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Abstract :
The director of this study aims to know the impact of training
on the performance of employees . The General Electricity

Company was chosen to be the subject of the study, as
through this study the problematic issue of the point in: TO
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what extent does the training function contribute to raising the
performance of employees in the Ggeneral Electricity
Company?

The most important objectives of this study are ; Attempting to
guide new and practical methods related to their relationship, in
addition to stating that training is one of the basic axes and one
of the supporters of the the added value of development and best
moon as one of the basic reguirements for the guarter and
increase the performance of workers, otherwise the descriptive
analytical approach was adopted using the guestionnaire format
that was distributed to the sample members .

It was noted through this study that training works to improv the
performance of working individuals through developing
knowledge , developing skills , and making good use of energies
. for this reason, organizations resort to implementing a specific
training policy in sequential and regular stages that begin with
identifying training needs , then developing and implementing
the necessary training program , and finally Everything the
training process , and benefiting from its various stages . The
most important results were reached, including that the training
courses approved by the company do not keep pace with the
developments in the nature of work, and most of them face
problems that reguie training, including : Training helps in the
growth and development of the job performance of the
company’s employees, and is there fore an urgent necessity to
increase .

Their ability to adapt to the tasks assigned to them
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The decrease in the opportunities for sending its employees
abroad for training by the company ( the subject of the study ),
which affects the performance , development and efficiency of
the job level of its employees.The training courses approved by
the company do not keep pace with developments in the nature
of work .

Based on these results, it is recommended that :

- The company management hopes to solve various technical
professional problems by following scientific systems and
advanced and modern technigues specific to the various training
programs to train all employees within the company .

- The company’s management ( under study ) should pay great
attention to providing special training courses for employees ,

New employees increase their ability to give and improve their
job performance

- The management concemed with crepe from within the
company ( under study ) recommends paying attention to
following the scientific ostrich and modern technology for
training programs in order to raise the level of general job
performance and achieve excellence and the interior has them .
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Abstract

This study aimed to shed light on the dimensions of the
Balanced Scorecard and the possibility of using it to improve
the strategic performance of Al-Naba Company. The Balanced
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Scorecard is considered an integrated model that relies on a set
of financial and non-financial indicators¢ which can be used to
track the company's past and future business results. These
indicators are distributed across four main dimensions:
financial« customer« internal processes¢ and learning and
growth. Based on this¢ the main question of the study was: Can
the dimensions of the Balanced Scorecard be used to improve
the strategic performance of Al-Naba Company for Production
and Catering Services? To achieve the study's objectives« the
descriptive-analytical method was followed¢< using personal
interviews as the primary tool for collecting data. The study
concluded that there is potential to use the dimensions of the
Balanced Scorecard to improve the strategic performance of Al-
Naba Company for Production and Catering Services.
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Abstract:

This study aimed to examine the impact of leadership style on
the relationship between the managerial control and decision
making. The study used the descriptive method to describe the
nature of the relationship between the variables of the study. the
study conducted on a sample of middle managers employees
and a number of (160) questionnaire was distributed and (145)
was collected and only (130) questionnaire was valid to use. The
researcher used sample intentionally.

The study used Alpha to test the reliability of data and
regression analysis to test the hypotheses. The study found that
there is a positive relationship between managerial control and
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decision making, and leadership style is mediating the
relationship between the managerial control and decision

making process. The final finding is that the democratic
leadership style has a positive role in banking environment.

-

sdadial)
Il 5 g a5 e liSll e Caadl s 32l jeae A el 310 (il
QS 8 Aa M g Ay o 0l sl g <l puad sl (8l agdy G oY) B
el AV g (e lgundi A yeaall 5 laY) aa3 12 dlgie dpeadll diala g Y Lal)
il G siall e dudlial saa Leaal o il y il ypall (e 2ael)
oo b ¢ alladl aliaBBY) FUEN) 5 ca puall o ol S kil 5 ¢ allall
Clanill o3 5 Ll A a5 sl G paaiall Lga i ) cilasl)
oY) Ll Leadai (8 il ) and Cajbaall 51} Cilas Lgazen
)l sall Jiaiy s jall alla®i Lo S1 68 dpaa 4 )] analiae iy i)
Y i LS 1) Jsa) bl e Stal 5 dega 13 50 Cijlad) 8 4,
L5 ol Gt Sy
) yal) Ui
g al 40l ) s sall 8o ) 905 8 suin sall 138 padl e pe J e
3 sanall g Jlal) aaall (e Lla @lld ety g ¢ puaidall J8 (e o slaal) Alaia Yl
1) Al 53 i Lilage s Lyl A8 ) o seie g5 31 Ay yall bl 50 (e
Al 3 Jie Adaal)l Al A (2003 cacbuadl aale) Zu) 335 (2010 ¢rbe
(= e sana dlia g (2004 c2eal Z3la) Al 05 (2004 «Bobe Gl
Olrdlae dasa) Ay Jie dilise 4y g 30 g gamsall 128l sl ) <l all
A el Cajliadll 3 lal (8 3 )W) A N ) ais e @3S Al (2002
(2008 ¢ 5a g2 small) Al po 5 ALl 32 ) 0 sefa ) shaia (e A3l sl
Oh iy ele g plall A ag oV Gl Gladas o e o il Ciela Al
e A Y <l ) yall AT g 4 laY 1 A 1 (A8l ol 38 il jall alies
O S Ll W e e Al pall o2 ae Las Ledy 2 g analiall Ledia 55 A
Laaill 5 (i) iaS 4 oY) A1 6 Al duljall Ol jiie Caua s

72 2024 - jaipw Ll aaell



dylaill cglnall ola¥ ealyliall slailg dyla¥l dilal oy dalell o4 Layilg galyall blail
(o Aol pall e (S 5 (@) LyasiaS <l )l A 5 (s 5) S gLl
gl A P (WA
.l ) AN LA g Ay p1ay) A8 1) (s ABMad) B Wy i g 3aLAY Jalad] Le
Al Ao al) ALY a1 S5l (g g g
sl b 4alal Llat) s sede (radaly danll) 4y jlail) Cojliadll alaia) e b -]
el )
alll Ca jlianlly <l )l lasl dgdae 8 4, oY) 3oLl Jalail (ke e -2
o jlaally cl )l 3L 5 4 Hlay) 4 1 G A8l e galal) laaill 50 L -3
¢l
¢ Al Al e ol haadll i Le -4
Y 46 ) e galdl il il e -5
—sdl Al Caaa
Al yl Al A g 4 oY Al A8l 8 La il g 3ol Lalasl e il -]
Aol Al G jlaall Aol LlaW) Gala sae e (ol 22
Cojlaall 8l ) al sl elal e saldll blal 58l sae e ol 23
Al 4 el
VAl Al 8 448 ) aladiad e adll ) jal e Jaas e byl 4
AR g Ay layl AL o A e daa gl Hudal) il e (o gl L5
<)l
Al Al Aaa
t Y e Lginaal A all e
Cojladl (& )l al A e sl Llail ks i J sl L)
Y1 A8 N sl aadai (BN e saldl) Jaail) gl 4 sl
o8 dpan] 508 LS Bajas dolee d8liza) A o Jaall (e 438 131 el ) 5all 3laS)
Caags LS b gl sl 8 el W) 905 i jliaall ¢ U 2 Al )
<l Al MRS e o) jaal) ae by 13 g 5ol Ll cplalall @) j) (s i 4 paal
el agf 5 ad s

73



i gpeallplidlao TKC
cadl Y

Cre DA g A all 2 gty B3 ) sl dlaa¥1 5 A Hall @l e e Tl
b pariall i Gl (e sdl Al all Gl 8 (e dae el o ) Al
Gela Cua Al jall Glua B a8 b Lady AUl &l jaaial) g Al
:‘;_'NTS
) A1 LA g Ay a3 L1 s dileaa AV <3 ABDe el ]
(bl Jaaill g 2 5oy A N G Ailaal AV 03 A8dle Glllia 2
L al A 5 galall Jaadll ( Ailaa) AYS ) Adle @lllia 3
A8 L) i) Al

& a1 5 Al Cilaaladl g Aalall CLASAN (o aall Gxa) ey Caall) Ll

il Jadii g igdlaldl Al pall & uim sy (3l 3 Aaludl il yall e
48y
Oalalal iy ya3 ) Al Al Cdn 2(2005) Lash a3l Qe A o
peiS Jliia JOA (e 4y sa st A5 4025 O OSar (53 sall Al (aila sall
() ) 5 Aalaiall ae cpplalaiall 485 Can€ ) (258 Al <l ) jall aadlas) b
e 3isall Jal sall (e A gana cllia o Al jall & jedal sduad ) Lgl) Jua
Jalsadl — A8 jliiall — Aaldll Llasll) & 4 hy) bl all delia dled
— ol — gl Sl daad sl Jalsall & Al el gall — dadanl
(Sl
Bl o sede Ao oyl 1 ) A jall Cdan 1(32004) 2exa sas Glass A g
Ols cblaad IS a5 Apanl 5 e 2 sllaall o g 5801 5 31 lgn s 4dilda 5 5 (5 1Y)
Cila g ) ) aal g lay) Gl 5 ol 85l s (g olaY) Jaadll (s (3l
g saall HLEAY dale 5 daaly b dsa g ade 0l Lo Al L)
e 33l L Aleld 4y Hla) 3ol (oSl ) Jade liiall 234 Las ¢Jlec Y)
sl Gl 52l alaee slaic) s A8 ge Audu dsay Jh 8 VLT
ae ab y Al eluyyy GlY) g me oY dallall 4y jall 45
Aladiul 4 gane Liagl 5 4aanll il i) 8 Aials slul) 1 dadla
a8 sall Gl ) Cladl s @iliall e o peall Ll @l Hlad¥) sl
Dia) A Lala 1) s colinall s el 5 ¢ s il AV cile 5305 sl 31

74 2024 - jaipw Ll aaell



dylaill cgjlnall ol cullyall alailg dglaYl dilagl oy ddell o6 Byilg galyall blail

Sle oY) salal slade g elaY) a8l (paae i py 3 ga g pae g 3 HlaY) BeleS
e sleall 5 AV jaliaal) agllie) 5 ol sall yids

e Ay AN Aul Al 5l L(2004) b dea) L Xla d) o
AL 32l 3 ly) cllhaial Wy Axly gull o jbadll Y1 (s siuall
A Al Al ol 4l gl Cajlaall aalS oDy Jledll @by (o yrial
Gkl (e ey ) Al aday Al ) s 22004-1998 05 6yl
a5 ALalil) 33 sadl 5 )a) colallaial (a8 5 Waalaad 51 5 4 laY) 448 511l
513) asgde Bkl (53 5 (Dl Jladill @liy 8 daiall 4y Hlay) 448 1) o b
L s Cha 8 Aiaiall Caad) A Joli &5 385 cagd ALl 52 sl
5la) Ll &paad) 48 ) ) e Sl Cajladl) 8 4y laY)
Al Ll 5 rgie il 55 A U agial) Caalil anaiind 385 ALl 53 sall
cua s Al LAY Ay ) Sl Jglaadl 5 4 sl call 5 a gl) slaa¥) aladinl
ae L ALaLil) 82 sall 3 lal dduds v Y elill Llell 3 10 o) Gaalall Gl WS
dga g pae 553 gall aaldae fas 55 (85 Y1) 52 Al SIS 5 clgBlad (a8 (1
(s paall V) kil il glaa ol

i) ) eSS Al pall Caa jat (32003) SN O gk 2ana Ay
Canall 5 3 5l il s Jalais o1aY) 8 LS el i 5 4y 5oy salidl) £81 e
Clusige (o 220 (e Al jall adine 585 Ay plaY) BaLAN g0 Jndiy sl
Al ) aaina (0 %5 Jiai 4 e Ao HUEA 5 (adly paldll 5 alal) ¢ Undl)
%87 Aty 3 jlaind (357) Lee 2 yinal ol 5 laisl (410) g5 o
A sl Al 5l Sl aladiuly bl Aplan ) o 5all meli y Caalll andiiu),
i Al LAYy el el Jalass lad s dbead) o gl
Letianlse (52 5 s sall 02 8 Biiall Zalidl) Jalai¥) e byl ) Al 5l
AN pia 3 agan 55 pad byl AS Hliia (520 5 5205 ) il ) il a8
(Ol sall Ligat] e ) Gl Jsagll 8 agieli (g2 s 4y oY)
Sle Al Hiliy Gulalall 4 ginall = 5 0 @d 5 Al il sally agalaial g
) Gl Galk a8y 3 ey salall aal g )l gl s ¢1aY) (s s
daliy Galelall Clg 55 7 sadal Jandl 2aiDle a2e tlgaal il (e de gane
pac sl R 5 lielaWl sl 5 HISEYT g £ 123 4y jall alail g agilala

75



d_geallplidlao TKC
A punall g 8l sbaall g Alaadl alaedl s Gulalall AS jlieg colaldl) alaial
Aol el plasd g Jeall Clelea 0 lie s dalady syl alaall
8 Ailian) Ao il (5558 aa g8 Vs Al kg e lal) ] dliall
Jaadl cilelaa JS 8 4y 5lay) Clalall 55l ety Lok (alal) g alall e Uadl)
JS 3 cnlaladl G Ailaa) A1V 3 (558 aa 58 Lagh g Yl g o laY) 3e S
2N Oe S (b Ala¥) bl iy ety e Galal g alall e Uadll (40
o IS O Adliaa) AVS I3 B8 aa g8 Wy ApaliiY) A4S HLiall 5 4y siadll
oy Glaty Lad cplalall s a3 009 s (Sl 5115 Llall 5510y
I3 (58 an 5 Lad Laliy) AS LAl 5 Dy sinal 75 (g0 S e ol
5l Bl L Glaladl s (a5 Wlall 50Y) (g0 IS G Bilan) AV

Y15 Jandl 3eUS 5 Jasdl Cilelaa (e JS e 4 oY) claLdl
e Gyl s Y Al el cidan | (a2002) A8 sl qulall b A 0
il 5 asaliay dila gud) clinal 8 4 oY) Clalal) 48 pea s alal) il sine
ok 5 ol o3y  mal) Gaadaill g A jlaall A 3 dpaa g a1 s Yl
Lo e Gl cula ()13 (glagadl 8 cliial glal ekt e elly il
Al Lo 5 sy A sadl Cladiadly sailad) Ay oY) salall cadlud
e sy leleall y UL paad 3148 clalin¥) 5 jlain) caalyl
Agliany) Gl dalleal y Clabiially 5 ol 28 (428) a2z 4y oY) Ll
b GBS 5 (bl al 52 Caa sl a gl slan ) coglad Caal) aasin)
U dali HY) Jalae Jlazind 23 Cua cdiand) g @ HLAAY sl clasy)
Jalat aladinl 5 cdual jall & jurie (g ABR) bl daatiall Jalis W1 5 (O s 0)
Gaob oo L) dadlee i s A HLEAY) 5 bl Jilad axiin) LS lasay)
G sima (A3 1Y) Slasl Jdaill 2l G yedal Aglasy) aall el g
Caraia Gl 5 il a5 1Y) Cadlad 5 asdliay 4y ) oLl 48 yea g oLl
culld Gudai Lpaal ddjad)l e Ay GllEl aal id) (g sl
ALY (5 sisa O din e 8 bl ) ABDle Sgm s o pelal LS sl i)
csalad) &8 gl 8 Ll shgd Baadail) g Adadll A jlaall A )3 (s A8yl
Aagl i) 5olY adlaY Adadll il laall a5y o) il cay LS

76 2024 - jaipw Ll aaell



dylaill cglnall ola¥ ealyliall slailg dyla¥l dilal oy dalell o4 Layilg galyall blail

el LS bl el e Ul (eSai) Laa Tas digeis 4430 gud) calidially
Aoalaill il Hlaal) (Gadad ) 3 o suadly 4y Hlay) calaball o) 4l yall
Laplb o Gl ) Aol g 28 (01413) Sl O Jabewa Al 3
ey Lgta oY) il Ada yall aludl L slea ks A0l L)
Griaily ) Gl Bl a yind Al U gaall Ahal) Jslall 5 s Al
and) (A5 ol dsey Ao 8l AL an gl daat Gald) QB Casgll 13
Sl O aal e 4t jo @Sy (el g celadadl 5 capaill 5 (A g I
Sl el J5a0) Ll A i Waand aaiaall 5 ol sall 5 Y] i jin
O 45 Ee ol aly Al s (CUEAY) Ll @) wly il dallay)
AldY) G Caagiaall 5 il ¢ 1aY)

et Adlaal s 4l Claw a5y are (Al il Cla g 5
Al & s Al Qlel jaY) A L g Gl Lzl e ¢30Y) &0
LS5 o) A8 1 dlaadl 8 dlaall Gl al) pe (3835 Al Hall 228 Lliadll
LaS 181 el e Lgalaia) €3S 5 L 58 Waday cad Al Al all (e (alias
Al SIS Jlaall s Gl G (e Gl jall (€ R elllia ()
A YA ) o seday (e Leie Caalll ol 5 Al Hall Led
AL il Al | Je Culal)

roh Lo ) Lgaliy a6 A8l sl jall al yaiis) sy
(g IV LIl S 35 55 sall Jal gadl ) ASLall il all aes (5 ki al - ]
G stse (A bl s el e Al cidlall 5 e oK) st
e Jaadl Ly &l i celaVU Jlasy) il gae A83e ¢ cduila) Ed)
oyl A0S il Jadl a5 Al bl jall J slas ali ¢ ks ) ela I
(I Al A 85 el Jal gall e
cslaal) e Al bl Hall (e Al )y JS el G Sl alaaY) i) D
oo Al il ol il gl ) Cile g gall CDER Gy Adlall G al)
Gle Y LAY cllh g Adladl Al jall aladal ) sae dile Cualy (3l & g gall
Al @l i) s Sy
alVa ad s oyl Cailda a5 8 Lead ge 4308 1) AIS () 1Ay 1Y) A48 ) & ggda
4 daSa s ga b iy Aoyl gAY Gaillagll (e Aliabio Cul b 5 dima

77



i gpeallplidlao TKC
Al Sl Ay Al Gluwsdl 30 ol Al
(p1995¢le ) e

asiy 3 A 1Y) Aleal) ualic cya Linast ) T pemic 348 501 e 108 0 Ciy s
ngb\c;}l\.uag\@dﬁ\wésP‘Jﬁc\d\ucdwdﬁg\}\);.\d\l.y
Laaladi e A 0¥ LAY s sl e Juaiia (S8 (5355 0 (S Y A8,
A YY) dlaadl Cpe 3t W1 3 A Y AN I () LS celoBU Bauii g andaii g
syl i) Gail A DU 3 ) sall i) g3 da ja 95 laY) Adudsy Y o g
b agdt A BY alic e lyja ea | peaie Jiai Wl e 508 b e
Any i Glo deall sl (e STy SlaiY) 56 lS

) Al G alplat ity 23 S (e Goail) dlee Ll (Jsild (s Led e 5
& 5Bl a5 o Lgamaai o (a5 8l iV g eUadY) a5 daiy L LA o
(62012 «dld daal) atd) 5 AT5 ye L

O e il (e AN (S Al Al ) 48 Ll Wil (Jsas) W s
341 3). Ll anall g Coliall gl 8 AUSy 5 4a g JuST e caiag 3 CalaaY)
(22012 <5 2 2ens

G oy gl (o e (38l 50y 0y 8 Aladll 1Y) & A lay) A5 yias
Naga s 1) Basnall Calaa¥l iad s ALY e prasaal y e gain sall Adadll
U (e Giadll  Aiglaiy poaall ailla g (e ddia g LeS) (ix Ll sl
e el Lo 5 ) as¥) aaad y cddadadiall i) Ad iU A3 5 Aliacial)
Al

2l Gld Doleny algdy 4y oY) dglead) cilila (g 5,2 Y) Aalal 4 ) Jias
aaga s Alla & cldl i) pan s e gamgall yulrally Lgi jlia 5 el £1aY)
la il aned Lgie il Sy il Apalad) ) W) (g el 2xy Lelidas
OOl Gy Lo Ll Aosdl CLul)l A sgia Gisd Ll
(p1987 ¢ Slaall) slhaall

Adlie Adac g Ll N b Jall (S Aale ddiay ) BN MAS) Apadi g a ggde
LIS e i ) il gall i3 Baaetal) Jiladd) o LEAY) 4 ) slis
A slaall Calaa Y s Aaliall

78 2024 - jaipw Ll aaell



dylaill calnall ofaY callall slailg dyla¥l dlayll oy dalell ga L9yilg galiall blail
o) 5 ol 5 Jal) Jiags olainl aihs 53 & glus ggd 15 Ay ) A L
Jal dalies A€as Jola 5 il sac G Alalaal) Gl e o ladl a3 3
Mial daliall ) el o Allad s LS Y Jadl e ey s USSR
(21998 s Al s mas) Al
(2200045 saiall) s N ) A cilallaia
Aaliall Jilad) o oy Juzad) ol sl ]
o) EaaY bl Bdals da o
@ Omleall mllias oo i Al Lhlha) Gslhaall sl 4 ) aas &

i
Aali 5 jlea s (o callay 13 5yl o] (allad ) IS E) Cay yais 5 juin 2
it 3

Vsla Jilad) Jiais Lt (e Jamd) Joadl LRSSy Jaw (g ST 2 5a 5
."SS » ”

Jal (e de sana o LAY Alee s Decision. Making: )&l JAs)
dlae O sams oy 3,lY) Alle (55 alal B g aaly Caa (Biacl
S 55)0Y) Al 5 punad (LIS 5 IaY) Aleal Canl yall a3 laY) <l il Alas)
AN (e de sana g pdally Jady Japladil) g o) Lgaliaial aia
Ao kil 82 a5 508 Ll aaldll 6l ) iy el e 2 3ALAN & ggda
st S Jal (e a0l )5 pegen iy (alBEY) (e de sena l (il
Ao g sall Calaa ) Giad Jas (A D (e da o el Jeall e s
(o (oY A s e 1L Ll e 8L e (n (1995 ¢ yial)
ALl Alasiuly o AY) e sl GEY s el Y1yl 3 Jlas
aagll Gaiail ) glaill agillaind 5 AN ola e L8 Gasla ce s Al
(£2005¢aanl)

osad e il s leall 5 5ol (8 oa ALl syt -sBalRl iy el
o 3L (adA) 5 ulen U agl sanall Aeiall aleall Slady (s gy sall
sl Jan (gl Aliag 5l e i Lo Sladl e oY1 iy s Ln
Ll i 5l Ll je LSy cdpaddll aghlaaf CuilS ol LS A sall Cilaaly ol _aY)

79



i geallplidlao TKC
G a5 glay aglea s coalil) (8 N adlil) A ey 3 Ll
AR (e p
O @l g clelaally o 39 sl e 580 LIDA G aly ) dleall A"
<ol 3 Jsfa 5 (1994 <) 38) 3a3ae Calaa] (Bl Aaaal 542 3 Jeall agads Jal
IR e oy sk aly o3 (g laY) Llail) 4 alall Lga sgiay 3aLAN i ;e
uisally Lt 5 pualaldl CadiSi ) 32801 3 juall s 48AN & 511 a5 65 Y]
Al cil)7¥ saaiall Gl LY G Baii dpcleal) 2geal) Al

(2001
e 5l 39 (1) ) JS
S sl piial
) piial) &Ll Jaall) Sl sial
) Al 3 A\ Al
v

Al anall Al Al cilg) jal
sl al) Ao 9 palina

P Ostemy 0l ALdY) g IV (5 e e Al Al aaiaa ST
e Lued ladae AUl Aol Jae Ayl Golaadl dp ) K1)
(oY) a golaall Coean caly G Ay seaall) oo (15) Cias
B sl (o pan calaal) Cald dpaiill (o pian ¢ eV G yeadd) (il o yuas
s b il Cieae iy Bl Jled Gpean (Glpsill Ciean el
o paaa ¢ el glaa) o pome ¢ Ll ) Ci s ¢ Jlidal jee Gla¥1 (o s
Gl el aad) sae &l Cum ey i AN Cieae sl Copeaa ulaill
b i (e ailian) o3 sasll g ) ae (130) (Mo Al ol aaina (sl
Eaalill Ui 5 Gl o3gd Alud¥) sluy s ol jaall 22e 48 yaal Aiase Ailiud

80 2024 - jaipw Ll aaell



dylaill cgjlnall ol cullyall alailg dglaYl dilagl oy ddell o6 Byilg galyall blail

el 5 <l il Aagda agdi e 508V Ll saliic Y cplalall (e 254 oda
Aaleial) bl 5 cle ) a1 s il ALl dyieall o cliale Slalas Leze Jalaill
bl e Gl aaie ) Al ) adine ana il |l il jall ¢ ey
Caaall (al e Y Al Gl e Jpeand) (oa g @lllg Julal) paall
At (122) M2yl o5 Gaginall e Aiind (130) g5ty Dl o8 Zua
dallall Clliw) 2 muad (EU 45 «all 3) i (%94) Cads 4y
UL e (%88.47) 4iwd Lo Bl dliul (115) Jlss Jlall

bl Gl ) je Y A gira a3 Al 038 5 Az isall

—sdu) Al o =2

Ggaall (8 aiaal 5o o el dea gl eiall Lo Al jall ciaie |
Gl gl a3l oy eglaadl 3_alall (i) Caiay 4) 3 ae e (ud Aaalall
sed Al (lgianla 5 A galdll 3 jalall il 5 culla¥) & Gl 5 Caadl)
aelus ) clalSay s Gkl Gl el slaall s libad) aas 8 Jlad ol
dagda Caa g ) hia o)) zgiall Coagy LS Juadl oo Lo ) puza )y odat &
Aad) g Jitie paie€ &y ) A 1 8 Aliaal) Al pall Gl piatia G 28D
AN G Al Jare Jas s xS oalll Jaaill s (s uaieS il )l
bl al Alas

ULl it Jay Ll 55l Caay o gl 138 pay ¥ Cum s
Ll 5 (ASall) 5 jallal (38 Coay (M) Joa sill 5 L sl g gl

Ll O gial i ocilibll aaad A 31alS ALauY) bl adic
ALY - el —piadl ¢ ganall pad &l GULY J oY) acdll ((pand e
Adlaid) ALY Ao Jaidl 2y JGN acdl) o adadll aadl) - duelaa)
(Jio G le | pediiey o) o smaall o all) (lla 35 (Candl iy iy
ALY s hall ALY e A culae — G50 Y -G
_:a.ub.ﬂ\ l:é\m

Al ok Ba ol Gl Baa e U e Gald) A6 N
ehlas gl g ALY g Ol HlaY) ¢) jae (e B ppra de e (test-retest) jLis)
Gl Al ghee dusi (A5 (%85) o dran s Legin Bl )Y Jalas aasinl

8l



d_dyeallplidlae TKC

GBIVl 58 AR SV (Flae s S W) Gy e e 30N A8y Hhall  claY)
Al &3l 3yl e LN Jalae il 2 45, )yl
sl Jara

45 Sl Al e e i) (130) 220 a5k Caalil) ol s
Lo )5l dlll Cojlaall & Clas sl (5 ey calud) olus ) (il sall (1
293y a2l (e Sl S eV A (e B sSiia g B a0 Baclisay g (Aalidl)
O (1) Jsandl e LaaSly s o4 smaall Lain) Jano &) sina 5 58 3 (0 sl
40 e Allabisa yiwal GULIWY g ¢ jia ilSde Hlasa yiuwall il aae
Ay (7) 82 i e il elllia CilS Laiy (9% 6.1) 5 sbed Aoy (8)
Ay Ol (115) (5 sk Jalaill dalliall i) axe Ll (%5.4) (5 sl
Toas Gy Ol Dlaiul (sae (uSad A giee a8 (%88.5)
Y Al )l o3a 5 Aglasall Al all Glly aead Gliu¥) A i) @ L)
ULl ea 8 ULt e aitad Al & gaall e Calias

