..u o Geadl No
=l
mg/I mg/| mg/| mg/I mg/| M M Unic
all | elddl | agall | il | el |l | hnadl | cdd) | amaldl | elidd)
65 105 39 10 0.030 0.001 177 85 116.0 108 78 88 1
10.9 20 0.5 2 0.060 0.000 39.6 15 29.7 21 14 16 2
8 7 04 0.04 0.040 0.000 31 9 15.0 35 22 27 3
15 21 0.3 0.10 0.030 0.000 19 " 13.0 37 49 61 4
214 37 21 15 0.063 0.004 131 71 79.0 81 29 34 5
7 21 0.3 0.04 .0300 0.00 19 9 13 21 Min
65 105 93 15 .0600 0.004 177 85 .0116 108 Max
45 o 250 400 Lib 1992
200 45 0.4 250 400 WHO 1984
mg/| mg/I mg/I mg/| mg/I Unit
(Fe):ouux!

o8y Al 3 ol sliadl had I dpasdl 35U Llimad @3 daud el o (5) Joamdl § sl ylas
09« A/3ls 0.00 ,liay (4) 03 damll § canall had IS Aoy ol Jimad @3 Loy « A/ 30 0.05 Hluiay (2)
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G Al deiall Aalaieg Al Apuliall clasolsll ae A5lall dasg i/ade 0.025 aladl Jlgs aladl Lasgall
peor sln o Jl Ayl oda @l add o AY/e 035 Gyl slia 3 sl 3670 4 zyadl Gladdl Ssus
Auolys 3,83 Gpddl sl 2l 2aliall slagslglls Adlal 2oeiall Aalail Aeulall laslgll pais pds cillazel
I gad s lad Y JuB (0 iy Los oLl @ cumins s ioan laabs g 001 8y Alle IS5 il 3929 0]

.Rosen and Rainey (2012)sLl! s.ia
(Mn) : il

ey (1) o8 Baell § oliddl Juns I srimial) 2esd el o1 <(5) damll § Blmal] il yelas
0.00 ,lades (4 3) wllazll § capally eliddl Juad I il HEAN 2aid U1 ciloess (o (3 e U/ a1 yzmele 0.09
Lnall Aelate Siliiolgaey Aull) Leeliall wlisolsll po 25all ay /3o 0.045 alall Lawsill oy  /ale
ooe Sllazll sl anexr o) maty A/ 0.1 pddl slis @ el 4 zgaad!) gl s> (A1 Al
oyl ol a0 Al Slasslglls Al lall Al dcdaill oo olge

Aol day aally sliadl Jiad § Sllamoll imilly syl 08 w06 (5) Jgu

Mn Fe sl o oo g Las Y| G No
mg/| mg/|
M M Unit
aall 5] - | kA
0.02 0.09 0.02 0.04 78 88 1
0.01 0.05 0.01 0.05 14 16 2
0.00 0.00 0.00 0.03 22 27 3
0.00 0.00 10.0 0.03 49 61 4
0.02 0.07 0.02 0.01 29 34 5
0.00 0.00 0.00 0.01 Min
.020 0.09 .020 .050 Max
0.1 0.3 Lib 1992
0.1 0.3 WHO 1984
mg/| mg/| Unit

oLl cliad oy S e sue dawgio JteT Bukactl puar § ludl*

295! del=al!

hiad P E. coli LpiSl wamy @ G iyl a8l a3 (29,5 515 3529 (6) Jouia ilis i
BLEL 3 .(5) 5 (2) 03, (ol § sliddly anall iad oo IS (§ Lasg2g Jihe Laiwy (1) o3y Aozl (§ capall
i G 3ga oF ety Leglas (e Juy Les «(4)5 (3) 03 catlazell (3 islall e pe sl sls (bl oy Lol
BhULI 3 small 8 yiall slis Cisyins byl slkl salias (e elgadl JL¥1 8 :lal (oo cJalse Bt J) Eiglall
Adlall Gllzs an 3 Loraiidl G5 2ai¥ly 0ais¥l clumg Jie Wall edarll daasl Cle ol (gl
Pujari and Lal(2011)
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At ay Cipally Ll Jad 3 cllamal) g Skl Jlletl] gl (6) Jours

Escherichia Coli sl o oo g Las Y| Goadl No
cacall Sl M M Unit
+Ve Ve- 78 88 1
+Ve+ +Ve 14 16 2
Ve- Ve- 22 27 3
Ve- Ve- 49 61 4
+Ve +Ve 29 34 5
2
1 1 1 1
0 o 0 0
W Escherichia Coli £ 5/ Escherichia Coli —ixa/

* Ve =0 (gl umrge ¥) « +Ve =1 (Jagun &i98) ++Ve =2 (Jawgio Eigki)

Almtll iy Capally s sl iad 3 cllaomald 20,80l Sl il iled! e Jl (3) JSCadI

Slas¥l Yl

IW ddall ddae day Sllas e sl ilid dlessdls binall paibasll Jlas| Jul=i sl @3

O cnbed! Julezd One-Way ANOVA ;Laslg a3l obylaald T-Test Hlas | alaseiwl capally cliddl Lad
< (p<0.05)¥1s Lgine 15,3 Joww gl sgm sl Sloadl paall sl 8yl &y o gl coplsl g callazel
03,015 (DO) LIl cazmaSs¥! Jio Aliall pasbiasd) B yelad o Loy ¢ goesll Jalall s ly sl (usas Lo
e Juy b cginn lBgys ol (EC) ALy Alisogtlly (TDS) 401 sl diall slslly (pH) Guzgyus]!
(PO#") lisgally (Fe) wymll (o IS jre3 add (AusleasSdl ol piall Cam oo Lol onliaal) oy gl Lyl yaieal
Aplas | ¥y 013 39,8 (93 peliall BL cudy (n> § Ad Lsine B9y
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cress il @ o Tl Sllazs slis @l oo Lple Jsnaned @3 @1 0adll ez O J) 2alyld] il
d 28LaYL (WHO). Adball doeiall dalate slae Sy Al 2wliall cilaimlsall Bag Le sand! s9uxll
E. coli g 2La3 gl Admall illazea (aay (ro Al oleald (19,800 19l 3929 AasHla @3 (23

Sluosd! 11
29,8l 2 baasSI Sl IS (10 ouiSall bl llazms (po Bl sbuald 90 8150 8,940
Azdlall oLl 53lany (slagadl slill) el 8yiall slan o (hailly Jsall Aalas 5523
RUPCEPEANTZH P PEON B S PROOUNY PURWER FENI A0S QW21 T JUNNES:
sl s3lian oo Lnydll Bl 3 Bols ouSall mobiall Glusg § pudatlly Lloall zalys 50158 28,
Al gl oo Jas I LS slad) aume iy il Aadast e alasedl daals Grosally Aulel] laizll 2uess
AUl

ALl Gl § Aslad! SLlad) 5ylals 281 Aalo Aty Solaliw G5

T Do PH 08 EC cacod  alkalinity  Na K Ca g WH4 Sod cl pod ho3 Heod Fe lin

T 1
Do -290 1
PH 48] 126 1
08 -067 40 -143 1
EC -84 40 1431000 1
cacod -083 170 -166 991 991 1
alkalinity L 148 -083 942 943 941 1
Na -0 23 -5 998 999 994 953 1
K -330 231 =38 849 847 844 08 832 1
Ca -010 23 -161 999 999 992 m 997 863 1
Mg -049 098 -168 969 969 983 | 472 886 976 1
NH4 -0 40 590 09 0 197 8 k) 039 193 118 1
S04 248 239 -253 958 956 950 8 948 891 961 943 il 1
cl 085 [l -033 953 954 956 An 965 vl 958 425 198 862 1
pod 857 -156 38 127 130 169 A 173 -126 13 162 -9 - 060 380 1
No3 -288 -010 -034 562 558 558 an i 497 539 543 502 647 356 - 353 1
Heod -262 033 -3 798 796 1 560 K] 0 799 820 079 827 04 - 648 1
Fe -104 349 -025 081 078 053 -173 053 456 094 106 201 24 -040 -592 017 35 1
lin -3 -007 i3] 502 49 495 28 482 650 490 539 464 547 2 -M5 859 766 A5
sliddly Chnall lad § 4sleSIly Ailinall Lolgsdl s oLyl (4) JSCad|
:L—'."L"L|3J°L‘4'L| A2
4yl a L) o
cosawdigdl @lxo a9 @99zl oboll byandl IMeiw VI 56 .(1997) .2dlo Olowlw « sog,UI
.37-36 .Lu -yl

oSl aoldl auss plaziwl wu)Ss asols w8 audg=dl olodl dd=i .(2017) . Sold ywle (yulic
10-150 (17 sael casudl olwl)all éd=o

Sl tlad B — Oub 8 =l ol &dxi L(uiudl 8) LUl «Solaspdl e Sl
28000l 9,9 iyl 9 L yidl ol 8,05 dp>lge) SRl il WV
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Abstract

This study represents an assessment of the quality of drinking water produced by
reverse osmosis (RO) desalination plants located within residential complexes in the
study area (Tobruk — Libya). The study covered five RO plants distributed within the
city's boundaries during the winter and summer seasons of the years 2022-2023. The
primary aim was to determine the suitability of the water for drinking based on the Libyan
Drinking Water Standard No. 82 of 1992 and the guidelines of the World Health
Organization (WHO).

The results showed that most physicochemical properties were within the
permissible limits. Temperature was affected by seasonal variations but remained within
acceptable values. The findings also revealed clear seasonal differences, with most values
being lower during the winter compared to the summer. In winter, Stations (2, 3, and 4)
recorded values within the acceptable range for electrical conductivity, total dissolved
solids (TDS), total hardness, sodium, potassium, calcium, and magnesium. Although a
notable decrease in TDS was observed compared to the recommended maximum limits
and a slight variation between stations, pH, phosphate, and ammonia levels were within
safe limits for drinking water across all stations.

Microbiological analysis indicated significant contamination at Station No. (1)
during the summer, as well as at Stations (2 and 5) during both winter and summer
seasons. Chemical analyses of heavy metals, such as iron and manganese, showed that
all stations were within the safe limits for drinking water. Furthermore, the analysis of
variance (ANOVA) revealed statistically significant differences (P<0.05) in all
parameters of total dissolved solids and electrical conductivity between the winter and
summer seasons, except for temperature, phosphate, and ammonia.

The study concluded that the water produced by RO desalination plants in
Tobruk is generally safe for drinking according to both national and international
standards. However, some minor issues were observed in specific stations. Therefore, the
study recommends enhancing the infrastructure of RO plants by incorporating advanced
technologies to improve operational and purification processes to ensure water quality.

Keywords: Drinking Water Quality - Reverse Osmosis (RO) Desalination -
Physicochemical Properties - Microbiological Analysis.
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Abstract

A laboratory experiment was conducted to cultivate two types of marine green
algae, Ulva lactuca and Enteromorpha prolifera. A nitrogen source and a carbon
source were used and compared to a control group, studying the effect of each on the
chemical composition of both algae species.

The results indicated a difference in the effect of the different nutrition sources on the
chemical composition of the algae. The percentage of dry matter content of crude
protein and crude lipids was estimated. Furthermore, the results of the statistical
analysis showed statistically significant differences between the different nutrition
sources, whether the nitrogen source or the carbon source, compared to the control.

The use of the nitrogen source in the laboratory cultivation processes
of Enteromorpha prolifera led to an increase in the dry matter content of protein and
lipids. On the other hand, the application of the carbon source in the algae cultivation
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processes led to an increase in the dry matter content of protein, carbohydrates, and
lipids, as well as an increase in its content of fatty acids and amino acids. It also led
to a decrease in the dry matter content of fiber and ash.

Regarding the effect of using the different nutrition sources, both nitrogen and carbon,
in the laboratory cultivation processes of Ulva lactuca, both nutrition sources led to
an increase in the percentage content of protein, carbohydrates, and lipids, compared
to the control.

Keywords: Enteromorpha; Ulva lactuca; Biochemical Analysis; Algae; Nutrients.
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Biogas Production from Organic Waste as a Sustainable
Approach to Promote Clean Energy in Tobruk City

Rizqullah Abdullah Younis Musbah, Mohamed Naji Taher Masoud, Ahmed
Abdulsalam Awad Mohamed, and Saad Raheel Ali Arwaie

Department of Natural Resources, Faculty of Natural Resources and
Environmental Sciences, University of Tobruk, Libya

Abstract

This study aimed to evaluate the production of biogas from organic waste in the city of
Tobruk using anaerobic digestion technology, as a sustainable option for generating clean
energy and reducing environmental pollution caused by waste accumulation. A field
experiment was conducted using nine anaerobic digesters (each with a capacity of 200
liters), divided into three treatments: household waste (A), cow dung (B), and an equal
mixture of both (C), with three replicates per treatment. Each digester was filled with 40
kg of organic material and water was added at a ratio of 1:2.5. Temperature (ambient and
internal) and pH were monitored daily, and biogas production was measured using the
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water displacement method. The effects of operational conditions (temperature and pH)
on methane production rates during the digestion period were analyzed.

The results showed that the mixture treatment (C) outperformed the others in methane
production, with an average daily yield of 0.79 liters per kilogram over a 22-day retention
period (total 697 liters from 40 kg, average pH = 5.4). In contrast, household waste (A)
recorded the lowest methane yield, at 0.27 liters/kg/day over 32 days (total 342 liters,
average pH = 3.7), due to increased acidity resulting from the accumulation of volatile
fatty acids. Cow dung (B) achieved a yield of 0.56 liters/kg/day over 88 days (total 1975
liters, average pH = 6.6).

These differences indicate that combining different types of waste under stable thermal
conditions improves degradation efficiency (nutrient balance and pH), enhancing biogas
production and accelerating the process. The study confirms that anaerobic digestion is a
promising and sustainable method for clean energy production in Tobruk, contributing to
the conversion of organic waste into a renewable energy source and reducing harmful gas
emissions and landfill waste.

