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The impact of using Musrfy Tatbig to improve the level of
banking services from the perspective of Aljumuhuria bank

employees
LAl e taaa 3 BEEPEN | PR RVEV !
s Lol o lall g SLaBY) 4K Jrala Lol o lall g SLaBY) IS
EREp A5 30
king2014.mak@gmail.com malharair@yahoo.com
0926994587 0922503997

Abstract:

The objective of this research is to analyze the adoption of banking
application on the level of banking services in the Aljumhuria
Bank through the test hypothesis which is no effect to dopt the
banking application to improve the level of banking services. The
findings of this study is an average effect of using MusrfyTatbig
on the level of Aljumhuria bank services with value of R? = 58%
and F-statistic 55 which is statistically significant at 5% and no
problems of correlation DW = 1.71. the recommendations,
including the awareness of bank's customers to apply the kind
(ITC), which would reduce the costs of banking services and the
monetary authority represented in the central bank of Libya
adopted the use of this technology, not limited to Aljumhuria
Bank.

tpadlall
e o yadll Gubill malin alasiad i A dalas ) daball s3a i
Gy bl Gl debua DA oo Lysgenll Cipan G pead) el
Glardll (ggiwn Cpuad o malipd) 13 aladiu) il i s Y oian

5 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall


mailto:malharair@yahoo.com
mailto:malharair@yahoo.com
mailto:king2014.mak@gmail.com

International Science and 25 ) Tyl plall T 0 gt

Imtmrnastional Mebrmes mad Torlmeing demraal

Temoomnd | Volume 25 JeR . LN

Slo ey ghied Blawl lalll aadiu) Ll sda Lol ddjead)
G Al cliags g bl A (8 Djseand) Cipan go (e degana
e ran Gul malin ala3iuY Lavsie 586 dgng Lt e @l (e degane
Lee R? = 0.58 waaill Jalae gl Cum cdjsganll Ciymn b Cilardll (ggine
dad il A A pndll Clasdll (g5inn (puad uis (93T dalse 3535 S
Gl ADle 3sny sia Las %5 (ssine vie Lilian] disina a9 F = 55 L)
Aia dgag pae S lae DW = 171 4 0lSy puiall (g Ailias) 41V
Leg lein (e Sluagil) (o degane duball Cudd By paiall g (S5 L)
s IS 585 ) g5 Gl Ll ede Hladiul Al Cijladl e
b A Lawll ALl Gyl e Ll el A8 an oly diyead] cledl)
i 4jgganl) Cipan o i Y oy (Gl bl Ciyema

Guysganll Ciyan o pae Gl g SN Cjlad) dabibad) clals)
L pead) cilaral)

- '

tAadla
callad) Jgo JS 8 (golai®Y) Laliall 3 5)l 50 B peaal) deliall of @l Y
Qupa b G il o ) Slaslaal) A & il el ol s
IS sanas Ay Alle Cilaiie Cpelal dyeaall danll S galadiad of 3] sl
Janll 3¢y A padl Clucsal g dand ) Al 35S @l )
Oe e A AN A plEa) AU g leguia Tpei g AN i peadl
Coelal Al Al Cladl e dediall L yeaall Cleddll (s5iees daubay IS
wapll o L) Slaall mad 468 ddjae Sled aall dauly (ajd
Adliall ol A Aylal) agiblon o Db yeadll CV Il ehals gl s
gl Log 01 Lgililae aline Slad) A5lSe) (a0 b Comaaal Gl Ciiia
O e Aty FY) Ldyead) Lesdll pladind o e ol daaall b

6 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 JM\ Ay p gladl Ayl A

Imtmrnastional Mebrmes mad Torlmeing demraal

Jemoromad - \olume 25 pem Y LN

o Lis Al Aarall s el iyl e ol A penal) Closal) (ggiuss
A Claladl l dgag e Galibha daes L)sgandl Ciyuan g5 58
sdua) AlCig

o hrae Gul malin sasial a8 580 s S Gl dSE Gadls
Ot ) g5 o deadd) a3gd oS (53 (55 (i peanll Cilerdl] (g (el
G odnl) A debua Ky csDlaall e Cipadl cplelall Jalad (s5inne
Ul Jsall g sy
Cijlaal) sMan G yemall cilardll (ggicnn Gpent ) Gkl 138 alaiad (gags Ja”
"9kl
séaadl) daal

st aladi) 5 Lea Calad Gutie clsln Ll 3 duhall Ll (e
Agas e Lyl lasdl) (ghie (ualy ((Arae Gab) A Y] 4 adll
B sl S il i) ol o Y Al Capladls callall ki
SIS (gl e (Ko Lo Jemil Gaaail oSlaal) Gl e dlaill Cojliadd)
Dlaall dadidl) Slaadll (ginse (et 3 Aplall Cijleadls cplalall 2els b
Aeadll b (Ggiee (he iy Ciges Gl aladily 4l Gl
sl Cilaal
ddyad) Cledl) (ginn o iyan Gl sladial b 5ib (gae A ]
JAasiall
L Aran (Bl maliy aladii) Gluluy Glula] 80 — 2
dardll o bl (ggiee B Gubill 138 aladtil dales G dijee — 3
e Dlanll 5yalal) dud pacaal)

r&agl) daagla
S paa @)é O el duhyall sl clily Jalas @ :.b.a. 2 o) G.@.Ld\ Al yal) PR
oyl Aadaie Ay sganl

7 Copyright © ISTJ s gine qaball (5 gia

38l 5 o glall 40 gol) Alaall



International Science and 25 daad) Tyaly gyt 300 g

Imtmrnastional Mebrmes mad Torlmeing demraal

Temoomnd | Volume 25 JeR . LN

14w i)
lasdll (e (pund e Aymn Gk galin pladial il 5 sag Y

A yend)

(2020) bbb Adkaies daysganll Ciyean gosh (e Ao o duhy danll ag0a

sAdilud) calu)

cijlaall JB e gyl adall delii) A (Jesse Nakumwa) dn
ol alael e Dol dalsal) o capall ) cdaa Al LS B dylail)
o Aoal Al 58 ¢ AneY) Alal) ¢ AR (gries cilad lly g 5K bl
DA (e gl (S bay @alaad e Auhl) Croddidy alaill aa Jaladl)
G Al cliag Eua (TAM) LagleiSll Jod 7 3gai 8o by Olaiind 8ylaiul
i) (s2 Y Ll VI 5o AT adall maliy Gl @lgill e aal) )
Lol ) Cijleadll Jd G 5S) dgeaa J 8)5 pea bl agiy agllal)
o L) g Uil Aganll Aadl Hlaa¥) QS g 5K adall ddee ageds
AP | JPAPK JPEVEN

o Lig sy Ldpadl) cilasdl) Baga AT (2016 «cpall g3ua (AL) Aun
dilaal) AN dumji jlad) ) cda Ally Aol asla) did) ¢l Lay
e (Lpadl (Bl g aasiay) Alsa) dag S A jeadl) ciladll sase Y
laxdll 53sa (g ) Auhyall cliagig ¢ SV eabY) @il 8 Ll Lo,
Lilany) AV (giee cuilS Gum cdadipe il ale J<a Lig pSIY) 4 pendl)
. = 5% i digia

A paal) clasdl) aladiud e Sigall Jalgall (2016 03 ATy Ablial) L
Gugin all] e Aulue Auhy cpdaad) I dgay (e GO e dg AL
Al 33l Al Bleall e IS Bl gie Jlasl ) G Al oY)
D g Kl cledd) il e cdesdl) asead cclagleall lsi o4
cDanll i dgay e o0V Gigin 8 Alelall el Cjlead) B )

8 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyl plall T 0 gt

Imtmrnastional Mebrmes mad Torlmeing demraal

Temoomnd | Volume 25 JeR . LN

O ) Ayl cliagis @) HLaaY (SPSS 19 ) zeliy duhall cuediuds
ANy g3 S Ll L OIS (lasbed) il ASHaal B2l Al 5lgal) (ggies
S dsas e gpn e ml) e L pCY) clendl) ol e ddlias)
Aaadl sy A8 (e S Lilaa) JId
e g SN A yeadl claaddl aladiul ggiee of L duhall cliag WS

e Glasill o desene Cidy (paidie I ¥ @il i 8 )
Aaxall aalatind (gal Jrenll Lgaling 3 A4S0 Cilogledd) 5853 alaia¥) 5y 5un
g SN
Om A Jidasy Ayl 228 i ((Binuyo, Aregbeshola, 2006) 4wl
Craxdinly il Gsin B dlaull ol e cVLaly cilasladll L ik
world banking  Ja ;e cyds Al (22012-1990) 35l DA Lgiad) bt
CGlaagh a8y cdueyll Al Hlasa¥) dulasy 4ul)all culdy <and bankscope
o o bl e ay cVLaNy clasbaall Laslei€s alasid of I dadal)
Ml Cgin A pad) Joa) e dilad) e s SIS el JL

Laslsi€s i lea¥) 0o S il dplaal) dlgidl ol o dahall cuiss
Laslsi€s S ddels Lab ofy ccolaglaal) Laglei€s QiS5 dileldy cilaglaall
L) Cradly cbaglell & L) e AT dyad) oY1 Lo Glastedl)
- laglaall Lin o1g3Ss AT anlial) alodiedY) ajaty

Skl Uy
g fstY) Adjnal) dualae 1Yl

Juai) Al DA e sl Lgasi A ddyeaall cOalaall ells Lgil o
) dgaall byl e ALl Led) Jsaal dsdla adads 4 STy
Lol Adoall cVLaW) 35 e Ml aal DA (e dladl) @lgid) laaaas
(1002 2014 ¢ s

9 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyl plall T 0 gt

Imtmrnastional Mebrmes mad Torlmeing demraal

Temoomnd | Volume 25 JeR . LN

1dyig SN Adpaal) clardld) gl
Pk L gy S (K Aig V) cilandl (e diide ALK i) aaf

G deps A cladll JST ay :dbpadl (ATM) clily clesd
0o A padl dendl) ks Java (il Caagy Loy b aline (A gl Lajiss
Jasi A Gaal dlaall Phag daal) Cllsl aay agilalal dulhy L3N 8
dpad) cbladl o aadl dadidd WA e (Say dela 24 e
On ) digads aa)ll o Jlebia¥ly caddlS il e Gl
(22 (o ¢ 20130 peaall ciladll 2gas) sSleall

Oo Aalidl ledll @l a1 (Apad) Cilgl) Litlgl) Cipaal clesd
S s Al mi Gy ayl dseall aladialy dlldy Jseaall gl Dl
OSe (51 e JIga¥) wdag digaill Cililes ehaly saay o kel dslus
(12980= ¢ 2012 ¢ als aas daall) iy (o) Ay

Juii) DA (o daeall (Ko lardll 028 :(SMS) Braadll Jiluayd) cilass
e el A Apasl) ASalls £S5 laddll eyl Byl Jily
phiie U Lelin S Cipadll Ge g ally ddleall Glaglaa ) i)
Pyl Bl sda sl e iy (o g O gl & dbsall sl e
Caleay Lbyead) CNsenll amdg ool Cnadly iyl Jadlgng (saill
iyl L) ity (ATM) by,

Ay (i call) daadll sda Cajty i) ASE e ddpaal) Claadl)
oo dull adoe Jo Jeaall Pla (e ddyad)l clled) jlad) e sle
daatl Jaaall padd (o ol ol WA (e iy ddoall Cilagladll dSud
pellodl alazial e edaall Sar by cddpadd) clalaall ehaly Jsal)
(gredll) mieailly (ally Gaad) cilblee (& LYy dleall Clehial ils aa
(43 Ua ¢ 2008 (2l se 23 v (bl

(1

10 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyl plall T 0 gt

Imtmrnastional Mebrmes mad Torlmeing demraal

Temoomnd | Volume 25 JeR . LN

Al

Badia dadd (Sgiune i A Lddll Cajladl) e duig KNI Cajliadl) aam

lgie e Caloal 3o las ¢ Aypaal) aeadl dile ) 4l

iy e 0K S e AN G9d eDaall (e c.uj 5acld ) Jouasll
Alabaall dper ) Al psanl) oL ol o daxdl) il dalS) ALY
(62 U= 2001 c2eal 350na) L yeadl)

08 oo Ledidl Adjead) ciledll asn ) LaslaSil il s
Ay AN adlsall DA (e iy A1 (e eDlee ) Aplatll Cijladl)
(301 G ¢l gare cois cpe)

Ayl Capliadll (auany Callll (auan e g pSIY) ddall Jass
o=« 2004 « Dandapan.K) =LYl adass ddec b el g8 Nl
(32

Ugges ) ALYl Ldjpadl Gllead) 2a5 A& sgally cgll yég, de )
st Cijleaal) ge ekaall Jalad udluss

(1

4

Hleie SN Cagaal) (o desane g SN aial) Jilaosl tlguge

Olebiall 55 Al e saasall aal aal add ) aed) ) Shlaal)
3 Al Cajlead) @iy muiall o) ailll Bf cllgiaall IS (gou Jlussll 03¢
Al bl doad Gob e a3l ) &) Y Jilagll oda (e
Gaaay Ay ccball el o Glaayd) e ol Lo SN @l e
IS s o) aise gae Jie demie e dead A W) Y1 Al

(32 U ¢ il gage e cdanle) Aug S Aiea ill Jie dente
oan i O (el (e ¢ g SN gdall iy O ey 1daigilal el
Slaall Sl dllgly dlsa) Jpe Jia JSLie lgie i duigildll Hhlsal
oo Zllall cDaleall 8 4l (520 39 5N adall Bl o gy Gl

(1

11 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 'M"M Ay p gladl Ayl A

Imtmrnastional Mebrmes mad Torlmeing demraal

Jemoromad - \olume 25 pem Y LN

i) Al gag Lee Lpuall BIBU goadd) Jie dugild Ao lgie i
cgrpall gl salk

Ll Ciliad) & Cllall caas adlagll 5ol Laail) sac ) :Aaadil) jalaal)
Dseenl) ool dleall (mledd) DA e Lokl Sac ) aaa s ) g5
Weli il e Ml A8 30 e (@l ) gap B lea
gl (e B aSall b daall Glubd)

Laxd 3ok e Djseenll Cipas a3 tAoysgand) ipas (SMS) dads duk
(16016) will ) Ay Jll L Jpanall Cilell alainly lyy dyems
A lesa)

chrad) dilua ) lebag 568 Allga ol daais clelad ol oo el

L Gub oo dlyy " das Gl malyd Dysgeall Cipas s LS
Ciy 5 8 Aseanll Cipan g dhlin ) Jgeagll iy Cua (SMS)
Flaly cnee e leall Aa (adt cbladly Jiley Gubil) 1 i
cpuad g

58 DA bl aSyald) T ‘._?J_..\.«aﬂ Cles (oS okl C.A\.ﬁ).\ A
16016 iyas ded 8 RV Ay e Tas of o aasiadl lasaag
Byigiall lidl) aans Lgelsils ol dassall (el cig S ol

el Ul Jilae ZaiaY) EDleall Gy el Gadaill ooy

12 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyl plall T 0 gt
S

Temoomnd | Volume 25 JeR . LN

ol dasdl 2elsay Lysganll Cipan g5 aaes allse g Ak pdy -
RSV

séagl) de Ciuag Yl

Cipad gof Ba lilige (60) 0o d3sSe Adlpde due o duball i
COSS ebie Qlaldl by (lsde JSE ey cpubbl dbne dyysgand)
oy Lused (0 O5Se (558 (wlike (e Blae sa (sy (Likert scale) owledl)
Lebigaty duhyal) 8ol cubyad e 5y JS e duhall due ol dailge a0 poa]
Gl Gy alatialy Glaldl Gl Lilaa] lewld (Ko 4 @by )
Chaily ¢ pleall Taaglly (@hlgl) Glladd L) caall lgie dilasy)
dax S ) A8l cclysiall G 458 paanl DY) Jalray (gl
Adgaall F oy g jlaey Foslaa) 4o 4djeal (ANOVA) il il

s&aand) Al dalad) cilaglaad) s Lals

Gl chad e B U< dalaiall Lgaady DS Glasy Glall LB
& Pl cel waly adagll (ggusal ¢ alall Jagalls ¢ gaally (puiadl Jadiy
;S (1) ) Janl)

Cia sl Kigall Aalal) ilaslnall lgasiy LS Jiay (1) o) Jsin

gl g ghendd sl Ja el 2 o
FOCI I TP W) TN I P ST AT RPPRTEF e I R AT NP
b

1667 | 10 [mdouiy[333] 2 | wala[1667] 10 | 2920 [ 80 | 48 S
83.33 | 50 | <y [5667] 34 | A | 35 | 21 | 3930 | 20 | 12 ]
40 | 24 | oA 3167 19 | 4940
100 | 60 100 | 60 100 | 60 100 | 60

Ge Jo¥) sl li Gl Al Ggaiad) bl (2) &) sl mas
Glebany) s lialdl a6 3 hyan Gukd aladiu) sy sleal gliu)

13 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyl plall T 0 gt

Imtmrnastional Mebrmes mad Torlmeing demraal

Temoomnd | Volume 25 JeR . LN

) ALY sy DS (8 dlias digaiaad) diall Gllals 3l Al daled)
O Donall 138 & asil (BEAY) D llaeg dglbaall bVl leall dacsl
e bl Caai e SIS ) i Lee (34) iy el plall bl Jaussl) Ao
sl Jalaag (18) oplae (5)lae Cilymilis b e GUY) sai Cagad) aad)

agial) (e J8 il A i 31 (41)

pladin) ) JHiwal) el oli cad) e B odagiual) el (2) o) dots

(PArae Gkl malin
RUEY Jalas | DA | Bl | Bk age R | 2 | dlaa | @lge | Gllga 5 jadl)
gl | lall Gilga e

%357 20 352 5 5 5 32 13 JA X1
8.33 8.33 8.33 | 5334 | 2167 g deadll

%357 20 352 5 5 5 32 13 JA Xy
8.33 8.33 8.33 | 5334 | 21.67 % dseadll

%358 1.2 36.3 12 33 5 5 5 JA X3
20 55 8.33 | 8.33 8.33 % Al

%353 236 443 10 38 5 4 3 Jusl Xy
16.66 63.34 | 833 | 6.67 5 Vg Aeadll

%33 7.6 229 8 18 10 17 7 S ]
13.33 30 16.66 | 28.34 | 11.67 g dsealll

%48 14.9 30.7 4 6 6 27 17 JA X6
6.66 10 10 45 28.34 g dseadll

%41 18 34 44 105 36 117 58 JA Xy
12.39 29 10 | 3250 | 16.11 g deall

SV Bl lS jeaall i Alae A dpeal Sleb o Jsaall e g
ded) (30) pat lly Lnllly ((Arae Guld alin alad dgad) (0) paB (g
oaii Glly dabll Bal CalS dael Ji i o(ran Guk gl alasial
) s e BB B Lo (e 058 o (e (Apeaal) Gaudill el
o o(Bliall asgadl o LESH ki Byad) Gulaill meliy) gani lly doesl
Dlalan Jsn ileglaadls Cunll 2y 8) ais llg duselal) 352l duaal ClS con
i Laa cacsgiall (e B (A paall ks alin ae Jalaill wie (uAY) U (1
s Alodl 538 daal CulS Lt b yaal) Gubiill malin b 48 deje) Loy

14 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyl plall T 0 gt

Imtmrnastional Mebrmes mad Torlmeing demraal

Wb Ayt Volume 25 STJ%

Al Al chlgall 5L ali e Ayadll Gulill malin of s a) paB
aagiall 8 (4hyk e (g awal (e Ciyadll (Sa Las

H(Abpeaal) Cladil) (Seia Cppaund) goldl] yiiall adly Gasids

o) e S sl ol Cmsaiadl ebl (3) &) Jssall mas
Clelaay) Gy Gl 2B Gus ddjead) loddll (g Cpaniy (3l
osaally Adlaidl) i) e an Gum Ahagieall Al Sllal Gl ) Al
Lol sia Las (28.9) & snal plall leoad) dacsll dad o L) (g S
Jalaas (13.4) oiie (e ibailiy athi o GV a5 T cigad
agiall e QB i s e g3lly (45) D)

Gsiwa (en) il el olin ) Bie B cpbagiual) 6l (3) ad Jo>
(Adpaall cilasil

Qs | AN [ bagl | Gl f | e pf | L | @l | @l 5 jall
QY | g | eal saky e
%45 16 355 2 2 9 30 17 Sl ¥1
3.33 3.33 15 50 28.34 % Al
%41 10 245 5 11 22 9 13 Sl ¥1
8.33 18.33 36.67 15 21.67 % Al
%51 15 292 10 27 13 4 [ Sl ¥3
16.66 45 21.67 | 6.67 10 % Al
%54 18.6 344 3 6 6 31 14 s ¥y
5 10 10 51.67 | 23.33 Yo Asalll
%40 99 243 5 11 10 22 12 S ¥i
8.33 18.33 16.67 | 36.67 20 U Al
%42 10.7 253 4 10 11 23 12 S V6
6.67 16.66 18.33 | 38.34 20 U Al
%45.5 134 28.9 29 57 71 119 74 S Ya
8.09 18.6 19.70 | 33.06 | 20.55 O dudlll

SIsY) el el Joand) cljaal Aijlae A dsaal el of Jgaall (e seaing

Baally (Apae Gl malin (A8 o Judil) RIS (ands ) (e Allg
dN) e yae Guli melin Hadidl A8 cuw) paB Al A
s &bl paall cul€ g A (L deadl) adf (Sie Cun (e (A adl)

15 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyaly gyt 300 g

Imtmrnastional Mebrmes mad Torlmeing demraal

Jemoromad - \olume 25 pem Y LN

ST peal Ll ol ((hpamn Gl i Casn 3] Aladil (ki ) e
O e LN e ol (IS B2L)) e pati Ally AED syaEl) culS @l
e aal Gulaill i Al oF ) ads Len Goaal BT (e (ks i
o B Doaal @y doldly dddll B CulS g B Al i e s

Lo giall

taaall 314 ulid

byl (gysnal Ailiny) i il Lilras e Luld duhall sda DA S
ST %89 aiad ciady W Flo 5 S Jelea lial PDha (e ol cadl s,
Saad Qlalll J8 e deadied) lawY) ob oo JS8 &laa¥ly guyeaal
Nl Ll @l iy led Auh)l & acy e cldlly ddlaadl
Ll Al aadll Fli g S Jalaa sy B Jsaally

Lty Adlaaall F L g S Jalaa . (4)J saadly

&g S Wl Jales c)aal) ase BT
0.90 6 ran Gubi malin aladin)
0.88 6 A yead) Glaadl) (seiaa Cpald
0.89 12 S

ragl) dudah jLadl

Gl gmaling lasial i A1 A el (OLS) (gyrall Cilasyal) &l slaic)
e dah dysgenl) Cipadd ddpad) Gledl) (gfine (pasd (o Arae
20l dacaydll Hlos) aDA (e o5 gAlly Gl
Glesdll (gie Gt o Ayan Bulad malin pladial al i aag Y — Ho
Jd padl)

16 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall




International Science and 25 ) Tyaly gyt 300 g

Imtmrnastional Mebrmes mad Torlmeing demraal

Jemoromad - \olume 25 pem Y LN

Glardll (g5ine Cpunt o yae Gub malin aladial gal f sag - H)
Jd peadl)
P AU V) z3gar iy lialll o8 Ayl oda HLad) Caagas

A~

¥ = +by + b1 X;

sl 138 i il il
$ = —070 + 0.92X;
t (—03) (6.2)

R? =0.58

Ssinn Cpend (b Jealall sl e %58 o S ADL) s2e s
iy Gl gl aladial A5 Wjed Ajsgenl) Ciyead Adadl el
Ay e g AT dalse Wi pul) 038 (g0 %42 O Cos

by Ll Ligina e cul 5ya8al)l Glalaall Liguanal) (1) dad ol X
Lsina Ll VI Sl (sima e Adgaal) toded e B a5 (-0.3) cal )
dila) %5 (ggiwe e Adganll liad (e ST ay (6.2) b 3 by Ll
Ahe 39ag p2e o J5 a9 DW = 171 Osaily — (uyen & caaly lly )
ol G ADW st & akall sV z3ses aladiad by 313 )

s Joan dael Glaldl o6 ) jadl jlaadd LK Loginall 48 jaaly
1l bl ekl (s3lls (ANOVA) (pikal

S.V bl jlas | clayal) degara alaa F
ss LAl
Reg las3yl 1763 1 1763 55.09375
Res sl 320 10 32
Total gyasdl 2083 11
17 Copyright © ISTJ s gine qaball (5 gia

38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyl plall T 0 gt
S

Tembyur | \olume25  JeR L LN

dad (e S s by (55.09375) Lgusdl F dad O Jsaall e ity
Gy (Hi) dbad) dmpdll Jod Jm Lae %5 s e (4.84) Lyl F
Gsinn pend o pan Gubi melin aladiu) sal i oaag 4l e pan

) il
A il ) Gl Jeags

cOpgaally Alsall gas Al Clla] olad) dals (e il Ailiie dasal dllia -1

Cieai o IS Ayema Gulsi malin (A5 i Gy Alie dpeal el of -2
el adid Aggess Gl lat Alggus a5 Al GV 580

G dyggand) Ciyan 3 SMS Lui aladin) 5 dubid Jauigia il 2gag =3
Ot el (9AT Jalse lia o i lea R? = 0.58 waatll ales iy
el 138 52 e dyeadll Lol (55

& bl L) s ) (e Lasy Gl 13gd (B3 aladied) (gis Cinn —4
ol i) A eadl BN (gise A5 g 8 peadll ¢ Uadll

i) e Cipead) L) oSe IS as Gl galiy aladial o =5
cCipeaall il gl e

AP s sl daudl Gllees Lelall eVl malipdl aladin) -6
LGkl 138 alasia

tdad) aluagl

Aasind (Gl L Ciyan b Jias bt 8 Aoad) ALl o 850 1
IS dady Gamy peae Gl maliyy Jie plaiiid Pl (e Slashedll 4
Wygganl) Cpan o it Yy dplaill jladl)

Lylaill Gpladll e jig Lee Gabill s Jie aladial e o6yl éa =2
laadl e dadkall Gleadd) Baga pwad Cargy cdglly daaill Callkall
Ayl

18 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyl plall T 0 gt
S

Tembyur | \olume25  JeR L LN

el skl o 3 dplaall Cojleadll L) G Ldpeadl LN i -3
el Dsgandl aladiid) (gaay Ll ekt (s Bead () (25 Clagladl) dus
O3 Osll Leadll sl DA e ol J<a Al oda gl e Jeall —4

.od;\}'\

: galally jilaal)

(lelia) Alaa ¢Ayig SN A yeaall Laxall (52013) dadpaall ciludjall agan1]
ol (12 aaall

Sl Bpaall Sy Ay SIS Adpadll claadl) (2012) Gg AT canss dasll[2]
Olee cayslly

iy Jla g plIY) ddyuall ((a2008) FUdll se @) aal) alal (gyedl) [3]
Olee agilly il

Aae clgalad jpalicy a0y 5N dgidl dee @l ¢(:2000) Guigy e [4]
Olae (dua Y1 gl

colee il A S1a Aa)¥) cleddll 1sud (22001) 2ead 35eas[5]

ol ohll e LlalSaily ds SN adall Bilas (2014) ae cdads[6]
bl dilile (ued dasls ¢ fale Al ddaals yihalls

g S Dbyeadll @ilerdll sasa ) ((2016)¢ it (uall ZOia ¢ AWI[7]
Ofivale Al cacsgV1 3al daals (SN ) Sl il Lay e
Oles

o 85l Jalsall ((2016)c2ene Spandl calia Crianall ¢ Alliaall [8]
Ay sDleal) dgay e i) o dug S ddyead) clendl) dlasiad
12 dadl (Jle¥1 ga) b Enn¥) dlad) (o) sl ali) e Al
3 2aall

[9] Binuyo. A. oluwole, Aregbeshola, R.A, The impact of
information and communication technology (ICT) on commercial

19 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 '“’J\ ially p gl A0 gt

Imtmrnastional Mebrmes mad Torlmeing demraal

Jemoromad - \olume 25 pem Y LN

bank performance: evidence from South Africa, problems and
perspectives in management (open-access) 12(3).
[10] Dandapani, K, (2004), success and failure in web — based
financial services communication of the ACM 47 (S), 31-34.
[11] Ndubi Jesse Nakumwa,(2014), Adoption of E-commerce
payment system by commercial banks in Kenya, International.
Journal of management &Information Technology, vol 9. No 2.