(130) Al paa G gaal) dlaniad Jana g g3 (1) B Jg2a

130 de  gall Gliluindd S 2aal)

- Ae )8 8 yluwall UL dae

8 A0 s alblab 8o yiaall GULIEWY) dae

7 8 yiwall e GULIALY) e
115 Gllay) Alai€a 30 jiall liluiuy) aae
%88.5 ST LAY e
%388.5 Jalaill A padiial) AlainY) Jaxe

(2024) Ailasal) Aud jal) 2Bl g cpa cualyl) das) J gand)

sl ) ) e dgalaic) (2) ad) J g

dgalaie ) ALY 2 gy aae iadall
0.84 10 A lay) a4 )
0.68 10 4 lay) salal)
0.67 10 A lay) el ) all

82 2024 - jaipw Eddlill aaell



dylaill calaall oJ2Y callyall slailg dyla¥l algl o d@lell o & Loyl galiall bloi
(2024) Al jal) cilily adl g (e Eald) dlas) J gaad)
;‘;‘AM\ Jaladl)

de gana G GUAY) (o alad) Julaill Gl Glily Camacad)

4 hme Gl e Jariy (laladl il o) Cus AiladnV) Gl jpade (e 3 S
BNl (5 65 g bad) o 1) (e LeSlal jad) Cuas < juaiall 3 g Leale & 5 63
Gl e Al e 2l (2003 «dsle ) AY) dalgall & @l paiall
Ay el S cilal 31 Jle el Qs el gy o3 Al
(Y a5 Leailis J il b g 138 (Anderson”hair2010)
Ad ghiadll 8 dilas) AV ) Glals JY) e A8 23 dgag/]
(05.0) o= (Kio) 4ad Ja3 Y1 /2
.(0.50) o= (Bartlett’s) Jlisl Ju Y1 /3
(0,05) ¢ SSI 2500l (Commonly) 43 s¥) LS Y ad ¢ 55 ol /4
Aabaliia ad 3 g2 g 2o el 2a (50.0) o= dalad) (Loading) e J&s Y1 /5
AY) dal 2l (8(50.0) o= 2R

5l 4 jlaal) cild) i) g dpluad) cillan giall g g (3) a2 Joan

24 Ay 448 0
- . w - - & ‘
gFual ga | O | de da | Rl ) _jadl
alyal i () Jals Y $ ) (gad)
(B R Gl
0.000 [25.216 (90.216 | 828. | &lle | 0.968 | 3.83 | DA (1 aSh paa
4 gl Al
48 ) Gl
0.000 (21.676 | 87.20 | 823. | &lle | 0.953 | 3.82 | A Gapsiie
CMad) daglia
Al & L dlluia
0.000 (15913 | 84.20 | 815. | &l | 0.672 | 3.73 | Aaalln
4 (gdas
Ahaa culla) Slila
0.000 | 17.833 | 87.00 | 816. | &lle | 1.022 | 4.10 | & 4de gdale
L8 ) Alee

83



JKC

d genllplidlas
¥ . . 458 s | i) Nl | o gl
(5 $insa . Qs | da Ao ) Y 5! ) il
Ayl ) | Jals ) bl | mlead)

-

(oo At ) (el
0.000 | 13.489 | 81.20 | 826. | &lle | 0.044 | 3.11 | Ldiigdailia P&
il ) gall
b 4 grua clllin
0.000 | 24.526 | 89.80 | 820. | 4= | 0.065 | 3.56 @ I Ll
4 02y) aludy)
pss g adlal) il
0.000 | 10.206 | 79.40 | 829. | &le | 0.657 | 3.72 | M s L&Y
48 ) gaadati aae
Gl 2
Crlatall Ay 5
(5 Fiuna 2 )l
PURPRC
Blay) JAam
0.000 | 14.613 | 82.60 | 824. | &le | 0.976 | 3.71 | JstéaJallasagl
FRER
o At
0.000 | 16.393 | 80.80 | 814. | «dle | 0.934 | 3.80 | Gfadll glal PA

Lid
0.456 L5110 o all dx 550,05 Y (5 shue die 4 9aall(r) dad
(2024) 4l A1) 231 5 (o Eiald) alac) J gand)
Gana Adle € el ) Aa) AS L) Ao of (3) Ay dsaal Cy
¢ 0.83205 Jbiae il yail 5 (3,82) ale (b Jau 5y A3llal) 433 gall
<l ol AN MRS G ) gaall <l j8 ¢ Jals Y Jalaa (4) A J g3

0.000 (11.270 | 79.40 | 818. | &= | 0.956 | 3.81

(8 Fhuns s AS_jLisal) Lo R

Ayall Ll Y

0.000 777. el g g5 (g8 AN (g6 Jlaal llia | ]

0.000 760. el o g Calalall pld) o Sl | 2
3@ ol gl g lBnl) fasa Qilal) alaie) 3

0.000 822. Li o

1.000 785. SNoadh dad olad aCial Aida U g ¢y glad Sla | 4

84 2024 - jaipw Ll aaell



dylaill calaall oJ2Y callyall slailg dyla¥l algl o d@lell o & Loyl galiall bloi

‘fJM JAL'-A ;\SJLA.:Z-.AS\ QYIA,-A 8
Adyaly Jalsi Y

0.000 7T, | aeSiia o el S Caleball g A | 5
0.000 763. el (s Ty iBSlally oL Y] 6
0.000 863. )AL Calalall Ly ohatl 48 Lol lo saiey) | 7
0.000 841 Oalalad) Uisl ol G glas Glllia 8
0.000 847, Glsells paseid “ Ai‘:;"” gt 9
0.000 838. T o O Aaadl) 5 s 10

10 4l ds 5350.05 AV (5 sise dic 4 2all (1) 4ad (4) &8 Jsad) (o

0.456 s sl
A )21 BN G ) saall (5) ad) Jgaa
(6 Fsa Jalaa P
48 L) e¥laa
AN | Ly Sl ¥ ¢
0.000 829. 5al) o aiey) 1
0.000 816. A8 L) &l il Glaual cplalall S L D)
0.000 817. B B ARl il laaY B s dlilia | 3
1.000 825. <l I AN JAS) B Aada) g (ol g8l g gl ol e e | 4
0.000 825. J5Y) atial) & Jaad) BN o Alidlaal) 5
0.000 816. il A0 MATY duwlial) e glaall e sl 6
§ JSLEall (e Al g alinn A3 o) Lia ) ade

0.000 | .834 f Sl G sl g ietsl L2 o 7

papan

) JSUEal) (pa Baad g suiad AdNAA]) Clawaddl)

0.000 | 841 ol JSbdal e Baaly et = 8

pSgl s
0.000 847. Bainall (3l gall g 22 gadd) g Jaladl) Jo 5 8 lllia | 9
0.000 838. il ) AN W AR Al e ) Al il gal) S 10

5w 10 sl ds 550,05 AV (5 s die 4 gaall (1) 4 5 Jsaal) Gan

85

0.45



d_goallplidlae TKC
(abaalll 435250 48y k) LA Jalaa gl gs (6) 25 J92ad)

Bls Y Jalaa aal) ol
826 10 I3 5 smal
909 10 RECYeN
1.735 10 GlE) ) gl

Jalaay iy Dl Ll A gaill 435 3ol 48, plall il Jalae Jsanl 138 Cpy
il e lua alal (e Caniia g (530 Cangll s JSS Al Ll S 5 Lol
sl aaad (Flaag S Wl @bl Jalas g g (7) a2, J g2l

Elaag S W Jalaa ) bl 3 b il
%75 30 i) @l 88 £ gana

Aad 2y 7lae 5 S W) oy gl LA Jalra (7)) @8 Jsaadl G
e o) gane JSI ) jlall Sludl (sa0 Sy 98 5 %75
A dilian) AV Cld A8De clllia 3 g¥) dpda A scilada 8N LA
Ao lal) <l Lal Aas) g 4y ylay)

(8) A2 Jox>
Q.M' . *y .64 gl
¢ t 4ed e 4 5 k) 2
4yal g..u.uﬂ\ ga.l.uﬂ\

(oo aS8 pana (& 48 ) bl | ]
) g ) DA
A (e pSais LB 1) Gl | 2
CMawd) daglia

b aal) (e oG & L5 il | 3
46 ) gdas

dsale dfaa cull Slilia 4
80 e B e
dajlia A e 4B il | 5
i 5] gall 2t g

KN wl,\ggéz\.)‘gm Sl 6
Ay aludyy b
JIA) e g aildl) &l | 7
481 Gaadati ade ) (s

000 | 25.216 | 90.236 3.83

000 |21.676 | 87.40 3.82

000 | 15913 | 84.40 3.73

.000 17.833 | 87.20 4.10

000 13.489 | 81.40 3.11

000 |24.526 | 90.00 3.56

.000 10.206 | 79.60 3.72

86 2024 - jaipw Ll aaell



dylaill calaall oJ2Y callyall slailg dyla¥l algl o d@lell o & Loyl galiall bloi

¥ o Y gl
P tiag | ) s 5 jal A
Ayl (eaedd) (sbad)
solalatt A o8 g0 s gl
000 | 11270 | 79.60 | 381 | Stmtclsias |8
a1 R (5 glna a8
Al bagds, N A |9
000 |14.613| 82.80 | 3.71 B L
Ol P e 4B ) u bl | 10
000 |16.393| 90.00 | 3.80 L g
000 | 3421 | 8354 | 4227 23l £ gana

(2024) 4l Al 231 5 (o Ciald) dlac ) J gand)

Jalail (t test one sample) plasiul a3 43 sy (8) ) Jsaall (e

t el e Sl A gunallt dad il 13) Aulag) 5 a3y Alauy] ) s
O sinar %60 Al il 55505 0.05 (e J8) Ay sinall (5 siase 5 4l 52l
.83.54 (i () 59 3 Sy agui il jadll)

(9) A2 o>
- . . M
5 s t A Qs ) 5 sl
Ay el R
000 | 25.246 | 90.216 45 Q9 G 558 el h
) ) ) ’ cuaeall pruda g5
salalad) eUadl) a8 sl
000 | 21706 | 87.20 436 | U ool skal e el
eh;m
o 5l 5 lial) o o L)) alaic)
000 | 15.943 | 84.20 4.23 s o
B BN g oy g8l g il sl ey
000 | 17.863 | 87.00 4.06 oA
) o pulalall s Al
000 | 13.519 | 81.20 4.49 )
NJSLU.\A uls
AR dpulial) cila glaall oo Aaiy)
000 | 24556 | 89.80 4.48 Al
5o 3313 i Bl L g
000 | 10.236 | 79.40 3.97 F RS
?SAJ‘M «? Jsliall
Cra Baa) g et A4S cilawaidl)
000 | 11.300 | 79.40 3.99 55 ) el
a3 pa Jalal i 538 i
000 | 14.643 | 82.60 3.13 S iyl

87



& dpeall pLidlao

JKC
WA ) )l (s gal) Ji
000 | 16.423 | 80.80 3.31 Al A Gl ) Gy
3y
000 | 34230 | 813 4227 9l p saaa

(2024) Al Al e Caaldd) dlas) S gand)
Al @l 3 Qs (t test one sample) alasciul i 4l 4z il
6 sia s Al gaallt Aas (o ST A gunall £ e S 1Y) dlagl B a5
5616S, gt il il () (e %60 Hadl) esl) ¢ 515005 (s JB Ay sinl
Cajlaal) b )l 3as) A8 i Ay )oY A8 1 aalud 81,3 (oamsi () 52
*0.05 AY2 (5 siasa e Ll
b Al Bl ) Jalaa g (10) a2, Jgoa

‘jmjir fas Ll Jalaa Ll Y Jalea Sl Al
0.87 0.75 0.60 Y
0.92 0.85 0.76 A
0.93 0.87 0.77 Al
0.94 0.80 83. SalS i)

Gl Gaally bl COldas g o) Jsaall &G e sl
(%100) (3o <8 Leie Granill 5 (%50) o S| lS dpa jall JS3 il i
ol al ) By Lag s el Gacall s LN e (o Las
el ) s A il adla gl g (11) pd) J g2

A T s
A Al
. LA g 4 1Y) Al ) o AV i ABDe Slllia | Y
M\”SA "
<)) i)
4 giia LW A8 ) Je e galal haadl) | ALY
. il AN MG Adae o e oalEl aadl) | ASNEY
Al gala = N
a4yl

2024 -jieipw clill aaell



dylaill cglnall ola¥ ealyliall slailg dyla¥l dilal oy dalell o4 Layilg galyall blail

(2024) 4silasal) Al jal) cilily a3l 5 Cpe aaldl slac) J gand)
2l ) AN A Lalad) Jalal)

Jaidl G )l el ) parite A3 saad  Laladl Jalail) (5 5al
ke (10) e b Jaidl S ) saall Ll e (10) e JsY) ) saal
S el Jdaill il Gadle @ jle (10) Gl Gl sl Jaidil
(First run) &) IS aay) o aady s <) il 345 eyl e ey ol
Dk Csllaall Jaeall a1 5 &5 il 5 (0.50) 2 sthaall Jazall (e e ) cils
ads sl Janall (e S Led 4 Y1 IS 5N 5 jlaadl ddaaDle i 5 Cllal)
Can aolHl HLEaY) b SO A8l da g pall aen 48 ghoaall b gin) o5 41 58
dad (0.50) o S clbmially (0.50) oo w3 gy SIS Gyl a8
(1) oo oS Aall 53815 (0.6) o= 255 (KMO)
Cilua gil) g guiliil) 4&8Lia
~s i) Addlia

AV A4 1 G A8De A jall s g el A8l g Al all JDIA (g
LG G A e saldl) daas i Gl clgad <l ) 8l 3AS) g o jladll
Aol el al AT g Ay HlaY)
Sl ) Rl AR g A ) A8y ABSad) 1 A Y1 dpa Y Y

A a1 A8 1 (G A 3 Ala) ABMe ()L G g) A il s 28 i
olie e A o pe ol Al 238 5 ¢y Y1l ) RN AT 5 (o juaall
g3 Aglay) A A jles s e sl ) Gdaa Al (2009) 2
450 )Y Aaladl il pall 8 gl a5 Al 8 gmall 5 ¢ Cpaniionall 5 Cpalalall
il A iy A6 U el il gall A jlas o e Al Al sda Cuall
daaine A8 1) dlagl <l 5 Gl Al jall o2 il & jedal LS (o gie da
Al Ll culS alay) @lllin o) e JalS ye 5 gira ol Ll il
L il ga cl ) Al A e o eyl L8l @ld a5 JalSIL
S aIL Jaal)
og L) Jaail) g 4 )y A8 ) (s ABMa) (AL duda i) LK

Al ol 8 G (20066 pa3 o)) Gl ) ae Al 2 i) G
Clanal sl 4408 1) ket e 4 )Y IS Al alaia) sae e adSl Ll s2a

89



d gpeallplidlao TKC
S J8 e e alaial @llia o 4ol all o2 A il daliadll
AL Yyl

Al )all < S5 (2008 dlase 2 oall) Al 5o ae Al Hall 228 Calial) LS
Jsaill Wil lal (8 caladl o slu) i W (o gl 8 4Dl o jladl )
2ol Sasy (g sl
Ll )Rl A g (o aLY Jaall) fp ABMad) (ABIAY) Al 81 LG

Vi Cua (2010 b Sl Al o Al e Antil) o34 i)
O (A Al pall la gi g el i Al Aas) (G 8 saball Jalai) il (e Cais)
LAY o)) aalall (5 g ¢l GIS <l )l A e La il G (e 5oLl
s sl Al )3 ae daiill 38 CadliA) ¢jla H) g Gl ) & il Al
Janll i e T Ia¥) 380 3 ) Gl U cdon 5 (2008 ¢pmisa
2 Bosall JaiSS Al Soa acd dage e i€ a3 e ellal) dadlsy
aainall ad

s (2010 cobe o) Aul o ae Aol al) o2a Aagis cdil LS
e Al oda il ol i Al Bas) g 1 G dlay) dags I clia s
O Al (e (aadll ) A jall Cdoa Cus (2004 c2eal #Sa) Al o
Gua ALLEN Bagall ) elate (e Apila gudl Gaoladll clal e &y layl 446,
Jshaie (e Cajliaall s lal 8 )l 3LAsY Al el ol Al jall eda < S5
syl ¢ 1Y)y kil il glaa aUai 3 g 5 a5 ALaLill 33 5all

Al Al A g Ay AW A e A8l (8 6 8l sl Jaadll
& 8kl s Jlaie) ) Aglal Joa aca clllia o) ) Al jall 8l & L)
pda B Cua Ay lay) cl )l AAS) dalae 5 A oY) AN G A8
Aasl e saldl)l il as) s (2002 cam aiall) Aul 5y ae Al Al
<l )l
- lua il

Ay Ll Caaldl o gy peilinl) 8L (e olan Ll LEd
8 )1 Ll Lealaial 3L 5 Ao Jaat o) Al 4 jlaill Go jladll 300 e \]
Li ad ) 3 550 (e agd Lal ola¥) a5y, Al 5 4y jlaY)
pedas Al il 5 Al 4 Hlaill (o jlia) slad daauall il ) _all

90 2024 - jaipw Ll aaell



dylaill céylaall el2¥ culylall slailg dylaYl dlgl oy ddell o8 layilg galidll blail

O s V) 80 gl 5y Lelnil Jind 5 Leihaa 6 Llal) 5,091 i o \2

5 Al il o) g Ay aY) il sind) gan 8 dlaY) BE) et

o alaia ) Aull) Al G jlaalls Y o) Gaaldl sy LS \3

Anliall Cladlally w355 Gl ) A (8 ag™S jlday by Clalall 4 ginall

Y] = pa g

1.5i 48K A 1Y) il gienal) & Al all 038 3 e Ghaday (o (S S \4

LS5l l Al A 8 A8 Liall Jamit s ¢ ans sl 131 3 Lall il Iy (e

aally )yl Jpm) el il Y1 3 il (S

Al (Y aila ey (g el o)l gl O A peaaall 101 Ealil) am52\S

iy el Aalall @y o aaseluns Jpsill i aelis G paluy

Leglaal dzm e Bl () saay

sl al OMA (e (gall) Jaaill o gl dmgmail) il a1 MRS i ) (Sar \G

0l all

el AN 4 ka3 (2001).480 aniell de aladl g il a5l de sl ]
e aall Jil 5 13 s sae LaeS il 5 3

ol el ¢(5uIaY) (B ) (1995).0503T5 JalS sl 2
Bkl 55l

Silaalally 4 ylaY) il sl ada gl ()1 (2003).d sk 5530 S0 3
Juae Y1502 855 st b ol 55 sy e 5 5 al) ol sall 5 i Y
(pshboal dada,

Olae caaladl Sla s ¥l culla) (1998).050A 5 mios s 4

ol 3 yanall Hla e A oW1 dapdall g Hla¥) A0E N (2012).5 080 2ase 28l ) 5
) e sl

Sl S e cdiaald) Ay oY) aliall (1994).050A0 s gl a5 ol 6
Y elae ¢ )Y

9l



i geallplidlao TKC
@ A g ailhigy oY) AN (2004).0000 dene e Jladls
& (osiie ) sfwale Al JleeY) slita juasll Clasd dgal 5a
Lo ) 53S0 5 slall (G sl Aalany Jlae Y1 5 )0

Cojbadl ¢l e 4oy AL B (Qg).ea 2l ae #Ola
Db Jlaill iy Al Al 5o ALalil) 33 gall a sgda ) slaia (g 4l sl
oaall o) 3l (e clalaia & 4 Y A1 (1995). 0k e
OV clae a5l

sl (5 gina el ) @l delia (2005).0kd 5 Gmes Blhae Qlle
SRR RN TEREN

Gl sall 8 joaall Cailla gy Jlae V1 500 (2012).203 daal 2
Y Olee il gdeldall slaall Hla 3 _palzall

393 Ay plan) salal) 8 4,8 gal) 4y 501l (2003). 20 Lual) (g2¢al) e 2ale
Ao, ASladd) b Ak yill 5oy (8 ol hadl) e la il (sLall
AV dadadl (3 plita ) ol )5S0 Al ) Apaiied)

(Jlac V) slitia 8 diaal) 408 )l dadai) (1987).3lxall s2en (laic dana
Boalall daals danlas

Al oY1 3:US e W i 54 5y 5alall (2003).SI o) s dana
psboAl) bl Aralag Jlas Y13 10l (8 (5 5die ) o) 53S0

(e V) cilabiia 4 adaiil) dlsludl (2005). Olileal) Glagls 3 5ans
AN Gradall ¢35l 5 pall il gl edgia )Y Asalall

o L il g dda 8l HLudl 8 A8 ) cullil (21413).480 s Lalie
coab )l (3 sdie ) riwale Allu ) il Ja )l elaV) 3l od
i) g ey il all o jedl 3S 5l

Il ool ) Y1 3 aY) aaalie (2002).4008 5 culall ilaas
o (Bosiia ne) ol )giSa Allu ) caliiall elal yekai 8 W i 5 4y oY)
psb Al dadas Jlee Y 3 0

slee (o Hial AaSas Apale Alaa rlul )3 (2008).s2 52l (i se
OOV eglee 28 35 a cdaia YT Axalall ¢ alal) Gl

A1

A2

13

14

A5

.16

17

18

92 2024 - jaipw Ll aaell






G

y
®

[7].

8].

[9].

Improved Stemming Methods for Arabic Language for Enhanced Search Engine Efficiency

Khoja, S. and R. Garside, Stemming arabic text.
Lancaster, UK, Computing Department, Lancaster
University, 1999.

Porter, M., An algorithm for suffix stripping. Program:
electronic library & information systems. 1980.

Larkey, L.S., L. Ballesteros, and M.E. Connell.
Improving stemming for Arabic information retrieval:
light stemming and co-occurrence analysis. in
Proceedings of the 25th annual international ACM SIGIR
conference on Research and development in information
retrieval. 2002. ACM.

[10]. Larkey, L.S. and M.E. Connell, Structured queries,

language modeling, and relevance modeling in cross-
language information retrieval. Information processing
management 2005. 41(3): p. 457-473.

[11]. Khoja, S. APT: Arabic part-of-speech tagger. in

Proceedings of the Student Workshop at NAACL. 2001.

[12]. Darwish, K, Abdelali, A., et al. Farasa: A fast and furious

segmenter for arabic. in Proceedings of the 2016
conference of the North American chapter of the
association for computational linguistics:
Demonstrations. 2016.

® gy ©

®

O



® ® o JKC Knowledge Crown Journal

We have been investigated the effect of the morphological
analysis (derivational and inflectional) on information retrieval
performance. We found that our proposed method can be
develops an light stemming, which is represented different
words forms. And also, as a result, we found that word
processing containing stem using our method is better than the
light stemming as well as being strong against any type of stem.
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Table 3: Summary of the results obtained by using LM
with Dirichlet smoothing model.

Basically, the results presented in Table 2 and Table 3 clearly
indicate that the proposed method is capable to solve
successfully the research problems in high performance level,
so the best retrieval performance for Arabic information
retrieval systems was our proposed method.

Figures 1 shows precision and recall for the retrieval
methods tested at p@10 points for proposed method. It shown
that method approach has better performance than others.

12

Preckion

®

Recall

o
Figure 1: Precision-Recall achieved by using the proposed
method

It is be noted that our method is highlighted by blue color.
Conclusion

Since Arabic is a highly inflected language, the most
important research algorithms improved Arabic retrieval
systems based on a morphology analyses and light stemming.
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Results

In this section, retrieval performance of the proposed
method our method has been compared using BM25 model and
language model LM with Dirichlet. Furthermore, and the
retrieved effectiveness was evaluated using MAP by using
BM25 and LM model, in addition to, the precision at 10 (P@10)
and precision at 20 (P@20) in order to analyze the change in .
retrieval precision. Therefore, Table 2 and Table 3 presents our ©
experimental results, where the bold values denote the best
results in each category. Thus, both Table 2 and Table 3 shown @®
the results obtained for each system runs for 50 queries, these
results are analizied in the next section.

BM25 Model
MAP Prec@10 Prec@20
Proposed 0.34 0.63 0.59
Method
¢ No stem 0.21 0.45 0.46

©® Table 2: Summary of the results obtained for MAP by using

BM25 model.
LM with Dirichlet smoothing Model
MAP Prec@10 Prec@20
Proposed 0.32 0.60 0.56
Method
No stem 0.18 0.29 0.28
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Experiments and results
In this work, we simply plan to verify effectiveness and the
quality of our method performed with relevance judgments. So,
we present an overview of the tests performed, as follow:
Dataset

Experiment was carried out with Arabic Test collections
EveTAR on tweets that are comparable to similar Text Retrieval
Evaluation Conference TREC. Test collections EveTAR are
evaluation tools that are essential for advancing the state-of-the-
art in the field of Arabic information retrieval that supports
multiple information retrieval EveTAR includes a crawl of 355M
which contained roughly 61946 articles on an Arabic tweet
represented in Unicode and encoded in UTF-8, and covers 50
significant events for which about 62K tweets were judged with
substantial average inter-annotator agreement.

Measures

In the literature, we have seen various methods to test the
effectiveness of the Arab information retrieval system from
relevant and irrelevant documents. Typically, evaluation
measures are computed across multiple queries and averaged to
produce a final score. Therefore, the primary evaluation
measure used in this work is the mean average precision (MAP),
in addition to the precision at 10 (P@10) and precision at 20
(P@20) in order to analyze the change in retrieval precision.
Mean Average Precision MAP which are defined as the
following formula as following:
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Step 2: Check the created lists, if prepositions or stop-word
found, if they found, then remove prepositions or stop-word
from the list.

Step 3: Search in our method dictionary, if any match found in
the given list, then extract root/stem based on our method rules.
For example; if we give the word ‘s« s> (And for a teacher)
to our method dictionary which is consist of three prefixes » (m),
J (for), and s (and). So based on our method rule 1, we will
remove prefix J (for) which refer to preposition, and prefix s
(and) which refer to stop-word. So, we will get (= (teacher),
which using as indexing term.

Step 4: if a match not found in our method dictionary, then not
do anything.

More detail around how our method works as follows: it
starts by receiving a request from user’s query; then check if
length of the three-letter word or more, and then seeks the query
words in our method dictionary, if the word is found, thus then
extract root or stem if accepted on our method rules. An
example of this process: The word requested is 4=_x (school);
when this word gives to other Arabic retrieval systems, it will
return the stem _«, (Teacher) by remove the suffix ¢ (taa), in
this case the word meaning has changing. through the use our
method rules No 2 as shown in the next Chapter, which says that
if the word composed prefixes « (M) and suffixes ? (taa) joined
together in the same word; thus, this case will a produce noun
(always refer to places)., Hence, our method system suggested
to keep the word formations as they are. So, our method system
will extract the word 4w, (school). This result is more
precision, which we aims to have.
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! Our Method Stemmer Algorithm
This subsection discusses our method algorithm to find the
stem or root of the word that uses as indexing term in the field
of Arabic information retrieval systems. Our method algorithm
works as follows:
Tokenization & Normalization
Arabic tokenization has been implemented in several solutions
to resolve ambiguous words. For instance, characters can be
written in different ways, such as character (¢) Hamza can be
% composed in different ways (1.} ). This cause more ambiguous
as to whether the Hamza is present. Therefore, at most one token
is assigned to each letter at any one time as follows:

(

C

e Replacing initial I, 1, | by |
e Replacing final s, by .
e Replacing final » by 3.
Keyword Extraction.
We represent our method steps to extract Keywords as follows:
1. Convert the user request text into words and put it into a
list.
2. Check the lists whether prepositions or stop-word are
found. If found, remove any matched from the list
3. Search our method Dictionary to find given terms in the ©e
list; if a match found, then extract root/stem if accepted
on our method rules.
4. Else, if a match not found, do nothing.