Keywords: Anaerobic digestion; Biogas production; Environmental sustainability;
Organic waste; Renewable energy.
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Abstract

This study aimed to evaluate the effectiveness of large-scale impact surveys in the city
of Leptis Magna using multiple techniques, such as time-lapse photography and daily
surveys, to manage the identification of reliable, culturally relevant sites. The study
focused on analyzing the interaction between the environment and urban heritage,
relying on accurate data collected over a specific period of time, allowing for long-term
monitoring of their impact. It concluded that these surveys were able to understand the
environmental context of archaeological sites, with imaging techniques contributing to
the planning of potential situations and impacts. The recent study also emphasized the
importance of integrating elements into sustainable urban planning, particularly in the
face of challenges such as urban expansion, pollution, and climate change, which may
affect the integrity of archaeological sites through focusing on issues such as erosion or
multi-cultural diversity. While the technical study did not specify the scope of the study
or the impact of all long-term adverse effects, it highlighted the need for multi-
disciplinary collaboration to balance development directly with heritage. The study was
selected based on the fact that advanced surveys provide effective tools for monitoring
many small issues It did, however, recommend that more research be considered in order
to examine the benefits of identifying archaeological sites in greater detail.

Keywords: air pollution; AIKhums; archaeological sites; climate factors; environmental
impacts; Leptis Magna

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [441]


https://doi.org/10.1080/15564894.2021.1955778

The First Scientific Conference of the Faculty of Science - Sirte University EPESC

The First Scientific Conference of the
Faculty of Science Sirte University
Environmental Pollution and
Challenges of Environmental
Sustainability (EPESC), Oct.14, 2025

Edg | Oobll) so dud giused| pLS>1 9 Aeddl dile> 4z g
ld! gLt alS>¥
Sl e dozso

b - 93 e Aol 0l AS ¢ Glad] @und cdelucall Jlizd] 093l Slias

[=7 Corresponding Author Email:
Iy o0 Otsmsmeill tpde S0 2l Llom pleza¥l Jid rdoed| jaikle
Article History: die Lpbolezal olls e diaing (&I aglall Blig cAially sLad¥ly Osilall
Received: 09 April 2025 | ol «eel! Siplall ol Tl St Aons colialty ol 08l 1a pllos
Olud¥l e watdy ¥ Lauag ol s sl e didoms b dudle aay
Jaz L g9 cdlayme § Jiuad &I Azl LIS aﬁmML&!jam
a3 Jbles f (e 3L Aaglas Ay 893 Cagarsd Auels Jlaws Aol lelosd)
Bl p e Al cilan, 4l Jor el LeS el LS ol L Y1 s
e Jasy @ ool e 0258 (ulll gilly e ss O cul Aally 5yl
Lo oLk (32003 did (15) o8y Joms ol il 09318 L 3,81 s )
Asped)radl Ales | 2l Blendl adgs gl LIS (e Ban a5 A5 § <Lty A0l
S e LIPS ORI | [ PO YOV OAPN [ PRPWOE | FCRN L PRSPPI - { SYUN | VPN
Oplall f @l Gl OBl | iy 2 gslal1 2SIl el cLpli slid) Apiad) 815 2idl Lles
2003 awd (15) 3y Leeloil apazm 2l 0galall 8y0as ylay Sl Jlell § asaite Sigils

JEVAJUNTI

Revised: 21 May 2025

Published: 15
November 2025

A lial| LI

1doude
S 23 LY Bl s s, sl A1+ ) Eislill 5,0l w3La5 (e llall s e LS L ilas
AL Aeliall 85521 Lol el g0 ey Luaill 22l sobasll il Lo i degil sotady colidial Luigs Auml
bl § catead @l ol Ay Ligiall ol ¥l auis &) Auslazd¥] Aaas¥l suni 3 s Ky ceoala
3102 duiatd ¢ GLS puag sdur sua goms ey GLad ¥l o)l clllag cugltll aundl Gy sllate slayg 8,50l
Fumsaiill Adgall clelaill Lo ws « aeimll £oll SLaTil aay sliie Jos alazal Lindl coam il Lasy « s

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [442]


mailto:mohamed.iltib@su.edu.ly

The First Scientific Conference of the Faculty of Science - Sirte University EPESC
el o Aalzzd) JLeaSU Badlall b3 e Loy ciadl) ey lolinay sLasdls Auestll § g udd) JUsll 3
Loy Aadas Ay deT igmsd ¢ oyuly @ladl GilesSs e baaall i 5, Sl olgeidly clelasdl el 1]
Ul Lo ol sl aelly 1A a1 1055 capmns LI i yoed! L] 28 L] ciag¥lg ol cpn 25
e lnally Lol Lad ¥l Slilie Jady guedl Biglall LUsk gy 8 (o35 G« 2] Bpm S il
cAymd) Ad) &gl aue 5908 cled LS Lglandng Ado Al Hals Aala]l jaliae Haul @ bI,3Y¥1
lals oo alaslally 13 19dly paudl duys b sl ¢ tdolgddly @lally HLe¥l sledl 2adlu 5y9 55 § Aol
49 Al Aodhae B39 0y A )l ot LaS ¢ Sl il g Lag o ym ) Al s a3 L (40 Lo IS5 ¢ g3
Joall quaz I3 G 2ty « Auoell SIS S Blid gwlasl b e ¥1 lizels ¢ Llal elgendl Silids Tyla)
Sl i o iy ¢ Al iy Lylasd Zoe ol 3doal] colan, 00 o Buibag) Lelan, 43 Foslge 35 agas
ool i ¢ Lgpueis Al Ble (e qulll 55801 e Loy 1] causg sl e gl il daliey Lo 2udha
45,30 Lo po Aadlgie ST Celr ols 093laS ¢ Al rumsy Gl oLd § 22003 &id (15) @3 Os3lall
ed ety « el sl e Juladdl JaSs Amy 4 Bglas (3¢ Siglall e A Abesd Aae |l Ao ila, 401

Adkudly doeally lud ¥l

ianly Eomdl 945 90 sLis | o liw]
iY@ gl sl Gl (oSS

él.)jobd}” s> J.L@M‘J)]a_&dia.? 4‘5\.5.5.” Eiglall @L)WTwijhﬁgﬂ.}J\ 4 oy b /1
Shsell L g 4l o s

2 liig Lagam (35979 «Loted Led Loy @Iladl Jgo calef L ilad (1 Ak ladl eSCaL (oo el gl Ao (35 /2
Al Jel> I

Cragnl (@I e luall Bysill Cuie glude @aT audd (ye @lladl sudy Lo Amali ¢ Gudl gkl § Lol i3l /3
Apelially 2latll dla &%) suad Ayl Byallall sia @3La3 § S Sy

Gl Eglal 5yl bolgkl Aue gty (fad 38100 3929 puke /4

(sl oo Al Aylad 85,80 p gyl diams 3 e a3 Hlpatuly uasell bzl oo Aelall 4,08,01 Glie /5
Gl Slall Aasy> w¥ian ..\J_‘)'S‘jp.(‘.;ui

Llass 20llall o, Joe Sad § carudll Ao o (3yallall sda Jleaial § 5,3 LI 3 swliaad! pluai¥1 /6
Al Gl e @ Al

Lozl Al o9 2l las (e Wstadl ozl Jlaely Guad) okl 5yalls ¥ ual §patud) 31,0 aluail /7
Ldgs Buszall sulaollladg cliladl casymto culaliell (po Balanudll (@llall dxinlg

el S g L) Slms 3Ll clabiclls Baleall 905 3 caazl] Jpull lps oo 5oLzl ais /8
Amie Bl Aagdaidl 28U alusil Lilug gLl paey

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [443]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
Led Loy @dladl Jos el Lo Gilad (a1 SN (ye cad adl ialidl Byals (058 3 1umdl £o4i50 Aanl (1aSi
oy 4 pllazs Lo sl (0 i ol a3 e mpdl cag 31 ¢ (3301 i gl o Bmls oy (55 o @l ¢ Lind
ulaoell dangl yelat  Apale s iy 435S § Cumall al yelat 1 ¢ Lol S yatialy (ralo dimgs « 2bals a1
S s Lo 5« sl Eiglall & carndl) 3,0 83,20 Al Ayl alSonl st LS« Ll i) e
S93la) GLadly cnardly oSO (Glall Jeng « Glizdl Jlrll § Asgslall 28 ,all iy pasatio dumy Auigilall

Ll 2dgiad) p8aTs 2oyl s wllass 2 g3lall Al

ieed! cyly t_s“\.” Ql..»}:.;a.”
‘é\.H_H Sl Hasy> AdlSay @aj‘_;\]\ &.y).a_” —asdly t?l)l‘ s /1
Laglill Byalls dxdlSa Q Lo Bolatedd) Koy ‘é"\.ﬂ sobadl dsgilall olasl Hlazsl /2

Skl Aasyz oy Alind! Adgiad) alSaTy Blesdl dagly sranill gad G iasasall At d) Slalyll 8,05 /3
o]l

émdl laal

OLd (3 #2003 2uud "15" @8y (qulll 0 gilall a8 Ladg 2uul) 5,8l Aslind! ylasd) dzoly acll com ) B /1
Lol aslid) Agiall a1 o led Gl Cdue LeS i) panceiy Lyla>

OLud ¥l Jedd oo 1 e culBg i) 2810 Bauling B o Aty 99789 piad 283l Bumsall Auladl ) S3g 3u503/2
Las Al LSl

o> ilsB cargas Loymll Halglall jas Lad Bals Slidl Jlall 3 2gilall 28,all 1,51 /3
sl pong AN

Al ple Lo @lg (Al A8Vl l5 Ll e b Jodd 1 Sl yall de Gondl AT ks
00 g JaaS wag ¢ Al 5,8l Al Glesd! 895 JaSh Jleddl qulll O93lal) Jag Sllog, iy Lapdss cuxloll
e |l Aol lBlasyly 34lsll diians Lo po 4881570 dumguns Jag ¢ Tygumall (iany dysiny of 2l Bigls 3Ly
Yl Loay of GLad ¥l Bli> ,Say O il o Lo Sy « 21y (alpall (o0 2l dll 2l Ak 2895 agsl
iy ¢ Lpe ¥ ol c¥ludll oda IS § 5oy o ol 2l 3lami Gl da ol 3T (qulll Aiall 05318 Ja
cslly slely (a3l dogmms Lo S Jada i cmd GLud ¥ Bl (e ] gl ol Bgbasey yumo o (S L

Gl o1l e Al Agiudl aSaTg ylasdl damgl ylas Alaiaie dumeie das M5 (0 U3y

Ldlonsy 5yallsll Caimg IO oy« addl Baglall 8yallad lmtll Laimsdl ) dm L) sl sl @ ) il

J9s el Lasasy « Aladl Gl (el sug slasld (ludl sl (opad &) Bakastly 2edudl salglall (e LesS
2l LS L lmanal pue JaS5 2anb Jol> ] Jasosl! A Lebolazal gl e Asuaill Joudl Lpd Lay @lLall

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [444]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
Llozdl dagl olad 3y ¢ Al Cpumsy Gloxy Blaws &) Asgilall oguaddl chanud gilall zadl cLdl
Ll By ) ST sty cganlly pymally Auall Leelsily diael) 5,01 gl

Eedl ddas

el Eslall ey T Aale ¥l L

el 1ol Bz il g dsale 1581 el

Gl Bl ey IS 1 AL el

elll o33lal 3 Lty gl plSa Ty 2l les e Wgtad | (alied¥1 LN cundl
aslall (e Al Byle (e $ially el s 41 Adskece s el

el O33Lall 3 gl Biglall e Asbidl Ayl lSo T LN el

L el clmgall gilual] Aaslial]

‘.5‘\.“55.” Sl daay Oyl als :Jg¥

8 e ulitng AL alezal a dlidy W deladl i comanl 31 Zaglls Zalll cleginsll (o gl Eiglill ing
sesan Layliaely Aipl 43K Bylex 2892) Mt ysly @Ilall (S5ika (e Amsally sliaiddly Ogilally ,Sall Jlay
Big @3Las § S ISy el ¢ oladng e (S5 pdT (oo Ayl s Lo LT cldg | LIS ppa L
Syl azas @y ¢ gadl Ol 3 plaail cpe dalis Lo Zomgls olosSU Al sgumll 5,3Ladl Bl 5,als]) o
Al pleza¥l oy Lo gag ¢ ol dalls 4009 eloel Ao 5 pall Bladl ciladd il ¢ tae sedie (e 2Ly &slall
A ceazal 1 20,1015 Auals J1 el ke ie ¢ Aol 3o Ll okt g « oy dially s g 0,80 allas 3
S5S e 3Ll syl st sl (re S0 Lag il il syt s pleaa¥l s g« 2 Ll iz, 3l Leg
s Alasd S 99 050 IS 3 olsiSal putanll 4 Liadllay Lo 3T suzmieg Dglate sl &isltll pgin Jlasg « (2%
ool B¢ agall s ey sl cailis | allg ¢ diale sy clglo Gl Slasyaill § S ol sl Le
Al Boymll agida suoms il pale cinyaT sl Bugais (3 ¢ a9 S JSCin Cunly 4088 S a3 229 (e Btae
o yrin o ¢ diiale dpumid lape (e S0 8T Lrg e ¢ 2 Maia¥l Gall Lol Sl panll e Siyg 0ls ¢
) Byl O ya o8 Jo¥1 ol 3 anydl (ailias Glog (oMol dasyaty I3 i of galll dageal

o W Lady L ) 3

‘é‘ﬂj' gl a.a.p} saibasg dals :Jj}“ dlat

oo slis @ sall) @bl o W) s padl Slas, 00§ Guddl iolil) aile pala Casyad 929 pe e @iyl e
Lasbias s el dasyd) Buall (o505 (b Lady ais¥l Cis (0 dosalin Siauad oy cdizale syoss
P NINFLD

i yanll sl Wl dazr Las cAudd) Aas sl Bale sy pile paler cioyad dzgy ¥ el dapdl diale ¥l
i Aals 4uad 8l g (e Bpae isle Q) Gilidl Jlall 3 4aall clasyad Lelay ciils 2yad dlus
(21985 cgolaiell) Lo umd 3asds poiin S (3 359 48 Soalll dall s S 3Ty ¢ oMl pgall s

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [445]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

Lo ‘a)éij 4 Aicly 2z dimy Ly «bficly 2o S S 3‘9.’ "Ealll ) Al AT ggalll ¥l =3 s !
Oslata cnl copall Olad moens) plaly U3 g aladily a3 aes 4l sbig ey Ja diputy