20 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyl plall T 0 gt

Imtmrnastional Mebrmes mad Torlmeing demraal

Temoomnd | Volume 25 JeR . LN

32 6 gl b Toasla Alausg€ ) aalal) plasiad
ANy ¢ JLA b Lilal) .\M.i.d\g‘fti\ mhﬁ‘ﬂuﬁh‘)ﬁ:\yfﬂ:\ubd

@A) Ao daaa e 2
L) L yamd ¢ 4 5 o glall el agaall
alharbi 72@yahoo.com

1 gadlall

Ao VI ) dlasial i€ (530 Ao el () Ll ke Caags
ACEA Sm e A g g ge (o danll w35 cams e il dadas
il Jall (g () ALY Lehiatd aes S Calaal) s c3leally Leiaal
) Baclsay 3 xy e el g o yall el (p0 AS gl A Eadl g
L) s LS )yl gguinsan U lae Gosbud S0 8BS, (50 (bl clldg V)
Llie ) oalall o el ilal) o las () e %40 s sy
Jame e AV alall alasialy aay e andedl) 0y Lae il o paladlly
Glasleall (Ao Jsuandl 8 (Sall (ggine pdyg sl goage alall Juasill
paial oo Liads datill clyalaaly 0058 13) Gl (e e Sy LS
Yl Bac b ey el as dla) lalatl GlA ) adetl) el
il et Cilema ys ) S Aalpall sd s DLA (o ag (alaall i a0eSl)
L) Gauslall Bac Luey Lgaled (Seay (10 5 Lo Bulanll Aualiy g Apushll ) s2al
Z ) cam e et (e sl alell ¢ V) Gaalad) alast) :A A Gl
Lubpall @l el cAaandas Gilana

Abstract:

This study aims to identify the possibility of using computers as an
educational means in distance education, and was working on the
subject of the study in terms of the problem and its importance and
questions and objectives that it seeks to achieve in addition to a
presentation of studies and research that dealt with both
programmed education and remote education with the help of

21 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall


mailto:alharbi_72@yahoo.com
mailto:alharbi_72@yahoo.com

International Science and 25 ) Tyl plall T 0 gt
S

Temoomnd | Volume 25 JeR . LN

computers in order to measure the efficiency of each method
compared to the subject of study, and the study provided about
40% of the learning time of the scientific aspect in the computer
department compared to traditional lectures, which increases
distance education using the subject of study. Computer from the
rate of educational achievement subject of experimentation, raises
the level of access to information as it reduces the time of
application when compared to traditional lectures, and also led to
the use of the tutorial led to the creation of positive trends towards
computer-assisted education (computer teacher) and through this
study can produce educational software for various courses,
especially practical ones, which can be learned with the help of
computers.
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Abstract
With the development of the means of communication and the
exchange of digital data at the present time, the urgent need was
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asserted to protect these data, (voice, picture, text, video),
exchanged on digital communication networks from intruders and
tampers who temper with these digital data in order to see them
and change their content, therefore, it became necessary adopting
new technologies and mechanisms that are more confidential and
secure to preserve exchanged digital data, including techniques
(blending watermarks with digital data to protect them). This
prompted us to conduct this study by designing and using a new
model for blending watermarks into a digital image using the
cellular automata model and comparing the results with forms used
previously to blend digital data and watermarks. That's what was
achieved by using the proposed model in which the results of the
distribution (spread) of the watermark appeared in the digital
image regularly from the beginning of the digital image to its end,
compared to previous models in which the watermark is spread in
a certain part of Image reaches 70% as indicated in the results
shown in pictures and timetable.

Keywords: Digital Images, Watermark, Cellular Automata
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Abstract
Plastic Recycling is one of the most important strategies that can
be used to manage the plastic products at their end-of-life. The
current trends demonstrate a substantial increase in the rate of
recycling of plastic wastes which help to increase economic
growth and environmental awareness. These trends will continue,
but some significant challenges still exist whether were
technological and economic factors or social behavior issues
relating to the collection of recyclable wastes. The aim of this
study is to identify the current situation for collecting and
recycling plastic waste process in Libya in seek to develop an
appropriate method that lead to improve the performance of plastic
waste management. To achieve this goal, some interviews were
conducted for a group of plastic waste recycling companies in
Libya to learn about the method used in recycling operations and
to identify the opportunities available from those operations. As
well as knowing the difficulties and obstacles facing the industry
sector in the field of plastic recycling in Libya. As a result, this
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study led to a series of observations regarding the current state of
plastic waste recycling in Libya.
Keywords: recycling, plastic waste, challenges and opportunities.
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Abstract:

The study to knowledge of effect of the Modern Methods of the
Teaching the Multiplication Taple using the descriptive approach,
and focus on both positive and negative effect, using descriptive
approach. The researcher used the study tool, the questionnaire, the
questionnaire included a number of axes containing 20 items.

The sample of the study consisted of teachers of the schools of the
West Zawia.

The results indicated, that the Modern Methods of the Teaching
the Multiplication table is acceptable by up to 61.02%.
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Abstract

Mechanical vibrations are oscillating motion that occurs during the
operation of rotating equipment (pumps, compressors, steam and
gas turbines, etc.) and its components (bearings, shafts, gears, etc.),
bears, belts and other elements that make up the rotating
mechanical and electrical systems.

The application of vibration analysis and its impact on rotating
mechanical equipment or during its maintenance operations aims
to detect and identify faults in it so that they can be repaired before
their exacerbation. If vibration is not detected, it may cause
unforeseen malfunctions with an unlimited time period and lead to
an increase in the maintenance cost or loss of the machine.

Among the most important applications and analysis of vibration
of a rotating machine is the detection of misalignment of the shaft
of the machines and their imbalance, which may cause these
matters to damage or deteriorate the rotor shaft and the axes of its
bearings and then the machine itself.

In this paper, the concept of mechanical vibration, methods of
modeling it and its negative impact on rotating equipment, and
methods of treating these negative effects are dealt with so that the
rotating equipment works smoothly without vibration and
technical problems.

Finally, it is necessary to pay attention to the topic of mechanical
vibrations due to their significant negative impact on the
performance of rotating equipment (centrifugal pumps, gas, steam,
wind turbines, etc.), which lead to shortening the expected service
life of the components of rotating equipment. But the process of
regular maintenance of the equipment is considered a very
important process because it leads to the detection of faults and
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defects that cause the generation of vibration and repair before it
becomes a major problem, which leads to prolonging and
maintaining the operational life of the rotating equipment and
reducing the expenses of operation and maintenance.
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Abstract

In this paper, a solar panel cooling system was implemented to

know the effect of temperature on the variables (output) of the

solar cell in terms of electrical power, voltage and current, as well

as the effect of flow level and cooling time, as | used two identical

solar panels. The first panel was cooled and the second panel was

not cooled for comparison. The effect of cooling on the capacity

was about 8.6%, while the effect of cooling on the voltage was

around 6.45%, and these values were at the times of peak solar

radiation at midday for the city of Misurata during the month of
August 2019 AD and also the rate of temperature drop was good
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about 20% and these values were affected Greatly on the
efficiency and performance of the solar panel.

Key words: renewable energies, solar energy, solar cells,
photovoltaic power generation, electric energy efficiency.
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Abstract:

Due to the overcrowding and population density witnessed in the
city of Gharian in the last decades, thus the increase disputing the
demand for various means of transport, which increased the rate of
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accidents on public roads, and the behavioral patterns of drivers of
private vehicles contributed to the increase in the rate of accidents
recorded in the city, causing many social and economic problems
that cost the state a lot of money to deal with the damage. In this
study, the sample was selected and distributed randomly to the
different residential areas in the city center, where the total sample
of the study was 150 respondents. The software was used for the
description and statistical analysis of the questionnaire data using
the Statistical Package for Social Science (SPSS) and Microsoft
Excel in this study. Awareness should be increased among drivers,
especially young people, who are the most vulnerable to accidents
due to their changing behaviors, in the coming years if the
competent authorities are unable to take effective measures to
reduce traffic accidents and control drivers' behavior sought to
anticipate a rise in the number of deaths resulting from traffic
accidents.

Keywords: Behavioral patterns, traffic congestion, deaths, traffic
awareness, SPSS, Microsoft.
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Abstract

This research aims to investigate the possibility of adding
marble factory wastes to the concrete mixture by replacing it with

a part of regular Portland cement and using it in the construction
process, and examine its effect on the properties of concrete.
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Wastes from crushed marble factories were reused to specific
sizes as a substitute for a fraction of cement in the following
proportions (5%, 10%, 20%) and then studied the compressive
strength of the resulting concrete.

The compressive strength results of the cubes at the age of
twenty-eight days for the reference mixture were 49.2Mpa, and for
concrete mixtures produced from marble residues (5%, 10%, 20%)
were (45.8, 42.3, 36.5) Mpa respectively.

From these results, no significant differences were found in the
compressive strength between the reference mixture and the added
mixes, especially the first and the second mixture. It was also
observed that the capacity of concrete began to decline with the
increase in the proportion of residues. Therefore, the production of
this type of concrete is economical compared to ordinary concrete
which has the same resistance and it also protects the environment.
Key words: Waste from marble factories, compressive strength,
concrete mixture.
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Abstract

This study has been conducted on the marine environment of
Tobruk Bay to distinguish the degree and levels of water
contamination of various sources such as sewage water,
hydrocarbons wastes and biological pathogens of Fecal coliform
bacteria represented by E. Coli, and a total bacterial count, where
six study sites were selected in Gulf waters. These are the
commercial port, the Corniche, the Electricity Company, the
desalination plant, the Brega Company, and the Harika port of the
Arabian Gulf Oil Company. The chemical study included the
determination of some chemical elements, including some heavy
elements, as the total salts included TDS, iron, sodium, zinc,
cadmium, lead, and ammonia. The study resulted in a large
variation in the levels of pollution with chemical elements from
one site to another, and this is naturally attributable to the nature of
the pollution sources and their quantities in the Gulf waters, and
most of the concentrations of these elements exceeded the limits
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and indicative levels permitted by international bodies and
organizations to protect the environment. It negatively affects the
biological diversity of the Gulf waters of all kinds. While the
study of biological pathogens resulted in the presence of
pathogenic agents represented in the total bacterial count and E.
Coli bacteria at high levels per 100 ml, which exceeds the
guideline values stipulated by the bodies concerned with the
protection of the marine environment.

Key words: Gulf of Tobruk, marine environment, pollution,
chemical elements, biological agents.
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Abstract

Orange fruits have a high economic value, as in recent years an
increase in production has been observed, and thus an increase in
orange peels and seeds left over from industrial food processes and
human consumption. To exploit these wastes, it was found that
they have the ability to absorb metal ions. Using natural adsorbents
to extract metal ions is a very effective method, and one of the
advantages is that it is an inexpensive and environmentally
friendly method. Therefore, this study aims to compare the
efficiency of four types of orange peels (Kenyan, Citrus aurantium,
Dummy, and White) in absorbing double copper ions from their
aqueous solutions, as work was done to determine some of the
adsorption conditions, which are mixing speed and pH. The pH of
2.8 and the mixing speed of 50 rpm for the Kenyan samples, Citrus
aurantium, and Demi were 35.7, 28.57, 47.1, and 32.85,
respectively. At a pH of 2.8 and a mixing speed of 100 rpm, the
copper ionic removal rates for the Kenyan, citrus, and sample
samples were 32.28, 25.71, 21.42 and 21.42, respectively. At the
same pH and mixing speed of 150 rpm, the removal rate of binary
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copper ions for the Kenyan, citrus, and samples was 18.57, 32.85,
14.28 and 11.42, respectively. The removal rates of binary copper
ions for the Kenyan, Citrus, and Demi samples were fine at pH 6.4
and the mixing speed of 50 and 100 150 rpm, respectively, 69.28,
67.85, 61.42, 61.85 and 64.28, 59, 75, 64.28 and 75, 53.57, 75,
64.28. As for the removal rate of binary copper ions for the
Kenyan, Citrus, and Demi samples, it is fine at pH10 and the
mixing speed is 50 and 100 150 rpm, respectively, 55.71, 35.71,
50, 39.28 and 62.85, 37.85, 52.85, 50 and 55, 35.71, 46.42, 53.57.
For the highest extraction rate, the mixing speed was 50
revolutions per minute for all orange peel samples, because the
higher the mixing speed, the lower the extraction rate of the two
copper ions, due to the saturation of the orange peel surface and its
chemical equilibrium.

Key words: adsorbent, binary copper ions, orange peels,
extraction ratio, equilibrium stat.
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alall Ciliiay (lall shall) Sla) salall dasdandd) cliall iy 4l
0sSy bl mhaadl e sake cliiall maa Jally () shll) el

371 s b palia) (gf Laldaws) i

oy die Q) il Ao dallaal) (1) Gulail) cilisd A3 dseas (1) o) I
ALY A 590 50 gl dsjpug (PH2.8) ng s

% A dsghal) Al A S G S
R%= (Co-Ce)/Co x100 Ce (g/) Co (g/1)
35.7 0.0045 0.007 s
28.57 0.005 0.007 ou
47.1 0.0037 0.007 x|
32.85 0.0047 0.007 Spas

ob) die QU pdb o datlaal) (1) Gulail) it AU dunsi £(2) a8y Jsta
Aadal) A 590 100 gal dspy (PH2.8) (g

% A Lagtall ducail) A 5 AN S L)
R% =(Co — Ce)/Co x 100 Ce (g/l) Co (9/1)
32.28 0.0047 0.007 s
25.71 0.0052 0.007 L
21.42 0.0055 0.007 o
21.42 0.0055 0.007 Spas
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ad) ie JU el o dallead) (1) Guladl) clisy A1 dacd (3)ad) Jgaa
ALB) A 890 150 el Ao juy (PH2.8) Aungoss

% AP dgiall duudl) Al RS N S ddl)
R%=(Co — Ce)/Co x 100 Ce (gfl) Co (g/1)
18.57 0.0057 0.007 s
32.85 0.0047 0.007 L
14.28 0.0060 0.007 ol
11.42 0.0062 0.007 Bl
160 .
== pay
140 -+ e
120 =)
—— gl
8 100 -
E 80 -
[} F
e 60 ——
40 — o
20 - \
0
50 100 150
Agitation speed rpm

(PH 2.8) xie sdall (e die IS Jle(ll)palail) clisd 35l 3(1) A& JSa

oy die JUE g Lo Aatlaall (1) Galadll lig) &) i :(4) &) Jsia
Aida) A 590 50 gall dsyy (PH 6.4) g

%A dssial) duesdl A ) S Q)
R% =(Co-Ce)/Co x100 Ce (g/L) Co (g/L)
69.28 0.00215 0.007 s
67.85 0.00225 0.007 cuu
61.42 0.00270 0.007 x|
61.85 0.00267 0.007 Spas
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oy die JUE g Lo Aatlaal) (1) Galadll clig A i 1(5) A3 Jsoa
Aada) A 590 100 g3all dspwy (PH6.4) g

% A disiall Ll Al S AN S L)
R% =(Co-Ce)/Co x100 Ce (g/L) Co (g/L)

64.28 0.0025 0.007 s

59 0.00287 0.007 cuu

75 0.00175 0.007 sy

64.28 0.00250 0.007 Spag

oy die QU il Ao dallaall (1) Gulaill cilisd A3 A (6) o8y Jgan
Aadal) 8 550 150 giall dejuy (PH6.4) (Aungam

%o AP0 Aygiall duul) el S ) a5l Al
R% =(Co - Ce)/Co x100 Ce(g/L) Co(g/L)
75 0.00175 0.007 R
53.57 0.00325 0.007 o
75 0.00175 0.007 el
64.28 0.0025 0.007 oyl
300
—— S ay
250 — eetll
——
200 —— ——
E [l
g 150
E ’*__‘—-—.“ . —
100
50 — ——|
0 T T
50 100 150
Agitation speed rpm

(PH 6.4) xic 5l (e die S lo(I)elail) clisd S5iel 3(2) 43, J<a
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oy die JUE g Lo Aatlaall (1) Galadll clig A i 1(7) a3 Jsia
didal) 8 590 50 gal) dspug (PH10) ung

% A5 Aysial) dued PEVE ST P SR i
R% =(Co - Ce)/Co x100 Ce(g/L) Ce (g/L)

55.71 0.0031 0.007 ]

35.71 0.0045 0.007 Pah|

50 0.0035 0.007 ol

39.28 0.00425 0.007 Buasy

o) die Uil 59dd o Aallaal) () Guladl) clis A ducs 1(8)ad; Jga>
A28 A 593 100 g3l depy (PH10) Aungois

R% % A0 dgial) duul) Al Sl ) Sa Al
=(Co - Ce)/Co x 100 Ce(g/L) Co(g/L)

62.85 0.0026 0.007 s

37.85 0.00435 0.007 ou

52.85 0.0033 0.007 o)

50 0.0035 0.007 Spas

ady die JUEn el Ao dadlaal) (1) Galadll cilig) A dad £(9) al) Jsaa
A8 A 893 150 g3l depy (PH10) Aungoss

% A dpial) dawil) Al S ) Al Adad)
R% =(Co - Ce)/Co x 100 .Ce (9/L) ) Co (g/L)
55 0.00315 0.007 s
35.71 0.0045 0.007 ou
46.42 0.00375 0.007 x|
53.57 0.00335 0.007 S o)
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:aaildl) 4

50 Aprads Ble Slge i JUll 9d8 el muen o) ) Auhall oda caals
Gaby Aokl Jdlad) e @glie iy AlEl ulaill Cilig) pedaia) e
UsiE ae daldy ((PH 6.4) e ddle padanw) s il ey dilee
nenel Bl i dalse i o aan Gl Al o LA i
% AU Ll dawdl) colS AR8A 8 5y00 50 zie deju b el sl
28.64% A dusial) dal) culS Gadall i 550 100 g3 Aoy 2ic s 28.69
) ey Wl W75 % AU dgial) Lanstl) ilS A8 8)50150 Aoy vic
098 gl aand A3l B 5)00 50 vie oSa le el padanal) da calg
e Ay alail) i) (el A Cuailis #hall de ju <y LlSs (Jla )
O Al ) Jgeaslly )9ddl) o ads )

:aluaglll .5

s e 5yladll e el 3l clilial) e sale Adlal) Al sladsal (Sa
Y (1Sldly il (<) i) Lobal BilSa g dmnila Bla 3lseS Uil
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oY .(Desorption) 315N cylas ehal vie Jgall sda Jlasind sale] dl<) 3
Adaal Lllaay) ) (e Qi) e acli i) alddl Jlasiad sale] 4l<a)
e @3 il 5 ) lagyall 4y e Jeal) dalias agd l5eY)
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Abstract:

House dust mite lives in all buildings. However, the abundance of
numbers varies from one house to another and this is not
associated with dirtiness, but depends on the moisture of the house
and very cold dryness. So, heights contain a few numbers of house
dust mites while warm and moist houses contain many house dust
mites. Due to few studies that conducted on house dust mite and its
medical importance. As a result of allergies and asthma problems,
especially in children provided this study. The study included the
collection of random samples from different regions in Misurata,
focused on (Misurata Center - Tamina - Al Zarrouk - Al Jazeera -
Zawia Al Mahjoub) where 100 house dust samples examined.
During the examination results, the total percentage of house dust
mites was (%43.86) and (%56.14) in Spring and Fall respectively.
The study recorded that Al Zarrouk in which the highest rate of
mites. The highest rate of allergic diseases was recorded at (%12)
from 401 cases in Spring while the rate was (%10.41) from 461
cases in Fall. Al Zarrouk was the highest rate in cases of allergies
in Spring. Misurata Center followed, while in Fall, there was an
equal increase in allergies in both Al Zarrouk and Aljazeera
whereas the percentages decreased in other regions that undergone
this study.

daaiall .1
Pl (e uaall ligh House dust Mites « L) alle Jyiall HLad) ld
T 5% M 8 s Wley sl iyl dla e Ba s
oadll alag Jiiall Hle ala ralall e Glic gene ddjiall eVl alas (8 2ag
(Dermatophagoides Jywall e aA sl ams . [3]¢[2]
alblal [4] (Dermatophagoides farinae) 5 pteronyssinus)
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18 aag a8y . [3] Lacleall e Jge @0 a5 L[S] (pyroglophidae)
%61 disus ity 5 ulsa 3 Lese cilie @33] J5ia 150 G Jiie IS 8 A1
Jols Al CBBS iy cJiliall aal Jle e clie Al A glsl OS e
150 1 dacsgial) o V) ol e 8 Ll aaf le e aball 3 A 3500
Dbt oo LA 27 L) oIS cbiles el A b Ly 11 oIS 3w
[6] Jyal
b Lo ) Al Giags
A pae dprey ddlide Plidd ddlsde dpe il -
A peae dipaal dals s 3hlie (& Jyaadl le ala 5)dg Ay -
aae 68y ol aac) Lgie Bl Jlid) (e Adaa) cilogleall A8lS ppent —
Al ¢l Al (8Dl o yall Gl ¢ Ll Loy Gubeadll Y
(B e il dgg
e slls Lpaleanl alyals ) SSKY) Glaliall apaa —

Aalaill 1.1

Phylum: Arthropoda.
Class: Archnida.
Sub Class: acari.
Superorder: Acariformes.
Order: Acaridida= Astigmata.
Family: pyroglophidae.
Genus: Dermatophagoides. [7]
Bl gl 2.1
¢ IBICDW poan (b dady dushayg B S Ailsiad w8 8 QAN i
@iy bl & Jyie 252 8 e Jyial) le ald o) Al @il cadl L[9)
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5 D.farinae s bl glylls 4aY) sanial) LYW Al Lihia halia
. [10] D.Pteronyssinus
i 3.1

Lgh) clayy diad ¢ bl gl (8 el il e A aokiis
aal) e Doghayll (ale Jolas ShAL elsgll (o bl padlaiul (K %70 65
b cladl Al adiicy Lasliy &5 gal) ey Sl Joladl) 138 iy Asid )
¢ lahdll e el it cyelal L[11]Aeall sk Aauly Caleall iy ol
DAY Jiie e Wagas 8L G calias Jyiad) jle ald (e sase glgif @llia ¢f
5 ol Cun Ll g n QAT G ey ¢ dudt Jisall B (AT dbe Gag
SLY) g daitiall GSLY) L agag g elall Lol il Lgdlll oy T
J12] 40 )
O rdall e AN Alal e Bpiaall el e LESH agily (il anes
ol el 5 DA 5 ) dudael 8 ST 5 agill Al aalsn Lgakaes
[13] ¢ [8]lgwan gl Cua
Jah Jie JS0 sai il Lle als glsl e gs8 US o S5 AT il
J14] )
AW Jill 4.1
=3700 ( lealaal mol G aaall 5 JSAI 8 dgiline Jrall L olA gl
Dbt A s sy KA 8 (05 S 350-3005 AlAd) il & 05K 430
e Jiial)
Al aisl aually  GnathosomasleY) Sl auall :ppmalie
.Idiosoma
m= @ Opisthosoma el auall ) sl avall ass 5ale) (Sang
e S dalid) el avall Jiey « Podosoma Al acally sV dahaie
AoV (e )l o3 Cals
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& LS .[15] Prudential Plate &lids Jd dasia dacde &by Auldl (5%

(1a<al)

gnathosoma

prosoma

Idlosoma

opisthosoma

[16] A&l 8 aual) Sludl (1) J<al

) Aol GuS 8 o< Dfarinae 5 D.Pteronyssinus g <sdsy)
& JSA gm0 Wiw  D.farinae A [ R R PR
D.farinae 3 & da) e V) zo3l S Lead ¢ D.Pteronyssinus
-(20<4l) 2 LS [15] D.Pteronyssinus g a3l s

Y : PR N
s ¥

D. pteronyssinus D. pteronyssinus
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A Hybrid Image Compression Technique Using
Discrete Fourier Transform and Discrete Wavelet

Transform
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ABSTRACT:

This paper presents a hybrid technique for image compression. The
proposed approach is combining two different algorithms; Discrete
Wavelet Transforms (DWT) and Discrete Fourier Transform (DFT).
The results show that the suggested image compression approaches
preserving the quality of the reconstructed picture and achieved high
compression ratios. For all input pictures, the experiential results
show that the suggested approach performed better than related
works in terms of MSE and PSNR values.

Keywords: A Hybrid Image Compression Technique, Discrete
Fourier Transform (DFT), Discrete Wavelet Transform (DWT).
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1. Introduction:

Daily, many pictures are sent by the multimedia and internet.
Storage and the speed are the two important factors that emerge
through the heavy use of the internet. Because of the limited
storage capacity and the need for high transmission, image
compression is very important and very necessary to solve these
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problems. The solution requires a new way to compress images
capable of achieving great pressure while preserving as much
detail as possible [1].

There are two kinds of image compression. Lossless and lossy
compression, the former is particularly used in image archiving,
Lossless permit compressing the image without much loss of
image detail but offers a small compression ratio and the
decompressed image is matching the original picture. The latter
supplies a great compression ratio but loses some of the details of
the image and the decompressed image is not matching the original
picture [2]. For this reason, in one image compression, the usage
incorporates many compression methods such as PVQ and
DCTVQ [3].

2. Background:

Many researchers have proposed several image compression
techniques to solve image compression problems and obtain high
compression ratios. Gurwinder kaur, and Veerpal kaur [4]
suggested a new image compression method using Huffman
Coding, DWT, and DCT, they achieved a high compression ratio
but lost a lot of image quality. Nageswara and Srinivasa [5]
suggested image compression using the discrete cosine transform
method by reducing the number of bits to represent the image. The
main problem in this paper is the blocking effect that becomes
visible if the image is reduced to a higher compression ratio. Meng,
and Zong [6] suggested image compression approach depends on
DWT and VQ. The new method has achieved considerable
compression through the experiments. Singh and Sharma [7]
proposed an image compression approach using Huffman
Encoding, DCT, and DWT, the images and videos need big storage
capacity, they achieved a good compression ratio with losing in
image quality. Thota and Devireddy [8] proposed an image
compression scheme by discrete cosine transform (DCT), the
problem of the discrete cosine transform is the blocking effect, in
discrete cosine transform (DCT) the images are broken in 16x16 or
8x8 blocks. The main problem in these blocks is when the picture
is reduced to a big compression ratio, these blocks become visible.
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2.1 Discrete Fourier transforms:

Discrete Fourier Transform algorithm converts the picture or signal
from the time domain to the frequency domain. Figure 1 shows the
Discrete Fourier Transform (DFT) from the time domain to the
frequency domain .The Fourier transform (FT) of convolution in
the frequency domain is equivalent to point-wise multiplication in
the time domain. Convolution is a formal mathematical operation,
just as addition, multiplication, and integration. Convolution takes
two signals, and produces a third signal.

Time Domain Frequency Domain

Amplituce
o
Frequency

. L _J
o 200 400 B00 800 1000 o 20 40 B0 80 100
Time Amplitude

Figure 1: The left graph presents a signal plotted in the spatial
domain; the right graph presents the frequency domain.

Convolution is used in many fields such as statistics and
probability. In linear systems, convolution is used to describe the
relationship between three signals of interest: the output signal,
input signal, and impulse response. Figure 2 Shows the discrete
Fourier transform algorithm [9].

Compressed
IDET o image

INUT
nuc [ DT

Figure 2: Discrete Fourier transform (DFT) algorithm
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2.2 Discrete Wavelet Transform:

DWT offers high time resolution and low-frequency resolution for
high frequency. For low frequencies; it offers high-frequency
resolution and low time resolution. It is a particular case of the WT
that it presents a compact representation of a signal in time and
frequency that can be calculated efficiently Discrete wavelet
transform represent the picture data into a set of low pass
(approximate) and high pass (detail) coefficients. Firstly, the
picture is divided into 32x32 blocks. Then, each block is passed
through the two filters; the first level decomposition is performed
to decompose the input data into an approximation and detail
coefficients. After obtaining the transformed matrix, the detail and
approximate coefficients are separated as high pass filter high pass
filter (HH), low pass filter low pass filter (LL), low pass filter high
pass filter (LH), high pass filter low pass filter (HL). All the
coefficients are neglected except the low pass filter low pass filter
(LL) coefficients that are transformed into the second level. The
coefficients are then passed through a constant scaling factor to
achieve the desired compression ratio. The discrete wavelet
transform is shown in Figure 3 [10].