O)

Stepl: Convert the user request text into words to create a word
list by selecting the words that contain more than three letters.
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for example: Arabic offers more inflection word than English
which are comes with the gender, numbers, person, noun, and
adverb. While in English, inflection word can be coming with
numbers within the sentence: (Office = Offices) and person
within the sentence: (e.g., I play = he plays). In Arabic, there is
no distinction is made between upper and lower case, and the
rules for punctuation are much looser than in English. In
addition to that, one big difference between the Arabic and
English languages is that Arabic doesn’t use abbreviations or
capitalization, Arabic letters are only written in cursive, and
Numbers are written from left-to-right.

Arabic is a semitic language, includes 28 alphabets with three
short vowels, namely Alef ('), Waw (), and Ya' (¢). Words are
written style in horizontal lines from right to left. The shape of
each letter depends on its position in the word, the letter . (s)
has different shape depends on its position in the word as shown
in the following on Table 1.

Arabic Begins Middles Ends
Letter
O (S) — —_— g

Table 1: Example of Arabic letters shape.

In addition, Arabic numerals are written from left to right,
and most root contains of three letters, though there are also
some roots whose contains more than three letters. And also, the
prepositions and stop-words may come separately or linked
directly with the same word, like <« ,< &l |J, s which means (in,
so, as, for, and). Therefore, Arabic morphology can uses to
reduce different grammatical word forms for nouns and verbs.
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In existence are numerous root extraction techniques for
Arabic known as heavy stemming or stemming based root words,
works by removing all affixes (prefix, infix, and suffix), and uses
to improved Arabic information retrieval performance, shown by
(Al-Shalabi, 1996).

(Arfath, et al., 2014) Is one of the best and most technique
for Arabic and Arabic dialect processing tool designed for
morphological analysis in a context that combines different
aspects used systems for Arabic processing, they apply
language and SVM and models in the predictions of word tags
based on feature modelling component.

Information Retrieval and Arabic Language

Over the last decade, Arabic information retrieval has garnered
significant attention due to increasing the Arabic text on the web.
A considerable number of researchers share similar opinions on
the benefits of morphology and stemming in Arabic information
retrieval systems, especially for internet search engines; a
problem exacerbated by the enormous amounts of data on the
internet. Therefore, in this chapter we will emphasis more on
important aspects of information retrieval systems like broken
plurals, derivation, affixation, morphology, and language.

Arabic language is a Semitic language family, such as
Aramaic and Hebrew, over 389 million people use it as their first
language and around 140 million non-native speakers. Arabic
spoken in a large area including of the Middle East, North Africa,
most of the Arabian Peninsula, and other parts. Therefore, in
linguistic word composed are different between Arabic and
English, hence Arabic grammar is very different from English;
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language. This stemmer leverages on two-step rewriting rules.

This 1s achieved by removing approximately 60 different suffixes
by (Al-Fedaghi & Al-Anzi, 1989). Up to now, the Porter stemmer
has been documented to have an exemplary performance,
especially in its precision and recall of evaluations. However, this
stemmer has the drawback of being very aggressive in its creation
of stems and ends up over stemming, and it was later used by
several researchers.

(Larkey, et al., 2007) Show better retrieval efficiency,
among described in light stemming; it merely removes prefixes
and suffixes depends on a listed in a predefined. However, it does
not guarantee the production of better results when evaluating
experiments, as proposed by (Aitao & Fredric, 2002).

(Darwish, K, Abdelali, A., et, 2016) proposed FARASA
a new method of Arabic segmenter. Which is more efficient in
terms of the query time when compared to MADAMIRA.
FARASA produces word segmentations; However, this
stemmer technique cannot handle any infixes segmentations.

(M. M. Almanea, 2021) stem pattern rules, transitivity
rules, and definiteness rules. After that, rules for extracting case-
endings of imperfect verbs, noun phrases, nouns, proper nouns,
adjectives, and adverbs were applied. The researchers used the
LDC’s Arabic Treebank to test the system, and the WER in case-
endings was about 9.97%.

(Etaiwi, W., & Awajan, A, 2022) Most of graph-based
Arabic NLP studies used a static graphs rather than dynamic
ones, which could be explained by the complexity of dealing with
Arabic language due to its structure and morphology.
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The essential component of a word is its stem; for instance,
Arabic stems are different as compared to other languages like
English. Arabic nouns can take the form of being plural, singular,
dual, gender; feminine or masculine, and verbs can be present,
past, future, and command verb. In contrast, stemming refers to
a computational technique used to reduce words to their
respective stems or roots. One disadvantage of existing Arabic
stemmers 1s that they exhibit and are prone to immense stemming
error-rates (Paice, 1994).
Therefore, in this work, as were mention early, a new method
has been made for extract Arabic stem or root of word based on
morphology features, which is a way below the acceptable level
in query words of precision. This is because Arabic stem
processing 1s still needing more research to offer any
contribution that a larger framework such as information
retrieval.
Related work

In recent decades, many works have been done in the field of
developed Arabic themed information retrieval system, but there
are still many weakness and problems facing the Arabic language
most sufficient and reliable information retrieval systems
immensely rely on morphological and stemming analysis but still
a little deal with lemmatization. In this section, we will discuss
what has been achieved on stemming and morphology in the
literature and how stemming and morphological analysis impacts
the retrieval of documents in Arabic.

Khoja’s stemmer previously showed the first attempt to find
the Arabic root by removal of prefixes and suffixes. Researcher
(porter, 1980) developed the Porter tailored for the English
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well as being active against any type of stem and we believe that

it’s difficult to develop new Arabic system retrieval method
without uses a good morphology analysis support it.

Keywords: Natural language processing, Arabic information
retrieval systems, Arabic morphology, Light Stemming
algorithm, Arabic Stemming algorithms, Rule based stemming,
Indexing, Word segmentation.

INTRODCTION

Every day, the internet offers huge volume of data to service
users' needs, and many users on the internet needs to retrieve
documents by using only a few words, or a query to fetch all
information or documents that relevant to their search query.
However, the quality of the search depends on the query's
words; if query words were not precise enough, it may influence
the search ability to retrieve the correct documents.

In fact, to ensure a satisfying level of precision for Arabic
information retrieval systems it require decomposed words in
the query into meaningful components before submitted to the
retrieval system. So, in this study, we present new method
which is powerful tool using to extract stem and morphology
from word this process is depends on stem and morphology.

On the other hand, the advantageous of using stem and
morphology in information retrieval systems is to conflate
query terms into indexing terms. Hence, one of the most
challenging morphologies in natural language processing is
Arabic language. It can produce successfully user information
needs in addition to saves time.
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The Higher Institute of Science and Technology Tajoura
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a_alnaied@yahoo.com

o« ABSTRACT

Year after year, many methods are being published to overcome
the Arabic stem problem for successful retrieval of documents.
Therefore, this research present a novel method to extracting
Arabic stem. In our method we investigate Arabic morphology
features. The main goal and advantage of our approach is to
generate/extract stem by applying a set of rules and matches the
relationship between some Arabic letters to find the root/stem of
the respective words in order to uses as indexing term for the text
searching in Arabic retrieval systems. Consequently, our method
can be considered to operate around minimum morphological
complexity, and also solve problems of conjunctions in Arabic
such as prepositions and stopword that are linked directly to the
word.

Indeed, these tasks are very hard and require an understanding
of the meaning of a text and the ability to reason over relevant
facts. Using only supporting facts. Thus, we have been tested our
method using the EveTAR (2016) dataset on Arabic tweets and
the obtained results show that our method results outperform the
state-of-the-art results. Therefore, our method has been able to
improve performance of Arabic stem and increases retrieval as
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The search for solutions to global warming is one of the world's
most important priorities today, due to the climate becoming
extremely extreme, such as increasing temperature rates and
rising sea water levels due to the melting of polar ice and the
submergence of coastal cities, as well as the extinction of a
number of wildlife.
For this and that, conferences and seminars were held, and it
was agreed to work seriously to implement globally agreed
upon laws to reduce carbon emissions and other greenhouse
gases.
Reference
[1].Solar thermal radiation energy and global warming, written
by Dr. Farid Musab Al-Dalami. Anbar University/Physics
Department.

[2].Ibrahim Odeh (2001) Atmosphere. Arab Publishing
House/Beirut. Astronomy (2007) The Solar System. Imad Abdel
Aziz Mujahid, review and submission/Dr. Muhammad Fares
Arabic Edition/Amman Jordan.

Introducing renewable energy into transportation/receiving
sources of energy in the Arabian Gulf. Emirates Center for
., Strategic Studies and Research Dr. Bahr Ibrahim (2009)

[3].Adel Al-Sheikh (2001) The development of the use of solar
cell energy globally, Jordanian Journal of Energy Abstracts,
Volume 5, Issue 2, November.

'4]. The phenomenon of global warming and its impact on the
agricultural  environment Dr. Ahmed Jadallah Al-Miqdad:

'5]. The cycle of climate change and its impact on agriculture
(2015)
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rising into the atmosphere resulting from industry, which
contain a percentage of chloroform, had turned into radicals to
begin reactions in the atmosphere with other gases, which were
the cause of the destruction of the ozone layer.

One of the biggest risks that have direct consequences for the
destruction of the ozone layer is the phenomenon of global
warming, which has become a concern for the entire world. It
has held international climate conferences and seminars and
issued global agreements to work on reducing greenhouse gas
emissions and reducing pollution. The danger is increasing day
after day and causes the effect of toxic gases emitted on the
ozone layer. Temperature changes, rainfall rates, storms and
hurricanes are all due to the process of global warming and
among its most important results. Therefore, it was necessary to
intensify global efforts to treat the problem of global warming,
which has a direct impact on the ozone layer and on food rates.
and agricultural production.

8-Conclusion

The world today not only needs progress in technical sciences,
but it also needs environmental awakening and education aimed
at developing... Points of view and unified and combined efforts
to protect and preserve the environment. Environmental
awareness 1s considered the true and clear measure of people's
progress and civilization. Many of the measures followed by
many countries, such as destroying agricultural areas by cutting
down trees, replacing them with buildings, and establishing
industrial facilities that release their toxins and raise
environmental pollution rates, all of this creates an imbalance in
the environment in general.
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commodities, increase wages for workers, and cancel taxes on
imports.

7-The ozone layer and its relationship to global warming.
7-1 Definition of ozone layer

The ozone layer was given this name because it contains huge
amounts of ozone, which is the product of the interaction of
oxygen with sunlight. With this interaction, the double bond
linking the oxygen atoms is broken (»(The broken atoms
combine with intact atoms to reach stability. This reaction
produces ozone, which is a triple-bonded element) Oslt is a
toxic blue gas with an unpleasant odor (O).

The ozone layer is the layer that is located in the stratosphere
(the upper atmosphere) and is about 10-40 km above sea level.
It is the layer that protects humans and living organisms from
the deposition of harmful sunlight, the most important of which
is ultraviolet rays. The occurrence of erosion or depletion of this
layer negatively and very seriously affects human health and the
environment. One of the biggest problems this layer is exposed
to 1s the occurrence of a hole in it called the ozone hole. The
ozone layer is known for its extreme fragility and the many and
sudden fluctuations it is subject to as a result of the biological
activity of living organisms on Earth.

7-2 Ozone whole:

It is the hole formed in the atmosphere within the ozone layer
due to chemical components resulting from industry. It is
known as a thin area that absorbs ultraviolet rays and other
harmful rays that can cause organic diseases in humans as well
as destroy plants. This hole was discovered by scientists in the
nineties of the last century, when they noticed that the gases
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There are also many individual practices to limit the spread of
this phenomenon, the most important of which are:

A-Reduce the use of lamps and electrical appliances and
replace them with economical lamps that consume less
electricity.

B- B- Hide unused devices and reduce the use of lighting unless
necessary.

C- Reducing waste in warm areas and reducing heating in cold

areas, such as using insulating materials during construction. D-

Reducing the use of water, not using it wastefully, and making

its use as needed.

6-Arab food security and global warming threats

Food security is defined as providing food to all members of

society in the necessary quantity and quality, according to their

needs and on an ongoing basis, for the sake of a healthy and
active life.

The global climate depends on a complex system of factors and

variables in the surrounding atmosphere and above the surface

of the Earth, including global warming, which has clear effects
on all levels, especially agriculture, which is one of the largest
sectors whose impact is directly reflected on global food
security. Food security is also considered one of the challenges
facing the world in general and third world and Arab countries
in particular. Despite the availability of human and natural
resources, namely labor and arable land, the targeted increase in
production to meet the demand for food was not as desired, as
demand far exceeds production. Thus, most Arab countries
began to cover their needs for basic food commodities through
imports, which prompted most of them to support food
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Therefore, the countries of the world have called for holding
climate and environmental conferences, such as the Climate
Action Summit in 2019, and global agreements such as Kyoto
and the Paris Agreement. Among the most important of these
solutions are:

The Kyoto Agreement, which has specific incentives and
penalties according to a timetable to reduce the emission of
gas dioxide Carbon.

Producing machines and cars that rely on other energy sources
without working with fossil fuels, such as (Cars that rely on
hydrogen energy... etc.).

T-Establishing garbage dumps to reduce the emission of
harmful gases, especially methane.

W-Establishing specialized global research centers distributed
around the world, whose primary tasks include monitoring and
preventing emissions

Greenhouse gases in general and the lack of use of chlorine and
carbon in particular.

C-Planting trees to increase vegetation cover, which helps
absorb carbon dioxide. Benefit from

H-renewable energy sources and encourage their use as
sustainable and friendly alternative energy

For the environment, such as (solar energy - wind energy - water
energy...etc.).

X-Helping developing countries (Third World countries)
implement programs to reduce gas emissions by all possible
means and available expertise. Especially since the major
industrialized countries are the main cause of these emissions,
affecting the entire world, especially the Third World.
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C-Change in rainfall patterns: This change is directly related to
global warming. In some regions, we notice an increase in
rainfall, more abundant than is usual in the polar and sub-polar
regions. As he notes

It decreases in areas near mid-latitudes, as well as the fact that
rainfall is expected to increase near the equator and decrease in
tropical residential areas. Due to rising temperatures,
evaporation rates increase, leading to drought in some areas,
while floods occur in other areas due to heavy rainfall.

D-The effect of global warming on the biological system:
Global warming has a significant impact on the ecosystem and...
The biodiversity of plants, as well as animals and all living
organisms, which through their adaptation to their environment
determine their geographical range. Animals can change their
geographical range due to rising temperatures. For example,
there are species of butterflies and birds in the Northern
Hemisphere that migrated north to avoid this rise. It also has
effects on biological processes in some organisms. There are
some trees that leaf out and flower before their usual times,
some mammals end their lives early, and fish, birds and other
animals also have their migration affected by these changes.
Over time, these changes will lead to the extinction of some
birds and plants.

5-International solutions to solve the global warming crisis

International efforts must be combined to find solutions to
environmental problems in general and the issue of global
warming in a specific way

Especially, which is one of the biggest global problems that
concerns all inhabitants of the planet without exception.
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A-Outbreaks of epidemics and harmful infections: the most
important of which are due to the outbreak of diseases in some
types of seafood.

This is due to rising temperatures of the surface waters of
the oceans and seas.

B-The weak ability of living bodies to resist viruses and
infectious diseases due to the spread of famine and failure
Agricultural crops.

C-The spread of kidney diseases resulting from dehydration:
Studies have shown an increase in the number of people
infected with these diseases, as the ratio was one infected
person for every 20 people, and it increased until it became
one infected person for every 11 people, and this number is
expected to increase.

4-2 Effects of global warming on climate

A -Melting snow and ice: Climate scientists expect that the

amounts of floating ice in the Northern and Southern Oceans

will decrease In this century, due to temperatures higher than
normal.

B-Increasing the acidity of the oceans: It is by the grace of God
Almighty that he created oceans on Earth to reduce the climate
change that is happening to the world, by absorbing excess
heat and carbon dioxide from the atmosphere. In other words,
there are interactions that occur between carbon dioxide and
water that raise the acidity of the oceans. Therefore, climate
experts expect that the pH of the oceans will increase from
0.14 to 0.35 pH by the year 2100, and this may cause more
problems for living organisms.
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million after it, which is the main and primary cause of global

warming.

3- Increase the percentage of chlorofluorocarbons to 4%, as well

as the concentration of nitrous gas.,lts percentage is also 18%

of what it was before the Industrial Revolution (No

4- According to the report of the International Committee on

Climate Change of the United Nations, there is a noticeable

melting of ice in both the North and South Poles, as well as in

the Australian mountains, and this 1s due to the rise in Earth’s
% temperatures from 0.4 to 0.8 during the past century.

5- During the past century, ocean and sea water levels rose to
®  between 0.3-0.7 feet, and this is due to the previous reasons.

6-The occurrence of hurricanes in places where they were not
accustomed to appearing before. This is due to the change in the
course of water currents within the oceans, which affects the
prevailing thermal balance.

Increasing the acidity of sea water due to its absorption of
carbon dioxide, which causes a change in the numbers of
plankton animals in the seas.

The Northern Hemisphere is getting hotter faster than the
Southern Hemisphere due to the presence of land areas on it.
4-The negative effects of global warming and its danger to
human life

4-1 Health effects

Global warming has effects on the health of living organisms,
the most important of which can be mentioned in several points:

O)
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C- Surface ozone (slt is the shield that protects the Earth from
the penetration of ultraviolet rays from the sun, and when it
approaches the Earth’s surface, it plays the role of greenhouse
gases. The higher its concentration near the Earth's surface, the
greater the O pollution

Hence, it can be said that forest trees represent the main stock
of carbon, and cutting them down leads to an increase in the
percentage of carbon in the atmosphere and thus causes the
phenomenon of global warming. The following table represents
the increase in carbon levels in the atmosphere.
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Figure 2: Atmospheric carbon rates
3- Indicators of global warming.

1 The percentage of methane gas in the atmosphere doubled
after the industrial revolution in Europe in particular and the
world in general, that 1s, after 1950.

2 The percentage of carbon dioxide gas increased from 275
parts per million before the industrial revolution to 380 parts per
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around the sun and is a very important factor in climate
changes.

B- Volcanic eruptions and the accompanying emission of gases
polluting the atmosphere.

Second: abnormal changes
It 1s the result of various human activities, such as:

A- cutting down trees, clearing forests, and burning them.

B- The use of fossil fuels that cause harmful emissions (coal, oil
and gas), which leads to an increase in carbon dioxide in the
atmosphere and thus creates a major component of the global
warming process.

Third: Warm gases, the most important of which are:

A- Carbon dioxide gas (2(It is the most important gas among

the gases affecting the phenomenon of global warming. B-

Methane gas (Co).41t is the result of chemical reactions in air

conditions in forests, ponds and swamps, as well as its release

from volcanic gases and natural gas fields. Its concentration in
the atmosphere is considered less than the concentration of other
gases such as carbon dioxide, but the effect of methane gas is

stronger (28 times) than the effect of carbon dioxide on 100-

year orbit (CH).

Nitrogen oxide (O2It is the result of the oxide of organic matter

of nitrogen, automobile exhausts, the combustion of natural gas

and coal, as well as the electrical discharge of clouds during

thunder (N).

B- CFCs (SWhich has been banned from being used globally
since the seventies of the twentieth century, and its
importance comes after the gases methane and carbon dioxide
(CFC).
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As shown in Figure 1, the Earth is surrounded by five
atmospheric layers:

Troposphere layerlt is called the layer of living organisms and
represents 75% of the atmosphere. It includes vertical and
horizontal air currents and is characterized by the absorption of
thermal radiant energy coming from the sun, and its
temperatures decrease as we move upward (the troposphere).
stratosphere)(the stratospherelt is the layer that protects the
earth from ultraviolet rays Violet, in which ozone is
concentrated at an altitude of 25-30 km and represents about
24% of the atmosphere.

mesosphere)(the mesospherelt is characterized by its light
gases, such as helium and gas Hydrogen is the cold layer. There
are some molecules in it and the smallest stars burn in it.

Thermosphere layer ((the thermospherelt includes the
atmosphere layer and altitude200-400 km, it contains few
particles, its temperature is high, and it also contains waves and
fluctuations.

exosphere layer)(the Exospherelt sometimes contains
particles and may gradually escape into space It is at an altitude
of between 500-1000 km.

2-3Causes of climate changes affecting global warming:
They occur most often due to random emissions of polluting
gases into the atmosphere, and they are often one of two

types:
First: Natural changes, the most important of which are:

A- The change in the amount of solar radiation that reaches the

Earth. This is due to the change that occurs in the Earth’s orbit
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the removal and burning of tropical forests, which are
considered carbon stocks resulting from animals and the
combustion of automobile fuels, factories, etc., which were used
by plants. In the process of photosynthesis.
2-2Layers of the atmosphere
To learn more about the phenomenon of global warming, you
must learn about this planet and its
surroundings. From it, it can be said that the Earth has an
elliptical shape and is surrounded by a

% number of layers of atmosphere called the atmosphere, which

»The Troposphere
sl g doaldl cuas? dEds
ol DA e 0pTS B
p The Stratosphere
. . £ | w,.’:
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are as follows.
Figure 1: Layers of the atmosphere and their characteristics
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5 neon Ne 0.00128

6 | Helium He 0.00052

7 Methane 4CH 0.00015

8 | Krypton Kr 0.00011

9 | hydrogen 2H 0.00005

10 | Nitrous dioxide | O2N 0.0000001
11 | sulfur dioxide 2SO0 0.00000002
12 | Xenon Xe 0.000009

It is clear from the table listing the percentage of gases in the
atmosphere that nitrogen (N) is the highest percentage ever,
reaching 78%. Then followed by oxygen gas (At a rate of 21%,
helium gas has a rate of 0.9%, while carbon dioxide gas, which
is one of the most important, has a rate of 0.03%, followed by
rare gases such as ozone, methane, sulfur oxide, hydrogen,
nitrogen oxide, and water vapor(O).

These gases, which are considered impurities that cause
atmospheric pollution, their increase in the atmosphere leads to
an imbalance in the thermal balance of the atmosphere, which
causes bad effects on human life and plants and causes changes
in the climate and environment.

The increase in the percentage of carbon dioxide in the
atmosphere is considered a threat to the natural balance process.
It is also the main gas responsible for the process of global
warming, and its concentration in the air depends on the size of
the quantities emitted from the process of combustion of fossil
fuels such as coal, natural gas, and petroleum, as well as from
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the Earth’s surface atmosphere) or greenhouse gases. The most
important of these gases is methane, which is formed from
microbial reactions in rice fields, animal husbandry, and the
production of biomass from trees and plants.
The level of global warming has risen beyond the permissible
limit due to harmful gaseous pollutants that result from human
activities on the surface of the Earth. They have become a threat
to living organisms as well as the ecosystem and life as a whole
on the planet. In this research, we will discuss in some detail the
phenomenon of global warming and the types of gases polluting
the atmosphere. This phenomenon began with the beginning of
the industrial revolution, which was accompanied by massive
gas emissions that caused global warming.
Scientists are divided in explaining this phenomenon into two
parts. The first part goes on to say that this phenomenon is
natural and that the Earth’s climate witnesses natural
fluctuations. There are cold periods and hot periods. They cited
the cold glacial period between the seventeenth and eighteenth
centuries in Europe as a basis for this.
The other group of them says that this phenomenon is due to the
accumulation of greenhouse gases in the atmosphere, as shown
in the following table No. (1).

Table 1: Natural components of the atmosphere

T | Gas name Chemical symbol | Percentage %
| Nitrogen N2 78.08
2 Oxygen 02 20.94
3 Argon Ar 0.934
4 Carbon Dioxide | 2CO 0.035
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who said that carbon dioxide is responsible for the phenomenon
of warming the Earth, and added that this gas has a fundamental
role in the occurrence of geologically modern ice ages.
Although these discoveries were old, interest in this
phenomenon did not begin until the seventies of the twentieth
century, specifically after the Stockholm World Environment
Conference in 1972, in which this phenomenon was discussed
for the first time and evaluated as a phenomenon that needs
comprehensive study in order to reach results that help find
solutions to it. Accordingly, in the 1970s, the American
Academy of Sciences warned of the dangers of global warming
and the resulting major climate changes.

2-Global warming and its impact on the environment

2-1 Definition of global warming

It 1s the gradual rise in temperature of the lower layer near and
surrounding the Earth (Earth's surface) due to it storing part of
the thermal energy that fell on it from the sun's rays, which
exceeds normal amounts. This is the reason for the increase in
the concentration of some gases in the layers of the atmosphere,
the most important of which are carbon dioxide and methane.
Which in turn affects water evaporation and vertical and
horizontal air movements.

At a time when the Earth loses its thermal energy as a result of
the terrestrial radiation emitted in the form of long infrared
radiation, it is equal to what the Earth loses in solar energy, and
this thermal balance leads to the Earth’s temperature remaining
at a certain amount due to its absorption of gases.

There is also an increase in the emission of greenhouse gases
(which are given this name because they contribute to warming
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general and Arab countries in particular. The ozone layer
and the risks resulting from its erosion.

Factor for living organisms and threatens the ecosystem and
life on the planet, so that its negative raising the level of
global warming more than the permissible limit, which has
become a harmful producing a surge of multiform pollution.
From that, we mention the carbonic gases, which led to the
industrial revolution of 1950, resulting from the increase in
human activity on Earth, has in turn an important aspect of
the great development that took place in the world, especially
after the Effects have become felt on more than one level. In
this paper, we learn about: -

-The global warming, how it occurs, and identifying the
natural components of the atmosphere and its layers.

- The causes of climate change affecting this phenomenon and

indicators of its occurrence.

-The negative effects of this phenomenon and the taken

international solutions to reduce the

- The direct threat to global food security in general and in the

Arab world in particular emission of harmful gases, especially
carbon, which is the main cause of the phenomenon.

- The ozone layer and the risks resulting from its erosion.

1- Introduction

The first person to coin the term “global warming” was the
Swedish chemist Svante Azenius in 1896. He launched his
theory, which states that burning fossil fuels in the atmosphere
will increase the rate of pollution of the atmosphere with carbon
dioxide, and this will cause the Earth’s temperature to rise. This
theory was supported by the American scientist Chamberlin,
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The Global Warming Phenomenon And it is impact
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Abstract:

An important aspect of the great development that occurred
in the world, especially after the industrial revolution in
1950, resulting from increased human activity on Earth, has
in turn produced a boom in polymorphic pollution. Among
these, we mention the harmful gases that have raised the
level of global warming beyond the permissible limit,
which has become a harmful factor for living organisms and
threatens the ecosystem and life on planet Earth, such that
its negative effects have become felt on more than one level.
In this paper we learn about: - The phenomenon of global
warming, how it occurs, and the natural components of the
atmosphere and its layers. The causes of climate changes
affecting this phenomenon and the indicators of its
occurrence.