Lé e éﬁﬂ\ 21972 L el o Sl poaige el b ! &Ucﬂldl.oa.hul Jol 06 was :bMaysl audl Lo
Aelaanlg Al 5yledls (A8 jalma (po lapeg alally 4yUlg elodlg e LI " 8 Ly Lidimg ‘494.2 iy
(r‘ﬂ 993 (1K) @il Glallasg sagu=ll pe lud¥l il > th.&?{ doly 18 =g L; 4s-Lillg

Bosll Chuyai s Lo 59 ¢ Ledlaiding Layumlic apam Aonpdall 2l e sl odadl el slpls Al e
$atl solarll Al Mudtus pgeall Ida coxs iy of 4ld oo b S eyt Bylas zg o0 ¢ Lasuga Lasyal
oo 088 el g5 ally ¢ gl sl Lo ¥ e Lo S gos aidl 0l ols ¢ spar USG Ltz Lay o1 gLl
Llaze 3,81 > ¢ 4oy O (6l Eislall (e Al Bylas e die Loy g ¢ ) aglall Cinyad Jady o cne il
o) g Bur 1) edlas oy « Al (i Llos oL (3 22003 2iad (15) 03y oy oL Ligild dal)
a9 OLud Yl 4d iy G Iapmel) " Lagm g Al i pad die (1) 8,88 Jo¥1 Boll) clolis @l ¢ &gl (o Al
oo lane of LLAI dglie of Jaadl of o Saudl (,Slal @ elge eliadly 23009 elllg eloedl ading « Lzl LislS)
Eiga "l e (aidly sl Eslall Apale dpazes Jo¥1 8ol Sil3 e Alid] 3,580 cieias LS " 6,591 (S|
2l oball of yoedl sbia ol elgdl tigls Aomeds Jaseld 250l 2adawg Lud ¥l Aoess (o yad die Lidy 8,15 of > &1
& gl BT ¢ 2y SI1 ilg g uliliadly muameally s Livguall 3 § Lay ¢ Bumedl st 03ls3 S| of 20,01 o
(el o) g3l (40 208 /1 o Las) (ggiall of awdall (ase didl Loyl &) Jlas¥ls dadi¥l (ye Amils 055

plall Lol Ldm g Liummis Lsla g3« Bl e 38,01 3udoes Gl Ogslall M5 (0 gyidl Cta >
S5 Aug¥ly (ol (o AL Aarlung dadas 2ay H89y O a3biuy gl « Al LIS 3Lo Olud ¥l pazmy g
@l Al 0938 (it LS il LIS 3L ISy IMI ol Jlaseld GLud ¥l d Aadls syl a5l (o Lo
wlis oo Jae gl plall Jass 2adl lex e gaidl ¢ 01973/ jamns /13 § oliall (21973 2wl (106) @,
Os3lall (e 1 Hlasl) Aalad) dxsally 5 siias Lo damy Joe (¥ L yad gl Blimll Asladl jolally iolall Gl

(!

oty Lo calis ) oy (aslas suay @iluzdl (e lapaS Al Loyl e i) Sl daa > pailias il
s Bl Jel) sl Ssglad) Sl AUy 354mall digS caumd Glud Y| pasedy (ued ¥ LesS (alid] Ll
i o pasbiasdl ells g cudgll 3 § s pe LayliT Jlkas

s Splall § cndlly 35 w3 @1 Slasdl @il (e Al Ra el ad s pladedl 3 p2r (o0 il A Aayd /1
@ ] Lty Jsamg Al ol of 4 (o el LBl g Silalina of lslis Gpomy (S cond J) olaiass wdg
(32004 ¢ pal) uas) Le dsay o Aasyll Eiga (h0 38 (1S

0338 gy Lie uBlan Az 3gai 25518 Ay Al Aeyedl al Az 39l AdgilE Andl g Al Aasyd] /2
el Al g Al 05318 G 5yall (upmtll 7 390l po il Jad Bullas e ABlaal bl « ol Hlas
A2l Az il o5l gl @il (o LisS

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [446]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
A, 1S Al il Bass die cBlall Gudl Jasll QISS)) 5y 46 LAS) ddge 13 Aasye> A ! dauyll /3
g Byl Slgaall adss § 3w of (Lilis Tuesd) Jhall ke e 2dyiadl Liimgs Wgal) sy 2l

(31993 i) Al craamis Bulo (193l3

G sl Laigs plladl s arez Leo (ila3 st 2l il sdoll sgusell Byole dosy Aaell doayoell /4
a5 ally 5l Bty LT laass  cOISH (o cnydlly (355 o0 o] e yumtay ¥ a0 LS olee ol
23 LeS ¢ 63T A (g LayliT Jllass ol § Sllaidl o5 g o 3T aly § dimals 3ass Ls Wos § Jadll Juam

a3l e Aagla ks (3176 a8 554l (e Ao lil) 3aoews

Slsie e patll oo gall) Bl s Bile 05308 sl @) 1ilin sl Higyde Aesya Aindl Aayy! /5
Ligsld Leoly elieedl Jray o 848U Angilall culay, AT diiaias W allsen S e Laides cogiug (sl
(22008 (59lSILI) e g 5 ol (Gl Jaadl G,

PV JOON [ VPP PRTEL N

Lisgee @ Lenpmdl 0T 53le5 ol () isltll Aasyor QISH| § sl Jad e Bslizd) Bdgial) slasy
Eolill dasyzg lapd 095 Lprs Upsg £l LSSl a3k ¥ &1 el Clall o3 @l (e LayaS (ALl
Lo 529 csyiall (S,0ls @alll (S,0lg (il (S0 (51 20§ Jiams (29 0B AlaiSa (1585 oof bty )

e W gy 5Ll oo oy cdlall i § 4ld (o yaie

U3y duegyall puay ) Ayl G ol oluadd oSU Jaall C8lasl § oS00 1ia Jiasy s 8l (S ¥l
oo oslaels cone 090 grddl dage (o ol QI claally oyt Al 0,85 U Lady dasy=t (e paill S5 (10
O3 Czgay dule aill bty (gl Jaall @oyms old IS il Wy Aplaall 2ol dulewd! quy 44 Loyl
ez day el gl el Jaslly clasae Slas oo dd W Blomelly 6,2l La¥gl debinsy iy 458 ey
el Gl 3> @ 18910 Auegpddl e (S o0 Jazm Lo gag il ) HLadl gl Glisedl o, adl) oIS Ladg

(21993« Gilzl) eslll

3 celbasdl Boslay LSSyl 55 0 cdpias Aasy Byguo § Gl Sisldll Bany iS55 Lo LLe sgalll S0 :Lals
e Al (plya) olidl) M opioling goll) (S, L3le5 (£5adl (S L8lss ) 28LaYL bidy
g W Ladg digtie Lo 39 Lo Logd Jasyy Gigild Ly ,S (2!

Lolma] S cniygum sl ) o] s yd 63U Sl (oS oy ¥l gl ety ud s ol gl /1
daeS iualine oSy " pegede sols gl " e Gl e suiay Leyd 3a 1 Anlas¥) Syguall Al 6551
ol gLl e bl clibiva of S bLisll o (a8 oLai¥l Alngnd) Aaadly G3loal ST 3 o « 2ol
o Gk 42y e Slug aall of Ao¥l cbioly (ol mesad LIS (o 3amny (oISl Uadl o LYl oo
ol Byl33 3 o lied¥! Loy G sl e lakly Gualo¥lg Llgall (e 8lay ¥ 93lal1 ol I3 o5yl
Bl Y el e 5 ol o 13 (ButnLiing Fausle Zule JLasl isn e 3ozl i L) Loy o Ll

(2003 c &dbas gall ity ylas)

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [447]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
O3l dum iy Al gty il g Lkl @ el ¢ ke Bygum Gl gl anyr 3 oly2 ! gl ey 19
OSL! 9 lalilly mllasll of 2eleall aumy duais (e aiiay oS« Lple cuBlall dmgill £33y G9s Ul
Juais o3 L Gl o ¥l Blad] § codid « pladl CSGell Llas Joeudd 2l 50 LSS« L Lasal)
s cuiind  glall (e Al Byle (29 ¢ Ll Sael) liall (yo dehims Aulasd Ligild 509 wil8 igil Il
@b @l oo g9l 1a (s ¢ ok of ity syiall Jpuas 3 2ol ¢ Og3lall Lple cdlay ) Al eI
25 (b ¢ 5duiis g Jnd 0l e Sl piial 5T plnnT Bysm el Assls il 29" g La¥l 51 A1
e adlag dmgis) Aiima 58« Luskin ol 05 Libima) Gl sl syl (55l S0 051 (¥ gl 85500
omghs 387 b ¥ Og3lall O 13 ¢ Gl Jadll Siye Gladl 3 3 950 @olll (S0 Lo (35509 « gl

(2008 (55l 8UI)das pell (e e lucall Iglun€ o Liza¥l Bamiy 4355 3] ¢ Laa

Sl @ Jiass «O93lall Lple (uBlay Ayl Bazs ogalll golll dlad e Silaed) el Loy a2l Ayl /2
o8 Al ells oy (Al Jasll e 0y Ged Sl (o Al Bles (P9 Lilix drame Axbiany oyl
Sglall Basyz (e Ygtun Ll Jazma Lo g9 ugaall adss @ slae!l dome 0585 2] 18 cyladl sy cilias
¢ Al (e JU 3yme el iS55 08 Aasyl of U3 ¢ Amils Bams body ¥ Al By50all § 4l pe S
Ly lSG) 1Se caliey w8 LeS ¢ o3l (o Aliglo B8 (2150 wad ¢ Jledl § Ladses i) § bofdy Y 4T LS
el o m8 ) Byl sl (sna Lo ol ¢ Lty (limg il gl lalina Ly By (S ¢ Al 3823 (1 (32
Sl Cayay Lo gag At sliall 3lerly Jim of hyus Le 3bs « bLall of clbilgumd! (o dsddl SlisiSIl g
¢ &gl s gvae g Buay Slal G Al s 13 LeS ¢ gadgll 3 ALE Ba (B9 Apaly2l Amlil] ila3ll
Adljb.;lwmqu_,\éﬁbﬂobhal_&éL«;:Sqwijjaagbéwﬁwhﬂldwloﬁw
35l oL Ao Aadd8W 1 sLll § Audads lgk ilisyud ol SLlas (e y3 15l el 4uals Loyd dul Byguall ylas
sl ladal 8,81 Eigls of ¢ L LY &gl of Ledolgdh Bial3 3 aqed ol ¢ Al L) Aguld ASaad) 8900 5 puad]
Bllaidly ayay Lo 59 Lo By 51 20,5 (6,51 Ao LB poms ¢ Al ilaline (oo il @hmdl aly 3T ¢ L] Lilad)
Ol adoudl sguell 8 slall @5l (o LesS Al Aoyl (ailinss 7 Liny) e Uiy Ol Base B « Bayel] SIS
Lol Lalaels « Lgpund § g Andd Llos Gudl sl dpuxs pue e () Gliadl g ddl oy i
AL (o Lo S Jacdid Bygao (3 ¢ sl oo eliadly 19 £ L1 Lod Loy ¢ Aol LIS pazes Glacd W) i iiny s U
] and Loyt Qlgall Calls il 0l Bplas Az (09 « a3l ines of 8129 ke § pgall e 1l Gaz O

(1994 < s1dl) el Il ellly LA s i IS gkl dadiad ¢ 2l sl il (oo Lo SOy

b2 ¥ el Layy Gigils day,S e A 3929 do i el igltl) Ranya (e Wsluall Al 480e /3
Jiazmal i L Al O gaey cclolaadl il Las Al 1yl caions G cAelp2 ¥ Amdilly Gl e aliall
Jaal) S5l A Ll sl bty Lo 59 « A o Almy] 08 By900 6T (3 e gl sl § ol Jnall 103 ¥

(320271 (85L5) 531520 (3585 ¥ dasymld g lll S0 (018 ¢ die Alatus Ay lid) S 131 Lol ¢ S

G S O clagn Loy G938 Jayl,S s A8De Ilia 6y Amulidly gLl 18155 G0 4318 (puas U Laysy

Lapb oldl @, @ Lgasall colS Gl gl Sisldl dasyr SSye Gladl 3> 3 1581500 58 DA 0 ppoling
Cds 105 G Gl sall wpams § Bsae uzgl Lo sag L lael (Say ¥ das (2 1dlie ey 4isS ¢ Guall 5l

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [448]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
sl Oplay @) ¢ @M Caadl &y Ay 101 U3 @i (31 ¢ o el Ll gl o1 a2 65T alge das
s of gty bl @il (3lad eloue « Bglall uld @ azlsall slzall Jay Bl sl pa Giladl gl Lle
WMe 198 ¢ bl gyadl il o0 3geme cllie sl (555 Lo g9« wlaall oo Gladl o3l ae § 2ty ¢ pall

(1985 (g9l l) Laylias yas gl ) dpedadl lylasdl e Leejlis Al

3 e 3dle Lot Laily « gl iglill Aoy e il As Ll (galll S, 01 58155 ASG ¥ - goaall oS00 LIS
@ Jrete ¢ Gl Spladl 9 ol daall oSGy Gillly el slaadl o ol ) 529 ¢ gaanl) oS,1 L315
oasatll ) o35 4lad ol ¢ sl daall (Siye Giledl play 0 dae « 831319 @lall dsyuminy aladl Gzl sl
@ #2023 Ll (15) o8y @l 0s3lall oo Jo¥1 8oLl § el s (e Bzl Al pioling 5yl of ol
dole oy ALl Al 3axT 3 dke Ay ¢ GISTY daly) CBpais of 4 I3 g ¢ Al iy ke (LA
slamily Lee cudlall Al Gadons ity 618 3 pag ¢ dude udlas 4S5l 0 elay L Gilells ¢ Layunlic JalSS
dazms Leo Gl Sislal) Gy (e aBlall Gigilall 7 39aidl o dlad 3ollasy ¢ Ldguas LaBgny 4l of La18Y aial))
el i Jaall e autsial) ol ASH Y aladl Glidl aiadll O e « da> § H3l5ts alall Gl dsadll o0
Jaall Sy OF gaer ¢ Gl Soglall Slasl Al 512¥) &6 delgd pols Gl wiab H8lg35 Uil ALY
il b 2l aall oyl 26 53055 e ¥ Uy « 4ISEY disly) slasly Jasll gty dele (AS0 Y pyzdl G
dlad 5l yual Giladl e 13) Lo ¢ il Bl adgiad ) sbiwl § dede Jgall aunall sag . slasll L yad of 2iglill
LS5 a0 ol sl ialidl dasyar 0 LS ¢ di 3 581500 iy ¥ il a8 ¢ eluae¥) i g 2Ly
9 Jleadl sy obaadl eslasy Gladl Baly) slaily « gaadl padl sllazelly LSSl oSay 4T ¥ ¢ el 35k,
& ool oyl ST g ¢ Amgdill 35 (95 Lalas¥ly cilsally mlolll Blelye pue of Ll aue of dige |
Bt ll) Lla) Al (3 ke 2408 Yy« 058 090 f5usll (018 Lelass iy Bussingn Allse ¢ Bualll @ilyll