3. The proposed image compression scheme.

It was brought into use to have an effective image compression
method and this section shows the steps to implement the
suggested image compression approach. All the analysis has been
performed using MATLAB tool and the code for each algorithm
has been worked out, image resizing of the three algorithms has
been done to reduce image size, in the start, the DFT processor
was applied that transforms the picture from the spatial domain
into the frequency domain. Next, the DWT processor was applied
to compress the picture Figure 4. In the DWT; (LPF) low pass
filter on rows was applied and on columns of the first step, which
creates the low pass filter low pass filter (LL-band).In these
experiments, we used a standard test image which belongs to
Swedish model Lena Forsén.
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Figure 3: 2DDWT Algorithm.

4. Results and Discussion:

The effectiveness of the proposed system is evaluated based on the
values of Mean Squared Error (MSE) equation 1,Peak Signal to
Noise Ratio (PSNR) equation 2,and Compression Ratio (CR)
equation3, and are presented as:

MSE = TSI S ) — y @ )PP @

where

N represents the numbers of rows of pixels of the images.

M represents the numbers of columns of pixels of the images.
x represents the matrix data of our original image.

y represents the matrix data of our compressed image.

PSNR = 20 = log10(255/(MSE)) )

. . Original Image Size
Compression Ratio (Cr) = g gz 2= 3)
Compressed Image Size
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Figure 4. The architecture of the suggested approach

original image compressed image

Figure 5: Decompressed image using discreteFourier transform
algorithm

compressed image

ng discrete wavelet transform
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compressed image

o~

Figure 7: Decompressed picture using the proposed
(DFT-DWT) approach.

In the above pictures, we obtained the results of the executing
DFT, DWT, conducted on the original pictures. Figures 5 and 6
and 7 show the decompressed picture using DFT, DWT, and
proposed (DFT-DWT) approach, respectively. Table 1 presents the
MSE and PSNR value for Lena’s picture using DFT, DWT, and
proposed (DFT-DWT) approach. Table 2 shows the compression
ratio (CR) of the DFT, DWT, and proposed (DFT-DWT)
algorithm.

Table 1: presents the MSE and PSNR value for Lena using DFT,
DWT and proposed (DFT-DWT) approach.

Algorithm MSE Values PSNR Values (dB)
DFT 2.0139 45.0904
DWT 0.8909 46.1013

DFT-DWT (suggested

System) 0.4805 51.3139

Table 2: shows the compression ratio (CR) of the DFT, DWT and
proposed (DFT-DWT) algorithm.

_ _Origingl Cpmpress_ed Compressed
Algorithm Picture Size Picture Size Ratios
(kb) (kb)

DFT 462 10.5 44

DWT 462 157 2.64
DFT-DWT
(suggested 462 7.59 60.86

System)
221 Copyright © ISTJ A gias qolall (3 sia

il o glall 3403 Alaal




International Science and 25 ) Tyl plall T 0 gt
S

Wb Ayt Volume 25 STJ%

Tables 1 and 2 show that the suggested image compression
technique provides better as compared to the DFT and DWT in
terms of PSNR and MSE values. The MSE and PSNR values
obtained from the results show that the suggested system has good
picture quality. The results show that the suggested hybrid image
compression approach provided high compression ratios while
preserving the quality of the reconstructed picture.

5. Conclusions and Future Works:

A new hybrid image compression approach has been presented.
Evaluation of the hybrid approach showed that its performance is
much better than the existing approaches at a low bit rate, achieved
high compression ratios, and preserves the quality of the
reconstructed picture.

Future Work, the algorithm can be realized in hardware
implementation as future work. The study is limited only to the
removal of spatial redundancy utilizing compression of still images,
and there is still scope for the development of coding to remove the
redundancy of video sequences.

References

[1].S.Dhawan, A review of image compression and comparison of
its algorithms. International Journal of Electronics and
Communication Technology, IJECT, (2011) pp 22-26.

[2].S.Bhooshan, &S.Sharma, An efficient and selective image
compression scheme using Huffman and adaptive
Interpolation. In Image and Vision Computing New
Zealand, 2009. IVCNZ'09. 24th International Conference,
November (2009), pp.197-202. IEEE.

[3].S.Shrestha,, &K.Wahid, Hybrid DWT-DCT algorithm for
biomedical image and video compression applications.
In Information Sciences Signal Processing and their
Applications (ISSPA), 2010 10th International Conference
(2010),pp. 280-283. IEEE.

222 Copyright © ISTJ s gine qaball (5 gia
Al 5 o slall 40 all dlaall



25 Al Ry gl 20 K

International Science and
Smtrmtonst Sxbemes i Tonbmeings rarssd

Temoomnd | Volume 25 JeR . LN

[4].K.Veerpal, &K.Gurwinder, Hybrid Image Compression using
DWT, DCT and Huffman Coding Techniques.
International Journal of Advanced Research in Computer
Science and Electronics Engineering (2012).

[5].R.Nageswara, & K.Srinivasa, Image compression using
discrete  cosine transform. Computer Sciences and
Telecommunications, (3), (2008),PP 35-44.

[6].M.Meng,&M.Zong, (2010, April). A new zerotree structure for
color image compression based on DWT and
VQ. Information Management and Engineering (ICIME),
2010 The 2nd IEEE International Conference,April (2010)
pp. 339-342. IEEE.

[7].S.Sharma, & H.Singh, Hybrid Image Compression using DWT,
DCT and Huffman EncodingTechniques.International
Journal of Emerging Technology and Advanced
Engineering,(2012).

[8].NR.Thota, &SK.Devireddy, (2008). Image compression using
discrete cosine transform. Georgian Electronic Scientific
Journal: Computer Science and
Telecommunications, 17(3),(2008), pp 35-43.

[9].J.Sierra. Jose Maria Giron-Sierra Digital Signal Processing
with Matlab Examples, Volume 1 Signals and Data,
Filtering, Non-stationary Signals, Modulation. Madrid,
Spain: Springer, 2017.

[10] R.Gonzalez and R.Woods, “Digital Image Processing”,
Second edition ,pp. 411-514, 2004.

223 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyaly gyt 300 g
S

Jemoromad - \olume 25 pem Y LN

Adsorption of basic dyes by Low Cost Agricultural
(Olive Solid Wastes)

Mustafa T.Yagub®, Aya M.Almukhtar, Karema A.Alshaarf

Sabratha University, Faculty of Engineering, Chemical Engineering
Department

m.yagub@Gmail.com

Abstract:

Dyes are usually present in trace quantities in the treated effluents
of many industries. The effectiveness of adsorption for dye
removal from wastewaters has made it an ideal alternative to other
expensive treatment methods. The removal of color from aquatic
systems caused by presence of synthetic dyes is extremely
important from the environmental viewpoint. The effectiveness of
dye adsorption from wastewater has made to get alternative
different low cost adsorbent to other expensive treatment methods.
The ability of an unconventional bio-adsorbent, Olive Solid
Wastes (OSW) for the adsorption of methylene blue (MB) from
aqueous solution was studied. The effects of different system
variables, adsorbent dosage, initial dye concentration, agitation
speed, solution pH and contact time were studied. The results
showed that as the amount of the (OSW) was increased with
decreasing pH solution, (OSW) dose, contact time, and agitation
speed whereas, the amount of MB removed increases with
increasing initial MB concentration. Equilibrium data fitted very
well with the Freundlich isotherm model, confirming the
monolayer adsorption capacity of methylene blue onto (OSW)
with a monolayer adsorption capacity of 56.65 mg/g. The results
also showed that the process follows by pseudo second-order
kinetics model.

Key-words: Methylene blue, Adsorption, Olive Solid Wastes.
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Introduction:

Water is a source of life and energy, although millions of people
worldwide are suffering with the shortage of fresh and clean
drinking water. The main sources of freshwater pollution can be
attributed to discharge of untreated sanitary and toxic industrial
wastes, dumping of industrial effluent, and run off from
agricultural fields[1] . Wastewater effluents from many industries,
including paper, leather, textiles, rubber, plastics, printing,
cosmetics, pharmaceuticals and food contain several kinds of
synthetic dyestuffs [2]. Dye The presence of even very low
concentrations in  discharge effluents to the environment is
worrying for both toxicological and esthetic reasons [2]. To reduce
the negative effects of dye contaminated wastewater on humans
and the environment, the wastewater must be treated carefully
before discharge into main streams [2].

Many types of day are discharging from the industry; methylene
blue (MB) is the one of these dyes. Methylene blue is the most
general water-soluble dye, generally used for dyeing leather,
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cotton, printing, calico, and tannin [3]. Although this dye is not
greatly toxic to human, it can cause eye and skin irritation,
systemic effects including cyanosis and blood changes[3] . It may
because nausea, vomiting, profuse sweating, diarrhea, gastritis and
mental confusion[3] . With the ever increasing use of water for
municipal and industrial purposes, it has become more important
to appraise water quality on a continuous basis. Water treatment
process selection is a complex task involving the consideration of
many factors which include, available space for the construction of
treatment facilities, reliability of process equipment, waste
disposal constraints, desired finished water quality and capital and
operating costs[4] . The treatment of wastewaters to make them
suitable for subsequent use requires physical, chemical and
biological processes[1] .

A number of technologies are available with varying degree of
success to control water pollution. Some of them are coagulation,
foam flotation, filtration, ion exchange, aerobic and anaerobic
treatment, advanced oxidation processes, solvent extraction,
adsorption, electrolysis, microbial reduction, and activated sludge
[3]. However, most of them require substantial financial input and
their use is restricted because of cost factors overriding the
importance of pollution control. Among various available water
treatment technologies adsorption processes considered better
because of convenience, ease of operation and simplicity of
design. Furthermore, this process can remove and minimize
different type of pollutants and thus it has a wider applicability in
water pollution control[1] . Adsorption refers to the accumulation
of a substance at the interface between two phases such as solid
and liquid or solid and gas. The substance that accumulates at the
interface is called adsorbate and the solid on which adsorption
occurs is adsorbent[1] . The adsorption process has been widely
used for the removal of solutes from solutions and gases from air
atmosphere[6]. Many numbers of materials have been extensively
investigated as adsorbents in water pollution control. Activated
carbon has undoubtedly been the most popular and widely used
adsorbent in wastewater treatment throughout the world. Charcoal,
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the forerunner of modern activated carbon has been recognized as
the oldest adsorbent known in waste water treatment. The product
obtained is known as activated carbon and generally has a very
porous structure with a large surface area [7]. Activated carbon has
been found to be a versatile adsorbent, which can remove diverse
types of pollutants such as metal ions anions dyes, phenols,
detergents, and many other chemicals and organisms. In spite of
abundant uses of activated carbon, its applications are sometime
restricted due to its higher cost. Therefore, researchers are looking
for low-cost adsorbents for water pollution control, where cost
factors play a major role. As such, for quite some time, efforts
have been directed towards developing low-cost alternative
adsorbents. Low-cost alternative adsorbents can be prepared from
a wide variety of raw materials, which are abundant and cheap.
The preparation of low-cost adsorbents from waste materials has
several advantages, mainly of economic and environmental
nature[8]. A wide variety of low-cost adsorbents have been
prepared from different waste materials utilizing agricultural as
well industrial and municipal wastes[1].

The main objective of this study is use the treated Olive Stone
Waste (OSW) as low cost alternative to remove methylene blue
dye from its solutions.

Material and Methods:

Adsorbent:

Libya is one of the Mediterranean see countries producing high
amounts of olive oil. This production generates a significant
amount of olive solid wastes (OSW), which consists of skin,
pieces of pit, and pulp of the olives and a small amount of olive
oil. The utilization of OSW as a low-cost sorbent is therefore
beneficial for in removal of basic dyes from aqueous solutions by
adsorption process. The OSW was obtained from a traditional
olive oil extraction plant in Sabratha, Libya. It was dried in oven
after washed by deionized water, then crushed into powder, and
sieved.
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Adsorbate and other chemicals :

The basic cationic dye, Methylene Blue (MB), was tested as the
adsorbate in this study. The formula of methylene blue is
Ci6H1gN3SCL.3H,0, and molecular weight is (319.85 g). It was
used without further purification. The stock dye solution was
prepared by dissolving (1 g) of methylene blue in (1000 ml)
distilled water. The experiment solutions were obtained by diluting
the stock dye solution with deionized water to give the appropriate
concentration of the experiment solutions. The pH measurements
were done using orient pH meter. The SP-2800 UV/VIS
spectrophotometer was used to determine the concentration of MB
in solution. A calibration curve was also plotted between
absorbance and concentration of dye solution to obtain absorbance
concentration profile. Unknown MB concentration was measured
using calibration curve.

Set Up Process:

Adsorption measurement was determined by batch experiments of
known amount of the adsorbent with 50 ml of aqueous methylene
blue solutions of known concentration in a series of 250 ml conical
flasks. The mixture was shaken at a constant temperature Orbital
Shaker Incubator at 100 rpm at for 120 min. At predestined time,
the bottles were withdrawn from the shaker, and the residual dye
concentration then measuring the absorbance of the supernatant at
the wave length that correspond to the maximum absorbance of the
sample. Dye concentration in the reaction mixture was calculated
from the calibration curve.

The Theory of Basic:
The amount of dye adsorbed (OSW) powder at time t is g, (mg/g)
which was calculated by the following mass balance equation!®l

Co—C
g, = L= (Eq.1)

m

And the dye removal efficiency, i.e. % of Adsorption was
calculated as:
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%Adsorption = (C‘]C;Ct) x 100 (Eq.2)
0

Where: C, is the initial dye concentration (mg L™t ), C, is the

concentration of dye at any time t, V is the volume of solution (liters),

and m is the mass of OSW powder in grams.

Dye Adsorption Kinetic Mechanism:

The controlling mechanisms of adsorption process such as
chemical reaction, diffusion control or mass transfer coefficient are
used to determine by Kkinetic models. The Kkinetics of dyes
adsorption onto adsorbent materials is prerequisite for choosing the
best operating conditions for the full-scale batch process. The
study of adsorption Kkinetics illustrates how the solute uptake rate
and obviously this rate controls the residence time of the adsorbate
at the solution interface. The Kkinetics of anionic and cationic dye
onto various adsorbent materials was analyzed using different
kinetic models which are presented below™!,

Application of Lagergren pseudo-first-order model:
The linearized integral form of the Pseudo-first-order Model
generally expressed as:

K
Log(qe—qr)=L0gqe-5- -t (Eq.3)
Where: gt and g, are the adsorption capacity at time t and at equilibrium,
respectively (mg g=! ), k, is the rate constant of pseudo-first-order

adsorption (min~1) and t is the contact time (min) .

To plot log(q. — q¢) Vversus t give a linear relationship from which k;
and predicted g, can be determined from the slope and intercept of the
plot.

Application of Lagergren Pseudo-second-order:

The linearized integral form of the Pseudo-second-order Model
generally expressed as:

t 1 1

a = Kyac? + a t (Eq4)
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The plot of t/qt versus t shows a linear relationship. Values of k,
and equilibrium adsorption capacity q. were calculated from the
intercept and slope of the plot of t/qt versus t according to equation

(Eq.4).

Application of Adsorption Isotherm Models on dye adsorption:
The adsorption isotherm is significant for the explanation of how
the adsorbent will interact with the adsorbate and give an idea of
adsorption capacity. They play an important role to understanding
the mechanism of adsorption 221,

Langmuir Adsorption Isotherm Model:
The linearized form of Langmuir isotherm that can be written as;
Ce Ce 1

=—+ (Eq.5)

de qdm Kadm

Where: q. is the amount of dye adsorbed at equilibrium time (mg/g),Ce
is equilibrium concentration of dye in solution (mg L™! ), qn is
maximum adsorption capacity (mg/g) and K, is isotherm constants for
Langmuir (L mg~1). The slop and intercept of plot between C,. / q.
vs.C. will give q,,, and K, respectively.

Freundlich Adsorption Isotherm Model:
The linearized form of Freundlich can be expressed as;

Lng, = LnK; + - (LnC,) (Eq.6)

Where: g, is the amount of metal ion adsorbed at equilibrium time
(mg/g), C, is equilibrium concentration of dye in solution (mg L™1). K¢
is the capacity of the adsorbent and n is the intensity of adsorption
constant for Freundlich. The plot of Lnq, versus LnC, is employed
to determine the Ky and n from intercept and slope respectively.

Result and Discussion:

Concentration calibration curve:

The spectrophotometer SP-2800 UV/VIS was used to measure the
concentration of MB dye in solution. The calibration curve was
plotted between the absorbance and concentration of MB dye
solution to obtain the linear calibration equation as shown in
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Figure 1. The concentration of the MB dye at any time will be
measured from the calibration curve.

1 -
o 0.8 -
[8)
5 0.6
2
2 04 - 0.0546x + 0.2538y =
< 02 | 0.9987 =2R
0 T T T 1
0 1 2 3 4
MB concentration (mg/I)

Figure 1 calibration curve for absorbance at different MB

Factors Affecting Adsorption of Dye
Effect of solution pH

The effect of solution pH on the MB dye adsorption solution was
studied in the pH of 5,7,9 and 11 as shown in Figures (2 and 3) It
was found that the amount of dye adsorbed q: (mg/g) and
percentage dye removal were increased with the decrease of
solution pH. At acidic pH, the electrostatic repulsion gives poor
adsorption between MB dye and positively charged adsorbent
surface. In addition, higher adsorption of methylene blue at acidic
pH might be due to the presence of excess H' ions.

=—4—PH 5
—_ z e Lo &
oo N AN
w5 ~-PH 7
E
T PH 9
0 m T T 1
0 50 100 150
tim (min)
Figure 2 Effect of initial solution pH on the adsorption of MB dye on
OSW.
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Figure 3 percentage dye removal for initial solution pH on the adsorption
of MB dye on OSW.

Effect of Initial Dye Concentration

The initial dye concentration has a significant effect of dye
removal from its aqueous solutions. MB dye concentration was
10,15,20, and 25 mg/L The effects of various initial MB dye
concentration on the amount of dye adsorbed gt (mg/g) and
percentage dye removal were studied and results are presented in
Figures 4 and 5 respectively. It was observed that the amount of
adsorption capacity qt (mg/g) and percentage dye removal were
increased rapidly with increasing initial dye concentrations. The
increase in initial concentration enhances the interaction between
adsorbent and dye.

60

50
E 40 =¢=—10 PPm
E 30 =—15 PPm
£ 20 20 PPm

10 —=25 PPm

O T T 1
0 50. . J)OO 150
time (min

Figure 4Effect of Initial Dye Concentration on adsorption of MB dye on
osw
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Figure 5 Percentage dye removal for Initial Dye Concentration on
adsorption of MB dye on OSW

Effect of adsorbent dose on adsorption

The effectiveness of OSW doses on MB dye adsorption were
studied. Effect of various OSW doses of 20, 25, and 30 mg in the
removal of MB dye from its solution were studied. Results are
presented in Figure 6 and 7 respectively. The decreases in amount
of dye adsorbed g: (mg/g) with increasing the adsorbent mass as
shown in Figure 6 is due to the split in the flux or the concentration
gradient between solute concentration in the solution and the
solute concentration in the surface of the adsorbent. Doses lead to
a very fast adsorption of MB dye on the adsorbent surface which
gives a lower adsorbate concentration in bulk solution compared to
low adsorbent dose situation. Thus, with increasing adsorbent
dose, the amount of MB dye adsorbed per unit mass of adsorbent
gt (mg/g) decreased. At lower adsorbent dose, the adsorbate dye
molecules are more easily accessible hence the dye removal per
unit mass of adsorbent is high.
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Figure 6 Effect of adsorbent dose on adsorption of MB dye on OSW.
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Figure 7 percentage dye removal of effect of adsorbent dose on
adsorption of MB dye on OSW

Effect of agitation speed

To determine the effect of agitation speed on the equilibrium
adsorption, batch runs were conducted at different speeds ranging
from 100 to 200 rpm. Figures 8 and 9 shows that the amount of
adsorption and the percentage of dye adsorption increased as the
agitation speed increased. This fact can be attributed to the
decrease in turbulence and the decrease in boundary layer
thickness around the adsorbent particles.
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Figure 8Effect of agitation speed on adsorption of MB dye on OSW.
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Figure 9percentage dye removal for agitation speed on adsorption of MB
dye on OSW.

Pseudo first order adsorption kinetics model

The applicability of pseudo-first-order model was tested to
investigate the adsorption nature of MB dye onto OSW as per
equation (Eq.3). Experimental data at various physico-chemical
process parameters were not fitted into Pseudo-first-order Kinetic
model. The calculated amount of MB dye adsorbed ge (mg/g)
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values were obtained from the intercept of the linearized form of
the plot log (ge-qt) verses time (t) as shown in Figure 10 and 11.
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g 14 X ‘ 20 PPm
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2 -15 4 2 X 25 PPm

_2 J
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Figure 10 Pseudo-first-order kinetic model fitting for MB dye adsorption
by OSW initial MB concentration.
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Figure 11 Pseudo-first-order kinetic models fitting for MB dye
adsorption by OSW solution pH

Application of pseudo-second order kinetic model

Pseudo-second-order kinetics model was applied to investigate the
applicability of MB dye adsorption nature onto OSW as per
equation (Eq.4). Experimental data were fitted into pseudo-second
order kinetic model and the calculated amount of MB dye
adsorbed ge (mg/g) values were obtained from the intercept of the
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linearized form where (t/gt) verses time (t) as shown in Figures 12
and 13.
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Figure 12 Pseudo- second t-order kinetic model fitting for MB dye
adsorption by OSW initial MB concentration
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Figure 13 Pseudo- second -order kinetic model fitting for MB dye
adsorption by OSW solution Ph
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Adsorption Equilibrium Isotherm Models

Equilibrium isotherm studies are important to describe how MB
dye molecules interact with the OSW surface and determine the
max adsorption capacity of adsorbent. The applicability of the
isotherm equation is compared by judging the correlation
coefficients, R?. Figure 14 showed that the Langmuir isotherm
model was not fitting for OSW adsorbent with low linear
regression. The maximum monolayer adsorption capacity of OSW,
gm, and constant related to the binding energy of the sorption
system, Ka, is calculated from the slop and intercept of this plot.
The maximum monolayer adsorption capacity qm of OSW was 111
mg/g and the constant related to the binding energy of the sorption
system Ka was 1.0 L/g .

0.02 +
— *
% 0.01 - ¢
3 ' 0.0092x + 0.0098y =
0.3794 =2R
0.005 -
0 T T T 1
0 0.2 0.4 0.6 0.8
Ce (mg/l)

Figure 14 Langmuir plot: amount of adsorbent (OSW)

On the other hand, Freundlich isotherm fittings for OSW adsorbent
are shown in Figure 15. The linear correlation coefficients R? was
high. This mean the Freundlich model was the best comparing to
Langmuir model, rate of adsorption, n and adsorption capacity K,
are calculated from these plots, which is 1.656 and 56.65 mg/g,
respectively.
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Figure 15 Freundlich plot: amount of adsorbent (OSW)

Conclusion

The summary of the study that showed, the ability of Olive Solid
Wastes (OSW) to remove Methylene blue from aqueous solution
was investigated. We can conclude that the amount of MB
removed by (OSW) increases with decreasing pH solution,
(OSW) dose, contact time, and agitation speed but the amount of
MB removed increases with increasing initial MB concentration.
Equilibrium data fitted very well with the Freundlich isotherm
model, confirming the monolayer adsorption capacity of
methylene blue onto Olive Solid Wastes {OS\W) with a monolayer
adsorption capacity of 56.65 mg/g. The results also showed that
the process follows by pseudo second-order kinetics model.
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Approximations of Ideals in Local rings
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Abstract

We consider the rough ideals of a local ring by using the concepts
of rough set. We can introduce the rough ideal in the local ring as
the generalization of the concepts of Ideal in local ring. Moreover,
we will study the rough ideals of a local ring. However, the
properties of theses approximations of ideal in local rings are
studies.

Keywords: local ring, lower approximation, upper approximation,
ideal, rough set.
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1-Introduction

Rough set theory is a new mathematical tool shown by Pawlak [1]
in 1982. Rough set theory is based on a concepts upper and lower
approximation. The upper approximation is a set of the union of all
the equivalence classes, which are subsets of the set, and the lower
approximation is the union of all the equivalence classes, which
are intersection with set non-empty. Many researchers study and
develop this theory and use it in many areas. For example, Biswas
and Nanda [2] introduced the notion of rough subgroups and
B.Davvaz[3] present the notation of rough subring with respect
ideal. The concepts of rough ideal in a semi-group had introduced
by Kuroki in [4]. Some concept lattice in Rough set theory has
studied by Y.Y. Yao[5] and B.Davvaz [6] introduced the rough
prime and rough primary ideals in commutative rings. The author [
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7], present the concepts of approximations of maximal and
principal ideal. In this paper, we introduce the concept of rough
ideal of a local ring. In addition, we study the notion of rough
prime ideal in a local ring. However, our result will introduce the
rough local ring as an extended notion of a classic local ring and
we study some properties of the lower and the upper
approximations a local ring.

2- Preliminaries

Suppose that U is a nonempty finite set we called universal and ~
an equivalence relation on U. We say that U/~ is the family of all
equivalent classes of ~ and [x]- is an equivalence class in ~
containing an element xeU. We define X as the complementation
of Xin U forany X c U.

Definition 2.1: Suppose that U universal and ~, an equivalence
relation on U. We say~X = {x € U:[x]. nX # @} is ~-upper
approximation of a set X with respectto ~ , ~X = {x € U: [x]. S
X }. ~-lower approximation of a set X with respect to ~, and the
boundary region by BX. = ~X — ~X. If BX_ =@ , we say X is
exact (crisp) set anf if BX_ + @, we say X

The maximal idea. Then we will study the upper and lower
approximations ideal. We suppose we have aring R and | be an
Ideal of aring R, and X be a non-empty subset of R.

Definition 2.2: Suppose that I is an Ideal of a ring R, we called a is
congruent of b mod I and we write a = b(mod I)if a—b € I(1)
Remark 2-1: The relation (1) is an equivalents relation.

Definition 2.3: Suppose that the universal set U equal the ring R,
we defined the upper and lower approximation of X with respect of
las: IX)=U{x€ER:(x+DNX#0}, I[(X)=U{xER:x+
I < X}, respectively. And, BX =I(X) — I(X) the boundary of X
with respect of I.

Definition2.4: We say the ideal M in a ring R is a maximal if M
#R and the only ideal strictly containing M is R.

Remark 2-2: If R is a commutative ring with identity. Then every
maximal ideal of R is prime.
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Definition 2-5: A local ringis a ring with exactly one maximal
ideal Mg we denoted by Loc(R).

Example 2-1. Suppose that Z the ring of integers. If p a
prime number, then pZis a maximal ideal. So, Zis not a local
ring.

Example 2-2: Let F be a field, then Fis a local ring with unique
maximal ideal (0).

Example 2.3: Suppose Z/(p) the integers localized at the prime
ideal (p). Suppose that RP is the set of all equivalence classes of
fractions a/b where a €R and b €S where S is the complement of
p. When R is an integral domain, RP is contained in the quotient
field QR. So, it Zpy ={a/ b € @: p#b } is a local ring with unique
maximal ideal M = {a/b €@ p|a, p/b}.

Definition 2.6: The spectrum of a ring R is the set of all prime
ideals in R and write Spec(R), and the set of its maximal ideals is
the maximal spectrum of R, denoted by Specm(R);

Note that, Specm(R) < Spec(R).

The following theorem gives us an alternative criterion for when a
ring is a local ring.

Proposition 2-1: Let R be a ring. ThenRis a local ring with
maximal ideal M if and only if M=R |Rx is an ideal in R.

Proof: (=) Suppose that | is an ideal of R. Let a unit 1. We
have I=(R).