The negative effects of this phenomenon and international
solutions to reduce the emission of harmful gases,
especially carbon, which is considered the main cause of the
phenomenon. The direct threat to global food security in
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hence the highest ac coils span device experiences the lowest
voltage drop in the normal power grid operation. Therefore, the
coil span along the core is a major factor to consider in the
design of the PMFCL device. The designed prototype modelling
and experimental results confirm the device principle of
operation. According to the results, it has been observed that by
increasing the AC coil span reduces the device normal inductive
reactance and thereby reduces the voltage drop. The voltage
drop reduction increases the efficiency of the device and
reduces the power consumption in the power grid. Another
% benefit from the enlargement of the AC coil length is the device
capability in mitigating the fault current. The PMFCL device
with 0.099m AC coil span reduces the fault current to 37A
whereas the 0.033m and 0.066m mitigated the fault current to
22A and 27A respectively. The consistently existing in service
current limiting reactor mitigated the fault current with much
lower capability compared to the PMFCL device. The PMFCLs
must be incorporated into the Protection infrastructure design to
ensure correct protective relays operation and to prevent any
unintended tripping. The future power grid will have an
economical PMFCL substitutes the traditional current limiting
reactor. The new system improves the power system stability by
incorporating the device from the early design stage The passive,
dry type PMFCL mitigates the fault current in its first peak cycle
and requires minimal servicing. It aims to enhance protection
and extend the operational life of the undersized power system
equipment such as the power transformers and circuit breakers.
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has a low voltage drop in normal working condition as the
device initial inductance is the lowest.

Table 3: Transient current for different coil span

PMFCL

eak fault Rea(_:tor -
pmFcL | P transient PMFCL capability

current current (A)

(A)

0.039 m 22 30 26%
0.069 m 27 41 34%
0.099 m 37 65 43%

The mitigated fault current is dependent on the coil span
across the iron core as the longer coil along the core provides
greater contribution to the fault current reduction. This is
attributed to the strong magnetic field, which pushes the core
out of saturation during the fault incident. The longer the AC
coil span across the core the higher the device’ performance.

6-Conclusion.

The 85v PMFCL was designed, built and tested.at both
normal and faulted working conditions. The 0.099m AC coil
span PMFCL FEM modelling simulations computed data were
compared with the Lab experimental results for its replica. The
experimental and theoretical matching results confirm the

© accuracy of the FEM modelling tool. The matching FEM and

the Lab results for the constructed PMFCL device with 0.099 m
coil span were taken as a reference. The simulated results
attained by FEM for 0.039 m and 0.069m models, with fixed
number of turns were compared with the reference results. The
key findings show that the 0.099 m AC coil span is the more
effective device as it offers greater percentage of fault current
reduction and a low reactance in both the normal and faulted
power system operations. The device with 0.099m has a lower
insertion resistance compared with the 0.033m and 0.066m and
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5- The influence of AC coil length on the performance of
PMFCL

The previous calculated and practical results for the
PMFCL device were taken as a reference to evaluate the
influence of the coil span on the performance of the fault current
reduction. The steady state results for the device with 0.033m
and 0.066m AC coil span were obtained using the FEM
simulation tool and compared with the 0.099m AC coil span.

Table 2: inclusion and peak inductance for
different coil length

initial Peak Steady/transient
PMFCL | inductance | inductance | . y .
inductance ratio
(mH) (mH)
0.039 m 17 24 1.41
0.069 m 13.98 20.3 1.45
0.099 m 7 18.3 2.61

The steady state modelling proves that the model with the
shortest AC coil span across the core has the greatest normal
and faulted inductance compared with the longer ones. This
means that the shortest coil span has the weakest iron core flux
saturation extent and hence its core can easily lose the required
level of saturation. The figure also depicts that the 0.099 m coil
span along the core shows a lower initial and peak fault
inductance of 6.98 mH and 18.4mH respectively, compared
with 0.039 m and 0.069 m, and hence it has an impedance ratio
of 2.61.This suggests that the core has the greatest saturation
level at 0.099 m coil span at which the magnetic flux causes the
mutual inductance between the windings low and as a result the
total inductance is diminished. The 0.099m AC coil span device
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The current limiting reactor of similar specifications as the
PMFCL device was modelled. The mitigated current obtained
by means of the existing in service current limiting reactor was
then compared with the PMFCL device to evaluate the device
fault current reduction. The first peak current moderated by the
traditional current limiting reactor was 65A.

The PMFCL device with 0.099m AC coil span calculated
and measured fault currents are plotted as shown in figure 10.

Measured transient current with and without the

PMFCL device 0g
80

60

40 ®
B QV
0

50 5 150 0

Current (A)

-40

-60
-80 Time (m.s)

Figure 10: PMFCL device and series reactor measured
transient currents

The first peak calculated, and experimental measured
transient current is 37A.In comparison with the limiting
reactor current of 65A, the device fault current limiting
capability 1s 43 %.

Issue Third - septamber 2024 ® 54 °®



®
Permanent magnet fault current limiter device performance improvement ®
®

results were finally compared with the current limiting reactor
to evaluate the limiter device fault current mitigation capability.

Figure 8: Experimental work

A
. 7ANNA
R I
Vo

Figure 9: FEM calculated PMFCL and traditional reactor
transient currents

O By @



® e J K ¢ Knowledge Crown Journal

PMFCL model was simulated in transient condition using 3D
FEM Magnet.

V1 Coil&?
—~ R _
E{+'}“ AN g 1 . ¥,
— 0.025 0 l
2100
|
W

Figure 7: FEM single line to ground fault simulation for
one-fourth of the model

The one-fourth of the PMFCL model and the current limiting
reactor were simulated using FEM simulation tool. The circuit
was powered by V1, which was adjusted by the autotransformer

voltage source. The source voltage was (85v/2)/4Vpeak. The

~ system input and stray load resistances were as shown on figure

7. The fault circuit was activated by closing the switch at 0.04S
and the simulation continued for four complete cycles. The
oscilloscope was connected to capture the fault current
waveform. The circuit input voltage was increased via the
autotransformer till it reached 85V where the peak normal load
current through the stray resistance (R2) was 3.17A. The
oscilloscope stored the current waveforms for four complete
cycles. Then the data was uploaded to the computer for
comparison with the FEM simulation results. The assessed

lssue Third - septamber 2024 ® 5, °®
@



C

Permanent magnet fault current limiter device performance improvement

* Perform a No-load test on the PMFCL to verify the
load measurement.

* Repeat the test occasionally several times to ensure
that the device stay within permissible working operation
temperature rise to obtain accurate results.

* Make certain that the instrument devices used for
measurement are properly accurate to achieve fruitful
results.

The PMFCL experimental and modelling steady state

. results are as shown in figure 6.
®

® = @l= calculated inductance ==@==measured inductance
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Figure 6: Steady state FEM modelling and experimental
results

Figure 6 exhibits the steady state measured and calculated
inductance with increased current, which are almost the same.
The figure shows that the inclusion calculated and measured
inductance is almost 7 mH, which is constrained by the air
inductance. It can be seen from the figure that the greatest
computed and measured inductance is 18.29 mH at a
corresponding peak current of 37A. The 0.099mAC coil span
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Figure 5: A practical circuit connection

The following points were considered during the
performed work on the prototype:

* Make certain that the device iron cores are in
complete saturation, which is above 2.0 Tesla without the
contribution of the AC current

* Ensure that N52 magnet has a capability to endure
the high fault current without experiencing any damage.

* Perform FEM simulation to assess the limiter
normal and abnormal working operation to evaluate the
normal load current and the determined short circuit
current. the normal steady state current was evaluated to
be 3.17 A, and the determined short circuit current was
calculated to be 37 A.

* Ensure that the PMFCL device under test is placed
and remained in a secure enclosure.

* Choose the proper cables in terms of current rating
for connecting the equipment with the supply voltage.

* Ensure that the equipment is properly earthed.

* Check that the heat generated does not have a
negative effect on the circuit components.

*Place the device close to an easily accessible
emergency stop switch.

* Check the autotransformer to ensure to have the
accurate off load voltage.
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®
4-The 0.099m AC coil span normal state experimental and
FEM modelling results

The device was simulated using FEM Magnet to explore
the properties of the PMFCL and to envisage the fault current
restraint at which the device activates at the fault occurrence.
The PMFCL device with 0.099m AC coil span was designed,
built and tested to compare the computed and actual results and
to gain a deeper insight in regard to the concept of the working
operation. The coils of the limiter device resistance and
inductance were measured by the LCR meter at 50 HZ, as
displayed in figure 4. The four coils total resistance and
inductance were 1.17Q and 9.6mH and the total resistance and
inductance for a current limiting reactor of comparable
dimensions as the PMFCL was 1.5 Q and 3.97 mH.

—

W —

Figure 4: Prototype PMFCL device

The experimental circuit diagram, as shown in Figure 5,
consists of the autotransformer, 3300V A, which is powered by
230V, 50 Hz, connected to the PMFCL and a stray resistance
of 0.04 kQ in parallel with an isolator switch.
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H,l, + Hyl, =ni=0 (1.2)
H,l, = Hl, —®, R, (1.3)
®,R, =H,l, — &, R, (1.4)
le lm | _
B,S, [@+ umAm] = H,, (1.5)

The magnetic field in the core has been systematically
calculated using the above equation. The magnetic field in the
core was 2.05T. The device core saturation extent was checked
with the absence of the ac current. The 3-D FEM flux density in
the iron core was performed on the one-fourth of the model. The
FEM calculated flux density was 2.04T. The FEM computed
static magnetic field ensures that the device was in full
saturation. This means that the device is unseen by the grid in
normal working condition and thereby has no effect on the
normal power system operation.

Figure 3 illustrates that the main section of the iron core
enclosed by the coils was in complete saturation. The flux
density at the centre of the core is 2.03 Tesla.

E L. J
“ o
E 2 p—————
Z ‘c /
.G e} /
=
)]
] 1
w 05
-315 18.5 68.5 118.5 168.5
Distance along half length of the core
Figure 3: Core flux measurement in 3-D
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Parameter Type or value | Type or value
Operating 85V Rrums, S0 0.099 m
voltage Hz
Source 0.1 Q 40 Q
resistance
No of turns 212 3.17Apeak

3- The limiter core magneto static flux density.

An important task in the design of the PMFCL devices is
the systematic approach. The magnetic field in the iron-core
without the contribution of the AC current was calculated using
PMFCL equivalent circuit. The series magnetic circuit consists
of a neodymium magnet, which is the magnetic field source that
consistently supplies the core. The leakage flux in the circuit
was neglected due to the consideration of the iron core's
saturation depth ratio." [12].

The symbols m and e express for the magnet and the iron

core respectively. The subscript H is the magnetic field intensity.

The coercivity Hc is an essential element when selecting the
permanent magnet. H. is the coercivity of the neodymium
magnet (N52), H, = 8.68 x 10°A/m .

The flux density in Tesla and magnetic flux in Weber are
expressed by B and @ respectively. The reluctance is
represented by the subscript R. The cross-section area in square
meter is denoted by S. The length is expressed by [, The
permeability of the permanent magnet p,, and p is the
permeability of the iron core. p,,, = 1.4 X 107 H/m , y, =
2.1x 107> H/m [5,6]

The series magnetic circuit flux equation is given by.

H.l, =®, R, —Hl, (1.1)

When the power is off and no AC current flows, the summation
of the amber turns of the iron core and the magnet is zero.
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2- The model design framework.

The geometric design of the model is 3D axis symmetric.
It contains of four Neodymium Iron Boron type N52, two iron
cores of M4 class electrical steel cores and the device AC
cupper coils. The FEM model design topology is depicted in
figure 2. The 85V PMFCL model description parameters are
stated in Tablel

y axis

X axis

Figure 2: The FEM model design.
The four PMs are placed between the two M4 cores (C1 and C2)
in such that each opposite magnets are magnetized in the same
direction. The model specifications are as shown in tablel.
o®

Table 1: The PMFCL model parameters
Parameter Type or value | Type or value
Iron core size (0.189 x 0.027 Instantaneous
x 0.004) m

Magnet type Neoli};nznum Single line to ground

Magnet (0.03 x0.03 x 37A

dimensions 0.03) m
. _ @ .
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PMFCL prototype was built and tested. The practical and
simulation results were compared to check the validity of the
modelling design tool. Finally, the device FEM modelling
results with 0.033m and 0.066m AC coil span were compared
with the reference results of 0.099m.

2- The PMFCL device mode of operation.

The PMFCL consists of Permanent magnet, limiter coils

and the iron-core as shown in Figl.

l

9 10

5 N
/1/1/! S.\l\"\

1,3,5,7-permanent magnet; 2,4,6,8-iron-core; 9,10,11,12-coil

L

Figure 1: Schematic diagram of the PMFCL topology [6, 7].

The two similar magnetic devices are connected in series
with opposite magnetomotive forces to restrict the positive and
negative half-wave currents respectively [6,7]. Under standard
operating conditions of the device the AC magnetic field
generated by coil is not enough to bring the iron-core into
desaturation state, so the PMFCL acts like an existing in-service
series reactor but with a significantly low inductance. While
during the abnormal power system condition each of the cores
comes out of saturation and thus naturally flashed to a high
impedance state that mitigates the high short circuit current [3].
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Permanent magnetic fault current limiter; Performance.

1- Introduction.

Short circuit is a serious fault in high-voltage power
network. In the event of a fault, the short circuit current may
surge to over eight times the normal load current. The high
abnormal circuit current rapidly increases the high mechanical
and thermal stress on the electrical devices and the whole
electrical equipment [1]. Fault current reduction enables the
interconnection of large networks without replacing the
infrastructure, improves transient system stability, and reduces
the cost of apparatus [2]. With recent developments in magnetic
materials and a geometry design research, Fault Current Limiter
based on permanent magnet biased Saturation (PMFCL) has
recently been attracted by a lot of researchers and scientists [3]-
[8]. During the power system normal operation, the device
offers low impedance to the grid and during the fault state the
scheme offers additional impedance that mitigates the high
short circuit current [9]-[12]. The objective of this paper is to
study the effect of AC coil span on the capability of the
permeant magnet fault current limiter (PMFCL) device. The
modelling scheme has been performed on three PMFCL models
0f 0.033m, 0.066m and 0.099m AC coil span. A prototype of
0.099m AC coil span has been built and tested. The computed
and experimental lab measurement results for the PMFCL
prototype were taken as a reference to study the modelling
behaviour of the device with 0.033mm and 0.066 mm AC coils
span. In this work the magneto static flux density based on the
model magnetic circuit equations was systematically obtained
and compared with the 3-D FEM calculated value to ensure the
model is factual [13]. The steady state software simulation was
performed on the 0.099m AC coil span model. Then a 0.099m
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Abstract

The power system short-circuit current is at a critical
level, which endangers the security, stability and reliability
of the power system. Hence, how to restrict the short-circuit
current has become an obligatory issue in the modernization
of power grid system. This paper looks at the performance
iImprovement of the Permanent magnet Fault Current
Limiter (PMFCL) device. It presents the influence of AC
coil span across the iron core on the performance
enhancement of the PMFCL device. The modelling scheme
has been performed on three PMFCL models of 0.033m,
0.066m and 0.099m AC coil span.

A prototype of 0.099m AC coil span has been built and
tested. The 3DFEM simulation and Lab measured results
for the prototype were adopted as standard results. These
results were used as a baseline for a comparison with 0.033m
and 0.066m AC coils span FEM models. The practical
results ensured the validity of the FEM software simulation
tool, test the concept of the PMFCL device and revealed the
effect of AC coil span across the core on the performance of
the PMFCL device working operation.
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5 |35 (1516 |34 |6

26 |17 |18 |14 |8 |28

PO =(x—111)x* —163%° —18x> — 20808 —154224)

X; =111,16.55,-14.5,-6.08,2.01+10.08i,2.01—-10.08i

Result 2: Estimating the number of squares:

We want to estimate the number of magic squares with four
corner property of type 6 X 6, by calculating the number of @
squares at centar 2x2, where we found the number of these
squares with rhe possiblr and different values of a,e and we &
have:

2+ 4+ 6 ...+ 34 = 306

The average of square of all possible values of a, e
101425060998 x 16

=5,3033x10’
306

The number of all possible and different values of a, b, e, was
calculated using the computer through the magic squares with
four corner property, which is 3429.

Therefore, we guess the number of nutural magic squares with
four corner property of type 6x6.

5,3033x10° x3429 =1,8185x 10"
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Four Corner Magic Squares 66 with semi Symmetric Center 2

2 25 |29115(7 [18]17
27 [3 |21]26|2 [32
28 [23 |1 [4 [24]31
6 |13]33|36]14]9
5 |35[11]16]34]10
20 [8 [30]22]9 |12

nullspace basis=

PO = x(x—111)x* —215x> —3366x —31296)

X, =111,0,21.09,-12.21,—4.44 +10.09i,—4.44 —10.09i

17

12

23

18

31

10

26

2

24

28

1

30

29

21

3

4

22

32

5

15

33

34

16

8

7

36

9

13

35

11

27

25

19

14

6

20

det = - 47072880

p(x)=x° —111x° +29x* +1037x" —476724x> +902268x — 47072880

X, =111,17.52,9.03+12.91i,9.03-12.91i,—0.27 +9.87i,-0.27 — 9.87i

20

23

19

29

11

31

21

22

32

det = 17118864

30

24

25

27

10

12

33

36

13
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According to the structure of the absolute value of the

eigenvalues we have the following classification:

Type | Absolute value of the eigenvalues
1 X, =a,b,c,d,el11
2 X, =a,a,b,c,d,111
3 X, =a,a,b,b,c,111
4 X, =a,a,a,b,c,111
5 X, =a,a,a,a,b,111
where: O<a<b<c<d<e<l1ll and i=1,...,6.
Examples:
-1 -1
9 17 122 110 |32 |21
7 (4 |34 135|1 |30 0
nullspace -1
19 (23 |13 |12 |26 | 18 .
basis = 7

31 |11 (25|24 |14 |6
@® 29136 |2 |3 |[33]8
16 |20 |15 |27 |5 |28

e®

() = X2 (x* —111x° +23x% +710x—107594)

X, =0,0,111,-20.93,10.47 +18.75i,10.47 —18.75i
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Number e Number

18 | 398369256 | 19 | 344164516

The number of squares of this type is:
50, 712, 530, 499x2 =101, 425, 060, 998
The total number of squares is:
o 101425060998 x 16 = 1,622,800,975,968

Result 2: following classification according to the form of
o the characteristic Polynomial .

Type | Characteristic polynomial

I (X=111)(x> +hx* + x> + gx+k)

II X(X =11D)(x* + x> + gx + k)

III X2(X=111)(x* + hx + k)

where. £k #0

According to the structure of the eigenvalues we have the ?

following classification:

O
type | Eigenvalues
A x;, =11La,b,c ,y+iz,y—iz
B x;=11La ,y+iz,y—iz ,y+iw,y —iw
C x;, =11La,b,c,d,e
®° 7 ©
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a=12

Number

Number

€

Number

Number

13

333424860

16

310667578

19

330888746

22

335530678

14

307147362

17

328751622

20

321671738

23

355516716

15

315379026

18

315313592

21

353451262

24

346475818

a=

13

Number

(¢)]

Number

€

Number

(¢]

Number

14

323015258

17

312747912

20

341748002

22

353459532

15

308092470

18

340473770

21

331096842

23

355448444

16

326470472

19

331125814

a=

14

Number

Number

€

Number

Number

315555354

372360568

19

334305526

347812602

313515758

322125932

20

370518284

326982930

a=

15

Number

Number

€

Number

Number

16

342594820

351825242

20

341764226

21

340531500

17

321828952

318003462

a

16

Number

Number

€

Number

Number

17

339798226

18

342610906

19

324696620

20

328137776

a

17

Issue Third - septamber 2024 ®

136

@



Four Corner Magic Squares 66 with semi Symmetric Center 2

322651726

14

336499586

19

326604342

24

344790314

10

313931550

15

327023778

20

351929926

25

345471054

11

350259448

16

321879182

21

342614872

26

371263102

12

328728052

17

349000474

22

338372718

27

368869600

13

331352496

18

332648602

355184854

28

358386792

a=9

Number

Number

(&

Number

Number

10

332885406

15

312280764

20

335943324

24

359800942

11

325241400

16

327204636

21

326267006

25

363693102

12

342083312

17

322272062

22

338824226

26

353751236

13

321193778

18

331971266

23

342484208

27

369395860

14

336616920

19

340019774

a=10

Number

(¢]

Number

€

Number

(¢]

Number

11

346174266

15

320420772

19

333407464

23

351659296

12

331299312

16

314295184

20

317775590

24

348631644

13

343459744

17

329404430

21

334963576

25

360576518

14

316652498

18

315451068

22

324426154

26

346157032

a=11

Number

Number

€

Number

Number

12

319612194

16

327835916

20

330765638

23

345843756

13

311520480

17

318252788

21

355567308

24

359195928

14

334495182

18

318965356

22

339579470

25

368711314

15

7807314

19

315707450
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289665812

14

386116304

21

329511150

27

355241148

319609974

15

332832472

22

343736302

28

353360938

303484650

16

341768070

23

373008254

29

362792908

10

319630542

17

320454620

24

358755138

30

367872592

11

331302656

18

328627682

25

368793648

31

356279070

12

329152040

19

323827718

a=6

Number

Number

€

Number

Number

307831520

13

335408322

19

327838034

25

362278616

307220566

14

323632092

20

325045442

26

344707584

326632592

15

343900408

21

346521984

27

357310716

315214080

16

317359492

22

346273390

28

352453064

329922646

17

329088296

23

366929874

29

364671418

337240842

18

324929256

24

357798606

30

354408080

a=7

Number

Number

€

Number

Number

318913908

14

338270640

20

343814008

25

353600518

313804886

15

321017534

21

338858100

26

353855988

332965950

16

331596514

22

361348270

27

352947394

312416444

17

315920958

23

344125594

28

369485474

339820720

18

333891060

24

350598284

29

361325404

326680272

19

334337068

a=8

Number

Number

€

Number

Number
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Four Corner Magic Squares 66 with semi Symmetric Center 2

296599162

17

350953660

25

353925968

33

362587560

302170466

18

311139312

26

358846606

34

347566238

a=3

Number

Number

€

Number

Number

251739982

12

336328382

20

336807852

27

360898736

240505110

13

324869294

21

336809760

28

363278990

273691912

14

329469256

22

339051514

29

346910646

275204588

15

324711266

23

344044096

30

366423556

299899266

16

337436298

24

355226184

31

352598114

294890678

17

328147564

25

362975754

32

354459440

308909490

18

323876138

26

353891828

33

361775374

306028538

19

320541794

a=4

(¢]

Number

Number

Number

(¢]

Number

277262012

12

329152950

19

335007752

26

353888706

278106484

13

341948432

20

326708492

27

366826140

305137672

14

327143618

21

341404426

28

354933908

286925428

15

341003048

22

346408234

29

372809534

O 0| J| O WD

318200762

16

329377468

23

354547734

30

354855806

326734318

17

322104494

24

358998042

31

365478056

11

325879172

18

323967196

25

358784510

32

354459440

a=5

Number

Number

€

Number

Number

291627212

13

335041250

20

346739100

26

381023514

®
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Result 1: Count of Squares mfcsi:

We used the computer and designed a special program to
solve this problem, which includes defining a 6x6 magic square
with the property of having four corners and a semi symmetric
center of 2x2. We linked this type to a number of files, each
containing a different value, as shown in the following table:

a=l1

Number e Number e Number e Number

[¢)]

116511842 | 11 | 295406900 | 20 | 332716362 | 28 | 358076270
132987568 | 12 | 325569546 | 21 | 332269470 | 29 | 350383960
201772222 | 13 | 314724780 | 22 | 334768630 | 30 | 360519204
195213542 | 14 | 330356970 | 23 | 343668656 | 31 | 351628294
247269840 | 15 | 319871530 | 24 | 353535258 | 32 | 352098982
249849504 | 16 | 338570808 | 25 | 351413848 | 33 | 347005202
279043734 | 17 | 319583422 | 26 | 354646898 | 34 | 346545330
282858168 | 18 | 334466160 | 27 | 356452980 | 35 | 336033008
314225850 | 19 | 334597154
a=2

O| oo I O | K~ W N

p—
S

e Number e Number e Number e Number

206302610 | 11 | 331287390 | 19 | 326515794 | 27 | 356484732
210992494 | 12 | 321640070 | 20 | 345399018 | 28 | 361179738
251163058 | 13 | 350613710 | 21 | 335036204 | 29 | 374039976
245105736 | 14 | 332114584 | 22 | 333026268 | 30 | 344502648
274508468 | 15 | 336104578 | 23 | 356959948 | 31 | 353814694
287150618 | 16 | 331537886 | 24 | 360229516 | 32 | 363592188

0 | N | B~ W
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Four Corner Magic Squares 66 with semi Symmetric Center 2

In order to eliminate the effect of the previous Replacement
for magic squares of type 6x6 with the property of four corners
centered at 2X2 semi-symmetric, implement the following
conditions. 1=a<17 = a<e<s-a p < g.(1). Therefore,
we will multiply the total number of this type of natural squares
by 16 to add to the previous Replacement. You can transform
the general shape of this square according to Condition 1 into
the following form:

X f G T G M
Z p+q N Ji s—p | 3s — ]
+h —-n—gq
s —hez |4
w H E A Ji
S k s—e s—a D R
+a-t-x
2s—0—j |s—q D 0 s-h T
-z
B L 25s-g-n|2s— E F
—d j—
o-t

We notice that the previous forms maintain the type and
that the center 2 X 2 has not changed in all cases. Also, the
condition that as, < a,s 1is satisfied in all cases. Therefore,
these are natural magic squares with the property of four corners
and a semi-symmetric center, and the constants e and a will be
even.

C @
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B=b+j+o-s+t—w,

D=g—-j-k—-o-p—qg+s+w+x+e,
E=f+h+k-m+p-s,
F=p-b+g+s—x—e,
G=j-g—-f+o+p+g+s—w—-x—e,
H=b+j+o0-s+t-w,
J=d-a+g+n-p—q+x,
L=b+j+o—s+t—w,
M=2s—0—-p—-qg—j—t+w+e,
R=a+b-g+j+0o+p+q—2s+t—w,
T=h—-d+j+q—s+z.
We see that it has seventeen independent variables, We can
consider a special class of the class of four corner magic squares

with Semi Symmetric center, also to the following two
replacement the cells

a,s (res. asy) with asgg (res. ayy) , agq (res. ay,) with ass

(res. a23)

The squares, which can be written in the following form:

X F G T G M
Z 2s-h D 0 P |3s —j
-bp —n—q
—q —h-z
w H E A M
' o
s K s—e s—a D R
+a-t-x
2s—0—j Q N ] H T
-z
B L 2s-g-n | 2s—j E F
—-d —o0-t
lssue Third - septamber 2024 ® 4, °®
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Four Corner Magic Squares 66 with semi Symmetric Center 2

with magic costant which consists of 25 equations, and 36

variables, such that for every a;; then:

aij + a(i+3)(j+3) + al-(j+3) + a(i+3)j = 2s where i < 3, ] <

3,
By solving this system, we have a magic square in the following
form:
X G T G M
Z N Ji Q 3s
—J
-n
e @
—h-z
w E A M Ji
S s—e s D R
+a-t-x —a
2s—0—]j D O |25s-h-— T
—Z P
B 2s-g-n|2s— E F
—d j-
o-1t
Where:
® Ry @
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A=a+b—-d-g—n+s,

B=b+j+0—s+t—w,
D=g—j—k-o0o-p—q+s+w+x+e,
E=f+h+k-m+p-s,
F=p-b+g+s—x—e,
G=j-g—-f+o+p+g+s—w—x—e,
H=b+j+o-s+t—-w,
J=d-a+g+n—-p—q+x,
L=b+j+to—-s+t—-w,
M=2s—0—-p—q—j—-t+w+te,
R=a+b-g+j+o+p+q—2s+t—w,
T'=h-d+j+q—-s+z

We note that preious form is a magic square of type 6x6
with the property of four corner represented by following
equations:

a,;+a,, +a,, +ag +ags+ag, =3s,
a,, +a,s+ay, +a, +as, +ag =3s,

Ayy +ayy+ay, +a, =2s.

we will denote this type by symbol mfcsi, magic square
6x6 with the property of four corner with the semi Symmetric
Center, and the form is in the following theorem:

Theorem3: The general form of a magic square 6x6 with the
property of four corner and semi Symmetric Center 2x2, is
given in the following form, and the conditions for solving
counting problem.