(2021 (3, 23l89 2eSmn ¥ (19515 LaSoma LayLizel,

Sl ol ¢ gaaally gallly (£l (S0 AN Suad) &gl Aoy 5T y8155 o il Joal) Sy putds L
Sela 519 Al iy las oL (322023 Ll (15) 03 qulll g5lall IS-Y Calliell dlad e Ygius dny
s o aay ols (Aol SUMeg 3ailsLl 45,81 Lag Al Aylas il e dle cuimi Lo o Aidlgie dalS
Aaslell Cgzed 7 WLl Jlga 2l dasasal) 2uondl ol sl ozl § deeladl ety 5,,Sall eyl
¢ elidinl Laigs LSO apaz Bl 3550 LesSy ¢ olud ¥l Bl ot Jo¥1 Lagmelly dall Loy « 2adl (e
ey Sy ¢ @alll Opall j3 sl 3 Leas colsyl Aagsg 5lual (e Gl iglall dilsy e C3580ll day Aols
e § aiasio A55l8 alunl Heelsg ¢ ganll Jlall  (lall jshatll 53,81 Loy ¢ opuels @lladl Jos 3l 3T oL
ol uas) ile a9l il Bokay 2dly juas Byllate slayg 8ysmly lilag! W ¢ Aueliuall dasi¥|

(»2004

Gl gl e Adgiud | AT Al Byles (e Algiudl (ol d¥l: LI o

Laaiy praill syliaely ¢ audall paseadl e Gl Jaall (e Asindl Hlazdl dole suclaS Lol 4ule 3aill oy
FI{EES] @M‘ e da> ‘3)5‘51.‘5 f &5_”3 Mb )_fu.”j J}."xJ‘ upjg._u.ﬂ‘ u\.:. 43)..\.5_‘ ¢ dba}(b JyJULv
Skl e adsrad) o pe « Lsaall jaibasd sazll Glsaally @il yzdl de i Toud bl « @il oo diuzey Les

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [449]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
G ¢ Gzl daall bolugl 3 aulg Yo )81 08 drdgiue cilS (g ¢ goindl (aseddl Jadd ol ciaiel « G
@bl Sl a0, 800 L Lao ol Al Azl a0 Jr 01 9]« nslang e o Laytl e il
Axlias Laylaels « 2l Josid Lilis duesll @lalls 5lpal (o dum Lee goiall pasdd) Adsiun e cuas
CBladl Lo g § pladll @it jshaall il Lo dllact bol) old day Lals « Sladl ety plody 3laxs
hsll daiall e (et darhy Lo ssad &gl « el Soglall il 3 cawedll § ailaal 3T 2! 8,0atll pang Lo s
Eolall e el slazelly @ladl Joo cdel gud aladl seaddl diay ¢ Joadl comiall Jacdidd dasl s coaial Jy o quued
ool ¥ Lays a1 Aadd¥) dyae <3y o3l 59res 3] ¢ radsaSll Jlell 3 Auelivall 85581 el Ul ¢ G
gl Calies il (@1 cleligall tyie 3 arasrlly Aazud ) AW 2o dlls 2 gilal) Agase sl Aatail Lugiall
Blstadl) o1 55Ty el (§ el « dalfog gsly plazaly vt Laalyiions Jaz Lo sy o Lo di¥ Ao 3l s
oo b I aadl Jladl e adsnad) Jodiad ¢ gl Jlabl @ puymtll Blas 8,515 (0 g 42y ey « Aslind)
Old 3 #2003 2id (15) @3 gl O93lall a8 T gy ¢ Aild 8,800 Auslizd) Bylazel dao¥ (o aill (65950
oo Lol @ 2l Adstadl a8 T 0oy i) Gilox (oo Ugiad) olied ¥l spumn, cll3g 2l Gy ko

L U sy ollas S5

Al Llas e Sgially puball (aseddl ddgiue Jod) Ll
ol Ogilall Ladg sudl &gl Aas s (e ALl ddgind ! ‘aK:-i Sl
Ll Glex e goially pudall ak dd) Adgiue Jo¥l cdlal|

Boms Lee Asbindl Adsiadls plSo1 il gall ga oLud¥l ol pstall oo s udadl pad adl ddgiun Y]
Jols ol oludPls el Sl 3L as ddue oz sl Lol Loy Slasel Al (o509 G il (00
Slell dpue Hledlal (oyd dalal cobl &) cdiumdly Guda)) L deaSill Jiluy sasiuwg daii¥l e
Ol i« Al jo e tigls (oo aaT Lo gl « Al @ yglasell s At o5 arba il il OF ) « Bagal)
Lpeny Ak Luliad doys I (09 ¢ Al iy Bles oLs @ 22003 diwd (15) @3 @ulll Ogslal)
Lo 3155 e die Loy « rurdall (s ad) Algtae Bllas (oo peg « Larond 8 ey Al Lylos e Ladlas
shaseld sl Sl arezg ¢ GLad ¥ dois i yad die Lady iyl of Al (S (e Ygtue dis Jazmd  andlaslis

WA

o LS el g @ Ogilally JSall Jloy plazal cdads G caamdl Sleginsll oo Gudl Esolill goin90 day 3]
ISy dla> Lo g9 ooy dasd 8§ auds aiyils ol M1 gl Sl Jlas oM Gl (e Ld> Jis
) Bilag (e il sleze¥l lheinl as Biols Sldius (o831 CS5S a dumydly Glud¥l 5uis a8 Caglis

Al Ay a 3a ) 28U Bumiadl 5lad! Jlealy cadasl)

poedl @bl iy s Sl il 5y1a] & ;i LA eabludls ¢ daall yzll g2 ¢ Lud ¥l I3 ¥ el e S0 Lagas
Lo e slaog cBledl (Lo 5 @ OLad W) Amlimn poies G c¥llly Aa ¥ e 3 alasll aladie pl Lawgs
JaSs 1 A guiol) alSY1 duals Jom Whlud zykay Lo ga9 « die Awdll of llael Say ¥ ¢ Gy S35 (oo dilis
Il Ll g,k 5,81 485 ¢ L 3 ) Aylasedy ¢ § Gl clsnlls iy gl (o LYl diling Lo lpael pite

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [450]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

Llaze!) dagl Loz gas e 535 ¢ O93LaM (p0 Adline Jgund Bydee (3 2l Agilal) dylamedl pdgn; AlaSll oY e
Agiun S @] Jl S ey o Gl Sislidly 3lasy Lagd Blad) Blas munesd (§ die Lina ¢ Leelgsly Aal) 5,31
Adl gl (e sy Lowd 4] Adgiad ] bl olay s éi Q&H.Ia_‘l uasdd|

(Gl Eislill Aasya 8 catudold Auslioed) Al Blas (e pung A «qulll gyid) o Jeall W oSy poids Laag
& sl poally G391 ) domts A pall Sl il U 01 o3 (e gyl § K0, ol Jeld dae (190 43 ()
Lady) Laly coly G Esldl oo LesS ol ialall By § ol @lelue Jyandd il Jad (e 2dgiad

(p2004 ¢ ) e Apols dapids L S

Sazel ¢ bl pasxadl e 2l Gl el Sl gyl uatay @ gsiall pasddl st Ll
o3 Agiall poled ¥l el ol aay ols ¢ Gl islidly ol § oy o5laely ¢ giall (e dd) Joddd
il Lo Adgtans Jomi (e 5008 Ldamy ¢ LeLadh )),a0 Lady Alitue 2le Ry ptemiy « Ligild Byian dpuainds
¢ @l bl @ il puanll L3 Gudanll ladl byl e a3l ol O dasd ¢ 2l 1l oo Lelade
Al dole B3> of wilia of Slucue of Slids ol pilian ol LSHLAT of 8,8 @ et Goiall (o dd) muol
¢ Bdazell Byallall clls HLadl cpe sl § Aealudly ¢ gudl Eiglall 5yalls Cadel sgezdl 28K Jiy Lojle « Aguinl

(ol 2l o 095L8 (00 3p lasl) AlSCa O (gl &sls (6T ) Og5Lal) dule sl

Ealgzedl IS e qaletlly 0y 09 c b il (y dtba il iz Les gl oF (aladd¥ uull goiall pazeid! 30 LS
sliog g B,latl & LT 89wy Asladl bl a3l T 8L 15 « gl Siglall 3 oy ol o Lo 25 &)
Aoldly A4Sl ol eladly Gilpendl pshaally dalaill Lellalass auog i Al O3l53 e Aladlelly A0aT)
ShlAaY] degliag muzially slogiadl pias ol bgyddl duaily Lasdl LS 538! Ll (e Lapeg ailiall

(09l ¢y 5/4 s1gL1 lash)

Sl ez L il dylas Jlme 3 31,y (iananlly w53 o (i) Gylesy Luaniell 4zl ulll g8l 5l
Wud (15) o8y gulll O93lall ST mgar sladl A Asbimdl Llesxdl sde5 3 Llanls ciglall o> ulis
w09 el Giaratl] Aege 4] il (Aded! doyadl 5lex) e Sk Ad! Grueis Wle> oLa @ 22003
oS53 @1 @ hml) el cUdg el Agliadl clela¥l ogilal by Slasll lall gsels i asliacl

(gl O3lall (ye 9/8 1kl Jasl) (gilall ia oS-Y Aallzlly

e (17/10) slsdls Geslall lda o SN lhadll § Bsell 2l Zolas damol qulll Glizdl gad) 5,81 U39
1ieas Baiall Aualall sulally aelgall Aallns o slold Slisle 21 din Coasds piyms of 3Lads ¥ 5lazdl poay il
Lysall clel2¥ 3lasl Lpleg o gyl it Hsbo (3 0sST &1 iadl e il i Gy « 03lall Lia aSY
9 pisally Alagell Zalaill 3 Al &isls die iy of Rolad) Aoeally 511 ] 6350 « il ol ol p589 Al &
Aaaily ublall slell 3 o) Jlad] aied of Gsine pased Livogs Lple ain LS« Siolall Led a8y &1 5LAAL
Slsll HLast) L 8yglell of ooISudly Aa¥l BLULI & Lo paledl (o,a) ¢ 6331 Lguaall sloll cUiSy « dsladlly

(14-10

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [451]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
Siols J) 6350 Les slodl I 85l of lilassl Llas oLl Lee iy (@1 of 8ylasdl slll Jas qulll §58d) 5oy o LS
Raegiy M1l BN Aol bLasHl Ll am ¥ AN LS Jlaaialy pagsdl aie e (il
lasl) el A Lelay 808 gl 13 Al oo 11 Jeaiiad (@1 &ia¥| SLSHL e @Sl 13 (g9 c3985]

(16 85U

59 Allg sl Gylaze! ALl adll pasas g Baaiall Gliswlsll £ Lol 8y 9y siall pakadl Slucia o3l LS
SLSISIL s Ay 61 ol Byusell of Aaludl slglly cilad,all dlaulgy apall las Com ((38/17) slsdl § &yl
Slalies 6F a8V sl ol Gilsll § AL O () il gl claslally cMBLg (aeadl (e Jlam LeS &y )
slll ol sl (dolgs (e ilalien of Aalus slge of clylas of lyg3ls of cduand (g1 of AsglesSIl lsll of 358531 aks
e N Iauze iz ol ol paudl L6 e U5 ol po caobuall deuts cosll Led Loy ¢ dpagld¥]
ez o3l LS (Og3lall 13 (e 33 85U liS ( 23/22 5ol lasl) Azl 85940 iy U3 i pamdl Jutw
A gpall laslll Iaame «igls (pe dlasdls Lee gl 3 ¢ 1) 89000 coulll elall dozes (W1 55150l o udl

(27/26/25 slgl i) coles i eI dassd §yya0 Lagyd 389 cbilaill oo palsesl

Sosols S pe ¢ 8L Asgilall cilan, Al e Lamdlas (8 5 dly Aglll sl caspins @ Slaxdl al3l) as
i Lo S dud 3l olxe cuzger ¢ Gud) Siplddl Nl (3559 il Glanany ¢ Auded) Ay i) Sl Lapall
Ssolall e 8yl Adgiud) Ty « &yl 2aul) Aslindl Llazed) Blas s § qulll g idl (oo Ay ¢ dalasdle
oxie Agles 3,81 LS (47 -39 slsll lasl) AW soball hlesd paly ) badll (aias Llazed) 4853 3 Lilrag ¢ Sl
oo Bzl bl addly « (516) Gl 7 leo D ool Juadll jaiass « (50-48 slgll lash). 2l dadl slgell
Al 8Ll Bylasg (55-53) O93lall oo (paltdl iadll (§ liliadly 20 Ayla 05,8 LS (52 o) AS i) (o] ,a8)
3515l 9l Blazey Ao Lil! Azl Dbl dzsl leed s lall Jumill mims: Ly « (57/56 ) paslall Jumall (§