If R is a local ring with maximal ideal M. since M is a proper ideal
(by definition), M contains no units, and so: MR |Rx, But, M is a
maximal ideal, and so M=R |Rx.

(<) Suppose that M=R |Rx is an ideal. So, M is maximal because
If My larger ideal, then M1 must contain a unit and will not be
proper. And If Mz any other ideal of R, then M2 must be contained
in M and so M=R |Rx is unique. So R is a local ring with unique
maximal ideal M. m

Definition: 2-7: Suppose that R, S are local rings. We define the
local homomorphism of local rings is a ring map f:Loc(R)—
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loc(S) such that loc(R) and loc(S) are local rings and such
that f(Mr)c Mes.

Example 2-4: A field is a local ring. Any ring map between fields
is a local homomorphism of local rings.

3-Congruence In Local Ring
Definition 3.1: Suppose that Loc(R) be local ring and ~ is an
equivalence relation, then ~ is called a congruence relation if (a, b
e~ = (a+ X, b+ x),( x +a, X+ b) ,(ax, bx), and ( xa, xb) e~ ¥ x €
Loc(R).
Proposition 3.1: Suppose ~ be a congruence relation on a local
ring (Loc(R)) If (a, b)e~and (c, d )e~, then (a c, b d) e~ and (ac,
bd )e~ ¥ a, b, ¢, d € Loc(R).
Definition 3.2: A congruence relation ~ on Loc(R) is called
complete if
(i) [atb]-={ [a'+b']-:a’e[a] ~,b'e[b ]~ and
(ii) [ab]-=@'b’]~: a’e[a] ~, b’e[b ] -~ foralla,b € Loc(R) .
Definition 3-3: A ideal M of a Loc(R) defines an equivalence
relation ~ on Loc(R) , called the Faraj relation, given by Ir ~r”if
and only if there exists elements a and a’of | satisfying r+a=a ~+r’
. The relation ~ , is an congruence relation on Loc(R).
We define Loc(R)/~ is the set of all equivalence classes of
elements of Loc(R) under this ~ and the equivalence class of an
element r of Loc(R) is [r]-~.
Throughout this paper ~ denotes the Faraj congruence relation
induced by an ideal Mr of a local ring Loc(R).
Definition 3.4: An ideal Mg of Loc(R) is called a ~ Mr ideal if
r+tacl=>relvreloc(R)and v a <l .
Proposition 3-2: Suppose that f: Loc(R)— Loc(R) is a local ring
map between two local rings R and S. Then the following are
equivalent:

1- fisalocal ring map;

2- f(MR)cMs, and
Proof. by definition.
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4- Rough ideal of Local ring
In this section, we consider the ideal of local ring by using the
concepts of rough set. Some properties of the lower approximation
ideal of local ring are studied.
Definition 4-1: Suppose that Loc(R) is a local ring with Mg
maximal ideal. Let XcR, we define the upper approximations of X
with respect of Mg is Mgr(X) =U{x € Loc(R): (x + Mg) N X #
@}, and lower approximation of X with respect of Mr is Mgz (X) =
U{x € Loc(R) : x + Mg S X}, Moreover, the boundary is BdX
=Mr(X) — Mir(X) . If BdX =4, then, X is rough set with respect
Mg.
Example 4.1: Let us consider the ring loc(R)= Z,. The maximal
ideal is Mr={0,2}. Suppose that is X={1,2,3}. For x€ Loc(R) :
x + Mg, we get {1,3} and {0,2}. The upper approximations of X
with respect of Mr: {0, 2} U{1, 3}.s0, Mx(X) = {0,1,2,3} and the
lower approximation of X with respect of Mr :My(X) = {1,3}. BdX
=Mp(X) — Mgr(X) ={0,2}. Then X is rough set with respect
maximal ideal Mg.
We can study the properties of ideal in next proposition:
Proposition 4-1: For every approximation (Loc(R),M) and Every
subset X cLoc(R) we have:

1) Mx(X) S X S Mz(X);

2) Mg(9) =0 = Mp(®);
Proof:

1) If x eMgr(X) ,thenx eMpr(X) ={x € Loc(R) : x + My S

X, then x X, Hence Mi(X) € X, next if x € X, Mx(X) =

{x € Loc(R) : (x + Mg) N X # @},, then xeMy(X) then
X S Mgz (X).
2) it easy to see that
[ ]
Definition 4.2: If A and B are anon-empty subset of Loc(R), we
denote AB for the set of all finite sums { aibi+ a2 b2 ,..., anbn
neN, aieA, bieB}.i.e: AB=X" (a; . b;), ai€A, bi €B.
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Example: 4-2: Suppose that C[[x]] whose elements are infinite

series Y52, a; x* where multiplications are given by ( X2, a; x*)
(X520 bi x') = X2 c; x'such that cn= X5, a;b; is local. Its

unique maximal ideal consists of all elements, which are not
invertible. In other words, it consists of all elements with constant

term zero.

Proposition 4-2: Let Mr be maximal Ideal of Loc(R), and A,B are
non-empty subset of the a local ring, then

1) Mg(A) + Mp(B) = Mr(A + B);

2) Mx(A.B)= Mg(A). Mx(B);

3) Mg(A) + Mg(B) < Mg(A + B);

4) Mz (A.B) 2 Mz(A).Mg(B)

Proof: To proof 1) we need to show that Mz (A + B) € Mg (A) +

Mr(B) and Mg(A+ B) 2 Mg(A) + Mgx(B). First, suppose

xeMgr(A + B) then (x+Mgz)N(A+B)= @ by definition of upper

approximation of A+B with respect My. So, there exists se(x+Mpg)

and yeA+B, also, s = Y a; + b; for some aieA, bieB. We have,

XES+ Mg =" (a; +b)+ My =Y (a; + M) +

(b; + My). Then, there exist x;e(a;+Mg), and s;e(b;+Mpg) such

that x = Y, x; +5;.50, xieMRr(4A) and sieMgr(B). Because,

a;e(x;+Mg)nA and b;e(s;+Mgz)B. Therefore, Mz(A+ B) <
Mgz(A) + Mgx(B). Second, suppose xeMg(A) + Mz(B), then

X = )i, a; + b;for some x;eMz(A) And s;eMg(B).Hence,

(a;+Mg)NA#= @ and s; €(b;+Mg)NB+ @ for 1 <i<n. Also,

Yiixi+s;€A+Band Y x;+s; €Y (a; +b)+

I.thuse (x + Mg) N (A + B) #+ @, that mean x € Mr(A + B),

S0, Mr(A + B) 2 Mi(A) + Mg(B).

2) Similar 1) by using definition of AB.

3) &4) Similar way in( 1)&(2) by using definition of lower

approximation. [

Example 3.3. Let consider the a local ringZ, ,Mr={0,2} and

A={1,2,3 }, B={0,1},then AB=X",(a;.b;), ai €A, bi eB.AB=

{0,1,2,3}. We get Mz(4) = {0,1,2,3}. And Mr(B) = {0,1,2,3}.

ThenMg (A.B) = {0,1,2,3}. However, Mp(A). Mx(B).={0,1,2,3}.
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Then, Mzx(A.B) = Mz(A). Mgr(B) .Moreover, Mz (A) = {1,3},
Mg(B) = {}, Mgr(A.B) = {0,1,2,3}.However, Mz (A). Mx(B) =
{}. S0, Mz (A. B) 2 Mz (A). Mz(B).

Note that: A ring which contains only a finite number of maximal
ideals is called semilocal. Each finite ring is a semilocal ring.so,

CONCLUSION:

We present the rough ideals of a local ring by using the concepts
of rough set and study the properties of theses approximations of
ideal in local rings. However, The local ring has any applications
such as optimization theory, discrete event dynamical systems,
automata theory, formal language theory and parallel computing
and rough sets also has many applications in the above areas. We
certainly hope that our work will be very useful both in the
theoretical and application aspect. We also propose to work further
on this area to bring out many interesting properties of rough and
fuzzy ideal in a local ring.
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Abstract

A potential assessment of wind energy at Gharyan, Nalut, Asabah,
Alraiyna cities in the western region of Libya is realized for 850
KW Siva wind turbine model. A background information about
wind power and its resources was provided, including a review of
available data, which are obtained from the representative
meteorological stations For the chosen location, a measured long
term time series of 3 hours wind data was used, and the wind data
has been recalculated to represent the actual wind speed at hub
height, The mean wind speed, Weibull distribution, power density
function, annual energy and annual capacity factor by creating a
data base using Microsoft excel program. Alraiyna has a good
wind energy potential were the wind turbine (Siva 850 KW) had
an annual energy output equal to 1.275861 MWh. According to the
studied machine, the capacity factor was 17.14 %, and the wind
resource appears to be suitable for power production.

Keywords: wind assessment; annual energy; wind power; wind
energy; Weibull distribution.
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1. Introduction
In the last century, the wind energy was used by human in many
fields such as air conditioning in hot areas, extinguishing fires,
melting raw materials and sailing ships guiding, and in the field of
agriculture which include the wind energy has been used for
irrigation and grain purification and etc. The nearly constantly
blowing winds in the subtropical belts of the Earth are still named
(trade winds) today [1].
The power of the wind has been utilised for at least 3000 years.
Until the early twentieth century wind power was used to provide
mechanical power to pump water or to grind grain. At the
beginning of modern industrialisation, the use of the fluctuating
wind energy resource was substituted by fossil fuel fired engines
or the electrical grid, which provided a more consistent power
source [2].
In the early 1970s, with the first oil price shock, interest in the
power of the wind re-emerged. This time, however, the main focus
was on wind power providing electrical energy instead of
mechanical energy [3]. This way, it became possible to provide a
reliable and consistent power source by using other energy
technologies — via the electrical grid — as a backup.
The first wind turbines for electricity generation had already been
developed at the beginning of the twentieth century. The
technology was improved step by step from the early 1970s. By
the end of the 1990s, wind energy has re-emerged as one of the
most important sustainable energy resources. During the last
decade of the twentieth century, worldwide wind capacity doubled
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approximately every three years. The cost of electricity from wind
power has fallen to about one sixth of the cost in the early 1980s.
And the trend seems to continue. Some experts predict that the
cumulative capacity will be growing worldwide by about 25% per
year until 2005 and costs will be dropping by an additional 20 to
40% during the same time period [4]. Wind energy technology
itself also moved very fast in new dimensions. At the end of 1989
a 300kW wind turbine with a 30-meter rotor diameter was state of
the art. Only 10 years later, 2000kW turbines with a rotor diameter
of around 80 meters were available from many manufacturers. The
first demonstration projects using 3MW wind turbines with a rotor
diameter of 90 meter were installed before the turn of the century.
Now, 5SMW turbines are commercially available.

2. Historical background

The following historical overview divides the utilisation of the
natural resource wind into the generation of mechanical power and
the production of electricity:

2.1 Mechanical power generation

The earliest windmills recorded were vertical axis mills. These
windmills can be described as simple drag devices. They have
been used in the Afghan highlands to grindmgrain since the
seventh century BC [5].

Persia and China were the forerunners in the manufacture of
windmills according to historical documents from about a
thousand years ago, which were of the horizontal axis type, then
they were popular in the Middle East and in England in 1150, in
France in 1180, Germany 1222 and Denmark in 1259, The
windmill industry developed between the twelfth and nineteenth
centuries, after which windmills were used for several other
purposes, including pumping water from lakes and others, and in
the year 1800 France developed about 20,000 windmills and the
Netherlands used about 90% of its energy from wind energy Figure
(1) shows Shape of windmills, It is worth mentioning that wind has
attracted human attention since ancient times and how to benefit
from it in their practical lives. Indeed, the windmill industry has
been developed and promoted, but the discovery of oil has made
the chances of using wind energy reduced in humans and oil is
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considered the most important source of energy generation in the
world .

Fig (1) an ancient windmill in the British Isles

In the early twentieth century, American windmills appeared,
which are known as the self-regulation mechanism, other than
European mills, which must be extinguished or winding the blades
of the wind turbine during high wind speeds, and also when the
rates of industrialization in Europe increased, it led to a gradual
decline in windmills, for example in the Netherlands in 1904 was
energy Wind provides 11% of industrial energy, and in Germany
there are more than 18,000 units was installed, this made the
opportunity favorable for American windmills to enter Europe
strongly during the period from 1920 to 1930, where about
600,000 units were installed, and thus the American windmills
used for agricultural purposes became popular in Figure (2) shows
these windmills around the world.
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2.2 Present status of wind energy in Libya

Although being one of the greatest oil exporting countries Libya
has identified the existence of potential renewable energy
resources. Therefore, it is Libya’s goal to increase the share of
renewable energy sources to 10 % of the entire energy production
within the near future. The motivation behind this is to
significantly reduce the costs of the national electricity production.

=

The electricity production is essentially based on fossil fuels in
particular, natural gas that is abundant in the country. Since 2000,
Libya electricity utility GECOL (General Electric Company of
Libya) began seeking professional engineering experts, which
would help the company to qualify the country’s wind energy
potential and build the first commercial wind farm to both generate
electricity from an renewable energy source on economically
reasonable terms and educate local engineers in understanding the
requirements and interrelating subjects of wind farm development.
The geographical location of Libya has several advantages for
extensive use of most of the renewable resources. In this regard,
Libya has to make use of its renewable resources, such as wind
solar and geothermal, not only to meet the increasing energy
demand but also for environmental reasons [24].

3. Study locations

In this study the location of four chosen stations in Libya are
selected Nalot, Alraiyna, Gharyan, Asabah. The locations of these
sites are shown in Fig (5).
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Fig (5) Distribution of speed measurement stations over Libya [17]

4

The wind speed data continuously by the data logger EKO 21B in
all stations. Information about these locations are given in table
(1). Knowing that all the data were taken from the meteorological
centre

Table (1) Physical features of the meteorological stations

station ELe;alté?/glaét;?)ve Latitude N° | Longitude E°
Nalot 705 3152 1058
Garrin 715 3210 1301
Asabah 583 3130 1150
Alraiyna 724 3137 1114

4. Analysis of wind data

4.1 Calculation of mean wind speed

The mean wind speed and standard deviations values are
calculated for available time series data for all the stations are
presented in table (2).

Table (2) Mean monthly, annual wind speed (m/s) and standard
deviation for whole years

Months - wind speed(m/s)

Station
Jan Feb Mar Apr May Jun Jul

Gharyan | 6.88 7.03 6.88 7.57 6.93 6.28 5.38

Nalut 6.12 6.13 5.96 6.18 6.28 5.82 5.55
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Asabah 7.97 8.64 8.03 11.54 7.64 9.06 6.78

Alraiyna | 6.58 8.28 7.95 10.90 7.89 8.48 6.88

) Months - wind speed(m/s) AM
Station / SD
Aug Sep Oct Nov Dec (m's)

Gharyan | 5.66 5.81 6.35 6.20 7.13 6.51 3.68

Nalut 5.27 5.56 511 5.89 6.22 5.84 2.73

Asabah 7.68 5.99 8.17 7.40 7.62 7.92 5.01

Alraiyna | 7.40 7.38 8.18 7.17 7.24 7.67 3.65

AM: Annual mean, SD: Standard deviation

The diurnal variation of wind speed for all the stations are shown
in Fig (6). It's clear form this figure that the wind speed is near
constant during the night until about 8 m/s in the morning then
increases strongly reaching the maximum value at 3.00 p.m. This
figure also indicates that the wind speeds decrease slightly in the
early morning and evening hours.

Daily wind intensity variations, which are directly related to daily
temperature variations, are low in the mornings, reaching a
maximum value in the afternoons and start decreasing in the
evenings. It is seen from figure (6) that the hourly wind speeds
vary 4.19 m/s in Nalut and 8.45 m/s in Asabah with a maximum
occurrence in the afternoon.

9

‘ (s Asabah ess=fll== Alraiyna !

Gerian s Nalu4

(o]

Mean wind speed m/s

~

[e)]

9 12 15 18 21
Hours of day

Fig (6) Diurnal variation of wind speed for all stations
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w
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Fig (7) illustrates the monthly mean wind speed for all stations.
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Fig 7 Monthly mean wind speed for all stations

It is clear from this figure that the wind speed for whole years has
the lowest value in month of August and October and the
maximum in the months of April and JUN. Also from Fig (7) the
wind speed has maximum value of 11.29 m/s at Asabah and the
minimum value of 5.11 m/s at Nalut.

Mean wind speed for different seasons of the year are plotted in
Figs (8), (9), (10) and (11). During winter season, the wind speed
level at four stations reaches high value of 6.123 m/s — 8.12 m/s,
where the maximum mean wind speed occurs at Asabah during
February with 8.12 m/s.
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Gharyan Nalut Asabah Alraiyna

Fig 8 winter variation of wind speed for all stations

In spring season, four stations have high values of wind speed
5.9601 - 11.29 m/s, where the maximum value is recorded in
Asabah with 11.29 m/s during April.
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In summer season the wind speed level reaches 9.11m/s at Asabah
during Jun. For autumn season, the maximum mean wind speed is
recorded as 8.23m/s at Asabah in October.
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Fig 9 spring variation of wind speed for all stations
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Fig 10 summer variation of wind speed for all stations
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Fig 11 autumn variation of wind speed for all stations
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From Figs (8), (9), (10) and (11). The following paragraphs are

concluded.

1. The highest value of mean monthly wind speed of all stations
occurred during winter and spring seasons, this can be
explained by the decrease the temperature during winter and
spring. Such decrease causes thermal convection, so that some
of momentum of the upper air, which is moving at higher
velocity, is transmitted to the surface layers causing the noticed
increase in the mean monthly wind speed.

2. For three seasons, we notice that Nalut has the minimum values
of monthly wind speed and has the minimum value in spring.

3. The monthly wind speed for all the seasons, has the same trend.

4.2 Calculation of Weibull frequency

Determination of Weibull frequency distribution and Weibull

cumulative distribution required to determine first the scale

parameter "C" and the shape parameter "k". The two parameters C

and k for all the stations are calculated using two methods.

The results of "C" and "k" for all stations using the first method are

shown in Fig (12). The values of In(—In(P(U))) are plotting in

the y axes, and the values of [nU are plotting in the x axes. Straight
line is fitted through the points, and deduction the best equation
which is shown in each figure, and comparing these equations,

gives the values of "C" and "k".

4

In(-In(p(v)))

-12

In(v)
Fig 12 Graphical determination of Weibull parameters for Asabah city
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While the results of "C" and "k" using the second method are
obtained using equations where the values of TI'(1+ 1/k) are
presented. The parameter "C" is then found by using equations.
The final results of two methods are presented in table (3).

Table (3) gives the estimation of parameters "C" and "k" by two
methods

Method 1 Method 2 Error (%)

C k C k C k
Gharyan | 3.9151 | 1.6057 | 6.1302 | 1.5506 | 36.135 | 3.4369
Nalut 4.5885 | 1.6406 4.3 1.733 | 6.287 | 5.331
Asabah 9.6 1.886 | 8.8636 | 1.6437 | 7.6705 | 12.846
Alraiyna | 8.967 | 2.365 | 8.6688 | 2.2432 | 3.3317 | 5.1498

station

It is clear from results in table (3) that both methods give identical
estimates of the parameters "C" and "k", Fig (13) shows the value
of "C" and "k" parameters for both methods.

10 -

B Method 1 C
M Method 1 k

Method 2 C
6 - B Method 2 k

oo
|

Scale parameter (m/s) and
shape parameter

Gharyan Nalut Asabah Alraiyna

Fig 13 scale and shape parameters

Fig (14) show the histogram for the probability of wind speed
which drawn by using the value of scale and shape parameter,
from these histograms, it is clear that the highest wind speed of
maximum frequency is 7 m/s at Asabah and ALraiyna with
profitability 8.45 and 10.32% respectively, and the lowest 2 m/s at
Gharyan with profitability 16.1% and the annual mean wind speed
can be estimated from the histogram of probability of wind speed
by take summation of multiply each wind speed in its profitability.
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Fig 14 Histogram and wibull function for the probability of Asabah city

Fig (15) shows the value of mean wind speed and wind seed of
maximum frequency for all the stations. It is clear from this figure
that the highest wind speed was 7.924 m/s in Asabah and the
lowest was 5.841m/s in Nalut as indicated in table (4).

Table 4 Annual mean wind speed and wind speed of maximum
frequency

Wind speed of Annual s
. - . Profitability
station maximum mean wind (%) Hours/year
frequency(m/s) | speed(m/s)
Gharyan 2 6.50719 12.82 1123.032
Nalut 3 5.84135 19.513 1709.339
Asabah 6 7.924 13.69 1199.244
Alraiyna 7 7.67 15.303 1340.543
9 7 lWinfj speed of
maximum
— f /
2 7- = Annual mean wind
= speed(m/s)
©
3 5
&
o
s 3
=
1
Gharyan Nalut Asabah Alraiyna

Fig 15 Mean wind speed and wind speed of maximum frequency
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Fig (16) show the Weibull cumulative distribution which gives the
probability of wind speed exceeding the value of any given wind
speed . And the rest of the cities the same way.
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Fig 16 Cumulative Weibull distribution to Gharyan city

4.3 Calculation of power density

Table 1.5 shows the wind power density for the different stations.
It's clear from this table that the maximum power density is
313.6W/m in Gharyan and the minimum is 97.456W/m in Nalut.

Table 5 Maximum power density for all stations

S Megn power Maxir_num power
density (W/m?) density (W/m?)
Gharyan 76.56 313.6
Nalut 57.988 97.456
Asabah 90.12 304.28
Alraiyna 81.32 276.37

4.4 Calculation of annual energy

The calculation of annual energy for each site are based on the data
of Vestas (V60- 850kw) wind turbines.

The total energy output per year from the wind machines of
different sizes is shown in table (17), the maximum energy of
1275861 kW is obtained from the wind turbine of capacity 850
kKW at Alraiyna while the minimum value of 1008521 kW from
wind machine of capacity 850kw at Nalut.
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Table 6 Annual energy values for all the stations
Annual energy (kWh) for Turbine

Station B50KW
Ggaryan 1089566
Nalut 1008521
Asabah 1228378
Alraiyna 1275861

4.5 Calculation of annual capacity factor

The energy output data is used to calculate the capacity factor of
the wind machines that have rated power 850kw. The machines are
similar in the values of cut-in speed and cut-out speed and the
difference in the value of rated wind speed.

Table (7) shows the value of capacity factor for selected site. It is
clear from table (7) that the highest capacity factor of 17.14 % in
Alraiyna was obtained for the 850 kW machine, while the next
highest value was found at Asabah, Gharyan is placed the third.

Table 1.7 Capacity factor values for all the stations

i 0,
SE
Gharyan 14.632
Nalut 13.55
Asabah 16.5
Alraiyna 17.14

Conclusions

This project shows the outcome of an assessment study of wind

energy in Nalot, Alraiyna, Gharyan, Asabah area. The results show

the possibility of utilizing wind energy in areas selected and

linking it with the general electric power grid. Another area could

be used in other applications such as battery charging or pumping

water. Coming to a conclusion from the study:

1. The wind data presented in this study are based on human
recording, which may not be as accurate as modern equipment
with automatic data loggers. In addition, wind speed values
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were recorded to the nearest knots, this may cause a cumulative
error of meter per second.

2. Investigation of available wind power density (which is 313.6
W/mz2) indicates Gharyan area have a good power density. This
site is ideal for grid connection applications.

3. Existing data resources indicates that the mean annual wind
speed of over 7.924 m/s at Asabah with theoretical capacity
factor exceeding 16.5%. These values indicate that Alraiyna
could generate 1.275861 MWh per year.

Recommendations

The principle recommendations are described in following

paragraphs:

1. This work should be extending to study the wind energy at
different locations, this will help the resources in this field.

2. Making campaigns to measure wind speed data in order to
cover the majority in our country, paving the way for making a
wind Atlas.

3. Making studies about the effect of entering the wind energy
systems to the general electric grid.

4. The whole area of the country should be examined to detect the
fields proper for the establishment of wind turbine farms, and
public initiatives should start establishing wind energy farms in
the selected areas.

5. One or more pilot project should be implemented to
demonstrate feasibility and to develop skills. A pilot project
requires careful preparation and planning in order to be
successful. Essential components in pilot project include the
following.

v/ Cost and performance data from wind turbine
manufacturers.

v" Information about current electricity generation.
v" Preliminary and final project desires.
v' The final decision on pilot project implementation is
dependent on site data.
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The proposed future research will improve existing knowledge on
the wind energy systems and enhance their performance, so there
are some of considerations rules must be taken:

1.

Emphasize the importance of the ability of renewable energy in
the energy balance in Libya, especially to meet the energy
requirements.

Encourage and supporting the use of wind energy among all
universities and education programs by (books, DVDs and
study guides).

Awareness through various media is needed to rationalize
energy consumption in buildings.

Encourage the establishment of centers for renewable energy
research (especially in universities and scientific centers) that
will localize and develop renewable energy technologies
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Abstract

Background: Hypertension is estimated to affect about 40% of
adults above 25 years of age globally. While many of the risk
factors of hypertension are well known, such is not the case with
smoking. Pertinent published literature is heterogeneous, with a
dearth of relevant local data. Objectives: was to study the
relationship between smoking and blood pressure levels and to
assess the effects of age and smoking duration on such a
relationship.

Methods: A cross-sectional study was carried out on a total of 40
conveniently sampled. having age’s between 20-60 years from the
students and staff members of Higher Institute of Science and
Technology Tiji  were selected for this study. Comprising 20
smokers and 20 non-smokers. The smokers were regularly
consuming 10-20 cigarettes per day for at least 3 years.Systolic
blood pressure (SBP), diastolic blood pressure (DBP), and pulse
pressure (PP) were examined using digital blood pressure
measuring device. and The age, wieght data was collected by
means of a structured questionnaire.

Results: Overall, both the systolic and diastolic blood pressure
levels were significantly associated with smoking of cigarette
(p=0.025 and p=0.048 respectively) where they were found to be
higher in smokers than in non-smokers. Also, after Relationship
Measurement between the age and smoke duration based
stratifications; both the systolic and diastolic blood pressure levels
were still significantly associated with smoking.

Conclusions: The study results showed a significant association of
positive smoking with higher mean systolic and diastolic blood
pressure levels, though after stratifying for age and smoke
duration, this relationship persisted only in patients who were
male, were <30 Years old.
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Keywords: Cigarette smoking, Blood pressure levels, Systolic
blood pressure (SBP), Diastolic blood pressure (DBP), Age,
Hypertension duration.

Introduction

Hypertension, also known as (high blood pressure), was defined
as systolic blood pressure (SBP) of at least 140 mmHg, or diastolic
blood pressure (DBP) of at least 90 mmHg, Hypertension was the
leading risk factor for global disease burden and accounting for 9.4
million deaths in 2010 (Lim et al, 2010). According to World
Health Organization, hypertension is known to increases the risk of
various medical conditions such as heart attack, stroke, kidney
failure and blindness and is estimated to affect about 40% of adults
above 25 years of age and results in 7.5 million deaths annually
(WHO, 2013).

The worldwide prevalence of hypertension is estimated and that
it consistently increases with age worldwide. Cigarette smoking
and hypertension are the two most important long-term risk factors
for atherosclerosis, coronary artery disease, acute myocardial
infarction and sudden death (Kearney et al, 2005). The acute effect
of cigarette smoking is a temporary increase in heart rate and
blood pressure with an increase in epinephrine and norepinephrine
production due to activation of the sympathetic system (Cryer et
al, 1976).

Of the over 4,000 toxic substances identified in cigarette
smoking, there is evidence that mainly two, specifically nicotine
and carbon monoxide, exert toxic effects on the heart and blood
vessels. Both these compounds show their harmful properties by
different mechanisms. Nicotine damages cardiovascular system
acutely by stereoisomer and receptor binding mechanisms. The
first (Dong et al, 1991).

Hypertension has been commonly and is still considered one of
the major coronary risk factors, which is often associated with
others, including cigarette smoking. In addition, there is evidence
that hypertension is one of the most frequent diseases and a
leading cause of morbidity and mortality since it is able to cause a
large variety of cardiovascular and cerebrovascular complications
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(Hughes et al, 1993). Some of these events are strongly associated
with cigarette smoke, while others show to be related to the disease
that high values in blood pressure can determine.