Proof: From the defintion of the square mentioned, we have
the following linear system of equations for the square case
[ai]-], where i,j =1, ...,6

lssue Third - septamber 2024 ® g °®
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center is a four corner magic square of order 6 can be written
as:
f G T G M
Z h N J Q 3s —j
—n—gq
—h-z
W |H| E A M ;M
o« 2s k| 2s B D R
—-b-t-x — b
—a
—e
2s-0-j-2 p D 0 2s-h T
—P—q
B L A 3s—b E F
—j—o
—a-t
where
O 7 ©
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Material and methods
Defnition 1: A four corner magic square of order 6 is magic
square |a; |, i=1,...6, j=1..,6 with magic constant 3s such
that a; +a,5, .3 + &j.3 +84.3; =28 holds for each i=123,
j=123and
a,; +a,, +a;, +a,; =28
The entries of a four corner magic square of order 6 satisfy: .

a, +a,s +ay,, +a, +a;, +a; =35 ,
a, +a,s +ay, +a,, +a5, +a, =3S

These two conditions represent the sum of the entries of two
broken diagonals. If the magic square is pandiagonal, then we
have to consider all broken diagonals. To see the validity of the
st equation we know from the definition that.
a, +a,+a,+a, =2s, a,, +as +a,,+a;, =25,
Ay + 8 + 8y, + A, =28

holds Adding up these equations and subtracting from them
the following equation: a,, +a,, +a,; +a,, +as, +a, =39

yields the desired equation.

Defnition 2: A four corner magic squares with Semi
Symmetric center is a four corner magic square of order 6 such
that:

A3 +ay =S 83, + 34 =3
This means that the 2 by 2 square in the center is semi
Symmetric. A four corner magic squares with Symmetric

lssue Third - septamber 2024 ® 54 °®
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cAadiie Cilina g Ana ) Sl Ll Hal Caaddinl §  add) yall il gaiaall
Leie s dailica) Cldiay andti Al 502 4y jass Slay je o Al pall @3S 53 8
Liad 38 g eda HY) Ul 5 3 Apald i3 2 X 2 S pall Alilatie 4 4yl Cilag yal)
2X 23S el Alileia 425 6 X 6 & sl (g A yaad) Sias yall Slaady Cinill 138
& 5 cmn Cle sens sac ) alaadll Uidia 2y dag )Y Ll 30 dpals cld
Ayl il all lall JSA A2 Ly Ui Gl 2 X2 Silaiall dds Syl
Ui 50 a8 e W) Ll 3l dpala cld 2 X2 38 pall Alilaia 40s 6X6 & 53l (1
e luall 5 LAY L8 Cpaine ASIN Lgad DDA (0 &y peall Lgal & 2y

Al Galdl G gl el g (hadll sl 8,k

Introduction:

The magic square is a square matrix, where the sum of all
entries in each row or column and both main diagonals yields
the same number[1]. This number is called the magic constant,
A natural magic square of order n is a matrix of size nxn such
that its entries consists of all integeres from one to n?. The
magic constant is in this case S = —n(n22+1) ;[8]-

A pandiagonal magic square is a magic square such that the
sum of all entries in all bent-diagonals equals the magic
constant. A symmetric magic square is a natural magic square
of order n such that the sum of all opposite entries equals n+ 1

;[6].

The number of natural magic squares of order 6 is til now
unknown ;[3]. We give here the number of a subset of such
squares. It is well-known that there are no pandiagonal magic
squares nor Semi Symmetric squares of order 6. We dene here
classes of magic squares of order 6, which satisfy some of the
conditions for both types.
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Four Corner Magic Squares 6 X6 with semi
Symmetric Center 2X?2

Muftah ,.A ,,ELHAMALE

Mathematics, Department, science college, Azzaytuna
University.
Abstract:

In this paper, we consider one type of the classical magic
squares 6 X6 having the four corner property, namely the Magic
Squares with 2x2 Semi Symmetric Center, We list counting of
this type and some of their algebraic properties. We present the
general form of this type. We classified these sets of squares
according to their eigenvalues and determinant, We give an
example to each class in our classification, In each example we
give the basis of the nullspase of the square as well as the
eigenvalues and the determinant of this square.

Our calculations and proofs are based on applying the
theorems and methods of a linear algebra and computer
programs, specially designed for matrix calculations

Keywords: Magic Squares, four corner, Semi symmetric
Center, matrix, eigenvalues
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Nine different samples of edible oils were divided into two
groups, the first, group five samples of oils produced from corn
(CO), and the second group, four samples of oils produced from
sunflower (SF). All samples were purchased from the
supermarket. The results obtained from the CO group showed
that the PV of samples CO1, CO3, and CO4 were within the
permissible limits, while the PV of samples CO2 and COS5 were
also within the permissible limits, but the peroxide values were
significantly higher after each frying, where the PV reached
very close to the 10 mEqg/Kg.

Whilst the results obtained from the second group (SF), indicate
that the PV is incrementally increasing in all samples, it was
noted that the PV of the 3rd frying for samples SF1 and SF3 is
very close to the maximum permissible. The results of the
second frying of SF4 showed that the PV exceeded the limit,
reaching 11.34 mEq/Kg, and then continued to increase the PV
in the third frying, exceeding 12.0 mEq/Kg. However, it was
observed that the PV of the edible oil samples produced from
sunflowers was higher than samples of edible oil produced from
corn.

lssue Third - septamber 2024 ® g °®

@

®



®

Effects of repeated deep frying on the peroxide value of edible oils

14
12
%10
D 8
g
~ 6
>
A~ 4
2 _
O _
SF1 SF 2 SF 3 SF4
Sample

Figure 2. Comparing the results of the SF group with the
maximum permissible limits of PV

In Figure 2, the peroxide values for each sample and the
maximum allowable value are compared, the results indicated
that sample SF5 was higher than the permissible limit. The RSD
of SF group was between (0.06 % - 9.07 %). it's important to
exclude this brand from the market or avoid using it multiple
times to fry, as several volatile and non-volatile products from
the degradation of edible oil during cooking were described
[17,18], Such as glycerol-bound, alcohol, aldehydes, acids, and
ketones [19].

Conclusion

In this study, the peroxide value was estimated as a main factor
to identify the change in the chemical properties of edible oil,
which is produced due to the degradation of oil during cooking.
It caused important changes, such as the release of odors.
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* 0.0 — Before Frying, 1°'— After frying the first batch of finger
potatoes, 2" - After frying the second batch of finger potatoes,
3™ - After frying the third batch of finger potatoes.

The increase in the PV in the samples SF1 and SF3 is almost
normal and can be overlooked because the peroxide values did
not exceed approximately 7.5 mEq\kg in the 3" frying, which is
less than the maximum permissible limit.

While, the increase in the PV is evident in the sample SF2,
where it reached 8.64 mEq\kg in the second fry and 9.24
mEq\kg in the third fried. These results give us an indication to
pay attention to this brand of oil and avoid using it for frying
more than once. For sample SF4, the results showed an increase
in PV from 1.3 mEq\kg before the first frying to 12.5 mEq\kg
after the third frying. In this case, the PV increased, which is
attributed to the oil quality [13] which is capable of changing
the chemical composition [14]. The changes in the chemical and
physical composition of edible oil during frying several times
affect the surface areca of food, and the absorption of large
amounts of oil on the surface of foods [7, 12,15]. When edible
oil 1s exposed to high heat due to use several times,

hydroperoxide compounds form, which release the flavor in the
oil[13, 16]
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Figure 1. Comparing the results of the CO group with the

- The results of the SF group are presented in Table 2. The
results obtained demonstrate a rise in PV after each frying of all
samples, this is normal as a result of the exposure of oils to the

permissible limits of PV.

heat several times.

Table 2:- The peroxide value of the SF group, before and after

each frying batch.
PV (mEqg\kg )
Sample 0 18t 2nd 3rd

SF1 0.498+0.001 | 2.661+0.0072 | 5.879+0.0036 | 7.584+0.0213
SF2 |2.928+0.0068|5.602+0.0066 | 8.644+0.0218 | 9.2413+0.0105
SF3 [2.704+0.0066|4.809+0.0185 | 5.067+0.0503 | 6.699+0.0142

5
SF4 |1.346+0.0584|7.2148+0.646 | 11.34+0.7448 | 12.503+0.4438
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Table 1:- The peroxide value of the CO group, before and
after each frying batch.

PV (mEq\kg)
Sample 0 15t 2nd 3rd
CO1 ]0.633+0.050| 1.0845+0.002 | 1.4171+0.054 | 2.9515+0.004
6 2 4 3
CO2 2.386+0. | 2.9582+0.002 | 5.692+0.0077 | 7.391+0.0275
0126 7 7
CO 3 [1.934+0.146| 1.975+0.0042 | 3.016+0.0537 | 3.112+0.378
CO4 |2.142+0.056| 2.267+0.0032 | 3.918+0.0201 | 4.933+0.0066
CO5 (2.93240.007| 5.599+0.0015 | 8.636+0.0402 | 9.211+0.0278
64 1

* 0.0 — Before Frying, 15— After frying the first batch of finger
potatoes, 2™ - After frying the second batch of finger potatoes,
3" - After frying the third batch of finger potatoes.

While the PV in the CO2 and COS5, were increased after each
frying, as the concentration reached between 7 mEq\kg and 9
mEq\kg respectively in the third fry, it was close to the
maximum permissible limit of 10 mEq\kg. This is an indication
of the importance of paying attention to the quality of the oil
and avoiding re-frying more than twice. In cases of high
concentrations of peroxide, a rancid taste is usually perceptible
[12]. However, the PV value of all CO samples before and after
frying was acceptable and did not exceed the maximum
permissible limits in edible oils, as shown in Figure 1. The
experiments were repeated three times for each sample, and the
relative standard deviation (RSD) was between 0.026 % - 12.15
%.
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All experiments were conducted at a frying temperature
between 180 °C and 190 °C [4].

The PV was determined in all samples by the iodometric
method.

Procedure

The iodometric titration method was applied according to [11],
to accurately weigh 10-12 g of oil sample in an Erlenmeyer
flask, 30 ml of acetic acid — chloroform mixture was added to
the sample, shaken well, and then 1 ml of saturated potassium
iodide was added, shake for 1 min., after that added 30 ml
distilled water and mix well again for 1 min, finally start
titration by adding sodium thiosulfate, using 0.5 ml of 1% starch
solution. The procedure was repeated three times for each

frying.
Result and Discussion

Two groups of edible oils available in the Libyan markets, corn
oil (CO group) and sunflower oil (SF group), which are
commonly used for frying, were selected, for determining
peroxide values (PV).

- The results in Table 1 showed that the PV of all samples of the
CO group were increased after each frying, it was noted that the
increase in the peroxide value was almost acceptable, as it was
close to between 3.0 and 5.0 mEq\kg in the sampled CO1, CO3,
and COA4.
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This study aimed to focus on: the determination of the peroxide
value in the different brands of edible oil samples purchased
from Tripoli markets.

Experiment
Regents

Acetic acid CH3;COOH p.a (WinLab); chloroform p.a (BDH );
potassium iodide p.a (Merck), , Sodium thiosulfate (Merck),
starch (T-Baker).

Sampling

Nine samples of different types of edible oils were purchased
from Libyan markets five types of corn oil (CO) and four types
of sunflower oil (SF).

Samples preparation
The procedure consisted of the following steps:

Step 1: The samples were analyzed without any treatment
(sample 0).

Step 2: Small amounts of fresh potatoes were added to the 300
mL of heated oil, and the time of frying continued for 8.0 min,
50 ml of oil was collected and kept in the stoppered flask
(sample 1%Y).

Step 3: The frying was repeated for another 8 min. by adding a
new amount of potatoes to the same oil in step 2, new 50 mL
were collected in the flask (sample 2"9).

Step 4: the frying was repeated for 8.0 min. more by adding a
new amount of potatoes to the same oil in step 3, new 50 ml of
oil was collected and kept in the stoppered flask as (sample 3™).
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The high temperatures of edible oil during frying may cause
degradation and changes in the composition of the oil. The
recommended temperature for frying foods is 180 °C, but it is
always higher than 180 °C in deep-fat frying [4]. This higher
temperature allows achieving the desired crispy texture and
quick cooking times. However, it also leads to some oil
absorption by the food being fried.

Mostly, the surface of fried foods absorbs large amounts of oil,
it reaches between 9% and 15% [5]. These oils, which were
exposed to high temperatures during cooking, may have a high
peroxide value, which may cause some health problems.

In the presence of influential conditions such as heat or light,
atmospheric oxygen reacts with the components of oils, causing
a change in the chemical composition of the oils due to the
formation of off-flavors and changes in color as well as loss in
nutritional quality [6]. Hydroperoxides are among the first
compounds that are formed during the oxidation of oils, which
leads to a loss of food quality and is harmful to human health
[7]. Recent studies have indicated some health effects on
humans, such as atherosclerosis, liver damage, and intestinal
tumors [8,9].

It is important to periodically monitor Edible oils by
determining the peroxide value (PV, mEq /Kg). The peroxide
value is determined by iodometric titration [10], by adding an
excess of potassium iodide to the oil sample. Peroxides react
with potassium iodide. The liberated iodine is then titrated with
a standard solution of sodium thiosulfate until the dark color
disappears [10].
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Keywords- determination, peroxide value, Edible oil, frying,
1odometric.

Introduction

Edible oils are produced from vegetable and animal sources;
they are essential in cooking and food preparation worldwide.
The most common vegetable oils used for cooking purposes are
corn oil, peanut oil, palm oil, olive oil, and coconut oil. Edible
oils are extracted from the seeds, fruits, or nuts of plants, while
animal oils are obtained from animal sources such as fish oil.
[1].

The significant increase in the production and consumption of
edible oils is due to the growth in the global population and
increasing demand for food, including edible oils. Recently,
awareness of the health benefits associated with some oils has
increased, such as olive oil, avocado oil, and coconut oil, which
are being promoted as having good health benefits compared to
traditional oils such as vegetable oil or corn oil. Due to the
growing global demand for edible oils, the last two decades
have seen a significant increase in production of 140% [2]. The
increase in demand for edible oils is due to the crucial role they
play in human nutrition, as they act as carriers of fat-soluble
vitamins such as A, D, E, and potassium, and also contribute
significantly to the availability of the basic energy that the
human body needs. [3]. the frying, particularly of potatoes,
accounts for a significant portion of the oils used in culinary
applications. Edible oil has become the main ingredient for the
preparation of fries, crisps, or other fried foods in general. Deep-
fat frying has a long history of preparing food, cooking oils were

used decades ago, dating back to around 1600 BC [ 4].
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Effects of repeated deep frying on the peroxide
value of edible oils

Soheir M. Derrbal', Nureddin Ben Issa!, Aisha A. Maidon'
"High institution of medical technology
Abstract:

Edible oils can be spoiled when exposed to high temperatures
during frying several times, which leads to the formation of
different compounds such as peroxides.

Peroxides are the main chemical indicator of deterioration in the
quality of edible oils. In this study, the peroxide value (PV) was
determined for different brands of edible oil, which are
purchased from Tripoli supermarkets.

The edible o1l samples were divided into two groups. The first
group CO is four samples of edible oil that are produced from
corn, and the second group SF is five samples that are made
from sunflower. The iodometric method was applied for
measuring PV, the experiment was repeated three times for each
sample, the results showed that there was an increase in the PV
for all CO samples after each frying, It was noted that the
peroxide value was higher in each frying for samples CO2 and
COS5 this may be due to the quality of the oil. As for the SF
group, the obtained results indicated that the PV was higher than
the CO group for each frying; it reached 8.64 mEq\kg and 11.34
mEq\kg in the 2™ frying for SF2 and SF4, respectively, while in
the 3" the PV in SF4 reached 12.5 mEq\kg.
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hierarchy of liver > gills > gonads > muscle, while Zn exhibited
a pattern of gonads > liver > gills > muscles. Pb concentrations
followed the order of liver > gonads > gills > muscle.

Regarding food safety, the findings suggest that the muscle
tissue of the investigated fish species falls within acceptable
limits proposed by the WHO and FAO. Thus, based on the
samples collected and analyzed, consumption of the muscle
tissue appears to be suitable for human consumption without
posing significant health risks due to heavy metal
contamination.

This study not only contributes valuable data on heavy metal
concentrations in fish from Lake Manzala but also underscores
the importance of ongoing monitoring and regulation to ensure
food safety and environmental health. Continued research in
this area is essential for mitigating potential risks associated
with heavy metal pollution in aquatic ecosystems.
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contact with water, also accumulated significant metal levels
due to their role in gas exchange and osmoregulation. Muscles,
with lower metabolic activity, showed the lowest metal
concentrations, consistent with previous findings across fish
species.

Comparisons with other studies including that of Sallam et al.
(2019) underscored variability in metal accumulation across
different water bodies and species, influenced by ecological

factors and sampling conditions. Importantly, metal levels in the
analyzed fish remained below legal limits set by regulatory
bodies like the FAO/WHO, reassuring the safety of consuming
these fish.

In summary, this study elucidates species-specific patterns of
heavy metal accumulation in fish, driven by ecological factors
and pollution levels. Understanding these dynamics is crucial
for assessing environmental health and ensuring food safety.
Further research into the mechanisms of metal accumulation
and their impacts on ecosystems and human health is warranted.

Conclusion

This study addresses a critical knowledge gap by investigating
heavy metal concentrations in Oreochromis niloticus and
Clarias gariepinus from Lake Manzala. Significantly different
metal levels were observed between the two fish species,
highlighting the importance of species-specific assessments in
understanding environmental contamination.

Moreover, significant variations were found among the
accumulation of metals in different organs of the studied
species. The accumulation pattern for Cu, Cd, and Hg showed a
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Discussion

The increasing human population has heightened the demand
for food, with fish being a staple for many worldwide due to
their nutritional benefits. However, aquatic environments are
facing pollution from urbanization and industrial development,
particularly heavy metals, which pose significant health risks.
Fish can accumulate these metals, impacting human health upon
consumption. This study investigated heavy metal
accumulation in various fish species, revealing species-specific
patterns influenced by factors like feeding habits, habitat, and
pollution levels.

The results indicated differential heavy metal accumulation
among fish species, with Oreochromis niloticus accumulating
high levels of Zn and Cu, while Clarias gariepinus showed
elevated concentrations of Pb, Cd, and Hg. Such variations align
with  previous studies, highlighting species-specific
bioaccumulation tendencies. Faetors—such—as—feeding habits;
habi . y _and sollution_levels_inf

metal-aceumulation-_The findings from Sallam et al. (2019)
support these results, as Nile tilapia showed higher mean

concentrations of Hg, Pb, and Cd compared to African catfish

and flathead grey mullet in their study. This pattern suggests
that Nile tilapia may be more susceptible to accumulating heavy
metals due to its feeding habits and habitat proximity to polluted
sediments in Lake Manzala.

Liver tissue consistently exhibited the highest metal
concentrations, particularly Cu, Pb, Cd, and Hg. The liver
serves as a vital organ for detoxification and metabolism,

storing metals for subsequent elimination. Gills, being in direct

Issue Third - septamber 2024 ® g °®
@



Study on Concentration of some Heavy Metals in Nile Tilapia, Oreochromis niloticus and Catfish, Clarias gariepinus from Lake Manzala, Egypt @

Table (12): The correlations coefficient between heavy
metals concentrations in all organs of O.niloticus

Heavy Zine Coppe Lead Cadmiu | Mercur
metals r m y
Zinc 0.284 | 0.637* 0.211 0.434%*
Copper 0.561%* 0.254 | 0.556**
Lead 0.241 0.311
Cadmiu 0.183
Mercury

* Significant at 0.05 ** Significant at 0.01

In C.gariepinus, a positive correlation was found
between zinc and cadmium (r=0.404), Zinc and mercury
(r=0.386), copper and cadmium ( r=0.481), copper and
mercury( r=0.551 ). Cadmium had positive correlation with
mercury (r=0.361) (table 13).

Table (13): The correlations coefficient between heavy
metals concentrations in all organs of

C.gariepinus.

Heavy . .

Zinc | Copper | Lead | Cadmium | Mercury
metals
Zinc 0.254 | 0.073 | 0.404** 0.386*
Copper 0.242 | 0.481** | 0.551**
Lead 0.202 0.05
Cadmium 0.361*
Mercury

* Significant at 0.05 ** Significant at 0.01
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Pearson correlation between heavy metals

investigated fish

in the

The Pearson's correlation matrix between the concentrations of
heavy metals in the investigated fishes is shown in Table 11.
Zinc showed a positive significant correlation with copper
(r=0.233), lead (r=0.225), cadmium (r=0.323), and mercury
(r=0.388). Copper is correlated with lead (r=0.283) and mercury
(r=0.366). There was a correlation between lead and cadmium

(r=0.242), and a correlation between cadmium and mercury
(r=0.341).

Table (11): The correlations coefficient between heavy
metals concentrations in the investigated fishes.

Heavy Zinc Copper Lead | Cadmium | Mercury
metals

Zinc 0.233* 0.225* 0.323** 0.388**
Copper 0.283* 0.196 0.366**
Lead 0.242%* 0.091
Cadmium 0.341**
Mercury

* Significant at 0.05 ** Significant at 0.01

In O.niloticus, there was a remarkable positive
correlation between Zinc and lead (r=0.637 ) , zinc and mercury
(r=0.434 ). Copper had positive correlation with lead (r=0.561)

and mercury (r=0.556) (table 12).
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Table (10 ): Mean heavy metals concentrations (ng/g dry
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wt.) in various organs of C.gariepinus

Heav
Yy
metal
S

Organs

Muscles

Gills

Liver

Gonad

Total

F-test

Meai SD
n

Mean2SD

Mean2SD

Mean2SD

I8

Sig.

Zinc

42.5428.8

123.7425.5

144.4438.4

172.14114.

120.478.1

7.7

0.001

Copp

3.2941.10{16.0545.04

98.92437.7

3.87541.37

30.5444.2

58.

0.001

Lead

0.3440.32/0.44540.38

0.52140.54

0.45540.25

0.4440.38

0.3

.@ Cadm

0.1140.08|0.24340.05

0.36940.24

0.22040.12

0.2310.16

5.3

0.004

Merc

0.0840.02/0.18540.02

0.30840.04

0.15340.02

0.1840.12

8.8

0.001

** Significant at 0.01

*#%* Significant at 0.001
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Similarly, for C. gariepinus, significant differences were
observed between Zn, Cu, Cd, and Hg concentrations in
muscles, gills, liver, and gonads, while Pb did not show
significant differences between these organs (Table 10). The
accumulation order of heavy metals in fish organs was as
follows: Zn > Cu> Pb > Cd > Hg. The total concentration values
of Cu, Cd, and Hg in fish organs were detected in the following
order: liver > gills > gonads > muscles. Zn contents in fish
organs were as follows: gonads > liver > gills > muscles. Pb
concentrations took the following order: liver > gonads > gills
> muscles (Table 10, Figure 12).

Table (9): Mean heavy metals concentrations (ng/g dry wt.)
in various organs of O.niloticus.

Heav Organs
y Muscles

metal | Mea

F-test

Gills Gonad Total

Mea

Liver

S

iSD
n

Mean£SD

Mean+SD

Mean£SD

iSD
n

Sig.

Zinc

30.748.7

118.7426.9

152.5426.54

186.5460.1

122.1468.01

34.

0.001

Coppe

1.6310.5

7.42941.39

285.24120.5

6.56543.36

75.224135.8

53.

0.001

Lead

0.1640.0

0.23340.05

0.49340.273

0.41740.25

0.32620.227

6.6

0.001

Cadmi

0.1410.0

0.17840.13

0.23440.113

0.15340.05

0.17740.102

1.6

0.186

Mercu

0.0440.0

0.15120.06

0.22540.055

0.118+0.05

0.13540.836

18.

0.001

*#% Significant at 0.001
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Fig.10. Mean Mercury concentrations (nug/g dry wt.) in
various organs of the investigated fishes.

Heavy Metal Concentrations in Fish Organs

Heavy metals concentrations in the organs of fish species are
presented in Tables 9 and 10 and Figures 11 and 12.
Significant differences were observed between Zn, Cu, Pb, and
Hg concentrations in muscles, gills, liver, and gonads of O.
niloticus, while Cd did not show significant differences
between these organs (Table 9).

For O. niloticus, the distribution of metals in the fish organs
followed this descending order: Zn > Cu > Pb > Cd > Hg. The
total concentration values of Cu, Cd, and Hg in the fish organs
were detected in the following order: liver > gills > gonads >
muscles. The sequence of Zn concentration in the organs
followed this order: gonads > liver > gills > muscles. Pb
concentrations took the following order: liver > gonads > gills
> muscles (Table 9, Figure 11).
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concentrations detected in O. niloticus and C. gariepinus
increased in the following order: liver > gills > gonads >
muscles. The liver of both O. niloticus and C. gariepinus
accumulated the highest levels of Hg. Additionally, all the
organs of C. gariepinus accumulated higher levels of Hg than
those of O. niloticus.The concentrations of Hg in the organs of
C. gariepinus were as follows: liver = 0.308 pg/g dry weight,
gills = 0.185 ng/g dry weight, gonads = 0.153 ug/g dry weight,
and muscle = 0.087 ug/g dry weight. Meanwhile, the
concentrations of Hg in the organs of O. niloticus were as
follows: liver = 0.225 pg/g dry weight, gills = 0.151 pg/g dry
weight, gonads = 0.118 ng/g dry weight, and muscle = 0.046
ug/g dry weight.

Table (8): Mean Mercury concentrations (ug/g dry wt.) in

various organs of the investigated fishes.

Heav Organs
= . F-test
y Muscles Gills Liver Gonad Total
metal Mea
s Mean+ SD |Mean+ SD |Mean+ SD |Mean + SD n +SD| F Sig.
. .0210.1 .0210. .04]0.153> 0.02 L .001%*
Claria0?387ﬂ:00 0 85i00 0308i00 0.153 iOO 0.183&:0 12 8.870001
5 ¢ 3 a 6 ¢ 5 5 *
Tilapi|0.046 0.03|0.151 0.06|0.225 0.05 0.05 0.83[18.30.001**
+ + + 0.118¢% 135+
a a 3 b 9 ¢ 5 6 D 6 | 5 *
Total |0.066 + 0.06 0.168+ 0.07 0.266+ 0.11 0.136 + 0.06 0.159+ 0.10
2 1 5 9 8
*#% Significant at 0.001
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Table (7): Mean Cadmium concentrations (ng/g dry wt.) in
various organs of the investigated fishes.