(63 -58 algll Lasi) aall

el GgilaN § el gkl sy oo slized] Adgiud | AT 2 LI Callal

Lasyzr @ )l ye 2] Abiel) Adgiandl oS aguzs (e Jaky @ «qulll gadl ol Joall W ( Sy poiis Les
JaS5 2l Aulead @y § ¢ Lee Al Asiudl alS-T old e goladl Jhmddl paias G ¢ sl sl
Skl Ciaas dus ¢ Jblee o L Lady Lo Ty Shae « Lomd (8 bl sy Lplooss caliseay i) e dladlel|
Eolall Zasyz e Al SlelimS ¢ 8y,all Gbsaall dpue wyumi ¢ Og3lall (e b Gl Liadll (e (76 -64)
cdegi OF opl il e Al Adstud! a8 L (lats Lasd 83,199 335l S Jawoms die oz gox (eg o )
Lisle Lol o0 ¢ Al Al Bylacedl dano¥ Loy ol g 1« @Iladl 3 @iyl SlasT cpe cad g il @il (35S0
olé 3 #2003 diwd (15) 08y qulll Ogilall doye W Ladg ¢ gl ialill Zasy (e Alizell Adsiadl o810l
Bolll iz gay cdle S ¢ Ly i) Glamy 2008 Aplae ol G gddl Lasyel (@lg ¢ And) (nuxiy 2o
ol a1 Calls (pe S ¢ Ly B Auas 39l Vg Hlgs all e Jas ¥ S Aalyddl gy ¢ 053lall e (65)
19 £ 1ol Sligle 4l Lo Ceasls pimn ol BLide IS 2uBlacy " calad g« ogilall 14 o0 (20/18/15/14/11/10)
9 slasell Aaladl Amgall (asyad 3 coneud of Cdlad LS ¢ Ogilall |ia s cdy gyl Jeadd)) Alye 3 S
Slell Jai ey @ LeS ¢ Buguaaadl slgll cliSy ¢ Zalaall of slge g1 @ ol Jlas) Gg3lal) uamg « 2anll Cusls

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [452]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
LaSxo Lehael 095 Bguanll slsll 5 ol ¢ Aoladl dmsally yiny s (e By5e¥lg HLiadl Lo onidy &1 ol 3y laxl)
i3 3T Ay 4l ol 8okl SIghl of AaLuadl slghly culad il Basalgs dall o LeS ¢ elgdl igls 9 cutenn Lo

(654 Hail). ol iariw 2uled 3olzty 0,kad O (S ¢ mawd] dio iy LS« Lyl o LsSIL

LglasS 215 Aaad8YI sl of Gilsll 3 sl () (53 &yl Slugdl of eMBLI of il duslsy Cble LS
Jas ¥ 1 Aal il Lgaay Lssis of Lo el dyady ciladias ol alus slga of wlile of dadue slge of Silalis o
sl o 298501 ilalien ol cMLAYl o Sily3lall Apads ¥l oLl of ilsll 8 LAl oo S sl all b Auns (e

(66 8alll lasf) o bilzal

Wlo Solmws Vg 5lys Al Crues (e Ja3 Y Aalyiy (O93lall e a1 ity ) LSILs of digaadl oL Lidlas
all ALaSM ol Wy 5Ly all Gle e Jay ¥ ais J) hatd Jlized) sgadl D> § Digaall land ¢ jlygs ali

"ane SNl 3 olus CB¥1 8, de ol Y s CBY1 Aues e AT Y Aalyhy ¢ OELNg iud! A, ble LS
08 eieles pote ol Bl s Sl ¢lal] Al Gy pddl Sliles Jarmads sLiall pies ¢ Cosll Edlna s
o LS« OBLI o1 i) Wgasmy Buslidl clzad! e ianatlly alall e Lawadl g 59ale d8le) of (I3
poe I e « 5o Call caddls 5olamss ¥ 5ls all 8de oo Ja5 Y Ralyay Budlaall s limdl sgall Al § Aipaall
+(69/68 sl ash) 0g3lall 1) & duaaall 2msMUl Lasas (31 2l (o calls e sy ¥l Bungonll gole ) ols)]

bl @ o blgmtly 2olall dxially 81ia0 Slge i) (3 o 9 Lio palieny of cilalies 441 (il (e S dle LS
sz e @elll 85800 e pay 39 slins A1 Byde jolats Mg Hlis Y1 A (e JaT Y Lalyay oLl Gylmag
13 Al of 83y90ume ASIde Slga cre 80 o Jolus of aell (ase 9 £l (oo IS dle slgag alie (10 390 Lo ke
9 & o Aalue 3lge g5 of Aigle o Aalls of Lilguze! of gyl Mgl Anllio pe of Ldigdiia ol Busld S

(0g5EN 050 71/70 Jlasl) el e of 2uae

Sl ahad s 158 Al # L cruseis Cemas Y1 oy § diead (GLall slasdl Lles e 5,40 (o Loyg
slasly ald ol (O S gl Lpd ol plis] of sliasdl Sl badly Hrall Glad] jamg «paus s Ogu LA
w22l § Llaalg e 301 Audly puad ilige of Slpaiueg ool Jeaiul ol UL ozl cldlall Sk
LoLasSI s1sbl ol Laaidl of elidl Slabies AL (oo US «qulll Gl Ogilal) le bl Siglall (o olsdl Bolas e
oo Lase s ngandl ualdl ol g)lsadl of @slazdl of Ll @ LeliaT of 228l bilgumedl o 35,501 of dalaall of

(73/7251641 ,LasT) Zaladl (LY

Lasll GLULL 3 aall alall ol paws 5 Osuy dmall Slbeny alall Ogilall aya cdpmdl ) Lles 35
3alzmzs Wy sl call oo Ja5 Y Aalydy le oo Apeliall Cyletll illazay dsgazlly Laglll 4 oblally
AT Calls (o S ccall Wle Solmis Wy Hlys Call ruas (e Ja3 ¥ dalyiy cible LS (74 5) Hlgs BT e
4el Lalaseial ol Bygoell LISl auy of sl piasl of Jso) Lpzrgas yia> &l9 c093Lall i (ye (63 /60 /59) 515
Gews 03k V] Bgumdl apatll il Jopall plasradly 7 lewd) puey ccilS 4assb sl e dolaal) of Colel o

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [453]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
)@_é._p).‘a} L«L:.Lid._:@.‘b Azdlall gaidl Bliuses slpiwl o> LS (Dlogzall RES| dayg Lozl 4l (0
(75 8sWl )Ja..i) Q‘}-ﬁ-‘zj‘j &Lu.” Sl t}/_ﬂ‘ Jdiiay

G Lamall Laydlss ol Al ale /e Joo ] AJISAN 45,11 Las 21 W Sy puds Lo 24Dl 99
Abol>] e Lany> o8 gl oL Jsall cll3g SLelin 2um 50 Log, 2l (plag ol lislSl 3Ly GLud ¥l dud Ly
syl 4y 3l O sl rale Uy ¢ caliog alls Aag¥ls (¥l (pa JLI! (¥ (il & 4S5 cAaylas A o Lud )
Aslid) Bulesdl byt e gyadl oy Las3h ¢ qulll Gl Oglall AT e allall o oS ¢ gl iglall Bmls
G G o5l ey O (Sag Lo IS olagool dan iz o ey « dumy 55 (e Layimd 093 palll Lasida 2ial]
Lee 931 pams Al 5,810 Blesell da ol il dibolo] § 2uals ¢ sgumd gl (o gl dlazm Lo a9 ¢ Judzad
oo 2l Blemy Aolid) 3815lls lBLasl diiasas Lo po Laaslgng Os3lall a1 38155 ylay Lo sa U3 Jaly .«

e gi O ol gl

S]]

el Lol ) ile gunsll (ha gaussl igilall (Glall Al eals ¢ Ao Alase (o ) diagans W audal) o Ly
Abls oLl prez 4] allas Lillas aad ¢ Sialall (pe 2l Glazd ¢ Uy o Latu ol 1 S8 Jais iy &I
sl i Laylanl gresng Lilem sue mals s (S « o Al 5181 ol o day ol ¢ clidial Lags
Llom oS5 ¢ LJ 2an b Jolo olmy] Wgloed Mats ¢ oLud Y1 3L e 2udiadl jalslall qal gus Azllal Lisla cox |
Eiplall dasyor paibass uals s Jo¥| il (§ Lol (el Sl Lo S« il o0 L gty Al
sl Goliea¥l ol pasms 1ad S ol Lol U Gllae (§ B! O] Ly Loty « Js¥1 callall 3 )
A Gles 3 Lebol 1 (poazms Bgially onpdall (ol d ¥ ddsiun Ly Cuo ¢ Gudl Sislidl Zasyz il e
Ol cllas § osydl e Wbl Autsnad | a8 (unyatiag « ol cillas § Sislall (30

AlSY Lady Lelay 2ulindl adsiudl ol g ¢ 85,8l uled) Aylasedl dangl eMmiusl 3 S ISy gl s 529
Oler ¢ LS (o Lidua Zumiie das 9 cUdg ¢ 250l pumiy Llas L § 22003 dud (15) o) qulll o53La))
Ugloel (Lpuasanidy 9,00 Linly Slmgs sl ao « ol Ll oy (1 Ll e Blased (a8 (s Loy « gl 5 un]l
ALy Aladl B beumed) 13 gl puss sl o yliiely Gl aslall gauga (aie Lo USs 00, S0 (AN puas
- Gl Eslall e Blaell Lo o Lad ¥ L Loy ¢ Sz ety Bl s8I Bleey

! Mol

é»i diings ‘d):x_” )3.Ia53 deliall 359 .\:\bj day Lsls ‘L_é‘-i-t-” uiv}ll.” F3290 Lewlus EL éﬂjud /1
Oyall e s pe copanls @dladl o 385 iy ) Aagdl ile gl

oo e Al # L crancss By9,0 20005 Lo 9 caedl aglill 1yl e Tuestll ol aaimll (£l aluail /2
Setall @D

Llasl o J) 8,Ls] § cBlaselly 5,0l 5,allall oo @BL8 gomi ey tuglall Aoyl Hlua Leelgily il (5,23 /3
elgae a e lucuslly 3LaY1 e sgeaell Jg ezl (S Cllats A i Ayiane day 2l e

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [454]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

ey 31355 Gl Siglall Jblsea Jax iy Ll Llas pdgrd desl Il dplaall clelizdl Gudas § H9insll /4
e Lags J) 23801 Gleselly gz @ 2l O (e Juy g

gl § el oditll JsLaog Jleatel e CaSl oty il Losed Bt ) i1l e 3olanaddl aose /5
:luo gl :Lals

S 5&&_&5\9)[}4’41})}9@ R ‘5\,&&.” ‘i'}_l.'i.” % LL c‘.?ajl JL&)Y“B 2\._/__2}2_” é}i—wﬁ g) 5)3)4’4.3 &}Lﬁ.” L_ﬁ"a}'-'.//l
Sl Ll 83L30 Azl 3 puasil! e Joadly «Hial) LS 2o daill Aod) A8lad1 el il g dmgall /2
Bl nm LS Haloill i a3y e Julitly jousll ke slaxely (g S An ¥l (e Julally o1l
gl pe

el abyadl Sl e e daadly (sl e 2l Blesd 83,50 lsaall 5,8 § Osldl (e axdl /3
a9l c 99,1 (30 IIBWIg o yuiniel] Araill slusy] goms gl 3L po e Riad] Ale L Tl Al clinanlls
wagdaill 5g8all lelaseruwd

) Tles Wlail) Jlomes L 3 2alall Basl] i, 8 £ Lol nllne 3 5 1,1 /4

el Eiplal] 2xdlSe Sl 3 55l Baaal) Joull Sls oo Bolara¥l JaS5 At dumsliicd s /5
ool JaS Bouzill 48U = Laatuly

:c.‘g-b.“ 4als

(2 .b) polaidll nde cluicVl pily> (2021). 5 p (il
wselall auSoll. dcd wla> ceilé. (1994). 5 o wolxll

.02) bzl Ugilal) & paoll umazl) Gusludl (swlell soigeldl Jlocl dcgozeo (8 .(1993) .1 (sulp=dl
a2l aagill ,ls (18

gyl angil s, dcd) @ilind dlazdl. (1985). © wSelaigll
o6 asols wlguiiio. ducl, il dhiill) duliall dlazl. (1988). wo w8 el
el angil s, dcd) @izl dlazdl, (2004). & 0 el Gatoss

acldal) cua il ol s, dulop dcll aulizdl dilazdl, (2002). & .p «Sedll dnc
el angil s, dcdl dlax) 1>g0 Ugild g2i (1993). £ .0 (JolS

gyl angdl ls. @yléo duwls rdzl ol dagy. (2008). G .l «SolSLell

el @il ls. Colil d=slSos dmdl dla> ogils. (2003). ¢ .1 caoMw

sl ls (3 k) wpell ulud. (1994). o .0 o sbaio ol

Olay puiaidly Gailgsdl

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [455]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
uoow,ll dau,=l. 1973 diwd (106) p$) dxall ugils. (1973). Lud

ol 80,2l 2003 dicd (15) 03, Loy dedl dla> ogilé, (2003). L

Environmental Protection Aspects and Provisions of Liability for
Environmental Pollution under Libyan Law

Mohamed Ali Al-Taieb

Assistant Professor of Criminal Law, Criminal Law Department, Faculty of Law,
University of Sirte, Libya

Abstract

The concern for environmental protection has occupied the minds of many specialists
in law, economics, health, and other sciences that have placed it on their agenda since
the beginning of this century. It has received in-depth studies aimed at warding off the
dangers of environmental pollution, especially after observing the serious damages it
brings, whose threat is no longer limited to humans alone but extends to all living
organisms in their surroundings. This has led to rising international calls advocating
for the necessity of providing a clean environment free from any risks that might harm
humans or living organisms. Likewise, most criminal legislations have criminalized
causing harm to the environment, regardless of its type. The Libyan legislator, like
other legislators, has not overlooked environmental protection, dedicating a special
criminal law, No. (15) of 2003, concerning the protection and improvement of the
environment. Through this legislative vision, the legislator aimed to provide
protection for the environment and limit the damage resulting from the crime of
environmental pollution. In this research, we will clarify the aspects of environmental
protection and the provisions of criminal liability related to it, striving to enrich the
legal library with specialized legal research in the criminal field that demonstrates the
law's perspective on the environment in all its forms.