While many of the risk factors of high blood pressure are well
known, such is not the case with smoking. Published literature
exploring the association of smoking with hypertension is
heterogeneous, and the debate is ongoing with no consensus
achieved as of now (Primatesta et al, 2001). However, the
relationship between smoking and blood pressure are not univocal,
with some studies showing a positive and others an inverse
association (Halperin et al, 2008).

Given the importance of smoking of cigarette, Blood Pressure
(BP), and their interaction in the determination of cardiovascular
risk, we investigated blood pressure (BP) levels among smokers
and nonsmokers with evaluating the role age and smoking
duration.

Materials and Methods
Participants.

A total of 40 volunteer male subjects, smokers(20) (study
group) and nonsmokers(20) (control group); The smokers with the
history of smoking for at least three years having age’s between
20-60 years from the students and staff members of Higher
Institute of Science and Technology Tiji were selected for this
study. age, height, weight, and blood pressure were measured.

- Healthy participants were selected (for the purposes of this study,
those not previously diagnosed with hypertension).

-Each eligible participant was instructed not to take any stimulant
before blood pressure measurement (e.g., coffee and tea) for at
least one hour.

Table 1. The frequencies of smokers, non smokers.

Subject Frequency Percent%
Smokers 20 50%
Non- smokers 20 50%
Total 40 100%
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Blood pressure measured

- Systolic and diastolic blood pressures (BP) were measured twice
at 5 min intervals from the left arm after at least 15 min of rest.

- BP values were obtained by the using Digital blood pressure
monitor.

- The means of the two measurements were recorded as mean
systolic and diastolic blood pressure.

* Pulse pressure (PP) was calculated as the difference between
SBP and DBP.

Statistical Analysis

The results were analyzed by the Student’s unpaired t test to
compare each smoking group with the non-smoking group. All
results were analyzed by using Minitab (Version 17), < 0.05
considered as significant level and results were displayed as tables.
variables were defined as mean + standard deviation (SD) and
categorical variables were defined as percentages. Independent-
Samples T test and analysis of variance (ANOVA) were used for
parametric variables at comparison of means and Chi square test in
the comparison of levels. We reported our data using mean
difference and 95% confidence interval (Cl), and we used a P-

value threshold of 0.05.

Results

A total of 40 participants were included in this study with the
mean age in this study was 42.90 £ 11.77 in group Non Smokers,
while was 35.40 £ 10.71 in the group smokers. The mean weight
in this study was 78.3 £ 11.3 in group Non Smokers, while was
74.3 = 30.3 in the group smokers, so the value was (p=0.153 and
p=0.700 respectively). (Table 1).

Table 1: Comparison of anthropometric data between smokers and
non-smokers.

Group (A), Non Group (B), Smokers
Parameters Smokers (n=20) (n=20) P value
(mean + SD) (mean * SD)
Age (years) 42,90 £11.77 35.40 £10.71 0.153
Weight (Kg) 78.3+11.3 74.3+30.3 0.700
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Smoking Period

0.00 13.50+£6.11
(years)

Table 1, 2 shows age (years), weight (kg), Pulse pressure, PP
(mmHg) and heart rate (HR)in nonsmokers, smokers, comparisons
showed no significant differences in indices (all P > 0.05).

The study results revealed that while analyzing overall both the
systolic and diastolic blood pressure levels were associated with
smoking (p=0.025 and p=0.048 respectively) where both these
blood pressure levels were found to be higher in smokers than in
non-smokers (138.6£12.0 mmHg vs. 123.1+15.6 mmHg and
87.60+9.44 mmHg vs. 87.40£9.90mmHg respectively) (Table 2)
(Fig. 1. 2. 3).

Table 2: Comparison of blood pressure levels among smokers and
non-smokers (overall).

Non-smokers Smokers T- P-
Characteristics (mean * SD) (mean +SD) | Value | value
Systolic SBP (mmHg) 123.1+15.6 138.6 £ 12.0 2.48 | 0.025
BlEale o)l 78.40+9.90 | 87.60+9.44 | 2.13 | 0.048
(mmHg)
Pulse pressure, PP 447+114 51.00 £ 9.13 1.22 | 0.239
heart rate (HR) 78.8+11.8 83.6 +12.7 0.87 | 0.394

SBP: Systolic blood pressure (mmHg), DBP: Diastolic blood pressure (mmHg),
PP: Pulse pressure; HR: heart rate, SD: Standard deviation
Data were expressed in mean = SD form. P<0.05 was considered to be

significant.

/alue Plot of Non- smokers/ Systolic BP (mmHg; Smokers/ Systolic E

Data
3

140 /

Non- smokers/ Systolic BP (mmHg Smokers/ Systolic BP (mmHg)

Figure 1. Comparison the Effect of Cigarette smoking on systolic Blood
pressure between smokers and nonsmokers.
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Value Plot of Non- smokers/ Diastolic BP (mm; Smokers/ Diastolic BI

100

90

70

Data

60
Non- smokers/ Diastolic BP (mm Smokers/ Diastolic BP (mmHg)

Figure 2. Comparison the Effect of Cigarette smoking on diastolic
Blood pressure between smokers and nonsmokers.

iual Value Plot of Non-smokers/ heart rate (HR); Smokers/ heart rate

100

20

80 .,/4

70

Data

60

Non-smokers/ heart rate (HR) Smokers/ heart rate (HR)

Figure 3. Comparison the Effect of Cigarette smoking on heart rate
between smokers and nonsmokers.

Table 3 shows the distribution of smokers and non smokers into
two categories on the basis of severity of blood pressure. Out of 20
smokers, 8 had normal blood pressure which accounts only 40%
smokers, 12 were hypertensive which accounts 60% of smokers.
While in non smokers, Out of 20 nonsmokers, 18 had normal
blood pressure which accounts 90% non smokers, 2 were
hypertensive which accounts only 10% of non smokers.

Table 3: Classification of blood pressure of smokers

Non smokers Smokers
VI es Number Number Number pe'{f'e”t
(%)
Normal 18 90 % 8 40 %
Hypertension 2 10 % 12 60 %
Hypertension (> 140/90 mm Hg).
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Furthermore, among < 30 years old participants the systolic
blood pressure levels were significantly associated with smoking
(p=0.003) where systolic blood pressure levels were found to be
higher in smokers than in non-smokers (137.00 £ 6.83 mmHg vs.
11450 £ 3.59 mmHg respectively). While no significant
differences were found between of the diastolic blood pressure
levels (p=0.087) where diastolic blood pressure levels were in
smokers and non-smokers (84.8+10.7mmHg vs. 76.25+3.59mmHg
respectively). (Table 4).

Table 4. Comparison of blood pressure levels among smokers and
non-smokers (<30 Years old).

Non-smokers Smokers T-
Characteristics (mean * P-value
(mean % SD) SD) Value
Systolic SBP 114,50 = 137.00 =
(mmHg) 6.35 6.83 4.82 0.003
DiastolicDBP | ¢ 50, 359 | g48+107 | 151 | 0087
(mmHg)

Moreover, among >30 years old participants neither of the
systolic or diastolic blood pressure levels were significantly
associated with smoking (p=0.054 and p=0.111 respectively).
Where systolic blood pressure levels were in smokers and non-
smokers (139.67+9.87mmHg vs. 128.83+7.05mmHg respectively),
and where diastolic blood pressure levels were in smokers and
non-smokers (89.50+4.59mmHg VS. 79.8+12.8mmHg
respectively). (Table 5).

Table 5: Comparison of blood pressure levels among smokers and
non-smokers (>30 Years old).

L. Non-smokers Smokers
Characteristics (mean * SD) (mean * SD) T-Value P-value
SYStolic SBP | 190051705 | 130674087 | 219 0.054
(mmHg)
Diastolic DBP | g4, 15 g 89.50 + 4.59 1.75 0.111
(mmHg)
274 Copyright © ISTJ Ak sine qalall (3 8

il o glall 3403 Alaal




25 ) g oyl 3050 L
Volume 25 e ——

st

International Science and

Technology Journal
8l g o glall 4 gal) Al

Furthermore, when Comparison of blood pressure levels among
smokers participants both the systolic and diastolic blood pressure
levels were non significantly associated with smoking (<30 Years
old p=0.75 and >30 Years old p=0.46). Where systolic blood
pressure levels were in smokers < 30 years old and >30 years old
(137.00£6.83mmHg vs. 139.7+15.1mmHg respectively), and
where diastolic blood pressure levels were in smokers < 30 years
and >30 years old (84.8£10.7mmHg vs. 89.50+9.01mmHg
respectively). (Table 6).

Table 6: Comparison of blood pressure levels among smokers (<30
Years old) and (>30 Years old).

Smokers (<30 Smokers (>30
Characteristics Years old) Years old) T-Value | P-value
(mean *SD) (mean % SD)
Systolic SBP
(mmHg) 137.00 £ 6.83 139.7 £15.1 0.33 0.753
BlEcrglicloiztz 84.8+10.7 89.50 + 9.01 0.76 0.469
(mmHg)

Furthermore, among participants with >10 years from smoking
duration both the systolic and diastolic blood pressure levels were
significantly associated with smoking (p=0.038 and p=0.042
respectively)where both these blood pressure levels were found to
be higher in smokers have smoke duration > 10 years than in
smokers with smoke duration <10 years (143.00 + 7.35 mmHg vs.
134.20 = 3.03 mmHg and 90.80 £ 3.70 mmHg vs. 84.40 + 4.62
mmHg respectively) (Table 7).

Table 7: Comparison of blood pressure levels among smokers (<10
years and > 10 years smokers duration).

Smokers <10 Smokers > 10 p.
Characteristics years years T-Value value
(mean *SD) (mean * SD)
Systolic SBP 134.20 +3.03 143.00 +7.35 246 | 0038
(mmHg)
Lleisllic DIEE 84.40 + 4.62 90.80 + 3.70 242 | 0042
(mmHg)
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Discussion
The present analysis attempts to evaluate the correlations
between blood pressure level, cigarette smoking and to assess the

effects of age and smoking duration on such a relationship.

The study results revealed that while analyzing overall both the
systolic and diastolic blood pressure levels were significantly
associated with smoking where they were found to be higher in
smokers than in non-smokers (p= 0.025 and p= 0.048
respectively). The levels of systolic and diastolic blood pressure in
smokers and non-smokers were (138.6 + 12.0 mmHg vs. 123.1
15.6 mmHg and 87.60 £ 9.44 mmHg vs. 87.40 £ 9.90 mmHg
respectively). Also, we found that most nonsmokers (90%) had
normal blood pressure, while 40% smokers had normal blood
pressure, 60% smokers had hypertension.

Although many studies have been performed, the effect of
cigarette smoking on blood pressure and development of
hypertension is still unclear (Narkiewicz et al, 2005). Other studies
showed a finding consistent with our study, which is an increase in
systolic and diastolic blood pressure as:

Study Jena and Purohit, 2017 reported that systolic and diastolic
blood pressure (SBP, DBP) and blood pressure (PP) of smokers
were more than nonsmokers.

In a study involving 12,417 in which only males participated,
Halimi et al, 2002 showed that smoking increased the risk of
systolic hypertension in cases aged 60 and over that continued to
smoke. Yin et al, 2012 reported high systolic and diastolic blood
pressure and prevalence of hypertension in smokers compared to
non-smokers in a study of 1780 sample. Also, Dochi et al, 2009
reported a positive association of smoking with lood pressure in a
cohort including 8251 male Japanese workers in a steel company.
Which is consistent with the results of this study.

In study Aronow et al, 1971, the researchers in their study
demonstrated the effect of cigarette smoking on blood pressure.
They reported that there is increase in systolic as well as diastolic
blood pressure along with heart rate (HR) after cigarette smoking.

Mahmud et al, 2003., examining the acute and chronic effect of
smoking in young healthy subjects, observed that smokers had
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higher central systolic blood pressure (SBP) and lower in pulse
pressure (PP) amplification. Acutely, smoking leads to an increase
in both heart rate and blood pressure through a mechanism
involving sympathetic nervous system stimulation (Grassi et al,
1994). However, it has been suggested that after the first few puffs
of smoke, blood pressure increases abruptly and only returns to pre
smoking levels after 1-2 hours (Hansen et al, 1994).

Also, after age and smoking duration based stratifications; both
the systolic and diastolic blood pressure levels were still
significantly associated with smoke in men were < 30 years old,
where they were found to be higher in smokers than in non-
smokers.

In this study, the mean value for pulse pressure was higher in
smokers higher pulse pressure was observed in smokers than non-
smokers, but the increase is not significant (p= 0.239).

There are also a limited number of studies reporting that
cigarette smoking has no effect on blood pressure. as, Primatesta et
a,. 2001 observed no difference in systolic and diastolic blood
pressures between smokers, ex-smokers and non-smokers. Also,
we have not found any epidemiological study reporting the
associations between smoking amount and PP in adults. The Irbid-
TRY study conducted in male adole scent showed that smoking
cigarettes predicted lower SBP, DBP, MAP and PP (Alomari and
Al-Sheyab, 2016).

Furthermore, In this study Heart rate: In smokers heart rate was
slightly increased but not significant were (p= 0.39), Where heart
rate were in smokers and non-smokers (83.6+£12.7 vs.
78.8£11.8mmHg respectively). Similar findings were also found
by Roberto et al, 1996. Heart rate measured by ambulatory
monitoring is higher throughout the day when smokers are
smoking compared with when not smoking.

In addition, this is first study which demonstrated the
relationship between smoking and the indices blood pressure
among men in study area. Therefore, other studies are needed to
further understand the chronic effect of smoking on blood
pressure. Furthermore, sample size was relatively small, and
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further studies need to examine the association between smoking
and blood pressure in larger sample.

In conclusion:

despite many studies performed, our Study have shown that the
effect of cigarette smoking increases high blood pressure in the
study sample. However, Further research is needed on the subject.
Also, the study findings clearly point out towards potential effects
of the age and smoking duration on a relationship between the
smoke and hypertension .

On the other hand, these findings could prove useful in
identifying and establishing a high risk profile of hypertensive
patients, in the context of their smoking habits, for assessment of
risk and prioritization of its management in such patients
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Abstract:

Field experiment was conducted to evaluate the correlation
relationship between the yield of two localized wheat genotypes
(Triticum aestivum,) Acsad 901 and Salamboo and Olsen
phosphorus soil test (0.5 M of NaHCO3 at pH 8.5) values. The
experimental site was run at west sector of Libya. The
experimental site pH was 8.4 and the texture is sandy The
experiment consisted of three replicates and three phosphate
fertilizer rates which equivalent, (0, 60, and 120) kg P2Os ha* for
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both genotypes. The results of grain yield of the experiment were
expressed by relative values (Relative Yield). The relative yield
(RY) illustrated the relationship between soil test values and the
grain yield clearly. Very close correlation relationship (r = 0.98 )
between relative yield of grain and the soil test values of
Salamboo was found whereas Acsad genotypes was achieved
less correlation( r =0.69) at 0 kg P2Os ha'* for both genotypes. The
similarity between the two genotypes was very close (r =0.99 ) for
treatments that received high phosphate rate.

Key wards: wheat genotypes, correlation relationship. Relative
grain yield, phosphorus soil test.

Introduction

Wheat is one of the top three cereal crops in terms of global
production, along with maize and rice. Global wheat production
was 765.4 million metric tons in 2020. Wheat is grown over a
large area under wide range of climate conditions, wheat is a
member of grass family graminaceae with three classes; spring,
winter and durum wheat [1].

Phosphorus (P), nitrogen (N), and potassium (K) are very
important elements for the higher plants nutrition. Phosphorus
exists in the soil in large number of chemical forms; these forms
contribute to varying quantity of plant available phosphorus [2].
The concentration of available phosphorus in the soil solution is
ranged between (10° — 10* M) in most arable lands [3]. These
concentrations can be related to the amount of phosphorus in soil
solution or taken up by crops. Phosphorus is taken up from soil
solution as orthophosphate ions, typically H.PO-. and HPO.2 [2][4],
availability of these forms is totally dependent on the pH of the
soil solution. The relationship between soluble P and less available
forms can be determined by different soil tests, which are chemical
methods for extracting and estimating plant available nutrient from
the soil [4].

Soil tests have been developed and correlated well with plant
Phosphorus uptake. These relationships have been thoroughly
reviewed and established based on modern soil testing. Generally,
some soil tests are more appropriate for extracting available
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phosphorus from acid soils e.g. Bray, Acetic Acid, and Mehlich.
Bicarbonate extractants e.g. Olsen is better suited to calcareous
and alkali soils [5]. Much work [6] [7] [8] [9] [4] have done over
the world to evaluate the correlation between soil nutrient tests and
crops Yield. The results of those researches showed that positive
relationship was found. Crop response to nutrients (e.g.
phosphorus, potassium.... etc.) is usually predicted using soil test
information. Fertilizer recommendations which draw from soil test
results are commonly based on calibration curves. The calibration
curves are made by comparing yield of a specific crop at specific
soil test level to yield.

A common characteristic among calibration curves are that
decreasing soil test results in decreasing relative yield. Relative
yield which is calculated by Billaid in 1995. The Relative yield is
defined as yield at nil applied phosphorus/maximum yield) x 100 [9].
The objective of the study was to determinate the relationship
between soil test values and the relative grain yield of two local
wheat genotypes and its effect on the grain gross return.

Material and Methods

Field experiment was conducted to evaluate the relationship
between response of two local wheat genotypes which were Acsad
901 and Salamboo and soil phosphorus test values. The
experiment was conducted in a private farm at Tripoli countryside
(Janzour located is about 10 km west Tripoli, Libya). Table (1)
demonstrates some chemical and physical properties of the
experimental soil. The experimental soil pH is tendency to alkali,
it was 8.4. The soil texture of the experimental site. is sandy; sand
87.8%, silt 11% and clay 1.2% , the texture was estimated by
hydrometer procedure[10]. Randomized complete block design
was used, experimental parameters have tested at (P < 0.05).

Table 1. Some chemical characteristics of the experimental site.
Soil property pH  CECmeq F.capacity  B. density 0.M P, K
(1:1)  100g* % (gech) % (mgkg') (mgkg)
value 8.4 1.6 8.2 1.5 0.2 2.6 170

*pH in water (suspension 1:1 w: v), = P. = Soil Available Phosphorus
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The experiment was arranged in a randomized complete block
design (RCBD) in three phosphate fertilizer rates which
equivalent, (0, 60, and 120) kg P.O: ha: for both genotypes. Triple
superphosphate fertilizer (46% P.O.) was used. Available soil
phosphorus had been determined at the beginning of the
experiment. A lot of soil samples (0 - 20 cm) were collected at the
beginning of the experiment to determine available soil
phosphorus levels. The Olsen soil test (0.5 M of NaHCO: at pH
8.5) was used for soil extracting [11]. Spectrophotometer at
wavelength at 880 um was used to determine available soil
phosphorus. The area of experimental treatment was 16 m: Basic
applications of nitrogen, potassium, and micronutrient were made.
Weeds were controlled manually in all plots. Corrective measures
were taken for control of insect pest and diseases. The experiment
was watered to 80% of its water holding capacity at least three
times per week throughout the growing period of the wheat. Two
square meters in the central of each treatment were harvested at the
end of the experiment.

Statistical analyses
Data was analyzed by Excel software. The correlation between
relative yield and soil test values had been done.

Results and Discussion

Tables 2 and 3 refer actual and relative grain yield of Acsad
and Salamboo genotypes . The genotypes responded to both
native and phosphate rates. Moreover, Salamboo genotype grain
yield was higher than Acsad genotypes at unfertilized treatments .
Grain yield of both genotypes were closed each other for
treatments which received high rates of phosphate fertilizer.
Vertically and horizontally , both tables have shown the grain
yield was dependent on phosphate level whether native phosphate
or phosphate rates.
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Table 2. Actual and relative grain yield of Acsad wheat genotype,
(Yy) refers to yield of treatments at different phosphate rates.

Actual yield Relative yield
Soil test (ug P mg-Y) YO Y60 Y120 YO Y60 Y120
2.3 4104 1017.6 3158.4 13 322 100
35 505.9 12133 31128 16.3 39 100
3.6 5294 1346 3304.1 16 407 100
5.9 7615 20269 3419.7 22.3 59.3 100
7.7 1002 2246.8 3670.8 27.3 612 100
8.4 10045 22715 36975 272 61.4 100
9.8 1190.6 2812.1 3925.8 30.3 716 100

On the other hand, both genotypes curves behaved different
mathematics relationship. The grain yield at 0 kg P.O, ha: for both
genotypes were linear relationship (Fig. 1), thus increasing in grain
yield was dependent on soil test values. Linear relationship means
all treatments will respond to more phosphate fertilizer until
limited point, this point is known by a critical level for a nutrient.
Behind the critical level point, the curve takes flat shape, hereby,
the economic returns to the agricultural process are unprofitable
and therefore any fertilizer addition at this stage has negatively
affects the return on the crop yield.

100 ~
90 +
80 -
70 4
60 4
50 A
40 ~
30 4
20 4
10 ~

Relative Yield

y=0.0125x2+2.2139x+ 14,415

vy =-0.0856x2+3.3838x + 54058

0

4 6

8

Soil Test (ng Pmg-1)

Fig. 1. Wheat relative yield for both localized genotypes
Acsad (Triangle) and Salamboo (Diamond) at unfertilized treatments
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The curves of both genotypes tend to non-linear relationship
(Fig. 2). Non-linear relationship among fertilized treatments mean
the grain yield ongoing decrease gradually with increasing in
fertilizer rates (Law of diminishing return).The curves for both
genotypes start to be flat at soil site which has test value 9.8 ug P

mg™ achieved 71.8 %,

these point is known a “critical
nutrient level”. These results were corresponding with some
previous studies| 4,7,8,9,12].

Table 3. Actual grain yield and relative yield of Salamboo genotype,
(YY) refers to treatments yield at different phosphate rates.

Actual yield Relative yield
Soil test (ug P mg-Y) YO0 Y60 Y120 YO Y60 Y120

2.3 628.9 1175 3281.1 19.2 358 100
35 776.1 14205 3305.3 23.5 43.0 100
3.6 791.9 1522.1 3549.4 22,3 429 100
5.9 972  2180.3 35994 27.0 60.6 100
7.7 1209.3 2550.5 3884.8 31.1 65.7 100
8.4 14348 2661.4 3985.9 36.0 66.8 100
9.8 1559.2 3055.4 4253.3 36.7 71.8 100
100 -

90 -

g0 4 v=-0.424x2+10.009x + 13.944
= 70
S
260 -
g 50
‘;: 40 |
& 30 A y =-0.3437x2+9.1506x+12.653

20 |

10 |

0 T T T T T

0 2 4 é 8 10 12

SoilTest ( ng P mg-)

Fig. 2. Wheat relative yield for both localized genotypes Acsad
(Triangle) and Salamboo (Diamond) at 60 kg P.Os ha'* treatments
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Beyond the critical level point for phosphorus in the soil, the
yield curve will be flat before it to be concave down. Most
treatments responded to fertilizer rates, but the grain yield might
be decreased

Conclusion

The current study has concluded that relative yield use is good
representative to determine soil phosphorus critical level. The
critical level for phosphorus in the study was around 9 pg P mg'.
The study concluded that the wheat grain relative yield has two
major advantages: (i) conversion of the simple entry variance of
yield across sites to a practical, agronomic stability measure,
allowing easy comprehension of the genotype by environment
(GxE) structure, and (ii) ease in comparing large numbers of
entries tested in different experiments at the same site and year.
Plant breeders are encouraged to use routinely relative yield, and
to adopt the variance of relative yield across sites as a powerful,
yet simple, stability measure. The study recommended the use of
good agricultural operations to raise the productivity of the crop
per hectare. Selection of drought-tolerant and salinity-tolerant
genotypes are good factors for obtaining high productivity under
local Libyan conditions.
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Abstract:

Single-nucleotide polymorphisms (SNPs) are the most prevalent
class of genetic variation that could explain the variability in drug
efficacy and undesired side effects for patients. The aims of this
study were to develop and evaluate the performance of robust and
high throughput techniques for genotyping ten polymorphisms
related to anticancer drugs. SNaPshot mini sequencing system was
developed and successfully optimized for the genotyping of these
SNPs. This system was used to genotype the selected SNPs in 130

289 Copyright © ISTJ s gine qaball (5 gia
38l 5 o glall 40 gol) Alaall


mailto:mbenjeddou@uwc.ac.za

International Science and 25 ) Tyl plall T 0 gt
S

Wb Ayt Volume 25 STJ%

healthy Cape Admixed participants residing in Cape Town, South
Africa. Population genetics data obtained for the studied SNPs
were analyzed using several statistical analysis software tools.
Important population genetic parameters were calculated. Among
others, allelic and genotypic frequencies were determined and
compared with other populations in the world.

Introduction:

It has been noticed that the differences in cancer drug responses
and toxicity is a serious problem amongst patients which might
lead to treatment failure or adverse drug reactions [1]. However, it
has been shown that the genetic polymorphisms in drug
metabolizing enzymes, transporters and targets genes may explain
the differences of chemotherapeutic outcome. There are several
chemotherapeutics that are used for cancer treatment. Despite their
effectiveness, many exhibit serious side effects [2]. South Africa
is a multi-ethnic country and susceptibility to different types of
cancer vary between ethnic groups [3]. It is home to different
groups that include Khoisan, Xhosa, Zulu, Venda, and Sotho Pedi,
the Afrikaners and the Cape Admixed the latter being a uniquely
admixed population of immigrant Europeans, Asians and
indigenous populations [4]. The complexity in Admix populations
in particular creates advantages for studying the clinical,
environmental, and genetic ancestry of population differences in
health outcomes [5]. The SNaPshot methodology is high
throughput and fast, as it is based on single base extension with a
labelled ddNTP [6]. The minor allele frequencies (MAF) of the
Cape admixed population were compared to several other
populations. Ethnic populations that were included in this study
were: British in England and Scotland (GBR) which represent
European Caucasian, Colombian in Medellin, Colombia (CLM)
and Mexican ancestry in Los Angeles, California (MXL) both
represent Latino admixed population, Gujarati Indian in Houston,
Texas (GIH) represent Asian, African ancestry in South-western
US represent African American (ASW), Luhya in Webuya, Kenya
(LWK) and Yoruba in Ibadan, Nigeria (YRI) both represent sub-
Saharan African populations. The SNPs were selected from
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various population groups as per Ensembl
(http://www.Ensembl.org/Homo sapiens/Variation/Population?db
=core;r=22:1996766919968669;v=rs9332377;vdb=variation;vf=49
86831).

Materials and Methods

Sample Collection

Biological samples were obtained in the form of buccal swabs
from 130 apparently healthy, unrelated volunteers from the Cape
Admixed population living in Cape Town, South Africa. Ethnicity
of volunteers was determined by self-report. Ethical approval for
this project was obtained from the Senate Research Committee of
the University of the Western Cape with a registration no: 10/9/40.
SNP Selection

A total of ten SNPs, seven non-synonymous and three intronic,
were targeted for this part of this project. SNP selection was based
on the available evidence on clinical relevance of genetic variants
in anticancer therapy as gathered from the Pharmacogenomics
Knowledgebase (http://www.pharmgkb.org), US Food and Drug
Administration website (FDA) (http://www.FDA.gov) and
Ensembl database (http://www.Ensembl.org). Genetic variants
were initially selected based on the FDA's table of
pharmacogenomic biomarkers in drug labelling for cancer therapy,
and narrowed down to ten SNPs using additional clinical relevance
data available in the Pharmacogenomics Knowledgebase
(http://www.pharmgkb.org) Tablel.

PCR Amplification

PCR amplification was performed using the KAPA2G Fast
Multiplex PCR mix (KAPABIOSYSTEMS, South Africa) in a
final volume of 25 pl according to manufacturer’s instructions.
Each reaction contained a minimum of 20ng genomic DNA. PCR
amplifications were performed in a GeneAmp 2700/ 2720
(Applied Biosystems, USA) thermal cycler. PCR cycling
conditions were carried out as follows: initial denaturation at 95°C
for 3 min, denaturation at 95°C for 15 sec, annealing at 60°C for
15 sec, elongation at 72°C for 15 sec, for a total of 30 cycles,
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followed by final extension at 72°C for 1 min and a hold step at
4°C. PCR products were confirmed by agarose gel electrophoresis
on 2% gels and visualised under UV light.