Organs
F-test
H
cavy Muscles Gills Liver Gonad Total
metal
S Mea .
Mean+ SD [Mean + SD |Mean+ SD |Mean = SD n +SD | F | Sig.
.10.110  0.08]0.243% 0.05]0.369 0.24(0.220°> 0.12 0.16 (5.3(0.004*
Clarzabi9Cigaioci50.235:|:86*
Tilapi . 1 A1 . 10 1.
o Hapt| 14309610 178 + 91310 2342 %1110 153 = 0903 | 1772 @10/ 161§ 146
® a 8 7 3 8 2 |9
Total |0.126 + 0';)7 0.211 + 0.810 0.302 + 0'519 0.186 + 0'110 0.206+ 0°114
** Significant at 0.01
m Muscles mGills m=Liver Gonad
0.4 -
£03
T =
S €
p 80'2 1
g §0.1
®
0.0 -
O. niloticus C. gariepinus
Investigated fishes
O

Fig. 9. Mean Cadmium concentrations (ug/g dry wt.) in
various organs of the investigated fishes.

Mercury (Hg) Concentrations

The mean concentrations of Hg in various organs of O. niloticus
and C. gariepinus are shown in Table 8 and Figure 10.
Significant differences were found in Hg concentrations among
different organs for both O. niloticus and C. gariepinus. Hg
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organs of the investigated fishes.

The mean concentrations of Cd in various organs of O. niloticus
and C. gariepinus are shown in Table 7 and Figure 9. There was
a significant difference in Cd concentrations among different
organs of C. gariepinus, while no significant difference was
observed in the Cd concentrations among the organs of O.
niloticus.Cd concentrations in the organs of both O. niloticus
and C. gariepinus increased in the following order: liver > gills
> gonads > muscles.

C. gariepinus accumulated the highest levels of Cd in its liver
(0.369 ng/g dry weight), gills (0.243 ug/g dry weight), and
gonads (0.220 pg/g dry weight). In contrast, O. niloticus
exhibited a higher level of Cd in its muscles (0.143 pg/g dry
weight) compared to the muscles of C. gariepinus (0.110 pg/g
dry weight). The concentrations of Cd in the organs of O.
niloticus were as follows: liver (0.234 pg/g dry weight), gonads
(0.153 pg/g dry weight), and gills (0.178 pg/g dry weight). The
muscles of both O. niloticus and C. gariepinus had the lowest
levels of Cd (Table 7).
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different organs of O. niloticus, whereas the concentration of Pb
in the organs of C. gariepinus did not vary significantly (Table
0).

Pb concentrations in O. niloticus and C. gariepinus followed the
order: liver > gonad > gills > muscles.C. gariepinus
accumulated the highest levels of Pb in its liver (0.521 pg/g dry
weight), gonads (0.455 pg/g dry weight), gills (0.445 ng/g dry
weight), and muscles (0.344 ng/g dry weight).In O. niloticus,
the concentrations of Pb in the organs were as follows: liver
(0.493 pg/g dry weight), gonads (0.417 pg/g dry weight), gills
(0.233 ng/g dry weight), and muscles (0.163 ug/g dry weight).

Table (6): Mean Lead concentrations (ng/g dry wt.) in
various organs of the investigated fishes.

Organs
Heav F-test
y Muscles Gills Liver Gonad Total
metal M
s Mean+SD | Mean+SD [Mean+SD |Mean+SD e:::I:SD F | Sig.
0.32 0.38 0.54 0.25 .38 (0.3
Claria|0.344+ 0.445+ 0.521+ 0.455+ 0.441:|:0 38 0.792
3 9 2 8 2 5
Tilapi |0.163 0.03 |0.233* 0.05 |0.493 0.27 |0.417  0.25 0.22 [6.6]0.001**
+ + + + 0.326+
a a3 ©5 >3 b5 7 4 *
.24 2 41 2 .31
Total 0.254:|:0 0.339&:0 ? 0.507:|:0 0.436:|:0 > 0.384:|:03
2 2 8 0 8
*#%* Significant at 0.001
@
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Table (5): Mean Copper concentrations (ng/g dry wt.) in

various organs of the investigated fishes.

Organs
F-test
Heavy | Muscles | Gills Liver Gonad Total
metals
M M
eziSD Mean+SD | Mean=SD eziSD Me:::I:SD F | Sig.
0. 0.5 1.3 1285.28 120.5 33 135.8 153.9(0.001**
1.63%+ 428+ + 56%+ 2R =t
miloticus 63 0 7 9 b3 6.56 6 e 1 6 *
¢ 1.1]116.05 5.0 1.3 58.210.001**
gariepinu3.29bi0 vEy 98.922+37.70 3.87"ﬂ:7 30.53+44.27 9 .
s
Total 2.46:|:;'1 11.741(5]'7 192.10:!:(1)29'2 5.22%’8 52.885:;02'8

*#%* Significant at 0.001

mMuscles mGills m=Liver Gonad

300
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Fig.7. Mean Copper concentrations (ng/g dry wt.) in
various organs of the investigated fishes

Lead (Pb) Concentrations

The mean concentrations of Pb in various organs of the
investigated fish species are shown in Table 6 and Figure 8.
There was a significant difference in Pb concentrations among
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Table (4): Mean Zinc concentrations (ug/g dry wt.) in

various organs of the investigated fishes.

Heavy
metals

Organs

Muscles

Gills

Liver

Gonad

Total

F-test

M
“.sp
n

Mean £ SD

Mean £ SD

Mean = SD

M
€, sp
n

Sig.

0.

niloticus

30.7
+38.
o £8.79

118.7 269
+
2 T

152.5 265
+
6° 4

186.5
30 %6011

122.1 68.0
e
5 1

34.9

0.001%*

*

C.

us

gariepin

425 288
+
1? 8

123.7 255
+
7° 9

144.4 38.4
5° 6

172.1 114.6
+
8° 2

120.7  78.1
=
3 7

7.73

0.001%*

E3

Total

36.6 21.6
==
3 3

121.2 25.6
=5
6 8

148.5 324
=25
1 3

1759'3 +89.38

1214 728
+
4 1

*#* Significant at 0.00

Mean Zinc concentration

200 -

150 -

100 -

50 -

m Muscles mGills mLiver

O. niloticus

Gonad

C. gariepinus
Investigated fishes

Fig. 6. Mean Zinc concentrations (ug/g dry wt.) in various
organs of the investigated fishe
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concentrations were found in the liver of both O. niloticus
(285.28 ng/g dry weight) and C. gariepinus (98.92 ug/g dry
weight) (Table 5).

The gills of C. gariepinus accumulated higher concentrations of
Cu (16.05 pg/g dry weight) than the gills of O. niloticus (7.42
ug/g dry weight). The gonads of O. niloticus contained higher
levels of Cu (6.56 ug/g dry weight) than the gonads of C.
gariepinus (3.87 ug/g dry weight). Muscles had the lowest Cu
values in both O. niloticus (1.63 pg/g dry weight) and C.
gariepinus (3.29 ug/g dry weight) (Table 5).
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Zinc (Zn) Concentrations

Zinc concentrations detected in the organs of O. niloticus and
C. gariepinus are shown in Table 4 and Figure 6. Zn levels in
the organs of the two fish species followed the order: gonads >
liver > gills > muscles (Table 4). Zn concentrations varied
significantly between the organs of the studied fish species.

In O. niloticus, Zn concentrations ranged from 30.76 to 186.53
ug/g dry weight, while in C. gariepinus, Zn concentrations
ranged from 42.51 to 172.18 pg/g dry weight. The highest Zn
concentrations were found in the gonads of both O. niloticus
(186.53 pg/g dry weight) and C. gariepinus (172.18 pg/g dry
weight).

The liver of O. niloticus accumulated higher concentrations of
Zn (152.56 pg/g dry weight) compared to the liver of C.
gariepinus (144.46 ng/g dry weight). The gills of C. gariepinus
contained higher levels of Zn (123.77 png/g dry weight) than the
gills of O. niloticus (118.74 pg/g dry weight). Muscles had the
lowest Zn values in both O. niloticus (30.76 pg/g dry weight)
and C. gariepinus (42.51 pg/g dry weight).

Copper (Cu) Concentrations

Copper concentrations in the organs of O. niloticus and C.
gariepinus are shown in Table 5 and Figure 7. Cu levels in the
organs of the two fish species followed the order: liver > gills >
gonads > muscles. Cu concentrations varied significantly
between the organs of the studied fish species (Table 5).

In O. niloticus, Cu concentrations ranged from 1.63 to 285.28
ug/g dry weight, while in C. gariepinus, Cu concentrations

ranged from 3.29 to 98.92 ng/g dry weight. The highest Cu
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Figure 4.: Means of fish weights.

Table (3): Mean heavy metals concentrations (ng/g dry wt.)

in the investigated fishes.

Fishes
Heavy
Imetals Clarias Oreochromis Total T-test
gariepinus niloticus o
T- | ..
Mean = SD Mean+SD Mean+SD - Sig.
©o
Zinc 120.73£78.18 |122.151+68.01 121.44+72.81 (0.08/0.93
Copper |30.535+44.28 75.23+135.82  [52.88 +102.85|1.97/0.05
Lead 0.441+£0.38 0.326+0.227 0.38 +0.318 [1.63]0.10
Cadmiu | 0.235+0.17 0.177+0.102 0.206 +0.141 |1.87(0.06
Mercury| 0.183+0.13 0.135+0.084  [0.159 +0.108 |2.02/0.05
* Significant at level 0.05
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Figure 3.: Means of fish lengths.

Table 2.: The range and mean of fish weights, g.

Weight (g) T-test
Fishes Range
Mean + SD |df| T Sig.
Clarias (320-680) | 449.00 +123.13
gariepinus
: 1 |3.666|0.002%*
Oreochromis | )15 420) | 285.50 + 68.78
niloticus
®
e®
Issue Third - septamber 2024 ® o, °®
@ @




Study on Concentration of some Heavy Metals in Nile Tilapia, Oreochromis niloticus and Catfish, Clarias gariepinus from Lake Manzala, Egypt @

observed between the weights of the examined fish species

(Table 2).

Metal Concentrations

The mean concentrations and associated standard deviations of
Cu, Zn, Pb, Cd, and Hg in the studied fish species (Oreochromis
niloticus and Clarias gariepinus) are shown in Tables 3-7 and
Figures 5-12. The general pattern of metal bioaccumulation in
both fish species was as follows: Zn > Pb > Cu > Cd > Hg.

Oreochromis niloticus accumulated higher concentrations of Zn
(122.15 pg/g dry weight) and Cu (75.23 pg/g dry weight). On
the other hand, Clarias gariepinus contained higher levels of Pb
(0.441 pg/g dry weight), Cd (0.235 ug/g dry weight), and Hg
(0.183 pg/g dry weight) (Table 3).

Table 1.: The range and mean of fish lengths, cm.

Length (cm) T-test
Fishes Range -
Mean £+ SD |df| T Sig.
Clarias
. (32.5-48)| 40.05 = 4.68
gariepinus
: 1 19.397]0.001%**
Oreochromis
o (21.7-28)| 24.74 + 2.15
niloticus
ON g @
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Quality Control:

To ensure the accuracy and reliability of the results, rigorous
quality control measures were implemented. This included the
use of analytical-grade reagents, contamination prevention
protocols, and the preparation of blank solutions to monitor for
potential contamination.

Statistical analysis

The obtained data were subjected to one - way analysis of
variance (ANOVA) and were used to assay whether sample
varied significantly between species. Possibilities less than 0.05
(P 0.05) were be considered statistically significant. All
statistical calculations were carried out with Spss.

RESULTS
Fish Lengths

The range and mean lengths of the investigated fish species are
presented in Table 1 and Figure 3. The length of Clarias
gariepinus ranged from 32.5 to 48.0 cm, with a mean length of
40.05 cm. In contrast, the length of Oreochromis niloticus
ranged from 21.7 to 28.0 cm, with a mean length of 24.7 cm.
There were significant differences between the lengths of the
examined fish species (Table 1).

Fish Weights

The range and mean weights of the studied fish species are
shown in Table 2 and Figure 4. The weight of Clarias
gariepinus ranged from 320 to 680 g, with a mean weight of 449
g. The weight of Oreochromis niloticus ranged from 215 to 420
g, with a mean weight of 285.5 g. Significant differences were
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Sample Preparation:

Each fish specimen was dissected using sterilized stainless-steel
equipment. Samples of the epiaxial muscles, liver, gills, and
gonads were placed in pre-weighed, clean, dry 25 ml beakers.
These samples were then dried in an oven at 80°C for 48 hours.

Digestion Process:

The dried samples were digested using a mixture of
concentrated nitric acid (HNOsz , 69%) and concentrated
perchloric acid (HCIO, , 70%) in a 2:1 ratio on a hot sand bath.
Digestion was continued until the solution became clear. Once
clear, the digest was allowed to cool, filtered through acid-
resistant filter paper, and transferred to 25 ml volumetric flasks.
The solutions were then diluted to the mark with distilled water
and stored in clean, sterile plastic bottles until the determination
of selected heavy metals using an Atomic Absorption
Spectrophotometer (AAS).

Metal Concentration Determination:

Metal concentrations in tissues were presented as micrograms of g
metal per gram of dry weight (ng/g dry weight). To prevent
contamination, all glassware was soaked overnight in a dilute nitric@

acid solution, rinsed with distilled water, and dried before use.
Reagents and Blank Solution:

All chemicals used were of analytical reagent grade. A blank
solution was prepared to check for any possible traces of metals
in the acids or distilled water used during the digestion and
dilution of the samples.
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Monitoring heavy metal levels in fish is crucial for public health
and understanding aquatic ecosystem health.

Materials and Methods
Fish Collection and Preparation:

The study utilized two commercially important fish species with
high nutritional value: Nile tilapia (Oreochromis niloticus) and
African catfish (Clarias gariepinus). These fish were purchased
from local fishermen at Lake Manzala (El-Mataria region)
during July and August 2017 (Figures 1 and 2).

o -’?_3“5‘3}‘3‘.(\1!\\,
o

a “ 4

Fig. 1: Nile tilapia, Oreochromis niloticus
Fig 2 : The African cat fish, Clarias gariepinus

Upon collection, the fish were placed in clean plastic bags,
stored in an icebox, and transported to the Zoology Department
Laboratory at the Faculty of Science, Damietta University. In
the laboratory, the total length and weight of each fish were
measured to the nearest millimeter and gram, respectively.
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cellular damage and immune system impairment (Afshan et al.,
2014).

Lead (Pb): Exposure to lead results in numerous health issues,
including abdominal pain, cardiovascular diseases, and
cognitive impairments (Ansari et al., 2004). Major sources
include vehicle emissions, ceramics, and plumbing (EI-
Bakkoch, 2009).

Copper (Cu): An essential element, copper in high doses can
cause anemia, liver, and kidney damage (Ansari et al., 2004).

Zinc (Zn): While essential for numerous bodily functions,
excessive zinc intake can cause severe health issues, such as
vomiting and liver damage (Khallaf et al., 1998).

Heavy metals enter fish through the skin, gills, and digestive
tract, where they are absorbed and transported to various organs
(Mohammed and Khamis, 2012). Prolonged exposure can lead
to numerous abnormalities in fish, including behavioral changes
and developmental disruptions (Akan et al., 2012). Fish, as the
final link in the aquatic food chain, reflect the environmental
contamination of their habitats (Shakweer, 1998).

Numerous studies have documented heavy metal accumulation
in fish species worldwide. For instance, Adeyeye and Ayola
(2013) found significant metal accumulation in the liver and
gills of Clarias gariepinus in Nigeria, while Ibrahim et al. (2013)
reported high levels in Clarias gariepinus from Egypt, deeming
them harmful for consumption. Various regulatory bodies, such
as the WHO, FAO, and EU, have established permissible limits
for heavy metals in food (Achide and Omame, 2017).
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These species, which differ in habitat and feeding habits, are
vital food sources in the region.

Review of Literature

The pollution of the aquatic environment is a global concern,
with heavy metals being significant toxicants due to their
toxicity, persistence, and bioaccumulative properties (Usal et
al., 2008). Industrial development, population growth, and
urbanization have exacerbated heavy metal levels in aquatic
ecosystems (Sarkar et al., 2016). These metals enter water
bodies through atmospheric deposition, erosion, and
anthropogenic activities such as industrial effluents, sewage,
and mining (Raja et al., 2009; Aladetohun et al., 2013). They
can accumulate in marine organisms, including fish, which are
then consumed by humans, posing health risks such as liver
damage, renal failure, and cardiovascular disease (Uzoamaka,
2016).

Mercury (Hg): One of the most toxic heavy metals, mercury,
occurs naturally and is released through human activities,
including industrial processes (Erdogrul, 2007). In aquatic
systems, inorganic mercury is converted into highly toxic
methylmercury by bacteria, which accumulates in fish and
poses significant health risks to humans, such as neurological
damage and kidney failure (Khallafet al., 1998; Soliman, 2006).

Cadmium (Cd): Toxic to aquatic organisms, cadmium
contamination arises from industries like ceramics, batteries,
and agriculture (Dheina, 2007). It can cause renal failure, bone
damage (Itai-itai disease), and various cancers in humans
(Fatoki et al., 2002). Cadmium exposure also leads to severe
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®
2011; El-Khayat et al., 2015; Zahran et al., 2015; Arnous &
Hassan, 2015).

A previous study conducted by (Sallam et al., 2019) reported
heavy metal concentrations in three fish species from Lake
Manzala: Nile tilapia, flathead grey mullet, and African catfish.
The study found that the mean concentrations of mercury (Hg),
lead (Pb), and cadmium (Cd) among these species followed the
order Nile tilapia > African catfish > flathead grey mullet, while

arsenic (As) concentrations were highest in flathead grey
mullet. These findings highlight significant seasonal variations
and species-specific _accumulation patterns, with potential
health hazards indicated for consumers (DOI: 10.1111/1750-
3841.14676).

Given the critical role of Lake Manzala in Egypt's fish
production amidst increasing contamination, it i1s essential to
assess heavy metal residues in fish species commonly

consumed in the region. Lake Manzala-alse-faces-eutrophication

| 1 . _andi | sk (Achide-&
Omame; 20+ 7)—This study aims to measure levels of copper,
zinc, lead, cadmium, and mercury in Nile tilapia (Oreochromis
niloticus) and African catfish (Clarias gariepinus) from Lake
Manzala to determine their safety for human consumption.

@
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metal accumulation and their ecological and health impacts is
essential.

Introduction

Fish is highly valued for its nutritional benefits, offering high-
quality protein, essential vitamins (A, D, E), and minerals
(phosphorus, selenium, iron, calcium, iodine, magnesium).
Additionally, fish is a rich source of omega-3 fatty acids (EPA
and DHA), which have been linked to numerous health benefits,
including reduced risks of arrhythmias, endothelial dysfunction,
coronary heart disease, Alzheimer's disease, and blood clotting
(Burger & Gochfeld, 2005; Brunner et al., 2009; Tuzen, 2009;
Ganjavi et al., 2010; Kromhout et al., 2012; Beveridge et al.,
2013; Parian & Mullin, 2016). Consequently, the American
Cancer Society and the American Heart Association

recommend consuming fish at least twice a week (Fernandes et
al., 2012).

However, the aquatic environments of fish are increasingly
contaminated by pollutants, particularly heavy metals, due to
human activities and industrialization. Heavy metals such as
mercury, lead, and cadmium are toxic even at low
concentrations, while essential metals like copper and zinc
become harmful at high levels (Yilmaz, 2005; Turkmen et al.,
2008; Tuzen, 2009; Sary & Velayatzadeh, 2014; Alkan et al.,
2015). Lake Manzala in Egypt, a significant fishery resource, is
heavily polluted with untreated industrial, domestic, and
agricultural wastewater, resulting in metal contamination above
permissible limits and posing risks to the ecosystem and human
health (Ali, 2008; Abdel-Rasheed, 2011; Bahnasawy et al.,
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Study on Concentration of some Heavy Metals in
Nile Tilapia, Oreochromis niloticus and Cat Fish,
Clarias gariepinus from Lake Manzala, Egypt

Husayn Abu Hallalah, Naser Bazina, Mahmoud Salem
Ibrahim, Mai Ibrahim El Gammal, Mohamed Hamid
Bahnasawy Ayesh

Abstract

The increasing demand for fish, driven by its high nutritional
value, is challenged by heavy metal pollution in aquatic
environments from urbanization and industrial activities. This
study examines the accumulation of heavy metals (Cu, Zn, Pb,
Cd, Hg) in Oreochromis niloticus (Nile tilapia) and Clarias
gariepinus (African catfish) from Lake Manzala, Egypt, using
Atomic Absorption Spectrophotometry. Results revealed
species-specific metal accumulation patterns: O. niloticus
accumulated higher levels of Zn (122.15 pg/g) and Cu (75.23
ng/g), whereas C. gariepinus showed elevated Pb (0.441 ng/g),
Cd (0.235 npg/g), and Hg (0.183 ng/g) concentrations. Liver
tissues consistently exhibited the highest metal concentrations,
followed by gills, gonads, and muscles. The metal levels in fish
muscles were below FAO/WHO legal limits, indicating their
safety for human consumption. These findings highlight the
importance of species-specific assessments and ongoing
monitoring to understand environmental contamination and
ensure food safety. Further research into the mechanisms of
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5.2. Future Direction

The study provides a comprehensive account of the
implementation of energy-efficient communication protocols.
However, there still exist areas that may need future
exploration. These include the following:

e There is a need for integrating sophisticated ML techniques,
including neutral networks and deep reinforcement learning.
This may consequently optimise the performance of the
proposed protocols.

e There is a need for integration with emerging technologies.
Typically new technologies including edge computing, 6G,
and blockchain emerge, and there will be opportunities for
integrating energy-efficient communication protocols with
such innovations.
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of the sleep mode techniques is entirely effective in minimising
the base station energy consumption. This is especially critical
in networks with limited activities (Pradhan, & Rajeswari,
2021).

Other than energy being saved, it is evident that the
proposed protocol at the same time will primarily maintain a
relatively higher level of QoS. From the findings, it is evident
the simulation protocols have the capability of achieving
achieve required data transmission rates, and latency alongside,
reliability, even in situations which are have entirely
challenging networks.

5.0: Conclusion
5.1: Summary

The study evaluated energy-efficient communication
protocols implementation framework in light of green wireless
networks. The findings relative to the proposed protocols,
which incorporated AMC, sleep mode techniques and EAR,
showcase that they have the capability of leveraging and saving
a significant amount of energy consumed without
compromising the performance of the underlying network. In
essence, integrating renewable sources of energy including
solar and wind, will ultimately exacerbate the sustainability as
far as wireless network is concerned. With this in place, it will
pave the way for an ideal pathway for reducing their action in
terms of their carbon footprint impact. In the study, the
simulation together with examined case studies validates the
efficiency and effectiveness of the proposed protocols in diverse
scenarios in the real world.
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findings of a typical evaluation, pinpointing the achieved energy
savings alongside the impact of the performance of the network.

4.1. The Setup of the Simulation

The implementation of the simulation took into account
a custom-built networking simulator modelling the behaviour of
wireless networks in diverse conditions. The underlying
configuration of the simulator is imperative in assessing the
performance protocol proposed based on the reliability of the
network, QoS, and the energy consumed. The simulation
scenario primarily adopts both urban and rural environmental
conditions which significantly vary with diverse network traffic
levels. As far as the simulation is concerned, the adopted
parameters are confined to the collected real-world relative to
the existence of wireless networks.

4.2. Energy Savings and Quality of Service (QoS)

The study findings showcase that the proposed energy-
efficient communication protocols tend to harness far much
higher energy savings far much higher compared to traditional
protocols. Considering scenarios associated with low traffic
levels, the energy saving is above 40%. Contrarily, in high
network traffic, the energy savings are approximately 20% to
30% (Behera et al., 2022).

In essence, the AMC technique has been discovered to be
more efficient since it significantly reduces the consumed
energy, especially in places where channel conditions fluctuate.
On a similar prospect, the EAR protocol also saves a significant
amount of energy through the selection of routes with the
capability of reducing the consumed energy. The consideration
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component is placed in sleep mode without posing any
significant effect on network performance.

The sleep mode algorithm simulation demonstrates its
efficiency in minimising the energy consumed, specifically in
networks with ever-changing traffic patterns (Ashraf, Boccardi,
& Ho, 2010). The results showcase substantial energy saved but
still, the QoS remains steadfast. Figure 2 illustrates the results
obtained from the simulation for the sleep mode techniques,
displaying the energy saved during various periods of
relentlessly low network activity. It showcases the predictive
model efficiency within accurately anticipated periods of low
activity minimising the energy used.

2.501 Energy Saving
2.25
2.00r
L5
1:50 |
1.25F
1.00
Q.73 |
0.50

Energy Saving (%)

0 5 10 15 20
Time Periods (Hours)
Figure 2: Simulation Results for Sleep Mode Techniques

4.0. Experimental Evaluation, Results and Discussion

An evaluation of the proposed energy-efficient
communication protocols is examined by several real-world
examinations and simulations. This section presents the
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selection is confined to a policy m aiming to reduce the
consumption of energy while meeting the requirements of

QoS.

e Reward Function: The reward R, is denoted as a function
of the saved energy and the QoS achieved. The reward
function can be described by Equation (2):

R, — —E, + X-QoS, @)

Whereby E; prescribed consumed energy, Q,S: denotes

® the quality of service, and A represents the weighting factor

balancing energy efficiency and QoS.

e Policy Update: The policy « is updated using a Q-learning
reinforcement learning algorithm that over time maximises
the cumulative reward.

3.3. Sleep Mode Techniques

Sleep mode techniques are primarily designed to
minimise the energy consumed by various components of a
network by placing them into a low-power state when they are
not actively receiving or transmitting data (Ashraf, Boccardi, &
Ho, 2011). These techniques have proved worthwhile in
minimising the energy consumed at base stations, where among
the highest energy consumers is in wireless networks. In this
study, the development of the sleep mode algorithm is confined
towards a predictive model anticipating periods of limited
network activity (Mohamed et al., 2018). Undertaking a detailed
analysis of various historical traffic patterns at the same time
while making use of ML techniques, the algorithm is in a
position to predict when a base station or subsequent network
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amounts of energy resources or those harnessing energy from
renewable energy sources (Chen et al., 2011).

An assessment of the efficiency of the EAR protocol is
achieved through simulations. This is then followed by
comparing traditional routing protocols. The results showcase a
substantial reduction in the energy consumed, particularly in
incidences characterised by high network traffic as depicted in
table 1.

Table 1: Comparison of Energy Consumption in Distinct
Routing Protocols

Routing Energy_ Network Traffic
Protocol Consumption (Mbps)
(Joules)
Prosed EAR 750 50
protocol
Tradl.tlonal 150 50
routing 1
Traditional
5 . 4
® Routing 2 00 20

The following algorithm for the EAR protocol which is

¢® based on a reinforcing learning framework in which the network

learns the optimal routing path continuously relative to the QoS
and energy consumption metrics is adopted:

e Representation of State: The state S; at time t denotes the
nodes of energy levels, the traffic load and remaining
battery life.

e Selection of Action: The action A; corresponds to the
selection of the subsequent hop in the routing path. The
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Figure 1.0: SNR for AMC versus Energy Efficiency
3.2: Energy-Aware Routing (EAR)

The purpose of energy-aware routing (EAR) protocols is
to extend the battery life of mobile devices while reducing the
ultimate energy consumed by specific networks (Banerjee &
Hussain, 2018). Tentatively, this is achieved through the
selection of routes that may significantly limit the energy
consumed in the course while considering a myriad of factors
including the energy needed for transmission, battery life nodes
remaining, and the opportunity to harness energy.