Keywords: Environmental protection; Criminal liability; Environmental crime; Libyan
environmental law; Law No. (15) of 2003; Environmental pollution.
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Environment and Security in International Relations: "A
Comparative Analytical Study of Libya — Japan"

Abdullah Abdulati Al-Farjani, and Mohammed Abdulnaser Abduljalil

Faculty of Law, University of Sirte, Libya

Abstract

This study focuses on investigating the existence of a specific definition for the
concept of “environment,” similar to other well-defined concepts and ideas, and
explores whether a comprehensive and precise definition can be established. The
concept is contentious and does not lend itself to a single definition accepted by all
who use it, given the multiplicity of associated concepts and the governing laws,
making addressing its problems and elements exceedingly difficult.
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The study also examines the concept of "security™ and how its transformation in the
early 1980s led it to transcend traditional military dimensions and emphasize the
importance of development. It investigates the emergence and subsequent usage of
"environmental security," and explores the role of the United Nations, international,
and regional organizations following the evident consequences of environmental
pollution on land, water, and air.

Furthermore, the study assesses the relevance of the concept of international relations
in light of modern developments in communications, inventions, and technological
advancements that have effectively shortened distances and dimensions. It also
scrutinizes the shortcomings of United Nations resolutions in protecting security and
the environment, noting that the UN Charter was established in the aftermath of World
War I, primarily focusing on maintaining international peace and security to limit
conflicts. The study argues that Article 99 of the Charter has not been expanded to
encompass the environmental dimension prominent in the current century.

The research delves into international agreements, conventions, and protocols aimed
at protecting security and the environment, such as the Stockholm Conference (1972)
on the International System for Environmental Protection, the Rio de Janeiro Earth
Summit (1992), and the Kyoto Protocol under the United Nations Framework
Convention on Climate Change, among others.

Finally, the study concentrates on examining the role of Libyan and Japanese
legislation and laws in protecting various types of environments—whether terrestrial,
atmospheric, or aquatic—and highlights the role of the private sector in Japan in
environmental protection.

Keywords: Environmental Security; National Security; Environment; International
Relations.

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [477]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

The First Scientific Conference of the
Faculty of Science — Sirte University
Environmental Pollution and
Challenges of Environmental
Sustainability (EPESC), Oct.14, 2025

QoY iy ddddend pmall B pall olto dmilae daso 513 uutddd
Acnllaed| oled! Alddeiul 33ke| AuwilSel g

28191 Olany @Sl dueg L geidl il Bl

o0
X

Lol &S - Byadl s daslr
Sy Jaddl apisail 3g3Y () 45,42

L7 Corresponding Author Email:

Article History:

Received: 09 March
2025

Revised: 15 May
2025

Published: 15 July
2025

s al LIl
s 1Y fM.ELLﬂ
Goall sl Anllas

‘:L.\z.h‘y‘ E.AL:_! “zgqa_”
a3 Ly oLl

Keywords:
Evaluation;
Performance;
Wastewater
Treatment Plant;
Water Reuse; Ras
Lanuf

393 ) Aay il piall slis dams e dulydl sda cuyal pasdll
oo Balaiud) 4Salg Alazelly Allall 80 LaS dlys ceas S 22019 aladl Iols-
3 Jres sylaidle (Lleally (g ladll) crals 3 dulydl cliady Axdlall oLl sl
Gl e Byailly Lasbling LelisSag Lualssg Laysbimny Bpall sliay ciyadll
oo Jlzll 1 § lelasral ASYI 2o (Alasill sloxl) dlaxll § Zaall 2xlall
Gorbs (e Byl Al e ye L] paz o3 o Allall sl oy Balazad] Byl
ez D5 e eall ol e el e il . gu1SUls izl otlolall
Lolbll whlasdl cla] @ig ol e od (@) Axdlall dolio puaz (10 Sligadl
I (e g aluasrad) Baley Axdlall slll 2adlo (suos Allall 5eL4S puil
Aliosll gz gpadl Gl Ll 855> A2y (38l Jotas A1 pulall s
(COD) JileasSI cnzeas¥ s (BOD) g5uml cnzeusS ¥ s (s, ST
LA ST gl B « IS nzmg gl TSS aatlall alall skl gyazmas
s mils dawgie o) dlyd) cmtinad s (6391 ulall (aayg (dsglsall
2155 sl e il 3uSdl apally ziall Cpall slie e Lelha] @3 &1
COD 3859 (A/pzxka29) 22lsdly (U pzle 278) als il skl BOD
a1l oleald TSSE 51859 (/0o 73) dmyliddly (/e 702) alis 1l sleald
sleall S cnzo el 385 08y (W pmle11.4) dzlily (A/0xl392)
S oz il 1555 089 (1 ezle 3.10) day ity (/e 8.50) als- 1l
Ld 78,5 oy (U 0xe8.60) x> ltly (/pzle 28.80) ais i oliall
Lglsall LSl paazma 31855 085 « G/ zele 0.29) )Ll sluall ol 5501

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9

[478]


mailto:%20Nw.farh289@gmail.com.ly

The First Scientific Conference of the Faculty of Science - Sirte University EPESC
Aoyl oLl @ Aatll oalall 58,5 o5 (103/100ml 742) 2Ll slial)
(Wezke 0.07) Croi/p= 0.03)Pb JWl s=dl e Azl
Aamol] L 5:LSI iy (W/exke 0.02) Ni(/exd 0.004)Cd
ol Ay pe Aadlgies Auliadll Sliwlsll (eis il @lall S5 (%92)
saley gmiall ayiall sl Hgllall Allall Znll Aalsie cullolidls 2l 240!
Alall olill oo 3Lazad) gt Aalyll iy dogydiy gall 611 (3 Lol ienaal
a3Vl ozl ledl g Sy 2pall Jsls clajally @laxl ¢ § daxll,
e Aol Bl Hledl g9 Al e Jloyll oo 2xal8L gull Joo> alall
Alall Alaxe

sdaaall Yl

dsl Lediey « S5 280G lnSHg Ml dlw giac lge (o 098I ple Sy S wliladl o
Lo o139 Lkl el gl 2aS aly S LB 2is 4000 (y0 AST i 8130 oo ) Jg=ill (3 b laazall
Sl cayiall ol 2uaal g 1,5 @l oy il olue (tels olaemall s ol 2uiesll Aall sda §9 3 yuall slis 2uaS
sssandl s 4l s (30 Z L1 8 LS 08,3 (85 uall slies Jodzdl gy GLsally el clond al8 LS muzsall
Ol 38 a8y L) A Lmsall By lall calS U e MUAST Casyiats Lo sgl (& 8,350 Gull G agds @ sl
e coad &) Augdl HLADI aag Bydlie aladl Gkl e Bpiall slis B yias il o ull IS e (o2,
G Auxbaadl sl salias ) (o) mlas s clgid IS (e Lesladl slill 98 pumy 19051 il (o Asla ol
G edye @y &eh3ll 3 Ldleaiul Gob (e Aasladl sldl (o palieddl Alae Wi L(WC) (ol e Jsl g 1451 031807
209 cOke Bute (§ laaiaol Eum Lillasyy J) B piall sl 01 (65 Bules il @3 (o lisally crupmall sload o
a3y oLl & Ledliad (o paliall g HLed Blags e adis pilall ads Lol 3 2eeliyall 5y52) 4yl
Sl Lo 25 gl slue (e Byl Aumba ) sl ool o AUSAL Bu (e 20 28UST1 3ol cuaels
(1998.441,2) .Lud a9 Lkl Jie 839kl ! Joadl ) Lsllas sy ALl sa ity A SOy Aolad|

LS elaged | L1 alaseiad e puall die Gleald gendl Cyiall slia oo gl codlad cinerel uas Loy § Ll
oo Sl azall s 2l Ladl Glalidly el ) Loylme c3yims G018 yauall gsall Cpnll Balasl (amy cidzg
1929 L udshb &gy iy @g 2l Gl st e giall CBpall Gl Lals olay oWl o3l
J51s ablall ) edals e cilgany gaidd Repudll Zall JolSD ziall (bl AS0s rulge Jpdis @ Sy
oo Al giall B pall sles ileaS sbijly Al eadl a8l ass pag (ol cbiad) dae IS udslhbs Ayt
Ailmn pulihb o IS G small Gl sl Allal cillazs (5)aue deaisy Iadazeall § Ty & pamdl gLl
a1 Jlme gl 2l () lgiad) I baed| 2l po Joall 3ol cumial (Jls Gabag 23y S3lany
sl sda M5 cidad cao 2l Gl elane Lol ziall (8 yuall sl Adlas Sillazmas zesall Cbpall Sl
059 Lgie aSa s (5le 175 s> Apapasatl) ciladl Jlazl g L (e plans 3 dllas dlaxs 40 (0 ST

(2007 g all) alises clyass alusiwly dzlall

sy | AU e sLals

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [479]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
Aelially copadd 2ol dadasdl oLkl e Cllall slagy @Jladl Joo calizes § GISud! gailly gslasdl sehatll as
Slishe Zuelll Gy pelially Ly dull E¥lell aren  Aleaiad) ol Jooms Loty (6,591 Aladi¥ly 2el3lly
s il slyas Al Syt giall CByall slis Allan oly cilially Olsamelly pLai¥ly s Aline CSlual,
sia anig dyiall sl dallas Led o Lt § llazll wlanag cJazad o of 4859 Zelyll Jloms § Allall sl
3929 paad Hlaig olaglly el 3 axtlall oLl s LAl 55T Lie B3l 093 (30 Byglell by ¥1 § ke sl
Ayl (e gl i Gplatdl ) ALl 5 cLin 3ol 244,89 Lree 539 sl oo duaal (e 431801 Ape gl
ool ey griadl Bl Alas olol @uds” 3 Awlyud) s At d) AL Bllas guzs Sy S3 Lo (Aeg 4dle

Mol il Balels llall slill oo Bolazad| 45Kl 35Y

syl Aaad LG
(Y@ Ayl sa dpeal Jiaws

oo Lozl Aty 895 ool ey il puall dazms 3 oll) llas Slides @uuas -1
oLl sda

Ol Buolsg Axtlall sl cye Balaraad) Jwe § Ll &g Ayl SLALN ol e 3801 -2
Ol plane § Allall llazme e padl clles L

(lmly @les) 39350 (30 LI W Ardlall zmiall B piall olin alideinl Bolel 4] (de 3SA1 -3
L) solias (e Aladlell § 58 duealy olall dxially 2l e

sy ) Bl Ll

il Lgay griadl Bl sl Aellas Al olol BelaS e dpuzms 9 Ayl (e gt | U]l
obany i dl lagg lext 3y cdpall sld Adlally 2ol ualally sulaold Lxasdlag sLll sds dxllan (§
i Uieia Gy alaal ulyd asatiy Eigdall (e sl

Azl sl e Bolanud] 4518ty 893 Ll yy dxllall Azl ol aungll danlpe 1
Lezmllae § Bl Gplally dynll sl e oyanll 2
gl Gyl sl Ao § Apusdl laaall e Byasll 3

syl Aabaig sLuals

el Ul e aelll Sl G s g 295 (el Bpoiay miall Byl slis Allas Alama (e Folyall sa clyz] 3
350 day ey il Ao By 1S 650 cay oo 18, 825 18315 Ylad 42,3 30.30 2 ¢ Jas ey Logill (ap¥)
53 Lge e oS

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [480]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
D93 uly Aigka adga (1) S

L F e ) Crete

fediterrarnea Sea

ey TRIPOLI r
s .2 Bayda

I = Misratah - i Jobruk
Khums 5 Gl of Sicea | Banghazi .
Surt, A
Gihadamis Ras™ —*Al Buraycgah
Lamaf EGY P

S bt
CERLZE AN

s Ladl Sl bl yudf sluslu

Olsiay ey Jlis Jason Dowling csl&11 2013/10/15 § Wil § City Editor for The Age &agmi § 146 Jlis &
Ll o ols aST Dr Stuart Khan 55381 (L3 (ye pude WAL Gpddl § guadl Cpiall sl plasiul olel
st oyl oLl Aenaall azllall oF o,adll § slag cazllall ziall 8 yuall sles (po copdidl slas ol susay
9o B Bolas Al AogSall sl By . pdatlly A1 Skl 51S,5 cpe sty (Aallall Adiall slgll Al
30 )20 Ogea (§ Laltzeras Adganl oLl ladat sl sda Jluoyy Jalas e Laygas slall 8 yunll sls sl
Gl iy Az 5lgiSall mplall A 2iay s &g L5 eaSull suel gl uyatll § eyl (ol e¥" Lole
oo ASTEoL3 @ plladdl lia asdy o 2egSadl Laliy Axtlall (miall C8yunll sl Aalsy udgell oLkl i Jolis
iyl s s 21968 ale s Luseli § piseial cslull) 1 o] 4uadll JUBg o Apte G ooyl slin (10 %20
ol JB8 Al oLl juousale] 38 suel gl oyatll (e g Ly o1 Cogizmg buseall csl¥sll 3 Mol Aozt
& Jearadl § sl @lala] § Dola oo L 058w Layuaus slall sldl o1 <Mark O'Donohue 38,18 gdzazll
s L] Jo> Alzadl oo dpuall Alia” JB s cpssenll 3 Jaally ds oy Layaous slall slll ¢l STy (Ll el
Slalie) o 232 mas G bl @ Jead @15 § it q @) geadl cdyiall sl 2l ol Lyl
el olis Alns (oo S 24IS 819 A5l 8T Callagy Loy gas slall sl alaseiad o ol 5938l Jlg ccuyidl slis
yiall slis i o s> Pllatul Gg.copddl (21,2Y Laysgus slall sldl JUs oY 298 2al> Jlia o 5,811 uSTg
(p2011.cnxdlall) alag (Yahaya &Samuel,2008) cige 1766 1) g faza %37¥ (%63 @ai Tlayugus slall
2555 3 plan) s o dalyudl e guiasly b 9ol sl 592 wudtd bl At oo yally ey Aalate 3 2l
3555 § 8L Lol g LS caBlall avay 3 il byl olin o] py g il lans (3 capsiaidly bl
Ol WHO 2llall 2l 2alaie ulal lady coptill Andlio 2 Lalie Jaze clly Siligall oo dptadl § clawogall
ol JUalsH e S plas Tumim HUT g (§ s oy dil] oo @1 Lage gl sl G ol ad 8015
Lebigomsy il JIAS L g5 LS gad I 6985 iyl (mindl Slead! @ Bniseal] A g ) 0T LS (UL (0585 9
Ol Sl Jxs sy oSl Llae Cuslesand] Alle Aals wlially pudl J) Jazly gy <l )
EILPPXY IR NUND:A JE-E P PRRLITITION PSS OVIORES [PYCS POT N ESOWA LB H PPV I STEIRL |
JUL Lt ad 2 yall Aalaill 3 auosl yshase o il ¥l (o dgaadl SHliag. sl ao liall Glas| )