Post PCR Purification

The PCR products were purified to remove excess primers and
unincorporated ddNTPs wusing a Thermosensitive Alkaline
Phosphatase (FastAP) (Thermoscientific, U.S.A) and Exonuclease
| (Exol) (Thermoscientific, U.S.A). PCR products were incubated
with 0.5ul of Exol and 1 pl of FastAP at 37°C for 15 min followed
by thermal deactivation of the enzymes at 75°C for 15 min in a
GeneAmp 2700/ 2720 (Applied Biosystems, USA) thermal cycler.

Tablel. A list of genes and selected SNPs associated with anticancer

drugs.

SNPID Gene Type of gene Drug Clinical observation
159332377 COMT  Drug metabolizing enzyme Cisplatin Ototoxicity
153918290 DPYD  Dmug metabolizing enzyme Capecitabme, Fluorouracil and Tegafur Drug toxicity

52297595 DPYD  Dmug metabolizing enzyme Capecitabine and Fluorouracil Drug toxicity
rs2228001  TMEM43 Drug transporter Cisplatin Ototoxicity and toxicity
151142345 TPMT  Dmug metabolizing enzyme Cisplatin Ototoxicity

Thioguanme Drug toxicity
151800460 TPMT  Dmg metabolizing enzyme Cisplatin Ototoxicity

Thioguanme Drug toxicity
154646316 COMT  Dmug metabolizing enzyme Cisplatin Ototoxicity
rs1801133 MTHFR  Dmug target Cyclophosphamide, Methotrexate and Carboplatin Drug toxicity
151800462 TPMT  Dmg metabolizing enzyme  Azathioprine , Thioguanine and purine analogous Drug toxicity
151695 GSTP  Drug metabolizing enzyme Cyclophosphamide, Epirubicin and Platinum compounds Drug toxicity
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Table2. Multiplex PCR primers for the selected SNPs related to
anticancer drugs used in SNaPshot™ genotyping.

Gene ([;}g:;) Forward primer (5t 3) Reverse Primer ('t 3) Amplit((;]ll]}lenglh
comr w9877 GICTCCAGGGACCATACCAG  GUTGGGTGAGTGGAAACAAT 107
P s9I890  TGGACAAAGCTCCTTTCTGA  TCACCAACTTATGCCAATICTC 149
P sl973%5  CCAGCACCAAAAAGAGCAAT  AAAACAAGAATTCGTTTGAAACAT 194
TMEMA3 2228001 GCCTCAAAACCGAGAAGATG  CTGCCTCAGITTGCCTTCTC m
TPMT 1142345 GGGGAATTGACTGTCTTTTIGA  TTGCAATCTGCAAGACACAT 318
TPMT sl80460  CCCTGATACCTGAGCCAGAG  TTACCATTTGCGATCACCTG 35
coMr w6616 ACGCTICTCTTGGAGGTGAG  TCTGCAGGAGACACATGCTT 41
MTHER 1801133 AGGACAGIGTGGGAGITIGG  CTCACCTGGATGGGAAAGAT il
TPMT sl$00462  TCIGCTTTCCTGCATGTICTT  CAGGAATTICGGTGATTGGT 265
GSTP 15169 GCTGGGGCTCACAGACAG GTGCAGGTTGTGTCTTGTCC 3

SNaPshot minisequencing (Single Base Extension)

The reaction was performed using the SNaPshot® kit according to
the manufacturer’s specifications (Applied Biosystems, U.S.A).
The final 10 pl reaction volume contained 3 pl of the purified PCR
products, 0.2 pM of primers (final concentration), 2 ul of
SNaPshot® ready mix and 3ul water. Negative and positive
controls for the mini-sequencing reactions were prepared
according to manufacturer’s instructions. A GeneAmp 2700
thermal cycler (Applied Biosystems, USA) was used for the
minisequencing reactions. Sequencing cycling conditions consisted
of 25 cycles of denaturation at 96°C for 10 sec, annealing at 50°C
for 5 sec, and extension at 60°C for 30 sec, followed by a holding
step at 4°C.
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Table3. SNaPshotminisequencing reaction primers of the selected
SNPs related to anticancer drugs.

Pasition
Minisequencing Reaction Primers Primer Direction ~ Accession number Size bp Poly GCAT tail
(NC_000006.12)

NCBI AminoAcid  Nucleofide
(dbSND) Change Change

159332377 Intron C-T  AGTATCCGGACTCAAGGACCGTGACCCACA Reverse 19968169 30 0
153018200 Intron (T  ACTGAACTAAAGGCTGACTTTCCAGACAAC Reverse 97450058 3% 5
rs2207505  MI66V T-C  ACGAAACTTATGGATGCCCCTTTAGTIGGC Reverse 97699535 40 10
152228001 G939L G-T  GCAGCAGCTTCCCACCTGTTCCCATTIGAG Reverse 14145949 4 15
151142345 T240C T-C  AGATGAATGTCTTTTCATTTACTCTGTATC Forward 18130687 0 0
151800460 Al54T CT  GGCAAATTTGACATGATTTGGGATAGAGGA Reverse 18138997 55 25
154646316 Intron C-T  CACACCCCAGACCAGACACCAGGGCAGAAA Forward 19964609 a0 30
151801133 AV G°A AGCACTIGAAGGAGAAGGTGICIGCGGGAG Reverse 11796321 [ 35
151800462 AS0P (-G AAGTGTAAATGTATGATTTTATGCAGGITT Reverse 18143724 0 40
151695 L105V A*G  GACGGCGTGGAGGACCTCCGCTGCAAATAC Forward 67585218 7 4

Post Extension Purification

Post Extension products were purified by adding 1 U of FastAP to
the 10 pl reaction volume and incubated at 37°C for 30 minutes
followed by 15 minutes at 75°C to inactivate the enzyme in a
GeneAmp 2700 thermal cycler (Applied Biosystems, USA).

Electrophoresis of the minisequencing products

Reactions were set up in a 96-well plate in POP4 polymer
(Applied Biosystems, USA). To each well, 8.7 ulHiDi Formamide
(Applied Biosystems, USA) and 0.3 pl Gene Scan Liz 120 size
standard (Applied Biosystems, USA) were mixed with 1ul of the
purified minisequencing product. The plate was briefly centrifuged
for 1 min at 1000 rpm and incubated in a thermal cycler for DNA
denaturation at 95°C for 5 min. Subsequently, the fluorescently
labelled fragments were separated on 36 cm-long capillary
containing POP4 polymer on ABI Prism 3500 DNA sequencer
(Applied Biosystems, USA). Data was analysed using
GeneMapper® IDX Software Version 1.4 (Applied Biosystems,
USA).

Statistical Analysis

The statistical analysis of Genotype and allele frequencies, as well
as the deviation from the Hardy-Weinberg Equilibrium were
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calculated using GenAlEx 6.5 software [7]. Allele and genotype
frequencies are given with binomial proportion 95% confidence
intervals (Cl). The Chi-square test was used to determine if
individual variants were in Hardy-Weinberg Equilibrium (HWE)
at each locus.

Results:

The sample group enrolled in this study consisted of 130 healthy
individuals from the Cape Admixed Population; 12 (9%) females
and 118 (91%) males between the ages of 14 and 68 years. Minor
optimization was needed for the primer sets of the two SNPs
(rs1801133 and rs1800462). Due to poor amplification, the
concentration of these two primers pairs was increased to 0.4 uM
in the PCR amplification. Also minor optimization was required
for these two SNPs in SNaPshot minisequencing reaction, in which
the concentration was also increased to 0.4 pM. This resulted in
good profiles for each. In certain cases the fragments migrated
further than its indicated size which is likely due to
minisequencing chemistry [8].  Electropherogram profile of the
SNaPshot minisequencing genotyping system is displayed in
Figure 1.

AlS4T

Intron

G939L

- Intron
-l n A22V
v . Mle6V |
| i J A T240C
el AV WAl DN o el W e
sz

L105vV

Figurel.Electropherogram profile of the SNPs related to anticancer
drugs. Green peaks indicate an A nucleotide, blue peaks indicate a G
nucleotide, black peaks indicate a C nucleotide and red peaks indicate a
T nucleotide.
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The allelic frequency of each SNP was determined to be in
HWE (P>0.05), with the exception of SNPs rs1801133 and
rs3918290. The expected and observed genotype frequencies in the
study are determined under the Hardy-Weinberg Equilibrium. The
genotype and allele frequencies of the ten selected SNPs relevant
to anticancer drugs observed in Cape Admixed Population are
summarized in Table 4. The comparison to the globally ethnic
groups was summarized in Table 5.

Table 4. Genotype and allele frequencies of selected SNPs related to
anticancer drugs

Amino Acid Observed Genotype Frequency Allele Frequency
snbstitl;ﬁnll Gene dbSNP ID
Genotype % 95% CI Allele % 95% CI HWE(®)
cC T4.56 67.12 - 82.08 = E6.9 825-91
Intron COMT 0332377 cT 4.6 172-32 T 131 9-17.2 0345
TT 0.8 0.0-233
cC 100.0 100-100 C 100.0 100-100
Tntron DFID 3018700 CT 00 (] T 0.0 0o NA
TT oo (]
TT 215 86.71-96.29 T 058 03.36-98.24
AM166V DFID 152207595 TC 83 371-13.29 C 41 L76-6.64 0.614
cC 0.0 (L]
TT 46.0 38.32-5548 T 0.8 6527-T6.33
Co3oL TMEM43 2128001 G 477 30.11-56.20 G 202 13673473 0.082
GG 54 151-920
T 046 90.71-98.40 T 073 05.33-00.27
TH0C TPMT 51142345 TC 54 151-9.29 C 27 0.73-4.67 0.752
cC 0.0 0.0
cc 077 95.12- 100 c 088 ©97.48-100
ALST TPMT 18004560 CcT 23 0.0-4.88 T 12 0.0-2.52 0.804
TT 0.0 (]
cC 577 49.21- 66.19 c 769 7178-82.02
Intron COMT 54646316 CcT 385 30.14-46.86 T 231 17.08-2822 0342
TT 38 0.51-7.09
GG 485 30.01-57.00 G 35 4305-61.05 0.000
A2V MTHFR 51801133 GA 13 7.12-18.78 A 45 38.05-51.05 :
As 385 30.14- 46.26
cC 902 97.67-100 c 00.6 08.83-100
ASIP TPMT rs18004462 oG 0.8 0.0-2.33 G 0.4 0.0-1.17 0.965
GG 0.0 0.0
GG 123 6.65-17.95 G 373 31424318
L10sV GSTP 16835 GA 30 41.41- 58.50 A 62.7 56.82-68.58 0432

AA 20.37- 46.03

P-Value will be NA for monomorphic SNPs (MAF =0).
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Table5. Comparison of MAF of the selected SNPs related to
anticancer drugs in the CapeAdmixed population to other ethnic
groups.

Amine o Minor Allele Freguency (%)
N, i - T

dbSNP ID acid Allele Cape Btk Colombian®  Mexican® Indian® African

change Adumixed American

rs9332377 Intron T 131 159 149 86 214 336 333 352

rs3918290 Intron T 00 0.0 00 00 15 08 oo 00

rs2297595 M186V

rs2228001 G939L

r:l142345 T240C

rs1800460 ALSAT

rs4646316 Intron

rs1801133 A2V 450 324 543 469 15 135 71 10.6

[ = El El sl [ (s}
3
w
=
o
o
b=

rs1800462 ASOP 04 11 11 090 0.0 0.8 0.0 0.0

rs1695 L105V A 62.7 68.1 644 438 £8.9 54.1 49.0 £0.2

a. This study, b. Data f}om Ensembl database (http://www.Ensembl.org).

Discussion

The SNaPshot minisequencing assay is one of the most efficient,
rapid and accurate ways for high throughput genotyping that
requires little optimization steps [8]. In this part of the project,
SNaPshot minisequencing method was successfully used and
optimized to investigate 10 SNPs relevant to anticancer drugs
within 130 unrelated healthy individuals of the Cape Admixed
population in South Africa. From the results presented it can be
seen that the Cape Admixed population shares many genetic
variations with other ethnic groups.

The intronic variants rs9332377 and rs4646316 in the COMT gene
, have previously been shown to be linked to an increased risk of
hearing damage in a study on 162 paediatric cancer patients
receiving cisplatin [9]. However, a recent study by Yang et al.[10]
on 213 children with medulloblastoma and 41with solid tumors
showed no relation between hearing damage and these variants. In
our population, the MAF observed for the intronic SNPs in COMT
gene was 13.1% for rs9332377, which was a bit lower than
Colombian (14.9%) and higher than Mexican populations (8.6%),
and 23.1% for rs4646316 which was slightly higher than
Colombian (21.8%), Indian (21.4%) and British (20.3%)
populations.
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The intronic variant rs3918290 and M166V (rs2297595), were
detected in the DPYD gene. These variants were reported by
Gentile et al.[11].to be responsible for decreasing efficacy of
fluorouracil and cause acute toxicity. However, the incidence of
severe toxicity was observed in SNP rs3918290 in patients who
underwent treatment with fluoropyrimidines, such as fluorouracil
and capecetabine, but no clear association with the M166V
(rs2297595) variant and sever toxicity was found [12]. Deenen et
al. [13] enrolled advanced colorectal cancer Dutch patients in a
study which described that the DPYD variants rs3918290 and
rs2297595 lead to severe toxicity with capecitabine-based
chemotherapy. Furthermore, rs3918290 was also confirmed as a
cause of severe toxicity to tegafur as fluorouracil prodrugs[14]. It
was suggested by some studies that patient’s gender could affect
the toxicity of fluorouracil. Many studies have showed women are
more prone to fluorouracil toxicity than men [15]. However, it was
described by another study that the correlation of the variant
rs3918290 with fluorouracil toxicity was significantly higher in
men than in women[16]. The intronic DPYD gene SNP rs3918290
was not observed in the Cape admixed, British, Hispanic (Mexican
and Colombian) and sub-Saharan populations. However, it was
observed in African Americans with a MAF of 0.8% and Indians
with a MAF of 1.5%. The substitution M166V (rs2297595) was
observed with a MAF of 4.2% which was a bit lower than the
observed frequency for African Americans (MAF of 4.9%) and
slightly higher than Indians that reported a MAF of 3.4%.

In the TMEMA43 gene, the SNP rs2228001 with the amino acid
substitution G939L was previously shown to increase the risk of
cisplatin- induced hearing loss [17]. Caronia et al.[17] investigated
91 osteosarcoma patients receiving cisplatin, and found that only
32 patients had ototoxicity in which patients with GG genotype
were more prone to have ototoxicity than patients withthe GA and
AA genotypes. Moreover, this variant has been predicted to cause
severe toxicity in a study consisting of 101 patients with bladder
cancer treated with platinum-based chemotherapy [18]. In our
population, this variant showed a MAF with 29.2% that was
similar to Colombian population (29.3%). However, the MAF was
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higher than those of Mexican and sub-Saharan African populations
(Tableb).

The variants T240C (rs1142345) and A154T (rs1800460) in the
TPMT gene, were found to increase the risk of hearing loss in child
cancer patients treated with cisplatin [9]. Conversely, a study by
Yang et al. [10] observed no relationship between these variants
and hearing loss in children taking cisplatin. Moreover, he found
no functional differences in TPMT knockout against wild-type
mice after treatment with cisplatin [10]. It has been identified that
patients with inherited low levels of TPMT enzyme activity are at
a higher risk for toxicity when treated with thiopurines, such as
thioguanine ,azathioprine, and mercatopurine [19]. Moreover, it
was determined that the TPMT polymorphisms (T240C, A154T
and A80P), were the most common mutant alleles correlated with
loss of TPMT enzyme activity in many populations [19].
Furthermore, in previous studies on children with inflammatory
bowel disease (IBD) treated with thiopurines, these
polymorphisms did not show a significant correlation with adverse
effects to these drugs [20]. The MAF for the variant T240C was
2.7% in our population, which was quite similar to Indians (2.4%).
However, it is slightly higher than Colombians (2.1%) and lower
than the British population (3.3%). While, the MAF for the variant
A154T was 1.2%, which is similar to Colombian (1.1%) and lower
than British, Mexican and African Americans (Table5). Further,
the MAF for the variant A80P was 0.4% which was lower than
British (1.1%), Colombian (1.1%) and African American (0.8%).
However, it was significantly high compared to Mexican, Indian
and sub-Saharan populations which all had a MAF of 0.0%.

In the MTHFR gene, the substitution A222V (ra1801133) has been
shown to reduce enzyme activity and affect chemosensitivity of
cancer cells [21]. Ulrich and co-workers investigated 220 chronic
myelogenousleukemia patients, and they showed that in patients
with the AA genotype, MTHFR activity appeared to be decreased
and they are at a higher risk of methotrexate toxicity [22]. In
another study on Caucasian ovarian cancer patients treated with
methotrexate only or combined with carboplatin, showed that AA
genotype  was  associated  with  methotrexate-induced
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hyperhomocysteinaemia and patients were at a higher risk of
treatment related toxicity [23]. Moreover, this SNP has also been
observed to reduce chemosensitivity to methotrexate in breast
cancer cell lines [24]. Toffoli and co-workers also found a higher
incidence of acute toxicity in Caucasian breast cancer patients
carrying the AA genotype during CMF (cyclophosphamide,
methotrexate, and fluorouracil) treatment [25]. Furthermore, in a
study consisting of 248 women with breast cancer, African
American and Caucasian women with the GA and AAgenotypes
for A222V (ral801133) were shown to have an increased cancer
survival rate [21]. However, in another study, no relationship
between this variation and disease-free survival was found in
breast cancer patients treated with FEC (cyclophosphamide,
epirubicin, and fluorouracil) or CMF [26]. The variant A222V
(rs1801133) was detected in our studied population with a MAF of
45% which was lower than the Mexican population (46.9%),
however, it was clearly higher than African Americans, Indians,
Luhya and Yoruba that showed a MAF of 13.9%, 15%, 7.1% and
10.6%, respectively.

The SNP rs1695 in the GSTP gene results in the amino acid
change L105V, was observed in 94 women with breast cancer
receiving anthracycline based CEF(cyclophosphamide, epirubicin,
and fluorouracil) treatment. The study found that GG genotypes
were associated with homological toxicity [27]. However, a study
on Chinese patients with breast cancer, has shown that patients
with the G allele have increased survival following
cyclophosphamide-based chemotherapy than those with the A
allele [28]. In another study, colorectal cancer patients were found
to be at an increased risk of toxicity when treated with
cyclophosphamide [29]. Moreover, patients with AA genotype
had increased oxaliplatin-induced neuropathy [30]. The MAF for
L105V variant was 62.7% in our population which was lower than
the Colombians (64.4%), Indians (68.9%) and British population
(68.1%), but higher than Mexican, African American and sub-
Saharan populations (Table5).
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Conclusion

Pharmacogenetics gives a unique way for studying and
investigating the variability in response of chemotherapeutic drugs
which have a narrow curative effect and show inter-individual
differences. However, understanding the impact of genetic
variations in drug metabolizing enzymes, transporters and targets
could provide a solution to precision cancer treatment based on a
patient’s genetic profile, ensuring they receive the drug with the
highest efficacy and lowest toxicity. SNaPshot method was used
successfully for high throughput genotyping.
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Abstract:

Thirty five strains of bacteria of the genus Pseudomonas were
isolated from contaminated food (milk, meat and fish). Their
morphological and physiology-biochemical characteristics which
allowed identifying 10 strains have been studied. Six strains
belong to P. fluorescens, and four strains — P. aeruginosa.

The isolated bacteria identification tests were based on such
properties as their dependence on molecular oxygen, ability to
form specific pigments, catalase activity, ability to grow at
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different temperatures, ability to reduce nitrates and nitrites,
ability to hydrolyze starch, as well as morphology of cells.

Key words: food, microbiological spoilage, bacterial strains,
Pseudomonas fluorescens, Pseudomonas aeruginosa, pyoverdin,
pyocyanin.

1. Introduction:
Microbiological damage is the main reason for food losses in the
world. In this respect topical issue of modern microbiology today
Is microorganism identification and searching for some new ways
to prevent that kind of damage [1].
Damage to protein-containing products can cause bacteria of the
genera Escherichia, Proteus, Clostridium, Achromobacter,
Pseudomonas, Bacillus, Lactobacterium, Micobacterium, yeasts
such as Candida, Debaryomyces, Mycoderma, Rhodotorula,
filamentous  fungi  Penicillium,  Aspergillus,  Rhizopus,
Thamnidium, Cladosporium [2].
Bacteria Pseudomonas fluorescens and Pseudomonas aeruginosa
play a key role in a process of deterioration of meat of slaughtered
animals and poultry, eggs, milk and fish [3]. Such tests as
oxidation, fermentation, oxidase activity, mobility, and others
have been used for typing bacteria from the genus Pseudomonas.

The main goal of this work was isolate from protein-containing
spoiled food bacteria of the genus Pseudomonas, their
identification and formation of the collection, which will be the
basis for a future study and development of tools protecting food
from spoilage.

2. Materials and methods:

Spoiled milk, meat and fish have been subjected to the study.

Weighted amount of crushed test material (20 grams) was placed
into a conical flask for 100 ml, then added 5 ml of sterile saline
solution (NSS). Incubated at 30° C for 3 days. Were the solid
elective synthetic nutrient minimal medium (MM9) was
inoculated by the resulting enrichment cultures for the isolation of
bacteria from the genus Pseudomonas [4]. The ability of
microorganisms to grow in the presence of tryptophan as a unique
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source of carbon and energy and oxygen is an elective factor for
these bacteria. The formed colonies were subcultured into
differential-diagnostic media. Glittering colony surface was the
criteria to exclude pathogenic type of Pseudomonas, which
formed colonies with metallic shade. Nonpathogenic bacteria from
the genus Pseudomonas have been identified by morphological,
physiological and biochemical characteristics. To determine
bacterial sensitivity to molecular oxygen the medium of Hugh-
Leyfson medium have been used [5]. Differentiation between
bacteria P. fluorescens and P. aeruginosa was performed on King
B medium by manifestation of pigments pioverdin and pyocyanin,
respectively [6]. Bacterial catalase activity was observed by gas
bubbles formation in the presence of hydrogen peroxide [7]. On
Endo medium P. aeruginosa forms small pink colonies. The smell
of jasmine is specific for P. aeruginosa. P. fluorescens — short
single rod-shaped bacteria with the size 0.1-0.4 microns, aerobic
bacteria, motile, with 2-4 polar flagellum. Bacterial cultures form
a greenish-yellowish fluorescent pigment diffusing into the
medium. A characteristic feature of this species is the outer
microstructure of the colonies: at low magnification the surface of
the colony has a reticulate or cellular structure. Bacteria liquefy
gelatin, coagulate milk, and reduce nitrates to nitrites. In medium
peptone agar (MPA) with 2% glycerol P. fluorescens form 3
different types of colony:

Gray or vyellowish-gray, slightly bulged, with oily texture;
Mucous, bulged, pink, large colonies; Pink, more solid, small
colonies [11]. Morphological characteristics of bacterial cells were
determined by standard methods [8]. The ability to reduce nitrates
and nitrites, and also hydrolyze starch have been carried out as the
identification tests for the genus Pseudomonas [7]. Bacterial
species of Pseudomonas fluorescens and Pseudomonas
aeruginosa have been identified by the ability to grow at the
optimal temperature interval [9].

3. Results and discussion:
As a result of samples screening (milk, beef, fish (carp, silver carp
and frozen mackerel), chicken breasts and wings) exposed to
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damage, 30 strains were selected and identified to belong to the
genus Pseudomonas [10]. Characteristics of some bacterial
isolates are presented in the Table.

As for the Table data, ten strains from the genus Pseudomonas are
aerobes (oxidise glucose to gluconic acid), produce specific
pigments, gram-negative bacilli with positive catalase activity,
reduce nitrates and nitrites, do not hydrolyze starch. Most isolates
of P. fluorescens form colorless or yellowish, bulged, smooth,
shiny colonies. Characteristic feature of the colonies is the outer
microstructure, which has a reticulate or cellular structure.
Bacterial cells stained the medium with a greenish-yellow color
due to the synthesis of pigments — pioverdin and fluorescein.

P. Aeruginosa forms colorless or yellowish flat colonies. Bacterial
cells stained the medium with a blue-green color due to the
production of pigment - pyocyanin. P. fluorescens bacteria were
grown at 4°C, and P. aeruginosa - at 41°S.

TABLE 1. Morphological, physiological and biochemical
characteristics of some bacterial isolates

ctcefrﬁ;g-cs P. fluorescens P. Aeruginosa
Strains: Gi-l | Mi-l | Mi2 | Gi-2 | Me3 | Me-4 | Me-2 | Fi-7 GS' ng'
Aerobic Kk | k | kK | kK | kK | kK| kK| kK |Kk]|Kk
Anaerobic - - - - - - - - - -
Pigment + + + + + + + + + +
Gram
staining ) ) ) ) ) ) ) - ) )
Fluoggscen + + + + + + + + + |+
Cell
morpholog | R | R | R | R | R | R| R | R |R|R
y
Catalase + + + + + + + + + |+
Glucose + + + + + + + + + | o+
Oxidase + + +
Growth at + + + + + + + + +
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4°C

Growth at
41°C - - - - - - + + + +

Hydrolysis
of starch

Note: Abbreviation in table (1) as follows: (+) : test positive; (=) : test negative;
(R) : rod-shaped; (K) : synthesize gluconic acid.

Isolates  Gi-1; Mi-1; Mi-2; Gi-2; Me-3; Me-4; Me-2; Fi-7; Gi-5; Fi-3.
Origins  Gills; Milk; Milk; Gills; Meat; Meat; Meat; Fish; Gills; Fish.

Studies have demonstrated that the strains Gi-1, Mi-1, Mi-2, Gi-2,
Me-3, Me-4 belong to the genus P. fluorescens, and strains Me-2,
Fi-7, Gi-5, Fi -3 belong to P. aeruginosa.

4. Conclusion:
During this experimental work 30 strains of bacteria of the genus
Pseudomonas, caused the spoilage of protein-containing food
products have been isolated and established their morphological,
physiological and biochemical characteristics, based for the
further identification of 10 strains.
Specific pigments synthesis and the ability to grow at different
temperatures allowed bacteria to differentiate to the genus
Pseudomonas fluorescens or Pseudomonas aeruginosa.
The collection of P. fluorescens bacterial strains and
P. aeruginosa has been established to be the basis for the further
study and development of tools to protect food from spoilage.
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Abstract

Clustering is considered as a significant technique of classifying
various groups of datasets. In this technique, the similar data
objects are grouped together relocated in a new cluster .For this
purpose, The K-means algorithm Cluster analysis is used .Yet, it
still has several disadvantages: First, attaining the appropriate
solutions. Second, results significantly affected by the selection of
initial centroid points .Third, number of clusters has to be
identified in advance. So the initial centroid for clustering is a key
factor in k-Means. In this paper, a selection of points as initial
centroids based on the distance is used instead of the random
selection procedure. Precisely, the furthest apart points were
selected for such a purpose .This proposed method has achieved
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better clustering process .Consequently, the number of repetitions
is decreased, and the optimal solution is achieved

Keywords: K-Means; Centroid; Clustering; Classification;
Furthest apart; FAR_PART.

Introduction

Recently, artificial intelligent (Al) has received great attention
due to its major contributions in numerous areas. Consequently,
more important business benefits have been achieved. In Al the
machines gain human intelligence ability. Such machines are
programmed to think like humans and imitate them. There are
various types of Al, such as machine learning and computer vision.