In the model, the implementation of the EAR protocol is
achieved by using the reinforcement learning algorithm. This
element continuously learns through the influence of the
network environment, adapting towards the routing decisions at
the same time following real-time conditions (Banerjee, &
Hussain, 2018). At times, for instance, the algorithm may
prioritise routes that pass through nodes with substantial
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The modulation order M adjustment of the AMC

algorithm typically following the conditions of the channel,
aims to maximise 1. The algorithm typically executes its
operations as follows:

Initialisation: It entails setting initial modulation order M,
alongside coding rate Ry followingthe average channel
conditions.

Channel Estimation: Involves estimating the channel
conditions continuously in calculating the prevailing SNR.

Adjustment of Modulation: With an improvement of
SNR, increase M; if it deteriorates, reduce M.

Coding Rate Adjustment: Consequently, adjust the coding
rate R to maintain a balance between error rate and energy
efficiency.

Energy Efficiency calculation: Calculate 1 while at the
same time updating the coding parameters altogether with
modulation to maximise 1.

Finally, the model will be instrumental in having a detailed

theoretical foundation regarding the trade-offs in the energy

consumed, QoS and ultimate performance of the network (Ren,
Zhang, & Lu, 2020). Figure 1 illustrates the relationship
between SNR and energy efficiency for an AMC algorithm

showcasing how efficiency of energy improves with an
increase I SNR and how the algorithm adjusts the modulation
in optimising performance.
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schemes can help in the transmission of additional data with
similar energy (Boukerche, Wu, & Sun, 2019).

Contrarily, channel conditions deterioration, may call for
the adoption of relatively lower-order modulation schemes.
This will be vital in the maintainace of transmission integrity
while at the same time helping in energy conservation. The
algorithm created for such an objective is primarily dependent
on the feedback loop. In such a circumstance, the receiver
monitors the conditions of the channel continuously while
simultaneously communicating them back towards the
transmitter (Ding et al., 2021). Thereafter, the transmitter will
end up adjusting accordingly following its coding and
modulation scheme. The underlying varying adjustment often
in the long range significantly improves the efficiency of energy
while still maintaining the anticipated quality of service (QoS)
by paving the way for entirely reliable data transmission.

The AMC model may be mathematically represented
following the Hartley theorem. It primarily relates the
maximum data rate achievable to the bandwidth and the
communication channel signal-to-noise ratio (SNR) (Johnson,
2006). Considering the theory, the efficiency of energy (n) is
expressed as the ratio of the data rate (R) to the consumed
energy (E). The relationship can be described by Equation (1)

R B -log,(1 + SNR)
g 2

E r (1)

e B denotes bandwidth,
e SNR is the signal-to-noise ratio
e P is the power consumed.
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Apart from solar power, studies have also pointed out the
significance of wind energy as far as wireless network
renewable sources of energy are concerned. Wind turbines have
been deployed and installed at base stations or subsequent
network components to generate electricity from wind (L1,
2022). In this study, the case taken into account constitutes an
incidence where wind energy through simulation was integrated
into wireless networks to ascertain their performance in typical
environmental conditions while considering elements including

turbine efficiency, speed of wind and capacity of energy stored ©

(Gandotra, & Jha, 2017). The results showcased that wind
energy is complementary to solar power in light of providing a
sustainable source of energy in wireless networks. With a
combination of solar and wind energy, it is possible developing
an entirely resilient and energy-efficient network infrastructure

(Bhuiyan, 2022).
3.0: Methodology

The research aims to develop energy-efficient
communication protocols by adopting the following
methodologies:

3.1. Adaptive Modulation and Coding

Adaptive modulation and coding (AMC) plays a
fundamental role in minimising the consumption of energy in
wireless networks. This is confined to the assumption that it
may appropriately adjust the modulation and coding schemes
following real-time channelling conditions (Lye et al., 2012).
For example, in incidences where channel conditions are
depicted as favourable, the usage of higher-order modulation
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like adaptive modulation and coding, sleep mode techniques
and energy-aware routing.

2.0: Literature Review

Studies have established that the integration of renewable
energy sources, like wind and solar, into wireless network
infrastructures is ideal for fostering sustainability and efficient
energy utilisation (Ezeigweneme et al., 2024). Considering this
research, there exists an opportunity to use renewable energy
sources in powering various network components. As such, this
will significantly minimise reliance on traditional sources of
energy. According to (2021), the most appealing applications of
renewable energy are incorporated in wireless networks in
utilising solar power in executing operations in base stations.
Equipping base stations with solar panels has been known to
limit overreliance on the electrical grid as well as a relatively
lower ultimate carbon footprint (Ernst, 2012).

Considering one of the case studies, solar panels were
installed at several base stations. This was followed by
monitoring the energy consumed and performance for
approximately six months. The results indicated that solar-
powered base stations have the capability of providing a reliable
and sustainable source of renewable energy, even in areas with
limited sunlight (Stephanie, & Karl, 2020). Broadly, the energy
saved by using solar power was indeed significant. As such, this
was considered a viable alternative for the reduction of the
negative impact towards the environment relative to wireless

networks (Sheng, & Liu, 2014).
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evaluation and the simulation reveal that the proposed energy-
efficient protocols may significantly minimise the power
consumed but still not compromise with the quality of service
(QoS) provided. The findings demonstrates the pivotal role of
energy efficiency in the evolution of next-generation wireless
networks alongside the provision actionable insights for
network operators, designers, and policymakers.

1.0: Introduction

The dramatic rise in the expansion of wireless
communication networks, driven by the surge in the
proliferation of the Internet of Things (10T), and mobile devices
has resulted in a corresponding increase in the energy consumed
(Bernardo et al., 2015). Traditional wireless networks, usually
characterised by their relatively higher energy demands, prove
unsustainable in the long range as a result of their operational
costs and environmental impact (Boukerche, Wu, & Sun, 2019;
Ren, Zhang, & Lu, 2020). As worldwide energy resources
proceed to strain, there is a call for the need for communication
protocols prioritising energy efficiency in the maintainace of
needed performance levels and reliability.

Energy-efficient =~ communication  protocols  are
mainstream in the development of promising solutions to
addressing such problems. Typically, the optimisation of the
usage of energy in typical network components, and the
underlying protocols may end up reducing the ultimate power
consumption as far as the wireless networks are concerned
(Sheng, & Liu, 2014). The paper primarily explores how such
protocols may be developed following multifaceted strategies
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Energy-Efficient Communication Protocols for
Green Wireless Networks: Algorithms, Strategies,
and Real-World Implementations

Nabil Y M Salih
Higher Institute of Science & Technology Al-Garabulli
Abstract

% With the surging demand for wireless communication, the need
for energy-efficient and sustainable network solutions has
emerged to be increasingly critical. The paper primarily delves
into the development and optimisation of energy-efficient
communication protocols designed to reduce the power
consumed 1n wireless networks while still maintaining

C

reliability and high performance. Through a comprehensive
analysis of diverse network components, including mobile
device base stations, and data transmission processes, the study
concentrates on the development of algorithms that minimise
the energy consumed to a significant extent. Fundamental
strategies taken into consideration range from coding and
adaptive modulation, sleep mode techniques and energy-aware
routing. The use of machine learning (ML) algorithms,

O)

especially in reinforcing learning and predictive analytics,
paves the way for dynamic adjustment of network parameters
in terms of real-time traffic conditions and user behaviour.
Integrating renewable energy inclusive of an array of sources
like solar and wind into wireless network infrastructures is also
explored and examined, paving a way for both resilience and
sustainability against power grid failures. Experimental
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computer science programs by addressing their specific learning

goals and participation patterns (Crues et al., 2018).

MOOCs have been studied for their effectiveness in fostering
self-regulation among students. High school students
participating in a MOOC for the AP Computer Science course
demonstrated improved self-regulation skills, which were
correlated with better performance in programming tasks
(Sands & Yadav, 2020).

MOOC:s have potential in bridging educational gaps by making
% computer science education accessible to underrepresented
groups. A study focused on Finnish schools highlighted how a
purposeful MOOC could alleviate the shortage of computer
science education resources (Kurhila & Vihavainen, 2015).

Conclusion

Instructor leverage, student mastery, student throughput,
student engagement, the opportunity offers to students to learn
important disciplines, facilitating coaching of concepts and
tools and serving as bridging subjects are some of the
advantages computer science students using MOCC could
benefit . The variables discussed under the conceptual
frameworks would enable scholars to investigate thoroughly the
readiness of MOOC among students of any subject. This
framework could researchers to conduct thorough
investigations and provide empirical evidence regarding the
phenomenon of high drop-out rate of students learning via
MOOC:s.
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educational standards in computer science by providing access
to high-quality learning materials and fostering active learning
environments (Mtebe & Kissaka, 2016).

The integration of MOOC:S in university settings has reshaped
pedagogical approaches. Research has shown that MOOC:s, like
those offered for introductory computer science, have broken
enrollment records and have significantly influenced teaching
methodologies (Karsenti, 2013).

MOOC:s have been designed to cater to specific audiences, such
as teenagers and high school students, to introduce them to
computer science concepts. An example is the bilingual MOOC
“Code Yourself” which focuses on making computer science
accessible to younger learners (De Kereki & Manataki, 2016).

MOOCs have also been used as tools for outreach and
recruitment into computer science programs. A study in Puerto
Rico utilized a MOOC to increase interest in computer science
among teachers and students, which subsequently boosted
enrollment in related courses (Ordonez Franco et al., 2018).

Some universities have developed pre-MOOCs to prepare
students for advanced computer science courses. These MOOCs
aim to bridge the knowledge gap and equip students with the
necessary foundational skills (Spieler et al., 2020).

MOOCs have also been explored as supplementary tools in
secondary education to enhance computer science competencies
among students. Studies indicate that these courses can
effectively complement traditional teaching methods and
provide additional resources for learning (Grella et al., 2017).

Research has examined the role of MOOCs in addressing
gender disparities in computer science education. Findings
suggest that tailored MOOCs can help in retaining women in
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different language might be required. In this case, a MOOC
could be a beneficial method to quickly learn the new
programming language. Similarly, a medical professional might
desire to work with specific imaging data and could use a
MOOC like "Statistical Analysis of fMRI Data" offered by
Johns Hopkins University on Coursera to acquire the necessary
new skills. Due to the fact that MOOCs are free and have no
penalties for non-completion, they provide anyone interested
with an opportunity to explore various subjects.

Although the use of MOOCs could facilitate the advancement
of such adaptability in adult major skills learners, it depends on
how one implements the MOOC. Estimated, MOOCs could
integrate any information-sharing and learning structure.

Motivation

Motivation is a critical factor that empowers and sustains
learning behavior (Gagné, 1985). Currently, the retention rates
of MOOC:s are significantly low. It is reported that the average
completion rate for MOOC:s is below 7%. Breslow et al. (2013)
mentioned that 154,763 learners enrolled in their 6.002x
Circuits and Electronics course, yet only around 5% completed
the course and earned a certificate. It is crucial to understand
learners' motivation levels in the context of e-learning.
Consequently, educators can then implement the necessary
measures to enhance student engagement and learning.
However, there is a lack of experiential studies on assessing
students' motivation levels in MOOC settings.

The Use of MOOC in Computer Science education

MOOCs have been instrumental in improving the quality of
computer science education, especially in regions with limited
resources. For instance, a study in sub-Saharan Africa
highlights how MOOCs have been adapted to enhance the
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knowledge economical and easy to access. This, in turn, has led
to the growth of competition among industries worldwide.
Knowledge has become an important commodity, particularly
within the international labor market. The economic advantage
will originate in states where the public attains adequacy in
training, applying, and managing information into actionable
knowledge. The modern workplace demands new ways of
operating, relying heavily on high skills and specialist
knowledge (Brown, 2001, Bakon, et al., 2020). Post-secondary
education, seen as an information propagator and originator,
creates knowledge that propels innovation and change. Thus,
post-secondary education is regarded as an integral driver that
ensures propulsion for globalization. Conversely, globalization
also shapes post-secondary education. With the advent of the
new market, where knowledge workers gain value, it is
consequential to anticipate a significant impact on post-
secondary education (Tharindu, 2012). Higher education
proposals worldwide have contemplated substantial changes
recently, including privatization. This type of privatization
involves the shift from public instructional funding to either
cost-recovery techniques or cost-sharing techniques. For
instance, higher education institutions in Australia charge full
fees to foreign students while offering reduced rates to local
students; a similar scheme is applied by institutions in the
United Kingdom for both local and foreign students.

Technology Skills

Hoy (2014) indicates that MOOCs can provide a viable and
temperate approach to continuous professional development,
especially given the diminishing business funding for
professional training. MOOCs can be an optimal strategy to
frequently update one's skill set. For instance, a software
engineer may have expertise in using a particular programming
language, but for an upcoming project, acquiring skills in a
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Explanations of VVariables within the Framework
Internet Discussion

Professionals have examined distinct stages of participation in
online and distance learning classes, integrating the
characteristics of online students (Noel Levitz, 2011). Several
studies use unsystematic instances tracked to assess the impacts
of numerous approaches to online learning. The adaptability of
discoveries from online and distance learning classes to
MOOOC:s is obscure due to several distinctions in goals and class
frameworks. In contrast to conventional online learning,
MOOCs and distance learning classes are not planned to
accommodate substantial numbers of students, nor are they
typically designed for students who frequently transfer in and
out of classes. MOOC:s can be categorized as more uniform and
focused compared to other large-scale online efforts, such as
China’s Open University or Turkey’s Anadolu University.
Findings are required from further study on MOOCs. Despite
enrolling large numbers of registrants, MOOCs are
characterized by very low achievement rates. Determinations of
achievement and dropout rates may vary, depending on the
metrics used. Numerous reports indicate that achievement rates
generally vary between 1-2% to 5% of registrants (Ho et al.,
2014). An evaluation of 17 MOOC:s offered by Harvard and the
Massachusetts Institute of Technology in 2012 and 2013 found
that 5% of more than 840,000 registered learners successfully
completed their courses and received certificates of
achievement (Ho et al., 2014).

Technology Access

According to Tharindu et al. (2015), the rapid and unexpected
pace of change has tremendously led to the creation of
technologies, impacted globalization, and made critical
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assessing the impact on institutional brands and educational
outcomes.

The Theory of Connectivist Learning

Siemens (2005) defined connectivism as the process of linking
information sources or specialized nodes. Learning occurs
through the connections within a network, often beyond the
direct control of an individual. Connectivism integrates
principles from complex self-organization theories, focusing on
connecting and networking individuals through digital
platforms like social media, wikis, and blogs to share opinions
and develop knowledge. The theory posits that learning is
concentrated on connecting information groups and that these
connections are more important than current knowledge levels.
New information is continually acquired and integrated into the
learning network.

The Proposed Conceptual Framework

Based on previous studies that examined the readiness of
individuals for the MOOC. The four dimensions of readiness
assigned to be tested are shown in Figure 1.

Internet discussion

Technology access

Technology skills The readiness for
MOOC

Motivation

Figure 1: Conceptual framework
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Designing MOOC curricula requires attention to meet learning
outcomes and engage learners through video instructions
(Cheah, 2016). Issues such as video quality, downloading
speed, and the need for transcripts are significant challenges
(Mihaescu et al., 2016). MOOCs conducted in English can
exclude non-English speakers (Cheah, 2016). Higher dropout
rates are associated with MOOCs due to various factors,
including the lack of peer feedback and the time constraints of
fully working adult students (Ho et al., 2015; Koller et al., 2013;
Colman, 2013; Morris et al., 2015).

MOOC Theories Development

Discussions on MOOC:s distinguish between two formats based
on pedagogical underpinnings: cMOOCs and xMOOCs.
cMOOQOC:s are based on connectivism, emphasizing community,
understanding systems, and networked learning. Students use
technology, information systems, and various media to achieve
their goals and share knowledge through their networks.
xMOOC:s, typically offered by renowned universities, focus on
personal understanding through standard lectures and
assessments, following a cognitive-behaviorist approach
(Conole, 2013).

MOOCs have seen a rapid rise in popularity since 2012. An
analysis of MOOCs offered by 66 American institutions
identified six common goals: (1) expanding educational access,
(i1) enhancing institutional reputation, (ii1) improving financial
outcomes, (iv) enhancing instructional outcomes, (v) advancing
teaching and learning, and (vi) conducting top-tier research on
learning and teaching (Jordan, 2015). However, MOOCs have
faced criticism for not democratizing education as intended,
with only a small percentage of institutions generating revenue
from MOOCs. Challenges include lack of clarity regarding
participant data and instructional outcomes, and difficulties in
e @
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broaden their student market and achieve marketing benefits
(Jenner & Strawbridge, 2015). MOOCs provide institutions
with opportunities to innovate new platforms and offer courses
in various disciplines (Prades et al., 2015). MOOCs also
encourage the formation of international and local partnerships,
enhancing the quality of courses offered (Pscheida et al., 2015).

MOOC:s offer institutions the ability to create meaning through
learning analytics (Yousef et al., 2015). They are gaining
support due to their ability to provide access to quality
education for all (Andone et al., 2015). MOOCs promote best
teaching practices through tweets, blogs, and status updates by
instructors (Kilgore et al., 2015). On-campus students who
engage with MOOCs benefit from the innovative and
interactive teaching methods (Roland et al., 2015).
Experimentation with pedagogy, such as combining MOOCs
with on-campus courses, facilitates global discussions and
sharing of opinions (Docq & Ella, 2015). Flipped classrooms
help non-campus students feel connected to top universities
(Roland et al., 2015). MOOC:s also help students build specific
skills and enhance personal growth (Malc, 2015, Bakon et al.,
2021).

Challenges of MOOC

Modern education involves various factors such as pedagogical
theories, active learning relevance, teaching methods, and the
increasing demand for in-person learning. MOOCs face
challenges like high dropout rates and cost pressures on
education providers. They rely heavily on advanced
technologies, requiring providers to be skilled in ICT and digital
instruction. This often leads to outsourcing to external
academicians, increasing administrative costs (Houston, 2013).
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academic results across various subjects (Chauhan, 2014;
Zhang, 2018; Huang et al., 2020). This study explores the
potential for Libyan students to learn Computer Science through
MOOC platforms. Currently, there is a limited number of
studies focused on learning Computer Science through MOOCs
in Libya. By using MOOC platforms, students can be located
anywhere globally, requiring only internet access (Levy &
Schrire, 2015). This approach allows Libyan and other students
to reduce the costs associated with studying abroad and provides
the flexibility to study from any location (Ruth, 2012).

2.0 Literature Review
MOOC Background

The term Massive Open Online Course (MOOC) was
introduced in 2008 to describe a course created by Stephen
Downes and George Siemens initially called Connectivism and
Connectivity Knowledge (Cheah, 2016). Their goal was to
explore the potential for collaboration among large groups of
participants using the internet and other online tools, creating a
richer learning environment than traditional methods allowed.
At the University of Manitoba, 25 students attended the course
in person while another 2,300 participated online from around
the world. MOOC:s that emphasize cooperation and networking
are known as cMOOCs. In 2011, Stanford University offered
three MOOC:s for free, including an Introduction to Artificial
Intelligence course taught by Peter Norvig and Sebastian Thrun,
which attracted over 160,000 registered students globally with
more than 20,000 successfully completing the course

Benefits of MOOC

European institutions use MOOCs to attract new students by
offering dynamic learning opportunities (Jansen & Schuwer,
2015). The media coverage of MOOCs can help institutions
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Keywords: Computer Science, Massive Open Online Course,
Connectivist Learning Theory, Conceptual Framework, Libyan
Students

1.0. Introduction

Massive Open Online Courses (MOOQOC:sS) are the latest trend in
educational institutions around the world. MOOCs are best
described by McAuley et al. (2010) as “an integration of the
connectivity of social networking, the facilitation of an
acknowledged expert in a field of study, and a collection of
freely accessible online resources.” MOOC:s are also viewed as
a scalable solution for open and online education with some
considering them to have significant political and social
implications (Kop, 2011). Computer Science is considered one
of the essential pillars of scientific knowledge. However,
learning Computer Science is challenging for a wide segment of
students, prompting educational institutions and authorities to
address these challenges. According to Smith (2013), students
achieve higher performance in Computer Science when they
spend more time learning outside the classroom where an
interactive environment enhances learning. MOOCs represent a
significant step towards breaking the constraints of traditional
course knowledge, allowing students to go beyond the
limitations of teacher-led and textbook-based learning.
Educational institutions, including primary and secondary
schools, must continue to enhance their strengths and maintain
positive perceptions with websites offering valuable
opportunities for this improvement (Caglar & Mentes, 2012).
The importance of MOOC:s has increased significantly over the
past decade with research showing that MOOCs can contribute
to student learning and improve
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A Conceptual Framework to Investigate Libyan
Students’ Readiness to Learn Computer Science
Subjects Using Massive Open Online Course
(MOOC)
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Higher Institute of Sciences and Technology
Soq Alkamis Msehel

Abstract

The The dawn of Massive Open Online Courses (MOOCs) has
revolutionized  the  educational landscape, offering
unprecedented access to quality education. This paper explores
the readiness of Libyan students to engage in computer science
subjects via MOOCs, a modality that promises to overcome
traditional educational barriers. The study aims to assess the
advantages and challenges associated with MOOC adoption
among Libyan students and proposes a conceptual framework
to facilitate this investigation. Key variables such as internet
discussion, technology access, technology skills, and
motivation are examined to determine their impact on students'
readiness for MOOC-based learning. The findings highlight the
potential of MOOC:s to enhance learning outcomes and provide
cost-effective educational opportunities for students in Libya.
This study contributes to the understanding of MOOC
implementation in developing countries and offers insights into
improving the integration of online learning platforms in the
educational systems of such regions.
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Recycled materials offer flexibility in their usage depending on

the product's intended purpose and the proportion of recycled
materials in the plastic blend. given these considerations and the
prevailing economic conditions, using recycled plastic is a
viable option, leading to improved economic.
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The short-term properties, yield strength, elongation at break
and flexural modulus of all blends are above the minimum
values required for polyethylene (PE100) grades. Therefore,
these properties did not represent any limitation for the
potential use of recycled polyethylene materials in the
production of pressure pipes[11]. In terms of intermolecular
cohesion, raw materials have better performance than recycled
materials (waste) because recycled materials are considered to
be brittle due to the random nature of their molecular

bonds[8][13]. The mechanical and physical properties of Oy

polyethylene decrease with the number of recycling stages due
to the degradation and reduction of the polymer chains. The
degradation of recycled polyethylene is more than pronounced
due to its previous processing [14]

4. Conclusions

The results indicate that the two different types of pipes
diameter share to similar mechanical and physical properties
in terms, as evidenced by the tests result. However, variations
were observed in the elongation with tensile test between the
two types. Furthermore, the study revealed that the mechanical
and physical properties of raw SABIC6006N outperform for
mixture (SABIC 6006N 83.3% RECYCLE 16.6%).

Notably the results of (mixture) for two types A&B were
exhibited weaker melting flow ratio tensile strength,
elongation, and resistance properties comparing with raw
SABIC6006N, so that Determining the right applications for
the recycled material is necessary because it is adding to the raw
material reduces some of its characteristics.
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Fig (6) Average results Pressure water test of samples for types A&B
3. Discussion

Observed that average reading value of melting flow rate for
both types of different diameter were very similar because the
samples were made from the same mixture and thickness. The
average values of tensile stress and percentage of elongation
were increased with type (A) compared with type (B), as result
may be from the influence of operational procedures on the
type(B), and for both types had a good water pressure resistance
at100 hours, from the results that obtained observed that the
difference diameter had a little effect, that were especially
variation on the tensile stress with elongation test.

The Melting flow rate, tensile stress and elongation of the raw
polyethylene SABIC6006N without recycle respectively from
data (0.23 g\10 min) (23 MPa) (603.11%), and the water
pressure had a little effect on the mixture or the raw material
because it was related to the product to be manufactured. Also,
observed that variation of the results for tests had conducted
on the mixture when it compared to the raw material.
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Fig (5) Average results of elongation test samples for types A&B

2.3 pressure test

In this test, a comparison was made between the two types of
A&B, that five samples were taken to test the ability of water
pressure resistance and measure the internal pressure resistance
of pipes (Hydrostatic Pressure Tester). The device that was used
manufactured by DEEPAK and using the international standard
(DIN 821). The test was conducted on the samples for each
types A&B, the sample cutting, sanding process and carried out,
then it was placed according to the specifications of device
required. The samples for type (A) had average value of
pressure water resistance recorded at 100 hours equal (25.84
Bar), the samples of type (B) had average value of pressure
water resistance recorded at 100 hours equal (26.03 Bar) (fig.6).
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2.2 Tensile test

The test conducted on the two types of A&B and also taken five
samples for each type, to determine the tensile stress and
elongation by using that a device which was manufactured in
India by DEEPAK POLYPLAST. The sample was cutting
according to the specifications dimensions and it placed into the
device, which applied the force gradually to it while monitoring
its effect on elongation until reached the point of failure and the
sample broken. Repeat the test on the two types of samples, the
readings record directly from the device then calculate the
average value. The samples of type (A) had averaged a tensile
stress equal (12.56 MPa) and a percentage of average value
elongation equal (366%).

The samples of type (B) had average value of a tensile stress
equal (11.00 MPa) and the average value of an elongation equal
(278.8%)
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(4) Average results of tensile stress test samples for types A&B
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stipulated specifications by standards national and international
(ASTMD 1238 Method A&B ISO 1133).

The device operates at a temperature of 190°C and it leaves for
a period of time until it reaches the that required temperature.
Sample was added to the device through a special opening, then
Skg of weight was placed on the top of the piston. Waited four
minutes, Then the sample extracted from the device was cutting
into several pieces, and each piece was mass weighed by using
a sensitive scale with an accuracy of 0.001. The previous test
was repeated to obtain accurate results. The average mass (g)
was measured to calculate the melting flow rate by using
((average mass of the cut samples \ time measured (g\ 10 min))
Then, calculated and obtained that the average of melting flow
rate for type (A) equal 0.1266 g/min and the average melting
flow rate for type (B) equal 0.12435 g/min (fig. 3).

0.127
0.1265
0.126
0.1255
0.125

0.1266

0.1245

==
-
0.1235
0.1235
_—
A

Melting Flow Ratio
g/min

0.123
0.1225
0.122
0.1215

SampleS

Fig (3) Average results of Melting flow test for samples of types A&B
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Fig (2) (SABIC 6006N 83.3% RECYCLE 16.6%)

2. Methodology and Tests

Experiments were conducted on the two types A&B of pipes
diameter were respectively (90, 110) mm, that manufactured
from the same (mixture) raw Polyethylene SABIC6006N and
waste Polyethylene SABIC6006N by percentage (SABIC
6006N 83.3% RECYCLE 16.6%). For each test of the
following, five samples were tested obtained from the (mixture)

and the average reading value was taken, then compared with
the data values of raw (SABIC 6006N).

2.1 Melting Flow rate testing:

Melting flow rate test Conducted on the two types A&B of
pipes, taken five samples for each type, to calculated the melting
flow rate used measuring device (Melt Flow Index Tester) From
DEEPAK POLYPLAST Company. The device was designed to
measure the melt flow rate accordance more accurately with the
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Properties were such as yield strength, elongation at breaking
and flexural modulus were above the minimum values required
for PE100 quality for all blends. In addition, two important
mechanical properties of polyethylene pipes, resistance to slow
crack growth (SCQG) and rapid crack growth (RCP), they studied
in details, Significantly, a dual correlation was found between
SCG and RCP with the recycled (PE) content in the blends,
enabling the development of predictive capabilities to ensure
compliance with requirements and specifications for pressure
pipe applications[11][12]. In this work, the studding carried out
on the two different pipes diameter that production from raw
polyethylene SABIC6006N and recycling of polyethylene
SABIC6006N waste, (SABIC 6006N 83.3% RECYCLE 16.6%)
(fig. 2). The aim of this of study is to shed light on some of
physical and mechanical of pipes properties with different two
diameters and using same mixture.