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [481]


http://www.smh.com.au/environment/by/Jason-Dowling

The First Scientific Conference of the Faculty of Science - Sirte University EPESC

g Uaally Adgandl oLl L8 msall 8 ynll slis oo bl Eoslidl oo il (Il ol Sbgius candsy) 334 g Uad 3
ol ol 8 Al 4y gl uaB¥ umdl (e S sy @801 g « U/ exle 8005 600 o Lo () iy i
e TS Tlas ISy ¥l iag « A/mzle 50 ) Juas @l WHO 2llall 2inll Aalsie cilismlsl (adg cnalll)
Ll Sl 52855 dumg s Ll 8pallall oda (udgs Jlais (8 Juzell (ol Alaie o s waly 2akaill (1S i
(WHO,1997) /zke 800 s> ) eyl &g il (ye
g il Uyl
18 pall sles Y

sda gsixig Lapeg delyillg delivally (Sl (3 ¢y lud ¥ ala il e Amslill oLl s 8y iall sliay Lt iy
3dls Bguanll Slislll walomiy 5oy cleladly dunglizg Liguae aly Lgsas wlisle e layiian s sl
Srialloles pialy g9,e JS& e Lling AaTle slgng e W ALLE g JS& e Bpiall slin 3 Lunsdizlly Lgine
sda yglat luids yuiady Ayualas aadl AW 5)lsll oo paad el o el @Iladl Jos § islall jalian el ¢y psudl
SleaSI Bagume Lel o 2l 3lsll ) 48285 LS aly § 2ol B daal old Lixpaisy yaadaddl padl 505l
ol U3 Apenl 13 Tol ol Ludadll e Al 3ylsll Zxdlas skt IS (o oleaSTl s 330L5 ol
szally ST asle wldlaze J) gl gl Liaall Sytus glasly sl GISWl Wl 2 oW e Al
-(UNEP,1988) = l> Lus¥l s 205 e 2uudat)l jalmeld Jozsll
byl slee g g3l Lals
RUZISYU [PPSO JOPS R C U\ | YU OO [ PN - PPN [P

Leliall S¥learad) e Tl ol Lol e” (sliall Capall sl cinpal oSy 1 Slivall Byuall sl
" EL.QJJ«.U Laolall bLA.L‘ fa é‘-’jﬁ J.E.d QL..' LQ.' o Yg BJLb a..sj‘.n.;s J‘}A ‘5‘.&)4441‘ > é}im" é&.‘b dalisldl
(#1998 .4z,2)

oMy t._Sv‘-.&‘ deuty ‘aLa.'z-J\ u‘a‘yi g Ueniudl sldl 1o k_?“é'” Byl sl (4559 :9244.” Gpall sl ©
63 i) Jlaely s Hlg L~,Sljﬁl adllasg aloseiwdl oo Azslill slgll I 28LSYL «euazedl Lz y3es (&1 sLellg
NOES [EWNES LN pyeets

eyl @ caisll gl Jlenil wie ell3g Zalusell delpll ala 2331 (e Amslill oLl (21 13 Bpuall sl ®
o3 o Al e s JSAT Yo Ugan Lllns oSy Luguac slge e sbll sda gt s lilgundl 2y
L)) 2oyl § Ldlearal Baslo (oo L Aaplall 55901 ) slsll Bole) Jio dzllall liload bl das Ll las|
(1998 a5y Aalall

b9 ol gsaldl B pall sles danflae dlazs (LI

Jaas) 21984 § dlazell s.ia Jidd @iy ¢ Jalds Apal) g Ja] 28Cud! Bigaall 2,301 2l § Alazell s aas

4aSd) Angaal) ziall G yiall slis Jlanad cU3g a5y/ 3 9000 gy 50a5 dpasasas daug An il slazedl allasy

Logias Tux Agiie 53gz 13 bl odn siay il sis (haas dewd Call 40 Yy Apagall An ¥ cye 2l

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [482]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

352l] Jutna g 15 4L Log Slyladl ety Stosls piliall€ Soslill o £1a5,) § ol 1 33L&
Al Jgand MLy gl G ,5Y by (e 330l s pdlg case/p 7200 Jlg Aozl § C3pall sl Ll
sl (Sl s (0 %90-%85 Jg> 115 e 2Siad) 2y 8 puall oloe Zallas dlasell ais cuasai ol
ol e s 1 gl iyl slie Gyinsy . giall Cpuall slia (po 2alladl slyell Auilly Jixl UISSBOD
ugenadl LS lins 0l g Mg cnloald] @oloe § 53le 3525kl g2l (o S3ane Jom e 353¥ ol 28l

LSS0 Aukiall 1531 A1) 0 Se09 Lizslys Lmlis] (5 25111

Aalleall Adasay 485380 Aalieall Jal s opn hhada

dsds ) adsdally
adad e Lgianl 13 3 ) t AL all g dsbiadl) Al e
LSl iy iaill ] AT add y Saedlal! ela] 5 A il o Anad! § s Adeall IAAT 4 adaad s whagd!
roee a2 g aiall aiady Saediall by AR o S Ak STt 5D wand AT I g o B g

1 aadl g Ja il Adl ) Als, e
B Vo S Tl A | a5 0.3 7 g B A e Sl 2k gl g U B e
rasdyias o u.....g,a:u:la.-‘u,ha&.’i,,.-yu,.:,a..—;u&.a,.\,;;,..,—,&,.ﬂ,

e ¥R + A geiandl gl i mdl g sl 5 e e Al A 2

2 agadl g Siga I AN Ala s
e ol Al gl s g3l AR A e e Sl g 2] 5] G A AT bk A

Lehais 23 agﬂ.iug,wiufgﬁH'wa“_,;,aw,_,.‘.'u;uwdlud
Sl e i S ) Ak g gl SR gl 43 ] i) Lo Sy

v : dua gl gaall daliaal) Als ja
Al s AL £l Al g A gl o) AT baaed] ped i Adiahd) Vuaad) kiR A

o AT MRS ) g p R et AT g e e gl Al o g
] ] ] el g g g e l] aakdl) gl s

al udas it pal A

Dl e Al (e s

———_ g A i ol g ATAAD slall (e
A Al g sl gl g ged
bV s St S gt iy D 5 A
on i puddl dadiasd dilae bad SV b gl o ) g A gl g
samandl aad e dlliaill G s G S et ) B el
salsayl dals Jud il poga i idas dadislea AT AR L g DA s B3 i

- o pall Bamsl s gt s WAL i 24 gl
2 JuS! o Biaale A gl

oA Bokaa dalidlas
G e Al e

seal & oass ool 2% s sl

= T AL Audealll Ala e

e 355 4l g = Am'g.ia-.v A1) pa wdagd!

adacll sl aghid o A ekl Bk ke

A Ak Sl i) e 1

S ) 4

Tl e CURILSYSNA

GAISD Bl y S adl gD A ade sdnsd el
. A g A k| s g 5 ADaZ i Asnd
) ) Dl alua AV el i g 5 (5 paladand
B Sl i Al ) hiden S e VS A e el g Sl sad JA S AWy
DO A P ety sl 20 - Glgmadly ¥

4 T el s gandl 1 i) S| g -
Adianll 41 ga 5 SR AL i o -

L Admtdd Shinall oy T Y 35 4
B

e i ) S e e 4 sl Dy bR -
LA J g

539 ol gl byl Blamas Ballall dlye (2) S

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [483]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
Al geadl B pall sl plusil sale] Layl
Balle Bagz l3 amad g3 el Bpkey miall Cbyall sls Banllas Aama e Anllall maall byl sld el
B3 Ll Aake 9l Lol Capage (nad by czmiall Cpall old 2dladly Aulell sulally Slisolgoll 4,lkaey
D oLl o Aallae  Adlall dasee 50 LaS Laguilly cll3 ol Lo of ol liao Jan Sollazea of g o pilina 6 30
sl alizd) el )9 Asud) duyully cilazially ol asl) Slxlawd) gy § dadlall slll sda alusiul Bolel @
JuzeiS 8 el Hlrd ¥l (amsg Ll el &) & Lolasial @3 cliSy Al (e Jlopdl s aal dupull Joo

g3 ey Aoy Ao 3L Gs3dl

tLlely2 g 2l gd | uelyll

Slyal! aen N
3ou)l 9 Aeall Sl (e Lalas ellsg 2019 L M5 cntaliiee GAd e 2y9s Ligmy cliall 51 @3
BAal M il 3 gae e Lilgdie olise gl liise d5T 03 (6,391 Buliatilll a9 lall (aansg 35),ell A2y
8355 U cligall sue 3y o (2019 patiw «udaue | ¢ 5ds) 2l BAaM IS5 (2019 (uyle « yulnd « yuliy) Lo
Bydlio Lele dugllall Ll clya | @3 03 (a9 (1.3) Joluall musge 9o LeS dive 89 Ayl jAd S5 Aasell o1
U e llasy b asgie daT @3y 893 (ol 4S50 &) Jullmally coluolial) ol e oLkl Jedloes ol pizea 3

2

]
B )y ziall B puall slee Sl A5 (1) Jga
Sliall sue &’Tj‘ il poadll | Gl pocadl | Jo¥l poeud] aball Js
16 4 4 4 4* by
14 4 2 4 4 lnd
16 4 4 4 4 sl
14 2 4 4 4 da
16 4 4 4 4 i
13 4 3 4 2 P
89 ogiY uly plivall Cdyiall slis dxdlas Aaa (o 3395 U cliyall JSII goazell
Aol (o Ayl slald Aige 24+ AUs Tl sliall Aige 2 ciliye 4 ol JS §-*
sl slas) Lol
Dpeiall sloy IS iy i o8 cliglSy ) aesms T Lt 03 oalit! Jodl (o0 L @ ligall A3 3
hall UL @

ez ST Aiall slooy A 5l cniye Bisall 2sid Jo 39
Jellmtll 5p052] 238 05Sa) 7 2 Bale By Lind 31 Jallntll s (e psllal] arall s 357 3
EWRY

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [484]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
193 ol By Byl slee § Lol o3 &1 Slolad | LG
gl ollasy -
Bhallazys —
{(Electrical Conductivity) (E.C) JLySI| Jmstdl  —
TSS dallall duball slgdl  —
LU {TUVL P PE 3 R
(pH) Gz osudl o8l —
gl —

S —

alatll golall xS —

osmadly sally sl —

Jeiall  —

Biochemical Oxygen Demand BOD gl cnmusS¥l s —

.Chemical Oxygen Demand COD _ileasSl cnmaeS ¥ s —

Az loa S whlas ) —

(APHA, 1995) (Total Coli form) Oslsall LwSs —
el 3 (Excel) maliys plviialy cU1iSs (SPSS) has¥l Julmill ol aliiial o i ilas¥l Jabaill ol
Lbibomsy Lol 03 &1 billy bl alaad couilly sbiaSl L

Aasel) 308 Lunls

Uslall Byla e COD,TSS, BODs &Yty <353 (elyy zmsall 8yiall slis Zallan Aoz Aamlal 36LaS dpuns iy

WY

1I]I]*(i;_._,;;" BOD; —ils/d BODg ) = 5SS

ilald BOD:

1I]I]*(i;_;‘_é._"(:[}[}_3|_a,l-_u coD ) = 3. LasH

dalACOoD

1l]l]=t(i;_._,;';'._ll T55 —ilall TSS )ZS;L&S,H

Al TSS

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [485]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
1S bo gl il

sl s Y

s sonle nlnd pln) Awhadl G s dsllall Jd auall dpall slhe Jdllas mli "
Lolsdie 2ol Sl 4 p8lsy Aamall ZayLidly s 1l sl e cullasWl olia ) 03.(2019 s «ulasat |
09 (2019 stoties  ulasa |« gals) AL 89 (2019 Lusla alnd ¢ o) Jo¥1 BN s 5413 50 e
(2.4) 03, Jouzdls miogn 32 LS il o Ayl A M5 s JST ehlasd) mln awgie G50 @3 @
I 3805 JBT (85 psa/3s 7350 O i udawu | i IS Aamald A5 Il oleald 3805 el Jomas : JYE
ol e et e S Aazell A Ll olaall 8> A2ys (el ciloag p50/°a7190 O o by
@80 Juae el damay cBgin &3 23.00 il Coo by e IS 8yl d2ps JBlg Ligie &3 25.50
g 7,70 O S by I O Juan J8157.90 08 oo udauel et IS sleald pH (fs 950!
sl e DI 2agd S8l Ps 2225 cilS s slsy b S5 Conductivity 460, SO &ulyogil) 208 el
s I 1855 3l A/ jezele 30.20 OF i gudsn s IS g Auild 51855 (el Sy Hls 1924 i o
28555 81y i/ xle 8.90 O Lo et s M5 s5ausall 58,5 (el dmang A/ pele 25.40 08 > iy
3052 et S CODLasST rzeans ¥ il dad (e cdomang « A/ szde 7.90 08 gyl s S5 Jme
il 28 el oy ¢ A oele 687 il s by yed IS Cilmas 2aud J3ly ¢ U/ ek 736 oK
ol s lad et IS Aeid BT iy i/ ezxle 289 il G gilsy sk JMS BOD (ol cnzmusSY)
A pzle 412 08 Cax suley it I O TSS Zallall Abliall slsll saazl Jmae 18,5 ey « A/ pzle 261

AV 02385 08 Cum lpd e I Jxw 1S53 J8Ts

(2019) byl 8585 J3Us Allall i sl puall oles Jallons ilss Tasegia (2) Jpun

Lssie Lssie Lgia Lgia Lgie Lgia Lyl ¥l
Analysis unit falts Bl el falts falts falts S Gl
b =l ovbe sl ot Aok Bl o

Flow rate m?/d 1907 2307 2072 9072 3507 3207 7267 62.80
Temp. °c 23.00 23.50 24.30 24.50 25.50 25.20 24.35 1.00
pH - 7.70 7.8 7.8 7.8 7.9 7.8 7.80 0.10