In Machine learning type (ML), algorithms are used to
syntactically analyzing data, learn from it, and then make a
determination or a prediction. Moreover; machine learning
includes supervised and unsupervised learning. The supervised
learning requires an ability to identify patterns in streams of inputs
.In addition; it involves classification and numerical regressions.
On the other hand, the unsupervised learning is completely
different from the supervised. The unsupervised learning uses
clustering method where similar objects are identified and placed
in one cluster. Such method is extensively used in several areas
.These areas include image processing, machine learning,
marketing, medicines, data compression, information retrieval.
[1].Basically, clustering algorithms are divided to two modules:
Partitioning and Hierarchical algorithms [2]. For the partition
based clustering algorithm, The K-means algorithm is used and
applied in several areas. However, it randomly selects the initial
centroids, and the final cluster would rely heavily on such initial
centroids. [3]. In particular, it significantly influences the
execution time as well as the quality of the clustering.
Furthermore, Clustering result and execution time will depend on
centroids. In addition, the number of repetitions required while
executing the K-means

algorithms as well as the efficiency is also affected by the initial
centroids selection [4]. Thus, several methods have been suggested
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in many literatures to enhance the efficiency and accuracy of K-
means algorithm.

This paper presents a method to select initial centroid in K-
means algorithm that decreases the number of repetitions. In this
method, K-mean algorithm calculates the furthest apart objects to
select initial centroid points.

Related Work

The standard K-means algorithm is really sensitive to initial
centroid [5]. Several methods have been proposed for finding the
better initial centroid [7] [8] [9]. Some methods were also aimed to
amend both the efficiency and accuracy of K-means clustering
technique [10].

A. M. Fahim et al. [7] proposed an algorithm that require less
execution time compared to K-means clustering technique. In [7],
the author proposed to maintain the distance to the closest cluster
of previous iteration and use it to compare with distance from new
centroid in the next iteration[11]. When the current distance is
smaller than or equal to the previous one, the data object remains
in its cluster and there is no requirement of computing again its
distances from the other cluster centroids. This saved the
computational time, but initial centroids are still selected
randomly.

A. Bhattacharya et al. [8] proposed a advanced clustering
algorithm, called “Divisive Correlation Clustering Algorithm
(DCCA)” for clustering of genes. This algorithm is capable to
generate clusters of datasets without using any initial centroids.
The time complexity of this algorithm is very high.

Fang Yuan et al. [9] presented a method to find the initial
centroid. This method generates more stable clusters compared to
standards K-means algorithm. In this method the initial centroids
are calculated, systematic way.

Common Distance Measuring
Distance measuring methods is used to calculate the distance
between two objects in order to find the similarity. It includes:
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A. The Euclidean distance method 1.

p
dxy) =) |x— ¥
i=1

B. The Manhattan distance method.

C. The maximum norm method.
d(x,y) =max|x; — y;|, Where I<i<p

The Original K-means algorithm

The K-means is a common and simple unsupervised
learning algorithm. The main function is partitioning the given
data into k clusters, where k is the number of clusters.

The data or instances are : D={x1, X2, Xs,........ xn}; Where

Xi= (Xi1, Xi2, Xi3 e eveveenen ,xir) is a sample in real-valued space X<
R"; and r is the numbers of attributes (dimensions) in the data, the
number of clusters k is specified by the user or calculated by elbow
method, and the distance between centroid point and other points
calculated by common distance measures such as Euclidean
distance method.
The basic k-means algorithm procedure:
1. Cluster center points are selected randomly.
2. The distance between all points and clusters center is
calculated.
3. Each point is assigned to the nearest cluster center.
4. The new cluster centers are recalculated.
5. If no data points are reassigned then stop (halt), otherwise
repeat step no two.
The furthest apart points (The proposed method)
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The proposed method selects the points at the extreme ends and
then calculates the centroid for K-Means. This is carried out in two
stages: Firstly, find the initial centroids using FAR_PART method.
Secondly, apply the original K-Means algorithm. The two stages
are illustrated in the Figure 1.

) APPLY
Dataset FAR_PART METHOD K-MEANS

Figure 1. Two stages of FAR_PART Method

Initially, the appropriate number of clusters is calculated by
using Elbow method (k). Secondly, and the dataset for each
attribute is sorted to find the furthest apart points in the dataset (D)
as the initial points. These points are the MIN and MAX in the
sorted data. Thirdly, if the number of required clusters is greater
than the number of attributes times two, then both formulas (1) and
(2) are applied to calculate overall required initial centroid points.
Figure 2.Shows a block diagram to illustrate the main steps
followed to Pseudo code for proposed method.

Calculate k using EIbow method;

Create array size with size k {store calculated initial centroid}.
if ( K> no-of-attributes *2)then

index =0;

i=0;

next_centroid =0;

initial_centroid[i]=dataset [0];

Calculate x=(int((k+1)/2) +((k+1) %2) +(k%2)-2 formula 1;
next_centroid =(int(length of data/x);  formula 2;

10. Index = index+next_centroid;

11. While (index<=length of data) {

12. 1++;

13. Initial_centroid[i]=dataset[index];

14. Index = index+next_centroid;}

15. else {

16. Store MIN & MAX for each attribute to initial centroid array;
17. Calculate the distance between initial centroid array objects;

18. Select the farthest distance between each couple of objects according to

NN E
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number of clusters(k);

Figure 2. The farthest distance Pseudo code ( FAR_PART)

Formulas (1) and (2) were designed specifically for
FAR_PART method. This method calculates the furthest apart
centroid points according to k.

A. The Classic k-mean algorithm implementation

The classic algorithm starts with determining k, and selects the
initial centroid points randomly. These steps are applied on the
following dataset.

Dataset = {(1.0,1.0), (1.5,2.0), (3.0,4.0), (5.0,7.0),
(3.5,5.0),(4.5,5.0), (3.5,4.5)}

Assume (k=2).

Initial centroid objects are: m1= (1.0, 1.0) and m2= (5.0, 7.0).
Calculate the distance between selected centroid objects and all
other objects.

d(m1,2) =+/|1.0—1.5] 24]1.0—-2.0] 2=112
d(m2,2) = /|50 —1.5] 2+|7.0-2.0] 2=6.10

By Appling Euclidean method, the followed data was obtained.

S = {(0.0,7.21), (1.12,6.10), (3.61,3.61), (7.21,0), (4.72,2.5),
(5.31,2.06),(4.30,52.92)}.

Thus, the dataset is clustering in two clusters, they are: {1, 2, 3}
and {4, 5, 6, 7}.

Calculate the new centroid for each cluster.

1 1
ml=(3(1L0+15+30), $(10+20+4.0)
= (1.83,2.33).
1 1
m2=(7(50+35+45+35), 2(7.0+50+50+45)

= (4.125,5.38).
Now using the new centroids, and computing the distance for each
object, the result is
S=
{(1.57,5.38),(0.47,4.28),(2.04,1.78),(5.64,1.84),(3.15,0.73),(3.78,0.
54), (2.74,1.08)}.
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6, 7} and the

Therefore, the new clusters are {1, 2} and {3, 4, 5,
= (3.9, 5.1). The

new centroids are ml= (1.25, 1.5) and m2
obtained clusters are {1, 2} and {3, 4, 5, 6, 7}.

There is no change in the cluster. Thus, the algorithm comes to a
halt. The final result consists of two clusters {1, 2} and {3, 4, 5, 6,
7}, as shown in Figure 3.

T -

e

Figure 3. The clas'sic k-means result
B. The proposed method for k-mean algorithm (FAR_PART)
The results obtained by Appling pseudo code of the proposed
method for the same example are presented in table-1. The initial
centroid is: C1 = (1.0, 1.0) and C2 = (5.0, 7.0) are obtained. And
the final results were obtained through first iteration, the optimal
results are {1, 2} and {3, 4, 5, 6, 7}.

TABEL 1. MIN & MAX INITIAL CENTROID

Input dataset Sorted by value of Sorted by value of Y
X
Object X| Y | Object| X Y | Object | X Y
1 1.0 1.0 1 1.0 1.0 1 1.0 1.0
2 15 | 2.0 2 15 | 2.0 2 1.5 2.0
3 30 | 40 3 30 | 40 3 3.0 4.0
4 50 | 7.0 4 35 | 5.0 4 3.5 4,5
5 35 | 5.0 5 35 | 45 5 3.5 5.0
6 45 | 5.0 6 45 | 5.0 6 4.5 5.0
7 35 | 45 7 50 | 7.0 7 5.0 7.0
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Figure-4 describes the calculation of the furthest apart centroid
points by the proposed method. The furthest apart points of the
dataset are in red. By applying such method, the random selection
of initial centroid points is not needed.

1 n
1 v v
L7 L L= 4.5 =Q

Figure 4. The furthest apart initial centroid points

Results

Based on the results obtained, it can be noticed that the k-mean
algorithm has been improved. By using the proposed method, a
better performance of classic k-mean algorithm was achieved, and
the number of iterations was reduced.

Conclusion

In this paper, a simple idea for initial centroid selection based
on the distance is proposed in order to obtain an efficient k-means.
Particularly; the furthest apart points are selected as initial
centroids. Consequently, better quality clusters are achieved. In
addition, with such a proper initial selection the performance is
enhanced. Finally, it can be concluded that the proposed method
for calculation and selection of initial centroid proved to be more
advantageous over the random selection process.
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This paper investigates the crushing behavior of thin-walled metal
foam-filled square tubes under axial quasi-static compression
load. The main aim of this study is to quantify the dynamic crush
load and energy absorption response of foam-filled tapered thin-
walled square tubes under axial quasi-static compression load.
Several specimens of tubes were manufactured from carbon steel
sheets with different thicknesses and lengths. The cross-section
area of a tube is constant (100 cm?). An analytical in-extensional
collapse mode was used to predict a mean load carrying capacity,
energy absorption. Load-displacement curves were obtained
experimentally and two types of collapsed modes were observed.
It was noted that the energy of the crushing was absorbed by fixed,
included and traveled plastic hinges. Mean load carrying capacity
and energy absorption was found to increase with increasing (t/ L)
ratio.

Keywords: Collapse mode; Thin-walled tube foam-filled energy
absorption.

1. INTRODUCTION

Protection of structures under impact loading often necessitates the
need for energy absorbers. Such devices designed to absorb the
impact energy in a controlled manner and hence protect the
structure under consideration. Thin-walled tubes, particularly those
of square or circular cross-section, are common types of energy
absorbers as they are relatively cheap, versatile and efficient for
absorbing energy. The energy absorbers are used in a wide range
of applications in industry. For example in automotive structures,
aircraft, train, helicopter skids, satellite recovery and so on. Early
investigation in this subject was mainly on axial crushing of sheet
metal tabular structures. The aim was to understand the behavior
of rail coach and vehicle body shells [1]. Energy absorption in
field of automotive structures is very important when one
considers the effect of their collisions on human life and safety in
general. The design and development of energy absorbing devices
have received much attention form mechanical engineers [2]. The
development and detailed design in controlled manner or at a
predetermined rate have become increasingly more important to
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the engineer. The advances in technology have led to higher
speeds of different vehicles. Tubular structure are among energy
absorbing devices which can be used in many applications such as
cars, ships, airplanes and ... etc. The advantage of the tubular
structure is that it has simple geometry, low cost and high energy
absorbing capability. The crushing behavior of thin metal tubes
was investigated by many of investigators. For example, Johnson
and Soden [3] studied the crumpling behavior of thin metal tubes.
Johnson and Reid [4] introduced a proximate analysis of the
collapse mode and expression of the mean load carrying capacity
of cylindrical shell under axial load. There are different ideas and
methods, which have been used to investigate the energy
absorption of a tubular structure under different loading
conditions. Rawlings and Shapland [5] reviewed a number of
energy absorbing devices and suggested that progressively
crushing tubes under axial load are among the more effective ones.
Several parameters that effect the behavior of those energy
absorbing were also briefly discussed. Saied and Shuaeib [4]
studied the effect of tube thickness on the energy absorbed of
circular cross section metal tubes under static load. They noted that
Mean load carrying capacity, energy absorption and stress ratio (
o /o) were found to be increase with increase of (t/D) ratio. Box

tubes either rectangular or square cross-section also were
investigated to study their crushing behavior under static and
dynamic loading condition. Meng al-hassani [6], Wierzbicki and
Abramowitz [7] and Abramowicz and Jones [8] carried out axial
crushing tests on thin walled rectangular and square cross-section
tubes to study their collapse modes and evaluate their mean
crushing loads. Mamalis et al [9] carried out axial static
compression tests on thin walled octagonal steel tubes which
probably were considered as in-between shape exhibiting same
behavior of both cylindrical and square tubes. Yang [10] studied
the dynamic progressive buckling of mild steel and aluminum
square tubes. He found that most of the aluminum tubes suffer
symmetric crushing and some of the mild steel tubes suffer
extensional crushing. Meon et al [11] studied the effect of
variation of the tube length and the crosshead velocity on the
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amount of energy absorption of aluminum tubes (Al 6061). They
observed that the presence of friction at the die-tube interface
significantly influences the energy absorption of aluminum tubes
as well as its deformation.

2. MATERIAL AND EXPERIMENTS

2.1 Material

The material used for this study was carbon steel sheets type
ASTM code A242 with chemical composition. The yield stress and
other mechanical properties of the steel sheets were determined
experimentally using tensile test on coupons prepared from the
same sheet according to the S-A370 method [11] as shown in
Table (1a,b).

Table 1,a: Chemical composition of the mild steel sheet [12]

Alloy elerments C Mn ph S Si Cu

Wit% 015 06 — — 03 002

Table 1,b: Measured mechanical properties of the steel sheets [12]

Yield strength Tensile strength Elongation Young's
(MN/m?) (MN/m?) % modulus
(MN/m?)

300 450 20 205GN/m?

Specimens of 100 x 100 mm square cross-section with different
thickness and lengths were manufactured from steel sheets using a
hard steel mandrel, which has same dimensions of the specimens,
that to be insured all of specimens have same cross-section
dimensions. The edge of a bent sheet of the tube was joined by arc
welding (' in case of thicker sheets) or by acetylene welding (in
case of thinner sheets). Each specimen was identified by numbers
and letters, where the two letters (S F) denote to the square filled
tube and first number relates to the length and width ratio (L/D).
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The last number indicates to the thickness of the tubes. Table (2)
illustrates the matrix of the length and thickness of the specimens.

Table 2: Numbering of the samples.

Th\mm | L\mm 100 200 300 400
0.5 SF-1-0.5 SF-2-0.5 SF-3-5 SF-4-0.5
1 SF-1-1 SF-2-1 SF-3-1 SF-4-1
1.5 SF-1-15 SF-2-1.5 SF-3-1.5 SF-4-15
2 SF-1-2 SF-2-2 SF-3-2 SF-4-2
2.5 SF-1-2.5 SF-2-2.5 SF-3-2.5 SF-4-2.5

Some specimens were filled with polymer foam. Two types of foam
density were used. Specimen with thickness from (0.5mmto 2.5mm) .
were filled with low density whereas the others with higher density .
Tables ( 3,a,b,c) ) show the specification of the density which were in
the foamed specimens .

Table (3,a) Formulation for density 50 g/m

Density 50 g/m?3 g/m?
Polloi 100.00
Water 3.30
Methylene chloride 0.00
Amine DABCO33LV 0.22
Silicone BF2370 1.12
Tin catalyst 0.25
TDI (Isocyanate) 45.00

Table (3,b ) Formulation for density 75 g/m 3

Density 75 g/m3 g/m3
Polloi 100.00

Water 3.15

Methylene chloride 0.00

Amine DABCO33LV 0.26
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Silicone BF2370 1.10
Tin catalyst 0.28
TDI (Isocyanate) 52.00

Table (3,c ) Formulation for density100 g/m 3.

Density 100 g/m? g/m3
Polloi 100.00
Water 3.00
Methylene chloride 0.00
Amine DABCO33LV 0.30
Silicone BF2370 1.8
Tin catalyst 0.32
TDI (Isocyanate) 55.00

Figure 1: The specimens square tubes foam-filled ;
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2.2 Test Method

The load was applied gradually at cross-head speed of (10
mm/min) until the specimen deforms completely or until it is

flattened. The test machine was connected with a computer
through data acquisition connections, in order to obtained a load-
displacement curve for each a crushed tube. A digital camera was
used to take photo of the deformation tube during the crushing
process. All the tests were carried out in the Materials Laboratory
of the Industry Research Center at Tripoli- Libya.

3. THEORTICAL ANALYSIS

3.1 Concept of Plastic Hinges

The concept of the work done in the plastic hinges for a collapsed
tube can be modeled by a plate with unit width subjects to an axial
compression force (see Fig. 2(a). At any value of subtended angle
(0), the work done can be indicated by the area under the curve as
shown in Fig. 2(b). This energy dissipated through formation of
the high. This concept has been used to evaluate the whole energy
absorption, mean load carrying capacity of collapsed tube
structures under static and dynamic loading conditions [3-7].

F Fa M
7 3 A
Fixed hinge
0 Mp
4
0 - E Work done
0 >
(b)
(a) Fa

Figure 2(a)A metal plate under an axial compressive
(b) Moment angle curve of the plate.

3.2 Basic fold mechanism for square tube

\.)“':I
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Wierzbicki and Abramowicz [8] developed the basic fold
mechanism of square tube subjected to axial compressive load as
shown in Fig (3). They assumed that the square tube collapses by
in-extensional and extensional collapse modes. All deformations
are due to local bending.The tube ends are free to deform or
change shape and the idealized materials of the tube is
homogeneous and rigid perfectly.

Section of toriodal surface
which produces extension in
circumferential direction

Section of cylindrical
surface with hinge lir

plane of trapezoidal

Section of cylindrical surface in

element = C
which material bent and re-bent

Figure 3: Construction of the basic fold mechanism of a quadrant square tube under
axial compressive load.

The basic fold mechanism consists of:

1. Four plane trapezoidal elements moving as rigid bodies. No
energy is dissipated by this

2. A section of a toroidal element which produces extension
in circumferential directions. The associated rate of energy
dissipated is E1 .

3. Two sections of cylindrical surface with moving hinge
lines. The deformation is in extensional and associated rate
of energy is E2 .

4. Two sections of a cylindrical surface in which material is
bend and re-bend again by inclined hinge. The associated
rate of energy is Ks.
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5. The summation of the above three rate of dissipation
energy ( E1, E2 and E3) must be equal to the rate of external
work done in compressing the basic fold mechanism as:

Eext =Pos = El + EZ + E3 (1)

3.3 Mean crushing Load
Wierzbicki and Abramowicz [8] evaluated the general form for the
mean load of the basic fold mechanism by using the above
expression as:

;—’Z=A1%+ Ao+ A3% 2)
Where:
Mo is the plastic bending moment per unit width, A1, A2 and As
are parameters depend on the type of the structure in question. C
and h are the width and thickness of the element respectively.. H
and b are the instantaneous values of the half fold length and
radius of toroidal surface respectively. The mean values of H and
b were found to be constant during the deformation process. These
values can be found by minimizing the mean load (Pm) in equation
(2) with respect to H and b. More details about the values of E ,
E> and Ez are in Ref [6,]. The mean crushing load (Pm) for the
symmetrical collapse mode of a square tube made of rigid plastic
material takes the form [6, 14 ] as:

5 1
P, = 9.56 0, t3 D3 ©)

For asymmetric collapse mode [6,12] as:
P, = 13.06 g, t3 D3 4)

When the square tube filled with foam .

(0/2H < 1.0) and the value of ( a ) at which the fold ceases to
reduce in length , will be less than ( w /2 ) as the foam cannot be
compressed to zero thickness .

The mean crushing load for the foam —filled tube is obtained by
adding the collapse strength of the foam [9] .
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Pf= &fc? (5)

As: Pmf = Pm + of ¢2 (6)
The collapse strength can be experimentally by carrying out
compression test as a foam specimen at serial foam density .

3.4 Specific Energy Absorption (Especific )

The specific energy absorption (Especific ) IS the most important
factor in the design of the parts that are needed to reduce their
weight, such as cars, airplanes and motorcycles, etc. Specific
energy s the energy absorbed per unit mass of the specimen and
the Sl units of it is kJ/kg.

_ Etotal
Especific ~ mass (7)

3.5 Effect of foam density.

In similar to axial loading, the existence of foam inside the tube
increases the energy absorption of the system. shows figure (4)
variation of foam crushing strength and strain with density. The
figure shows that by increasing the foam density, the mean load
magnitude of the tube increases. The same pattern was also
observed for other types of tubes. Investigations revealed that the
initial peak load is not affected by the foam density. However, the
mean crush load of the tube increases monotonically by increasing
the foam density. The trend of crush force efficiency is the same as
mean crush load as it is the ratio of mean crush load by the initial
peak load.
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Figure (4). Variation of foam crushing strength and strain with density.

4. RESULTS AND DISCUSSION

Tables 4 (a, b, ¢ and d) summarize the results of the experimental
crushing tests and theoretical calculations for the tubes with (L/D)
ratios. It can be observed that the maximum and mean load
carrying capacity, energy absorption and specific energy are
increase considerably with increase in thickness of the tube.
However, the mean load is almost same with increase of the L/D
ratio. Reasonable agreement between theoretical and experimental
values of mean load can be observed in the most of the regular
modes whereas the experimental values of mean load of irregular
modes did not fit with theory due to the random deformation of
the tubes.

Table4,a(L/D)=1

Thickness (mm) 0.5 1 1.5 2 2.5
Mass () 200 389 486 653 810
Compression (%) 75 75 75 75 75
Max. load (KN) 18.3 55.7 119.9 200.5 317.7
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'(\I/'(ﬁf;” load (Exp.) 11.6 2532 | 3241 | 5287 | 76.25
Mean load (theo.) 16.7 19.8 34.08 57 83.12
(kN)
(EJr)‘ergyabsorpt'O” 727.7 742.2 1278 | 21362 | 4817.3
Crushing mode Regular Irregular | Regular | Regular | Regular
Specific Energy
(kJ/kg) 2.98 1.07 5.99 3.63 8.303
Table4,b(L/D)=2
Thickness (mm) 0.5 1 1.5 2 2.5
Mass () 400 678 992 1381 1695
Compression (%) 50 50 50 50 50
Max. load (kN) 15.7 50.3 128.5 151 302.1
Mean load( exp.) 9.17 20.3 35.7 53.5 75.16
(kN)
Mean load ( theo.) 16.7 19.76 34.08 56.96 83.12
(kN)
Energy absorption 837.05 989.6 1704 2848.3 | 4156.25
()
Crushing mode Irregular | Regular | Regular | Regular | Regular
Specific Energy 0.76 1.662 1.99 2.06 3.79
(kJ/kg)
Table 4,c (L/D)=3
Thickness (mm) 0.5 1 1.5 2 2.5
Mass (g) 600 1013 1498 1009 2480
Compression (%) 40 40 40 40 40
Max. load (kN) 16.2 51.7 56.6 182 275
Mean load (kN) 12.9 20.7 35.4 60.4 75.8
Mean load (theory) 16.7 19.7 34 56.9 83.12
(kN)
Energy absorption 1255.5 1484.4 2556 4272.2 6234.3
)]
Crushing mode Irregular | Regular | Irregular | Regular | Regular
Specific Energy 0.64 1.277 1.788 1.803 2.57
(kJ/kg)
Thickness (mm) 0.5 1 1.5 2 2.5
Mass () 800 1356 1984 2712 3340
Compression (%0) 40 40 40 40 40
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Table 4,d (L/D) = 4

5. Load- Displacement curves
The area under the load-
displacement curve of a
deformed tube represents the
effective energy absorption of
the crushed tube and the

Ay p gladl Ayl A ) <
Max. load (KN) 18.12 50 112 1
Mean load (kN) 11.8 15.25 41.2 £
Mean load (theory) 16.7 19.78 34.08 €
(kN)
Energy absorption 1674.1 1979.3 3408 5S¢
()
Crushing mode Irregular | Irregular | Regular | Re
Specific Energy 1.677 1.177 15 1
(kJ/kg)

characteristic of the curve records the behavior of the tube during
deformation. Figure (5) shows the load-displacement curve for

L/D rations and wall thicknesses .
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Figure (5) Effect of L/D rations on the load —displacement curves
for crushed foam filled tubes with different wall thickness.

6. Deformation Process
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Figure (6) shows photographs of crushing process of the tube with
(L/D) ratio of 2 and thickness 0.5 mm. It can be seen that the tube
started to buckle from the middle length due to instability of
thinner of the sides and then deformed from the top end to form
the first loop of deformation, but due to resistance of the corners
to crush, it collapsed again at the middle of the bottom half to
form a second loop of deformation.

(1) > (2) > (3) > (4)

Figure (6): Deformation process of the tube with L/D=2 and TH =
0.5mm

Figure (7) shows the different stages of the deformation process of
the tube with (L/D) = 4 and thickness =2.5mm. It can be observed
that the tube deformed with an in extensional collapse mechanism
described by Wierzbicki and Abramowicz [6]. The photograph
(2) shows the deformation process up to the first lobe or fold,
which started at the top end. Photographs (3) to (4) show the
continuation of the deformation in uniform manner. This reveals

that increase in the tube thickness tends to increase the crushing
load and to decrease the number of tube folds.
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(1) > (2) >(3) > (4)
Figure (7): Deformation process of the tube with L/D = 4 and thickness =
2.5 mm

7. Crushing Modes

7.1 Regular Deformation Mode

The regular mode was identified as when the tube deformed
around the circumference at the middle length of the tube.
Wierzbicki and Abramowitz [5]. In each fold of deformation, there
are effectively four horizontal and eight inclined hinges formed
around the circumference at middle length of the tube where two
opposite sides folded inwards, while the two other opposite sides
folded outwards. Figure (8) shows typical examples of the regular
mode of a crushed metal and composite tubes respectively. Figure
(8) shows a sketch of crushing process of a six layer composite
tube with L/w = 3. It can be seen that the first fold starts at the
bottom end and then continuous to deform in a uniform manner.

(a) Front lobes Fixed horizontal hinge (outward)
‘ = (b) Top view

Inclined hinge

Fixed horizontal
hinge (inward)

Figure (8): The regular crushing mode of the tube with (L/D) = 4 and
thickness = 2.5mm
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7.2 Irregular Deformation Mode

The irregular collapse mode was identified by the tubes which
deformed in random manner due to instability. This mode was
exhibited by thin and long of Filled Foam tube with L /w > 3 and
thickness = 0.5mm. Figure (9,a) shows the deformation process of
a metal square of Filled Foam tube which is deformed in irregular
manner. It can be seen that the tube first collapsed from the bottom
end to form the first fold and then buckled to form another fold
from the top end. Finally it was buckled again and became
unstable between the compression plates of the machine. Another
example of the irregular collapse mode is shown in Figure (9,b)
which illustrates the crushing process of Filled Foam tube Whit
L/w = 4 and thickness = 1.5mm.

Top view L/D= 3.and Th Front view L/D= 4.and Th 0.5mm
1.5mm

Figure (9): The Irregular crushing mode of Filled Foam tubes

7.3 The effect of thickness on the deformation modes .

Figure (10) shows the effect of thickness on the behaviour of the
load displacement curves for tubes with different thickness. For
example, the maximum load increases about 90%to 100% when
the wall thickness increases from 2mm to 2.5mm.
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Th=0.5m Th=2.5m Th=2mm Th=1mm
Figure (10) Effect of tube thickness on the collapse modes

Figure ( 11) shows a typical energy absorption verses length curve
for thickness (2.5mm) .It can be seen that there is a negligible
charge or effect of thickness on the energy absorption and The
long tube exhibited lower load due to the effect of the thickness.