Global High-Density Polyethylene (HDPE) Market

Market Share by Application (%)

® Film and Sheet

= Injection Moulding
Blow Moulding

= Pipe and Profile

= Wire and Cables

5 Others

= www.expertmarketresearch.com

Fig (1) Global polyethylene market
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and other demanding applications (fig.1)[1][2] . Recently,
great effort has been made to improve its properties like quality
composite materials to suitable and economical different
engineering requirements[3].

The some requirements for modern technology for these
materials depend on their physical and mechanical behavior[4] [5].
Plastic waste, when collection separated sample for chemical
analysis, it was contained of 54% Polypropylene (PP), 39%
High Density Polyethylene (HDPE) 6% Low Density
Polyethylene (LDPE), and 1% Polystyrene (PS). When reusing
waste, the mixture provided a reasonably consolidated and
homogeneous structure with a different Morphology. So that
finding 1mportance in the possibility of using waste plastic
recycling[6][7].

(PE) is a promising material plastic with great physical and
chemical properties. It has a perfect combination of high-level
mechanical properties and good electric properties. In addition
to molding process is satisfactory and its cost is low. Especially
important to use for corrosion-resistant such as pipes and
linings and etc.[8]. The melting point of HDPE ranges from
132 to 135°C, and LDPE at approximately 112°C, it cannot be
dissolved at room temperature with any a known solvent [9].
The recycling of plastic holds significant importance in many
countries. However, the mechanical properties of recycled
plastic tend to diminish as a result of contamination during the
sorting or processing stages[8][10].

Recycling ( rHDPE) were blended with pure PE100 quality
HDPE in different proportions, the blends were thoroughly
characterized to determine their suitability for pipe applications.

® @
® 29

O)

O



® ®© ° J K ¢ Knowledge Crown Journal
®
Abstract

In this work studied some physical and mechanical properties
such as melting flow, tensile strength and elongation on the two
different pipes diameter manufactured from mixture, raw
Polyethylene SABIC 6006N and its waste, (SABIC 6006N
83.3% RECYCLE 16.6%).

That were achieved by experimenting with five samples for
cach test and taken average the results for both types of pipes
diameter (90, 110) mm. The average results obtained from both
diameters respectively were Melting flow rate (0.1266 g\10
min) (0.1243 g\10 min), tensile stress (12.56 MPa) (11 M Pa),
elongation (366%) (278.8%) and water pressure (25.84 bar)
(26.03 bar) The Melting flow rate, tensile stress and elongation
of the raw polyethylene SABIC6006N are (0.23 g\10 min) (23
MPa)) (603.11%), and the water pressure has little effect on
the raw material or the mixture. From the results we observed
that the difference in diameter had little an effect. That were
variations especially on the tensile stress with elongation tests.
There were also differences in the results for the melting flow
rate, tensile stress, and elongation tests compared to the raw
material.

Keywords: Polyethylene, Recycling, Melting Flow, Stress,
Elongation Pressure

1.Introduction

Polyethylene (PE) has become one of the most widely used
and especially thermoplastic materials in the world. Today’s
modern (PE) resins are highly using and suitable for
demanding applications such as gas pipes, circulating water,
drinking water systems, energy systems, plastic membranes
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From table No 8. There was highly significant effect (P<0.01)
interaction between experimental factors, soil type, method of
irrigation and water pore volume in exchangeable sodium
percent of soils at LSD, 5% for different methods for same soil,
pour volume — 0.97, for different pour volume for same soil and
methods — 1.29 and for different soil for same pour volume and
methods — 2.88.

In summary, it can be concluded that the composite analysis
data of the various soil parameters indicated that since these
soils under study containing calcium sulphate (gypsum ), by 38,
34 meq /100 g soil for soil 1 and soil 2 respectively, when
leached, calcium dissolves and the replacement of exchangeable
sodium by calcium takes place concurrently with the removal of
excess salts which tends to increase the rate of hydrolysis of
exchangeable sodium and often causes a rise of the pH reading
of the soil (Soil Conservation Service, 1973). However, the rise
in soil pH reading under these study treatments from 7.4 to 7.5
for Soil 1 and from 7.5-7.7 for Soil 2 does not indicate the
possibility of evolution to alkalinity in these soils.
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fzsz :
Lsp00s = toos [—— where S? is the mean square for error,

r is the number of replications, and t is the tabular t value for
degree of freedom (d f).

From table No 4. There was highly significant (P<0.01)
interaction between soil type, method of irrigation and water
pore volume in the concentration of exchangeable sodium in the
soils under study, at LSD, 5% for different methods under same
soil and pour volume - 1.00.  1.10 for different pore volume
under same soil and method and -1.21 for different soils for
same pour volume and methods. For exchangeable potassium
concentration as shown in table 5, the effect for two way
interactions was highly significant (P<0.01), at LSD, 5% for
different pour volume for same soil - 0.30, for different soil for
same pour volume - 3.50. for different methods for same soil —
2.90, for different soils for same method —2.8. For main effects,
the effect was highly significant (P<0.01), at LSD, 5% for soils
— 2.40, for pour volumes — 0.20 and for methods — 2.90.

For exchangeable calcium concentration as shown in tables 6.
For main effects in exchangeable calcium, the effect was highly
significant (P<0.01), at LSD, 5% for different methods for same
pour volume - 4.04. for soil - 0.89. For exchangeable
magnesium concentrations, soil - 0.89. pour volumes — 0.20
and for methods — 2.90. For main effects in exchangeable
magnesium concentrations (Table 7), the effect was highly
significant (P<0.01), at LSD, 5% for soil - 0.71 while the effect
was significant (P< 0.05), at LSD, 5% for pour volume - 2.90.
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Table 8.2. Means for main effects

SOIL TYPE POUR METHODS
VOLUME

SI  S2 Vi V2 M1 M2

79.43  57.34 68.58  68.20 67.15  69.63

(3.73) (5.77) 4.72) (4.78) (4.95) (4.55)

** SxVxM interaction are highly significant at 1 % level,
LSD 5 % for different methods for same soil, pour
volume - 0.97, for different pour volume for same soil
and methods - 1.29, for different soil for same pour volume
and methods - 2.88.

DATA ANALYSIS: -

Data from the experiment were prepared, tabulated in Excel and
statistically analyzed by double split design using procedure
described by Thomas & Little (1975).

The double split design is often quite useful for a three factor
experiment (as in the current study). In this experiment the
split- split design is desirable. Least significant difference
(LSD) used to test the statistical significance of the difference
between two means. the great advantage of LSD is that it is
easy to calculate and provides a single figure for making
comparisons where: -
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Table 8. Results of proposed procedures of exchangeable
sodium percent (ESP)

Continuous leaching Intermittent Leaching
sample volume
Concentratio  Recovery
Concentration Recovery
meq/100g so %
meq/100g soil %
Before After Change Before After Change
% %

SI V1 18.18 3.57 80.31 18.18 3.83 78.88

S1 V2 18,18 4.44 7554 18.18 3.09 83.00

S2 V1 1355 5.83 56.95 1355 5.66 58.18

S2 V2 13,55 5098 55.80 13.55 5.62 58.46
Table 8.1. Means for two way interactions

SxV SxM VM
V1 V2 M1 M2 M1 M2

CA

S1 7959 7927 S1 77.92 80.94 V1 68.63 68.53
(3.70) (3.76)  (4.00) (3.46) (4.70) (4.74)
S2 57.56 57.13 S2 5637 5832 V2 65.67 70.73

(5.74) (5.80) (5.90) (5.64.) (521) (4.35)

@
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Table 7.1. Means for two way interactions

SxV SxM VM
V1 V2 M1 M2 M1 M2
1145 7.50 s 10.45 (8.50) 16.01 11.73

S1 (2.21) (2.31) (2.23) (2.28) V1 (2.16) (2.27)

0 16.30 14.00 0 1536 1494 V2 979 11.70
(2.22) (2.28) (2.24) (2.26) (2.32) (2.27)

)

Table 7.2. Means for main effects .

@®

SOIL TYPE (a) POUR VOLUME (b) METHODS

(A

S1 S2 V1 V2 M1 M2
947  15.15 13.87 10.75 12.90 11.72
(2.26) (2.25) 221)  (2.29) (2.24) (2.27)

(a) Significant at 1 % level, LSD, 5 % for soil - 0.71.

(b) Significant at 5% level, LSD, 5 % for pour volume
- 2.90.
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Table 6.2. Means for main effects

SOIL TYPE (b) POUR METHODS
VOLUME

S1 S2 Vi V2 M1 M2

52.10 3135 4152  41.93 4139  42.07

4.71)  (4.39) (4.54) (4.56) (4.54) (4.56)

% (a) Significant at 1 % level, LSD, 5 % for different
methods for same pour volume - 4.04.
(b) Significant at 1 % level, LSD, 5 % for soil - 0.89.
Table 7. Results of proposed procedures of exchangeable
Mg+2
(meq / 100-gram soil)

sample  volume Continuous leaching Intermittent Leachin
Concentratio Recovery Concentration
Recovery
meq/100g so % meq/100g soil
% ®
Before Change After Before Change After
% % .
S1 V1 2.50 13.90 (2.15) 2.50 9.00 (2.27) e
S1 V2 2.50 7.00 (2.32) 250 8.00 (2.30)
S2 V1 2.66 18.13 (2.17) 266  14.47 (2.27)
S2 V2 2.66 12.59  2.32) 2.66 15.41 (2.25)
®° 7 @
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(d),(e), (f), Significantat 1 % level, LSD, 5 % for
soil - 2.40, for pour volume - 0.20, for
method - 2.90.

Table 6. Results of proposed procedures of exchangeable
Ca*?
(meq / 100-gram soil)

Intermittent Leaching Continuous leaching o
sample  volume
Concentratio Recovery Concentration Recovery
meq/100g so % meq/100g soil
%
Before Change After Before Change  After
% %
S1 vl 310 4.73 52.73 3.10 49.59 (4.63)

®

SI vV2 310 4.66 50.31 3.10 55.80 (4.83)

o S2 VI 335 445 3305 335 3074  (4.38)

o S2 V2 335 433 2947 335 32.16  (4.42)

N Table 6.1. Means for two way interactions
SxV SxM VxM(a)
V1 V2 M1 M2 M1 M2

51.16 53.05 S1 5152 5269 V1 4289 40.16

S1  (4.68) (4.74) (4.69.) (4.73) (4.59) (4.50)

31.89  30.81 S2 3126 3145 39.89  43.98

S2  (4.41) (4.37) (439)  (440) V2 (449) (4.62)
Issue Third - septamber 2024 ® | °@®

¢ O]



The efficiency of intermittent and continuous leaching of salt qffecte.d soils ®
Table 5.1. Means for two way interactions
SxV(a) SXxM (b) V xM (C)
V1 V2 M1 M2 M1 M2

S1 2410 46.00 S1 3220 3800 V1 19.80 24.80
(0.57) (0.40) (0.51) (0.46) (0.42) (0.38)

S2 2050 30.60 S2 2570 25.40 V2 38.00 38.60
(0.23) (0.20)  (0.22) (0.21) (0.31) (0.29)

Table 5.2. Means for main effects
SOIL TYPE (d) POUR VOLUME (¢) METHODS (f)

S1 S2 V1 V2 M1 M2
35.10  25.60 2230 3830 28.90 31.70
(0.49)  (0.22) (0.40)  (0.30) (0.37)  (0.34)

(a) Significantat 1 % level, LSD, 5 % for different pour
volume for same soil ®
- 0.30, for different soil for same pour volume -

3.50.

(b) Significantat 1 % level, LSD, 5 % for different
methods for same soil

- 2.90, for different soils for same method - 2.80.

(c) Significant at 1 % level, LSD, 5 % for different

methods for same pour volume - 2.90, for
different pour volume for same soil - 2.00.
®°® 5 ©
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Table 4.2. Means for main effects

SOIL TYPE
s1 S2
7743  57.44
(0.30)  (0.43)

**

S1

Sill

S2

S2

SxVxM highly significant at 1% level, LSD 5% for
different methods under same soil and pour volume
- 1.00, for different pour volume under same soil and
method - 1.10, for different soils for same pour

POUR
VOLUME
Vi V2
66.64 68.24
(0.36) (0.37)

volume and methods -1.21.
Table 5. Results of proposed procedures of exchangeable
K™ (meq / 100-gram soil)

sampl

V1
V2
V1

V2

Concentration

Intermittent Leaching

Continuous leaching
e volume

Before After

0.74

0.74

0.28

0.28

Recovery

METHODS
M1 M2
67.21 67.67

(0.38) (0.34)

Concentration

Recovery

meq/100g soil %

meq/100g soil %
Before After

0.59 2090 074 054 27.30

042 4340 074 0.38 48.60

024 1870 028 0.22 2230

0.19 3260 0.28 0.20 28.50
*®
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Table 4. Results of proposed procedures of exchangeable
Na*
(meq / 100-gram soil) **

Intermittent Leaching
Continuous leaching

sample  volume

Concentration Recovery
Concentration Recovery
meq/100g soil %
meq/100g soil %
Before After Before After

S1 vl 141 028 8032 141 030 70.90
S1 V2 141 035 7553 141 024 8297
S2 Vv1 099 043 57.05 099 041 5826

S2 V2 099 044 5590 099 041 5854

Table 4. 1. Means for two way interactions

SxV SxM VXM :
V1 V2 M1 M2 M1 M2
S1 75.61 79.25 S1 7793 76.94 V1 68.69 64.58
(0.29) (0.30) (0.32) (0.27) (0.36) (0.36)
S2 57.66 57.22 S2 56.48 58.40 V2 65.72 70.76
(0.42) (0.43) (0.44) (0.41) (0.40) (0.33)
C B ©
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In the intermittent method, each pour volume was divided
equally to two halves, half of the dose was applied at the
beginning of the study and the second half was added exactly
20 days after the first application. In the continuous method, the
(PV) was added continuously without allowing the soil to dry.
At the end of the leaching process, the soil from each column
was air dried separately, sieved using a 2mm sieve and stored
for some chemical analysis.

RESULTS AND DISCUSSIONS

All treatments combinations used in this study had a significant
effect on the exchangeable cations (Tables 4 — 8). The
concentrations of three cations, Na*, K* and Mg*? decreased
under all treatments. However, the concentration of
exchangeable Ca'? under all treatments showed a trend of
increase. Since those soils contain 38, 34 meq/100-gram soil
calcium sulphate for saline sodic and saline soil respectively,
calcium dissolves during leaching process and the replacement
of exchangeable sodium by calcium takes place (Soil
Conservation Service, 1973).

All treatment combinations showed a significant decrease in the
ESP (Table 8). However, the decrease was high in the first soil
type as compared to the second one in all leaching treatments.
These findings are also in accordance with those obtained by
Ozdemir&Beyce (1972) who reported that lowering of ESP was
due to the removal of exchangeable sodium.
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Then

bulk density
partical density!

% pore space = 100 — 100

-Preparation of columns

Thirty-two glass soil leaching columns were used in this
experiment to cover all experimental combinations, 3 and 6
pour volumes were used as V1, V2, two different methods of
water pouring, intermittent and continuous one were used as
M1, M2 respectively for each soil type.

In the intermittent method, each pour volume was divided in to
two halves, half of the dose was poured or applied at the
beginning of the study and the second half was added exactly
20 days after the first application. The duration of 20 days was
allowed to bring the soil to an apparent dry condition. In the
other set of columns, the (PV) was added continuously without
allowing the soil to dry.

Soil samples were also analyzed before and after leaching
processes for exchangeable cations (Na*, K¥, Ca*?, Mg*™?) and
cation exchange capacity (CEC) in meq/100 g dry soil which
used to determine exchangeable sodium percent (ESP) using the
formula listed below.

Exchangeable Na+

ESP = * 100

Cation Exchange Capacity

Where all concentrations in meq/100 g dry soil

®
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®
-leaching columns

A glass soil leaching columns 30 cm long and 10 cm diameter
were used. Each soil column had a provision of 5 cm in addition
to its absolute height to pour in water. At the base of columns,
a thin layer of glass wool and an 11 cm diameter of schwarzband
filer paper No. 5891 was placed to protect the draining down of
soil particles.

The weight of soil to fill the columns was calculated on the basis
of the soil bulk density, the weight of soil for each column was
3639 grams for soil-1 and 3591 grams for soil-2.

These soil samples were leached through thirty-two leaching
soil columns were used to cover all the experiment
combinations, the weight of soil to fill the columns were
calculated on the basis of the bulk density. Based on the soil
weight, the percent pore space for each soil type was calculated
according to the method described by Brady (1974) based to the
specific equations and they were 41 % for S1 and 38 % for S2.
This lead to the estimation of exact pore volume (PV) of the
water for leaching.
bulk density

0 : —
% of solid space particle density * 100

Since
% pore space + % solid space = 100
and

% pore space = 100 — % solid space
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®
Table 2- Chemical composition of soil samples before

®

leaching.
Constituents Soil-1 Soil-2
Soluble cations (meqg/l)
Na* 60.21 46.73
K* 3.99 1.92
Cal*? 60.00 50.00
Mg*? 49.00 40.00
%
Soluble anions (meg/l) 80.00 57.25
o
Calcium carbonate (%0) 9.25 7.87
Calcium sulphate (meq/100g) 38.00 34.00
EC (mmhos/cm at 25 °C) 10.82 8.82
PH (1: 2.5) Ratio 7.40 7.58

Table 3- chemical composition of water used for leaching

Constituents .
Soluble cations (meg/L) T
Na* 0.060 ,
K* 0.001 Y
Ca*? 0.050
Mg*2 0.225
Soluble anions (meg/L) 0.325
Cr
EC (mmhos/cm at 25 C°) 0.029
pH 6.6
®°® o ©
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Two sandy loam surface soil samples, saline sodic (S1) and
saline soil (S2) were collected from Taworgha Agricultural
project, located about 300 km east of Tripoli / Libya.

The objective of this study was to see the effect of method and
quantity of water application on the leaching efficiency of salt
affected soils.

MATERIALS AND METHODS
-Soil sampling: -

Composite soil samples were collected from 0-30cm depth, air
dried, sieved using a 2 mm sieve and analyzed for Physical and
chemical characteristics before leaching (Table 1, 2). The
chemical composition of water used for leaching is presented in
Table (3).

Table 1- Physical characteristics of soil samples before
leaching.

Parameters Soil-1 Soil-2
bulk density (g/cm?) 1.50 1.48
particle density (g/cm?®) 2.56 2.39
pore volume (%) 41.00 38.00
sand (%) 73.00 57.00
silt (%0) 18.00 40.00
clay (%) 9.00 3.00
Soil texture Sandy loam Sandy
Saturation percent 36.50 loam
32.00
Issue Third - septamber 2024 ® o °@®

Og

p
®



The efficiency of intermittent and continuous leaching of salt affected soils ®
for calcium and potassium than for magnesium and sodium,
which was attributed to reversible K fixation and precipitation
of Ca*? salts from solution. Beng et al. (2012) reported that
without evaporation, intermittent infiltration significantly raised
the average infiltration rate as well as drainage rate. With
limited irrigation frequencies, it raised the solute leaching rate
without influencing the final leaching efficiency. Moreover,
measured K" fixation was greater in pulse- irrigated than in
continuously irrigated columns. Zikri & El Sawaby, 1979

% indicated that the salt content of soils was decreased with the

G

increase of the age of leaching and it is more effective if the
permeability of the layer which extends from a depth of 40 to
90 cm below land surface increases by sub soiling or by drying
with the addition of adequate amount of gypsum and also
reported that the soil productivity increases with increase of the
age of leaching. Chi XU Wen et al (2015) indicated that soil
texture, irrigation amount per time and irrigation application
frequency had significant effect on salt and nitrate nitrogen
(NOs—N) storage of 0-40 cm depth soil in intermittent irrigation

O)

while only soil texture affected soil water storage obviously.
Cote et al (2000) stated that leaching efficiency in unsaturated
methods was higher than permanent waterlogging due to @
unsaturated conditions and water passes through fine pores.
Many studies have found positive changes that can enhance
leaching efficiency, such as improved electrical conductivity,
significant removal of exchangeable sodium, reduced sodium
adsorption ratio, increased soil permeability (Salah et al., 2015),
reduced bulk density (Chaganti et.al., 2015).
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Recently, many studies have been done to evaluate the use of
different levels of water application intensity and irrigation
amount of microsprinkler irrigation in coastal region with very
strongly saline silt soil (Chu et al., 2014, 2015). The greater
water application intensity and irrigation amount values were
having more advantageous under unsaturated flow conditions,
as they cause better water movement in the soil (Chu et al.,
2016.). In addition, they have found that after leaching, due to
microsprinkler irrigation soil was gradually changed to a
moderately saline soil.

Abd Al-Kader et al., 2022 found, a high correlation between
time flow and release capacity. In addition, the amount of
calcium and magnesium release with increase of porosity
volumes numbers and discontinuous leaching appeared a higher
release of calcium and magnesium (0.81, 1.18 mole.kg™!) in
comparison with that in continuous leaching (0.73, 1.02
mole.kg!). Satar Boroujen et al (2022) reported that both
intermittent and permanent leaching methods were reduced soil
salinity but this reduction is more frequent in intermittent
leaching, therefore intermittent leaching is more efficient than
permanent leaching.

Russo (1985) shown that with the higher levels of leaching, the
excess chloride was essentially removed, whereas considerable
sulphate concentration was maintained as a result of gypsum
dissolution in a gypsiferous desert soil. Leaching is more
uniform for saturated than for unsaturated flow was concluded
(Philip, 1984). Shaviv et al (1986) found that the salts leached
from column-packed soil — manu re mixtures were significantly
less than the total salt inputs. The loss of cations, was greater
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The efficiency of intermittent and continuous leaching of salt affected soils
that the efficiency of acoustic oscillations in expediting
reclamation processes, reducing leaching water requirements,
enhancing soil fertility, and facilitating integration into
agricultural cycle. In a reclamation experiment conducted in a
saline alkali soil in Antalya, Turkey, it has been found that
intermittent leaching was better in lowering of ESP. In addition,
in another field experiment, it was reported that the lowering of
ESP was due to the removal of exchangeable sodium
(Ozdemier&Beyce, 1972). Tagar et al (2010) suggested that
continuous leaching is the suitable method of leaching when
time for leaching is a limiting factor. However, for better results
for long duration (up to five months) intermittent leaching
methods 1s more efficient. The mean objective of this study was
to investigate the leaching efficiency of saline and saline sodic
soils on removal of exchangeable soil cations.

In an experiment, it was observed that leaching of the soil
columns with the simulated acid rain in south China, the impacts
of the simulated acid rain on cation leaching depended not only
on the simulated acid rain pH but also on the original soil pH
(Jia — EnZhang et al., 2007). Nesrin and Al- Mansori (2018)
reported that in both continuous and intermittent leaching
processes, all parameters tested decreased with time and when
comparing continuous leaching with intermittent leaching, it
can be noticed that the two heads, increasing the head size
results in a faster decrease across all parameters ph., Total
soluble salts (TSS), Cl, CaCOs, salinity (EC) in both continuous
and intermittent leaching processes.
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found that in continuous ponding, the depth of leaching was
approximately equal to the depth of water applied.

Elgabaly (1970) studied some soils having 2.3 % of salt content
in the UAR and found that for leaching the salts during summer,
it requires more quantity of water compared to winter season.
Furthermore, he observed that a minimum of 8000 m? of water
per hectare was needed to leach salts from a depth of 1.5 meters.
Khailah et al (2022) indicated that the soil improvement
program under the treatment of adding rice straw and gypsum
improved the physicochemical properties of the heavily saline
soil in the newly reclaimed coastal area where gypsum and rice
straw treatment turned out to be the best where salinity (EC),
sodium adsorption ratio (SAR), and exchangeable sodium
percentage (ESP) dropped to 3.61%, 5.04%, and 8.14%,
respectively. These values reached the safe limit of salinity-
sodicity (EC < 4dS m—!, ESP < 15%). In addition, the
incorporation of rice-straw with gypsum affects the ability to
increase the removal of sodium and thus enhance salt-leaching
efficiency.

Leaching with fresh water tended to increase the soil PH, and
the rate of downward movement decreased due to soil
dispersion under high PH (Soil Conservation Service, 1973). In
an experiment conducted at U.S. Salinity Laboratory, it was
observed that leaching effectively removed salts and boron, the
rate of removal of salts was comparatively more than boron. In
addition, it was found that with continuous ponding, the depth
of leaching was approximately equal to the depth of water
applied (Reeve et al., 1955). Sahakyan et al., (2024) reported
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INTRODUCTION

It is well known fact that in most of the countries which
characterised by arid to semi-arid climates where evaporation
exceeds precipitation, the migration of salts in water,
accumulation through and deposition are responsible for
Salinization of soils. In Libya, Taworgha spring, with a
dissolved solids content of about 3000 ppm which is the main
source of irrigation water in Taworgha Agricultural Project.
Salts influence directly or indirectly in irrigated soil properties,
given rise to saline soils. Salinity is one of the major factors
reducing plant growth and productivity worldwide, and affects
about 7% of the world’s total land area (Flowers et al., 1997).
The percentage of cultivated land affected by salt is even
greater, with 23% of the cultivated land being saline and 20%
of the irrigated land suffering from secondary salinization.
Furthermore, there is also a dangerous trend of a 10% per year
increase in the saline area throughout the world
(Ponnamieruma, 1984). Libya is one of the countries that
suffering from severe salinity problems. The processes which
result in an increase in the exchangeable sodium and sodium
carbonate in the soil led to the alkalization process. Miller et al.
(1965) reported that intermittent application of a total 60 cms of
water produced leaching effect which was significantly superior
over 90 cms of water applied by continuous ponding. Oster et
al. (1972) compared sprinkling ponding and intermittent
ponding and found that each could achieve the same extent of
leaching using different amount of water. A repeated leaching
with shallow depth was found to be more efficient in leaching
than permanent ponding (Bower, 1964). Doerping et al (1965)
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The efficiency of intermittent and continuous
leaching of salt affected soils

*Khereya. A. Ben farag
“Khalied. G. Aroimid

ABSTRACT

In this study the efficiency of intermittent and continuous
leaching methods of two types of soil, saline soil (S1) and saline
sodic soil (S2) from Taworgha Agricultural Project were
investigated. Two different pore volumes of good water quality
(EC 0.029 mmhos / cm at 25C, PH 6.6) and the concentration
of soluble cations for Na*, K*, Ca™, Mg CI- were (0.060,
0.001, 0.050, 0.225 and 0.325 meq /1 respectively). This water
quality was used in 2 and 6 PV. The experiments were carried
out by using leaching columns. The results indicated that the
efficiency of intermittent leaching was higher compared to
continuous one. These results may be attributed to the
replacement of soluble calcium ions in place of exchangeable
sodium ions in soils under study.

Key Words: - Intermittent leaching, continuous leaching,
leaching columns. exchangeable sodium. leaching methods,
Leaching efficiency.

*Tripoli University — Faculty of Agriculture — Tripoli / Libya -
**Western Mountain University- Gharyan / Libya-
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