Cond. HUs 1924 9820 2211 2225 2133 2569 2194 213.40
BOD mg/I 276 126 327 289 286 281 827 10.10
CcoD mg/I 768 692 689 673 906 671 270 19.90
TN mg/I 25.40 30.10 27.80 30.20 29.20 5295 28.80 1.80
T.P mg/I 7.90 8.20 8.10 8.50 8.30 9.80 8.50 0.70
TSS mg/I 339 385 389 412 738 638 392 10.20

R.CL, mg/I / / / / / / /

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [486]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

T.Coliform
MPN/100ML

MPN/100ml / / / / / / /
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Lssie Lssie Lgie Lgie Lgie Lbgia Logall P Slawlell
analysis unit fel fel el el el fel A ol ERPESAL
b »lnd ool s oot el Bl o dlaxoll
Flow rate m*/d 5240 5250 5250 5350 5400 5290 5297 65.00
Temp. °c 22.50 23.00 23.30 24.50 26.00 50.52 24.20 1.40
pH - 7.60 70.7 7.70 75.7 70.7 70.7 7.70 0.00 6-9
Cond. Us 2471 9971 8841 8291 5991 8091 1894 112.60
BOD mg/I 28 30 27 29 28 32 29 1.80 40
coD mg/I 73 73 70 74 72 74 73 1.50 120
TN mg/I 7.90 8.80 8.50 8.30 8.30 9.80 8.60 0.70 30
T.P mg/I 2.90 2.80 2.80 3.30 2.90 80.3 3.10 0.40 20
TSS mg/I 10.70 11.20 11.50 11.30 11.50 12.40 11.40 0.60 45
R.CL, mg/I 0.30 0.28 0.29 0.27 0.28 0.29 0.29 0.00 0.2-0.5
T.Coliform
MPN/100ml 712 725 725 730 785 815 749 41.00 10°/100ml
MPN/100ML
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Analysis Julles miln bawge Jull=s @l lawgia Bl busn | Adasillalislll
mg/! (52 slel (i) oLl sl Aol
Pb 0.03 0.04 0.03 2.00
Cr 0.05 0.08 0.07 0.10
cd 0.004 0.004 0.004 0.01
Ni 0.01 0.03 0.02 0.20

(2019) Aalyutl1 56 I35 Aellall g Ji5 gesadl Bl ols Jullos slis Loswgie (o 5ylia (5) Jgut

bsgia bsgia bugic bsgia
analysis unit Jed ol Judold! Judlees ey Nyl aag ol Judlees ada sl
axllall Axtlall b ol axilall axllall RESPAY] PSS
Fad Fad axlladl e Fad axllall
sliddl aall Al aall
Flow rate m3/d 1372 7320 7266 5247 5347 5297
Tem. °c 23.60 25.10 2435 2310 2530 24.20
pH - 7.8 7.8 7.80 70.7 7.70 7.70 6-9
Cond. Us 2078 2309 2194 1802 1986 1894
BOD mg/l 270 285 827 28 30 29 40
CcoD mg/I 689 714 270 72 73 73 120
T.N mg/l 27.80 29.70 28.80 8.40 8.80 8.60 30
T.P mg/I 8.10 8.90 8.50 2.8 3.30 3.10 20
TSS mg/l 389 539 392 11.10 11.70 11.40 45
R.CL, mg/I / / / 0.29 0.28 0.29 0.2-0.5
T. Coliform
MPN/100ML MPN/100ml / / / 721 777 749 103/100ml

(2019) syl 578 I35 Amllakl wasg i gesadl S pall slon Jallons glis Jagia oo 4iylia (6) Jgun
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Flow rate m3/d 7266 5560 / 5560 5320 / 5320 5297 /
Tem. °c 24.35 24.00 / 24.00 235 / 23.50 24.20 /
pH - 7.80 7.60 / 7.60 7.70 / 7.70 7.70 /
Cond. Us 2194 2089 / 2089 1910 / 1910 1894 /
BOD mg/I| 827 220 20 220 81 63 81 29 64
COD mg/| 270 670 4.50 670 231 66 231 73 68
TN mg/| 28.80 25.90 10 25.90 9.20 64 9.20 8.60 6.5
T.P mg/| 8.50 7.90 5.90 7.90 3.90 50 3.90 3.10 21
TSS mg/| 392 290 26 290 17.30 94 17.30 11.40 34
R.CL, mg/l / / / / / / / 0.29 /
T.Coliform MPN/100ml / / / / / / / 749 /
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A Study Physical Properties of ** Drinking Water™ in Al-
Mujahid Neighborhood / Houn, Al-Jufra

Nawara Farhat Al-Sheikhi!, and Abdelkarem Ramadan Mohamed?
Faculty of Education, University of Gulf of Sidra, Libya.

2Senior Environmental Specialist at Ras Lanuf Company

Abstract

This study was conducted at the Ras Lanuf wastewater treatment plant in 2019. The study
investigated the treatment efficiency at the plant and the potential for utilizing the treated
water. It comprised two parts: theoretical and practical. The theoretical part focused on
defining wastewater, its sources, properties, components, and hazards, as well as
identifying the treatment methods used at the plant (activated sludge), which is the most
commonly used method in this field. The practical part explored methods for utilizing the
treated water. Data related to the research problem were collected through field and office
staff. This research was based on practical application, collecting samples from all stages
of wastewater treatment. Tests were conducted to determine treatment efficiency and the
suitability of the treated water for reuse. The following parameters were measured: flow
rate, water temperature, pH, electrical conductivity, biochemical oxygen demand (BOD),
chemical oxygen demand (COD), total suspended solids (TSS), total nitrogen, total
phosphorus, coliform bacteria, and other parameters. The study concluded that the
average results of the tests performed on wastewater from the residential city were as
follows: BOD concentration for incoming water (278 mg/L) and outgoing water (29
mg/L), COD concentration for incoming water (702 mg/L) and outgoing water (73
mg/L), TSS concentration for incoming water (392 mg/L) and outgoing water (11.4
mg/L), and total nitrogen concentration for incoming water (8.50 mg/L) and outgoing
water (3.10 mg/L). The inlet concentration was 28.80 mg/L, and the outlet concentration
was 8.60 mg/L. The residual chlorine concentration in the outlet water was 0.29 mg/L,
and the total coliform bacteria concentration was 742 pg/100 ml. The heavy metal
concentrations in the outlet water were as follows: Pb (0.03 mg/L), Cr (0.07 mg/L), Cd
(0.004 mg/L), and Ni (0.02 mg/L). The overall efficiency of the plant was 92%. All
results were within operational specifications and compliant with Libyan environmental
requirements and the World Health Organization's requirements for wastewater reuse in
irrigation under specific conditions. The study demonstrated the feasibility of using the
treated water from the plant for irrigating gardens and parks within the city, as well as
irrigating the trees in the green belt surrounding the city to combat sand encroachment,
and irrigating the forest trees on the farm west of the treatment plant.

Keywords: physical properties, Libyan standard specification, Al-Mujhahid
neighborhood, drinking water, Houn
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A Study Physical Properties of ' Drinking Water" in Al-
Mujahid Neighborhood / Houn, Al-Jufra

Najmah R. A. EI-Shaeb, Mabroukah. M. EI-Mabrouk, Safa.M. Salem?

Department of Botany, Faculty of Science, University of Al-Jufra, Libya.

Abstract

This study conducted to determine the physical properties of drinking water in the -Al-
Mujhahid neighborhood in Houn Al-Jufra. The water quality was assessed and compared
with Libyan standard specification. The results of this study showed that the physical
properties exceeded the allowable limits according to Libyan standards, except for the
PH value, which was within the permissible limit. Therefore, the results obtained for all
samples in the study area did not comply with Libyan standard specifications suitable for
human consumption.

Keywords: physical properties, Libyan standard specification, Al-Mujhahid
neighborhood, drinking water, Houn
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Flow
Analysis Temp. pH [Cond| phenol |[Sulphide [COD|BOD| Oil | TSS
rate
Unit m3/d °C - Ms mg/| mg/l  [mg/l|mg/I| mg/l | mg/I
JiB ol | Sl mils Jowgio
4796 29.80 8.80 |2035 23 32,5 |1026| 316 | 174 | 127
2010 azxflall
Ay olll Judloes il Jawogio
4013 25.60 7.8 1402 0.21 3.93 11| 28 | 2.20 36
2010 aJlat !
apllall vy Jdletll il Jasgio
/ 25.70 7.10 (1018 0.7 0.05 |[19.3(13.00] 11.00 | 32
2024
Aatlall vy Jdleid il bawgs
€ o / 22.60 7.40 | 988 0.05 0.04 [11.20]{06.80] 14.50 | 38
2025
Aol 4la Gl olawlgll - 35 6-9 |2000 1.00 0.20 160 | 30 15 45
2010 % axtlall 3:LaS / / / / 99% 89% |89%[91%| 99% | 72%

£2010 aatll paliadl Jullos il 2 Joutn

Analysis | Jollo gilis Jawogie | Jolloi gl lawogie | il dasgie | abhddll olisslgll
mg/I (54bis) elal [EYEIRINRY el Hamall
Pb 0.009 0.01 0.01 1.00
Cr 0.002 0.008 0.005 1.00
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cd 0.001 0.003 0.002 0.20
Ni 0.003 0.003 0.003 2.00
Zn 0.004 0.008 0.006 2.00
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2010 ¥l Aoyl (plivall bpinll slis Julls il lawgtl Gilas¥l Jdetll 3 Jous

Correlations

Flow Tem PH Cond Phen | Sulphi COD BOD Qil T.S.S
Flow Correlation Coefficient 1.000 .086 .000 314 -.029 .600 -.257 -.058 -371 -.086
Sig. (2-tailed) . .872 1.000 544 .957 .208 .623 913 .468 .872
Tem Correlation Coefficient .086 | 1.000 177 -.086 .086 .486 .829* .638 -314 -.486
Sig. (2-tailed) .872 . .738 .872 .872 .329 .042 173 544 .329
PH Correlation Coefficient .000 177 1.000 -.265 794 .265 177 134 .353 .000
Sig. (2-tailed) 1.000 .738 . .612 .059 .612 .738 .800 492 1.000
Cond Correlation Coefficient 314 -.086 -.265 1.000 -.429 -.429 .200 464 429 -771
Sig. (2-tailed) 544 .872 .612 . .397 .397 .704 .354 .397 .072
Phen Correlation Coefficient -.029 .086 794 -.429 1.000 143 -.086 -.319 371 .314
Sig. (2-tailed) .957 .872 .059 .397 . 787 .872 .538 .468 .544
Sulphi  Correlation Coefficient .600 .486 .265 -.429 143 1.000 .029 .029 =771 .200
Sig. (2-tailed) .208 .329 .612 .397 787 . .957 .957 .072 .704
CoD Correlation Coefficient -.257 .829% | 177 .200 -.086 .029 | 1.000 .899%| .086 -771
Sig. (2-tailed) .623 .042 .738 .704 .872 .957 . .015 .872 .072
BOD Correlation Coefficient -.058 .638 134 464 -.319 .029 .899* | 1.000 .087 -.899*
Sig. (2-tailed) 913 173 .800 .354 .538 .957 .015 . .870 .015
Qil Correlation Coefficient -371 -.314 .353 .429 371 -771 .086 .087 | 1.000 -.314
Sig. (2-tailed) .468 .544 492 .397 .468 .072 .872 .870 . .544
T.S.S  Correlation Coefficient -.086 -.486 .000 - 771 .314 .200 -771 -.899%| -.314 | 1.000
Sig. (2-tailed) .872 .329 1.000 .072 .544 .704 .072 .015 .544

*. Correlation is significant at the .05 level (2-tailed).
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Evaluation Performance Efficiency of Industrial Waste Water
Treatment Plants (Etp), Ras Lanuf

Eng. Abdelkarem Ramadan Mohamed
Senior Environmental Specialist at Ras Lanuf Company
M.Sc. in Environmental Engineering and Science, Libyan Academy for
Postgraduate Studies — Benghazi, 2013

Abstract

This study was conducted on the ETP in Ras Lanuf during the winter and summer
2010 compare with 2024&2025. this research was to study the efficiency of industrial
wastewater in Ras Lanuf and the possibility to reuse this reacted water. the tests
required was conducted to directivity electrical, BOD, COD TSS, Hydrogen sulfide,
phenols, Qil, and some other criteria, where the study concluded that the average
results of the tests on industrial wastewater during 2010 were as follows:
concentration of water out it was BOD (28 mg /1) COD (111 mg/I) TSS (36 mg/
1) phenols (0.21 mg / I) Hydrogen (3.93 mg /1) Oil (2.20 mg / I) .The most results it
were within the criteria Libyan and international industrial wastewater required except
hydrogen sulfide (H2S) the results were non-conforming of the station operating and
international specifications .during 2024 & 2025 all results it conforming of the
station operating and international specifications.

Keywords: Hydrogen Sulfide; Ras Lanuf; Industrial Wastewater Treatment; Water
Quality; Reuse; Environmental Standards
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Early Detection of Lead Pollution in Children (A Preliminary
Applied Study in the Sidi Al-Sayeh Area, Libya)
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Abstract

Pollution is sometimes referred to as the invisible killer, and health statistics measure
disease, not pollution. This study aims to raise awareness of the early symptoms of lead
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pollution in children. The study was conducted in the Sidi Al-Sayeh area of Tripoli, where
an unregulated garbage dump is located. We used an atomic absorption spectrometer
(220g) to measure lead concentration in urine samples and compared the results with
complete blood count (CBC) analysis of blood samples from all 19 children (boys and
girls) aged 12-15, along with a questionnaire. The study concluded that the lead
concentration in the urine samples of all children was 0.1 Ug/L (equivalent to 0.01
ug/dL). Through analysis (CBC) in the laboratory, the average total hemoglobin
concentration differed among the students, compared to children living further away from
the landfill. Their average total hemoglobin concentration was 13.5 g/dL, and the
percentage of red blood cells also differed. The routine urine samples in the medical
laboratory contained sediment and bacteria, compared to the children living further away
from the landfill. Through the questionnaire, we find that 40% of the students had a
persistent cough, 32% felt short of breath, 26% had a skin rash or itchy skin, 61% had
problems with studying and behavior, and 39% of them had an intellectual disability.

Keywords: Early detection; Pollution; Lead; Urine
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