B FILLED TUBES WITHL /D=1
[ FILLED TUBES WITHL /D=2
. BN FILLED TUBES WITHL /D=3
550 FILLED TUBES WITHL /D = 4

7000

6000
5500
5000
4500

4000

ENERGY (J)

3000
2500—-
2000—.
1500—‘

1000

0.0 0.5 1.0 1.5 2.0 25 3.0
THICKNESS (MM )

Figure (11) Thickness Energy absorption of filled tubes with different
L/D ration.
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8. CONCLUSION

Two types of crushing modes have been observed during the
crushing of square tubes filled by foam. The load—displacement
curves of all tubes exhibited similar characteristic and an increase
in load up to the critical values followed by rapid decrease in load
and a series of serrations and peaks about the mean value. The
energy absorption was found to be linear depended on the length
of the tube. Specific energy, which related to the instability of the
tube, specific energy increased with increase of thickness
.Instability and pos-buckling problems of the crushing tubes can be
improved by using optimum tube thickness.
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NOMENCLATURE
a,b dimensions of the square cross —section of a tube
A area of cross —section
C =(a +h)/2 , peripheral length of a quadrant tube
H semi-fold length in a fold element
Hm value of H producing a min value mean load
K. r empirical constants in equation
Mo =dot? /4 fully plastic bending moment
M mass of the drop weight
Pf crushing force for foam
Pm mean load for tube depending on a0
P mf mean crushing load for foam-filled tube
T thickness of the tube
Ti time at which | -th fold completed
ATi time interval during which I -th fold completed.
Vv velocity during impact
A B angles defining fold geometry at any instant
Bo limiting vales of a and f3
0O ,of yield strain of steel and foam , respectively
o Compression of a fold
[0) Sem-taper angle
Vo initial impact velocity
E energy absorption
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Abstract

This paper presents an energy efficiency evaluation of a state-to-
the-art Low Power Wide Area communication module used in 10T
applications. Specifically, the E32-433T20DC Ebyte LoRa module
Is used. A proper testbed is first designed to understand the module
real capabilities and boundaries. The testbed comprises of a one-
way communications setup using two LoRa modules, an MCU, an
OLED display, and the Siglent SDS1202X-E digital Oscilloscope.
The LoRa modules are used one as a transmitter and the other as a
receiver. The testbed is designed to enable accurate evaluation of
the power requirements of the both sending and receiving nodes in
various functional modes. These modes are; the Normal mode, the
Sleep mode, the Power saving mode, and the Wake-up mode. In
addition, the energy consumption fluctuations in the power signal
are also analyzed to further understand the time required to transit
from one mode to another. This is a very important aspect to take
into consideration when deciding on the feasibility of these modes.
Keywords— Energy Efficiency, Low Power Wide Area
communications, loT, loT testbed.
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Introduction

The Internet of Things (loT) is an emerging and promising
technology which tends to revolutionize the global world through
connected physical objects. 10T deals with low power devices
which interact with each other through the Internet. The concept of
the 10T [1][2] has drawn the attention of the research community
with the end goal of ensuring that wearables, sensors, smart
appliances, washing machines, tablets, smart-phones, smart
transportation system, etc., and other entities are connected to a
common interface with the ability to communicate with each other.
IoT  interconnect “Things" and enables  Machine-to-
Machine(M2M) communication, a means of data communication
between heterogeneous devices without human intervention [3].
According to business and technical analysts, the number of things
in 10T will be enormous [4]. IoT as a new paradigm allows
physical objects to exchange information with manufacturer,
operator, or any connected device over the internet for monitoring
and/or control functionality. Thus, in loT networks, data will be
transported at all time. In summary, 10T is a worldwide network
that connects various objects at anytime and anywhere through the
internet [5], [6]
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According to [7], this can be achieved through a seamless
communication medium. 10T is expected to enable a conducive
environment that will impact and influence several aspects of
everyday-life and business applications and contribute towards
growing the world's economy, through Massive and Critical 10T,
depending on the nature of applications to be deployed. Massive
IoT applications require that enormous number of smart devices
are connected which could be deployed in shipping environments,
smart-homes (buildings) and smart-cities, smart power systems,
and agricultural monitoring environments, etc., which requires
frequent updates to the cloud with low end-to-end cost [8].
Applications in this domain require low-cost user equipment (UE)
with low energy consumption, extended coverage area, and high
scalability for effective deployment of Massive IoT.

One of the most arising problems that facing the developing of the
Internet Network of Things is how to cover a wide area having a
large number of nodes with the least cost and power consumption
possible.

It is possible to use batteries as a source of energy but current
batteries have short life spams specially to power current
technologies such as Wi-Fi. Wi-Fi coverage is also limited [9].
That adds to its high consumption of energy. Zigbee is also not
suitable as it is a paid service making it an expensive option to
build a network of nodes using the mesh model [10]. Hereby this
paper uses a technology which is proposed as a potential solution
of all the aforementioned problems. It is based on the Low-Power
Wide Area technology [11]. Geared for low-bandwidth, low
computing end nodes, the newest Low Power Wide Area Networks
(LPWAN) offer highly power-efficient and affordable IoT
connectivity in vast, structurally dense environments. No current
wireless classes can beat LPWAN when it comes to battery life,
device and connectivity costs, and ease of implementation [12]. As
the name implies, LPWAN nodes are designed to operate on
independent batteries for years, rather than days as with other
wireless solutions. They can also transmit over many kilometers
while providing deep penetration capability to connect devices at
hard-to-reach indoor and underground locations. One of the
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enablers of this technology is the LoRa module used in the study
presented here [13].

Related Work

Given the importance of this application, the technology has been
extensively tested in a number of applications. The study in [14]
presents a performance evaluation in terms of Quality of Service
(QoS), Receive Signal Strength Indicator (RSSI) with no details on
power requirements. Indoors studies were also conducted in [15]
where the LoRa module is tested in building environments in terms
of coverage, and transmission performance. The technology is also
evaluated in flooding prevention scenarios in [16]. An energy
efficient mechanism is proposed in [17] for location-aware
applications using LoRa networks. All the presented studies lack
depth in analyzing the consumption power signal of the module
nor do they take into consideration the effects of the transition
from an operational mode to another. Data rate variability and the
effects it has on the effective transmission range is out of the scope
of this study.

The E32-433T20DC LoRa module

Technical Specifications

Its formal name is E32-TTL-100 UART Lora SX1278 433Mhz
transceiver. E32-433T20DC in short. See figure (1). The E32-
433T20DC i1s a LoRa module from Ebyte based on SEMTEH’s
SX1278 RF chips and uses UART interface for communication
with MCU. It can also connect to a PC by using the USB-TO-TTL
UART [18].

Figure 1. Ebyte E32-433T20DC module

The modules feature data encryption and compression. The data
transmitted over the air features randomness. Data compression
enables shorter transmitting time and lower risk of interception,
which increases the reliability and transmitting efficiency. The
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Power Requirements is very limited. As the datasheet states, it can
work on the range from 2.8 V to 5.5 V [18]. This makes it so
suitable for battery powered application. The range of the module
IS reported to be 3 Km in LOS (Line of Sight) and in clear open
area, antenna gain 5 dBi, antenna height 2.5 m under 2.4 Kbps data
rate. Power Consumptions is one of the most important aspects in
loT applications as most devices are battery powered.

When it comes to this kind of applications, recent MCUs models,
such as Arduino boards, work efficiently without any issues.
However, a concern for power consumption arises when these
MCUs need to communicate wirelessly. One of the Ilatest
manufacturing features in the attempt to neutralise this problem is
the incorporation of a range of operational modes into the
hardware. In fact, the latest E32-433T20DC module can operate in
four different modes, namely; the normal, wake-up, power-saving,
and sleep modes. These modes are detailed next.

Operational modes

The operational modes need to be studied carefully as the misuse
of these can conclude in undesired or completely opposite results.
For example, it is reported that the E32-433T20DC module draws
as low as 4uA while in the sleep-mode which is very energy
efficient [18]. However, this mode introduces some transmission
delays and transition overheads. Hence, it is crucial to carefully
study the time needed to wake up the module and the transmission
time required. These are few factors that pay for the energy
efficiency of the module in the sleep mode. Table (1) shows modes
with associated description.

TABLE 1. Operational modes of the E32-433T20DC module

Mode Description

Mode 0 UART and wireless channel is opened, and operating

Normal is two-way communication.

Mode 1 It is same as normal mode except it adds a preamble

Wake-up code to wake up a node which is in power saving
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mode.

UART is disabled while Wireless module works at
Mode 2 WOR mode (wake on radio). If the wireless module
Power-saving fetches the preamble code, It will open the UART and

transmit the data to MCU.

It’s to set up configuration of LoRa module, and to
save power of System as long as there’s no data to
send to destination node, if there’s data to send, the
node is put into the wake-up mode. The node returns
back to Sleep mode when transmission is finished.

Mode 3
Sleep

MO and M1 are responsible for selecting the operational mode by
pulling up or down its values [18]. By combination of M1 and MO
values, any mode available to the module can be selected.
However, it is necessary to bear in mind that there is a 1
millisecond transitional period when changing from mode to
another if the module is not engaged in any transmissions (i.e., The
mode-switch is only doable when the AUX pin output is 1). Table
(2) show the settings required for the MO and M1 pins for the
various mode operation. For the purpose of the work presented
here, these pins are controlled using an MCU. This way, it is
possible to select any desired mode based on our preferences via
the MCU.

TABLE 2. M0 and M1 combinations for the operational modes

Mode M1 MO
Mode 0 (Normal mode) 0 0
Mode 1 (Wake-up mode) 0 1
Mode 2 (Power-saving mode) 1 0
Mode 3 (Sleep mode) 1 1

A “0” represents LOW or Ground. The “1” represents HIGH or
+V. So, it’s possible to control them by connecting one of them to
power (3.3V - 5V from the MCU power pins) or ground. The E32-
433T20DC module is also suitably equipped with the UART
interface which makes it easy to interact the MCU. The AUX pin
is used for synchronization purposes.

l0T testbed
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First step and in order to practically test the E32 module’s
capabilities in real life scenarios in terms of power consumption, a
one-way communication is setup between two E32 modules. The
transmitter is connected to a computer and uses the Serial Monitor
of the Arduino IDE to send data. This step is very important as it is
required in the edge of the intended system to load and offload
massages to and from a control and in-field nodes. The connection
between the E32 node and the computer is realized using the
UART Interface and a USB to serial converter (the USB-to-UART
TTL). Figure (2) shows the E32 module in normal mode connected
to a computer via the USB-to-UART TTL converter.

On the firmware side, the testbed uses the Arduino platform to
control and interact with the LoRa nodes. The platform is widely
used and accepted and a lot of references and resources already
exits that support a variety of applications. To fulfil the
requirements of the testbed, it is necessary that we can configure
all the parameters of the E32 LoRa module. It is also needed to
enable communications to an MCU via the UART. The best
library available that suits the project needs is the E32LoRa open
source library available on GitHub [19].

5B

Figure 2. E32 module connection to a computer via the USB-to-UART
TLL converter

The library bases its interaction with the module on encapsulating
information into a Stream object through the SoftSerial library.
The process of encapsulation is essential in order to use the UART
as a communication medium with the MCU. Essentially, the
E32LoRa library is used to configure the module and the
SoftSerial library to enable the communication to and from the
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LoRa module using the UART (send configurations, receive data,
and send data).

To test the functionality of the library as well as the developed
code and set the module operating principles, an Arduino Nano is
used to send dummy data to a receiving LoRa node and display it
into an OLED 128*64 screen. Figure (3) and (4) shows the
schematic diagram used for this test. The full code is available
upon request.

Transmitter

e

USB

Figure 3. Schematic circuit of transmitter node.
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Receiver

USB

OLED
128x64

Figure 4. Schematic drawing of received node

Results

A detailed study on the power efficiency of the E32-433T20DC
LoRa-based module is presented in this section. All tests are done
at a data rate of 2.4 Kbps, sending one packet (58 bytes). In all
cases, the power signal feeding the module is drawn using the
Siglent SDS1202X-E digital oscilloscope. Measurements of the
current intensity is taken using a digital ammeter. Battery life
measurements is also conducted to have a practical insight into its
feasibility for battery-powered applications.

Power signal analysis
For feasibility concerns, the energy consumption fluctuations in
the power signal is analysed to further understand the time
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required to transit from one mode to another. The overhead
associated as well as energy figures are presented next for each
operational mode in detail.

Normal mode

As shown in the figure below, the signal has two levels of power.
First at standby drawing a current of 15.04 mA. This increases to
96.0 mA while the node is transmitting.

Transmitting = 210.0 ms

96.0 mA BT
Stand-by = q
15.04 mA \ X = 4 THs

Figure 5. Signal of transmitted data while in the Normal mode
Important to notice the time needed to transmit as it takes only
about 210 milliseconds to finish the transmission of one packet (58
bytes) and goes back to standby. This is shown in figure (5).

Wake-up mode power

As described in table (1), the wake-up mode, see figure (6) is
identical to the normal mode except it adds a preamble code to
wake up a potential receiving node which is in power saving mode.
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Transmitting = 420.0 ms

102.0mA
Stand-by =
15.04 mA

Vana 23005 | CHi =
Figure 6. Signal of transmitted data while in the Wake-up mode
Sleep mode power

The basic idea of the sleep mode is to switch off as much circuitry
as possible when there is no data to send. Then, the node is woken-
up when data is available to be sent. Even though the sleep mode is
one of the most important modes for boosting energy efficiency, it
is at the same time the most difficult to operate in an efficient way.
The difficulty lays in a number of considerations that should be
taken into account. First, the module needs to be woken up
manually in order to be able to send data. This can however be
done using the MCU by changing the configuration of the MO and
M1 pins.
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Transmitting =

/ 102.0 mA

25
Figure 7. Signal of transmitted data while in the Sleep mode

Secondly, as shown in figure (7) it needs a transitional period of
410 ms to finally start the actual data transmission. This is a
waking-up period in which UART circuitry and the antenna are
being switched on. Last but not least, it requires 820 ms to send the
packet which is much longer than previous modes. Clearly this
mode adds a considerable amount of overhead. Hence a trade-off
is required between transmission delay and energy efficiency.

Power-saving mode

The power-saving mode is applied at the receiving node and it
resembles the sleep mode used at the sending end. The major
difference is that in the power-saving mode the node monitors the
preamble code that is sent by the transmitter at regular time
intervals. The preamble code is responsible for waking up the node
to receive data. The time interval is programmable and can be set
according the needs of the application and it has values from 250
ms to 2000 ms. This is set to 2000 ms in this experiment. Figure
(8) shows how the receiver regularly monitors for the preamble
code.
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Preamble code
monitoring

Figure 8. Monitoring preamble code at the receiver at

Once the node receives a preamble code, it will transit to the
normal mode and wait for the completion of the receiving signal.
Figure (9) shows the signal of receiving data. The receiving time is
relatively high as it adds a 2000 ms waiting time before it goes
back to the power-saving mode.

Receiving =
15.58 mA 2.610 sec

Power saving =
0.5mA

P

Figure 9. Signal of transmitted data while in the Powavin mode
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Numerical comparison

To Dbetter understand the implications of the sleep-mode
configuration as well as its usefulness in terms of enhancing the
energy autonomy of nodes, a study is presented given the previous
experimental results. The study compares between the normal and
the sleep-mode in battery powered applications. It is assumed that
in-field node report to control nodes every 15 minutes (4 times per
hour). It is also assumed that the nodes are operated by a 1200mAh
battery.

First, the current drawn per hour is calculated in both the normal as
well as the sleep mode. The current drawn per hour by the node
while in the normal mode is summarized in table (3) below.

TABLE 3. measured current for different states in the normal mode

State Current [mA] Total Duration [s]
Standby Iy, = 15.04 Typ = 3599.16
Transmitting Iirans = 96.0 Tirans = 0.21 x4

An expression of the mean drawn current can be calculated as
follows:

I« = Istb * Tstb + Itrans * Ttrans (1)
N Tstb + Ttrans

[ _ 5413136 +8064 o
N 3600 -y e
As you can see from solution (1) the current required for the
normal operation of a node is much closer to its standby value as
the transmission of a sensor reading is very fast. Now the duration

of the battery under this configuration is calculated as follows:

Cor 1200

Tnptr = K: 1505 ~ 80 hours

Typer = 3.33days
The theoretical expected lifetime, calculated according to equation
(1), is about 3.33 days. Hence, the node can operate in battery-
powered applications that need to transfer data wirelessly and stay
for almost 4 days without the need to charge the battery. In the
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case when the node is operating in the sleep mode, the current
drawn per hour by the node is summarized in table (4) below.
TABLE 4. measured current for different states in the normal
mode

State Current [mA] Total Duration [s]
Sleep I, = 0.0046 Ty, = 3595.08
Standby Iy, = 15.04 Typ =0.41 X4 = 1.64

. Tirans = 0.82 X 4
Transmitting Iirans = 102.0 =3.28

L = Isip * Tsip + Istp * Tsep + ltrans * Terans )
g =
Tstb + Ttrans

_16.53 + 24.66 +331.5

ST 3600

Cper 1200
Tsper = T = 07103~ 11650.5 hours

Topir = 485.5 day

Tsper = 1.33 years
Now, this is quite a remarkable result. By only a fully charged
1200mhA battery, the node can operate for more than a year. This
shows the practical use of the sleep mode when it comes to
battery-powered applications that need long range wireless
communications without the need for any intervention whatsoever.

= 0.103 mA

Conclusion

The paper presents an in-depth analysis on the abilities of LoRa
technology in terms of energy efficiency and how it can contribute
in developing efficient 10T systems. A suitable testbed is designed
and implemented that enables the study of state-to-the-art 10T
enabling technologies that helps resolve problems related to the
applications that depend on limited power source such as batteries
and those need to transfer data wirelessly or remotely using LoRa-
based technologies. The E32 has proven suitable for battery-
powered applications as it can consumes up to 0.5 mA in power-
save mode while in sleep only consumes as low as 0.005 mA.
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Results show the benefits of the exploitation of power-save and
sleep modes that the E32 LoRa module has, especially for latency-
tolerant applications. However, these modes are not very
convenient for hard real-time applications due to the delay
overhead required for the transition to the standby mode. Hence, it
IS important to enable the power-save mode unless your
application, or the node, does not need to receive data. This is due
to the fact that nodes in the power-save mode has the ability to
receive data but it cannot while in the sleep mode.
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Abstract :

The aims of this study are to evaluate the isotherms and kinetics
of the adsorption process of Crystal violet dye (CV) on the
activated carbon (AC) obtained from date stones (DS) by applying
Langamiur and Freundlich isotherm models for the first and first
order and second order kinetic models for the second. According
to mathematical results, the Langamir isotherm model exhibited a
better fit by experimental data with linear regression value (R?) of
0.931. The maximum homogenous capacity (qm) obtained from
Langumair isotherm model was 38.5 mg.g for CV. The batch
kinetic adsorption study proved that adsorption followed the
pseudo-first order model with a constant rate value of (Kag) 2.4 X
102 min.? and a linear regression value (R?) of 0.965. Therefore,
ACDS has the potential to be used as an adsorbent for the removal
of CV from aqueous solutions.

Key-Words: Adsorption Activated Carbon, Crystal Violet Dye,
Date Stones, Isotherm, Kinetics.
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1. Introduction

Date palm trees are considered one of the main resources for a
very popular food in Libya, that is Dates. This type of food is
valuable and scientifically proved to have many healthy benefits.
They contain high concentration of Anti-oxidants, can improve
brain functionality, facilitate natural labor, reduces risk of cancer,
prevents microbial infections and help fight diabetes [1].
According to great religion of Islam, it is mentioned many times in
books of Hadeeth Shareefs, that prophet Mohammed (i<); for
instance, in one Hadeeth Shareef said “Date overcome malady and
no malady in date”. After utilizing the fruitage part of the date, the
stones mostly become useless, despite few benefits found. From a
different side, textile dyeing is a profession carried out by many
societies in many countries. On large scale as practiced in
industries of textile dyeing, they are considered one of the largest
water consuming profession and produces large volumes of (color)
wastewater in finishing process. The effluents of such industry
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poses a serious environmental problem as it causes harm to the
biota of final receptor water. This types of problem can be solved
by utilizing the huge quantities of DS after converting them to AC
and using them as adsorbents for the adsorption of dyes from their
wastewater.

1. In a preliminary study concerning the field of scientific
research [2], an important conclusion has been accomplished. One
conclusion signified the feasibility of utilizing DS as an adsorbent
material in form of AC for the removal of contaminants such as
dyes from aqueous solutions. Besides, the adsorption process was
affected by a number of physical factors such as: adsorbate dose,
initial concentration of the adsorbent, pH of the solution, and
contact time between adsorbate particles and the adsorbents. The
results led also to the fact that as adsorbate dose, initial
concentration of the adsorbent and contact time increased, the
percentage of removal was also increased and the best pH for
removal was around 6.5.

2. In present study, isotherm and Kkinetics adsorption
evaluation are very important areas to consider. The first
contributes in providing information on specific details on the
relation between the quantities of the adsorbate on the adsorbent at
equilibrium state as a function of the concentration of the
adsorbate molecules at constant temperature [3]. Besides, the study
of isotherm can help also in attaining precise data which can be
used for designing good and efficient adsorption process [4]. In
fact, one can obtain important information from isotherm linear
equations regarding adsorption processes about sorption
mechanism, properties of the surface of adsorbent surface
properties, and affinity for the adsorbent [5].

3. From a different side, the kinetics adsorption evaluation
can help in showing and describing the dynamics of the adsorption
reactions in terms of the order of the rate constant. In other words,
it helps in describing the rate of solute affinity and controlling
residual retention time of the adsorbates at intramolecular wall of
solid - liquid phases and therefore it helps in controlling retention
time of whole process [6]. Finally, the kinetics of the adsorption
process is considered as one of the important properties when need
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to identify the degree and intensity of adsorption process
efficiency and understand the adsorbates behavior.

4. In this present study, the aims of the study are to
investigate the isotherm and kinetics of the adsorption process of
CV molecules on ACDS by applying Langamiur and Freundlich
isotherm models for the first and first order and second order
kinetics models for the second. Variations in contact time,
adsorbent dose, initial CV concentrations, pH and the
investigations of their effect were all studied.

2. Materials & Methods

2.1 Preparation of ACDS Adsorbents

The precursors used for the production of AC was DS collected
from few local manufactories of date pastes and juices in Tripoli
city in Libya. The step by step preparation method of ACDS is
depicted and reported in details elsewhere with its experimental
analysis [7].

2.2 Characteristics & Preparation of CV Adsorbate

Some important physical and chemical characteristics of CV
dye is shown in table (1). CV is used in this study as a model
molecule for organic pollutants in general and basic dyes in
particular, and thus no further purifications were needed. CV was
obtained commercially from B.D.H. Chemicals Ltd., England. The
molecular structure of CV dye is illustrated in figure within table
(1). CV dye stock solution (1000 mg/l) was prepared by dissolving
accurately the weighed quantity of the dye in double distilled
water. The working solutions of different concentrations were
prepared by diluting the stock solution to give the appropriate
concentrations. All chemicals used throughout this study were of
analytical-grade reagents.
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Table (1): Physical and chemical characteristics of CV dye.

Dye Name Crystal violet
Abbreviation CcVv
Generic Name Basic violet 3

Chemical Name

Cholride, Hexamethylpararosaniline

Molecular formula

Ca2H30NsCl

H3C _JN'_[ _CH3y _—
[ ]
e SN
Molecular structure L [H I I - Ly
H3C~ TCH3
Amax (NM) 584
Colour index 42555
number
Molecular weight 407.979
(g/moale)
Melting point (°C) 205
Boiling point (°C) 560.86
Density (g/cm® 1.19
Solubility 50 g/l in H,O at 27 °C

3. INSTRUMENTATIONS

A number of equipment were used in this study: (i) UV / visible
spectrophotometer (Secord 205, UV-Analytikjena, Germany) at A
= 586 nm for the determination of the CV concentrations; (ii) 740
Inolab WTW model pH meter using a SenTix 20 pH model double
electrode calibrated with standard buffer solutions was used for
measurements of pH of the solutions; (iii) digital shaker (GFL
3005 model, Germany) was used for Batch mode adsorption
experiments. All equipment involved in this study were supplied
by Tajoura Nuclear Research Center (TNRC) in Tripoli, Libya.
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4. METHODS
4.1. BATCH ADSORPTION

Batch mode sorption experiments [2] were performed in a
shaker at a constant agitation rate of 150 rpm and room
temperature for different periods of contact time (5-30 min) and a
pH of (3.5-8.5) using 100 ml Erlenmeyer flasks. All sorption
experiments were conducted by mixing different quantities (30, 50,
70, 100 mg) of ACDS with CV solutions containing different
initial concentrations of (5, 10, 20, 30, 35 mg.I%).

After termination of the adsorption experiments, the remaining
concentration of CV in each sample was determined by UV
spectroscopy after filtering the adsorbent with what man filter
paper to make it carbon free. The amount of adsorption at
equilibrium, ge (Mg.g™) was calculated as follows (1):

Qe = (Co—Ce¢).VIW . . . .. .. (eq.1)

Where: C, and Ce (mg.g?) are the liquid-phase concentration of
dye at initial and final of the adsorption process, respectively. V (I)
is the volume of the solution and W (g) is the mass of dry sorbent
used.

The percentage adsorption (%) was calculated using the
following equation (2):

% Adsorption = (Co—Ce) . 100/Co . . . . . . (eq.2)

4.2 Isotherm study
Adsorption is a dynamic process that some of the
molecules of the adsorbents are transferred from liquid phase onto
the surface of the solid phase represented by the adsorbate, while
other molecules are freed to be transferred back to the liquid phase.
These types of processes are known as functions of partial
pressures [8].

When the Two constants (K) of the adsorption and desorption
processes are equal, in this case, adsorption equilibrium state is
reached; it is also called adsorption isotherm. There are a number
of used mathematical models for describing the equilibrium studies
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which aimed to illustrate and introduce basic information on the
efficiency of removal by adsorption on solid surfaces. The
parameters obtained from the different models provide important
information on the sorption mechanisms, the surface properties
and affinities of the adsorbent. There are several equations for
analyzing experimental adsorption equilibrium data. However,
Langmuir and Freundlich models are most accepted surface
adsorption models for single solute systems [8, 9, 10].

4.2.1 Langmuir Model

The Langmuir isotherm theory assumes monolayer coverage of
the adsorbate over a homogenous surface of the adsorbent which
contains free active sites with equal energy and there is no
significant interactions among adsorbed species. Langumuir model
can be illustrated by the following equation (3) [11, 12].

Qe =Qmax KLCe /(L +KCe) . . . . . . . (eq.3)

where: ge (mg.g?) and Ce (mg.I%) are the amount of adsorbed
dye molecules per unit mass of the adsorbent and un adsorbed dye
concentration in solution at equilibrium, respectively. qmax is the
maximum amount of the dye per unit mass of adsorbent to form a
complete monolayer on the surface bound at high Ce, and Kiis
Langmuir constant which is related to the affinity of the binding
sites (L.mg?). The Langmuir equation can be described by the
linearized form as in equation (4):

Ce/Qe = 1/qmax_ K + Ce/Cmax .......... (eq 4)

The Langmuir constants K. and gmax are determined from the
slope and intercept of the plot.

An essential characteristic of Langmuir isotherm can be
expressed in terms of a dimensionless constant separation factor
(RL) which is given by the following equation (5) [9]:

Re=1/(1+KLCo) . . . . . ... ... (eq.b)

Where: C, is the highest initial concentration of adsorbate (mg.I™).
The value of Ry indicates the shape of the isotherm to be either
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unfavorable (R.> 1), linear (RL = 1), favorable (0 < R.< 1), or
irreversible (RL = 0).

4.2.2 Freundlich Model

Many results of experimental studies showed that concentration
of adsorbates on the adsorbent is usually proportional
exponentially to the concentration of the residual adsorbents in
solution. Freundlich formulated this relationship in model that
approved the heterogeneity of the surface and assumed that the
adsorption occurs at sites with different energies of adsorption [13,
14]. The Freundlich equation is expressed as equation (6):

Oe= Ke.Ce¥M ... (eq . 6)

where: Kr and n are Freundlich constant and heterogeneity
factor respectively. The first is measured in (mg.g? (L.mgh)ym)
and related to the adsorption capacity of the sorbent; while, the
factor (n)provides an indication of how favorable the adsorption
process. Values of nF> 1 represent favorable adsorption condition,
nF< 1 proceeds through a chemical process, or nF > 1 indicates
that the adsorption is convenient to a physical process [15, 16].
The higher the value of K, the easier the adsorption proceeds [17].
The magnitude of the exponent (1/n) is related to adsorption
intensity. The linear form of the equation (eq. 7) may be used to
produce a graph of log(ge) against log(Ce):

Logge=LogKr+ (1/nF)LogCe . . . . . (eq.7)

Finally, when the values of inverse nF (1/nF) < 1, it is an
indication of a natural and readily adsorption occurs; while, the
values of inverse nF (1/nF) when it is more than 1 (1/nF>1), it is
an indication of a cooperative adsorption. Nevertheless,
comparison between the two models, in terms of correspondence
with the results of the adsorption process in current study, is made
by regression coefficient factor (R?); whenever the value is close
to unity (1) [5, 12, 17].
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4.3 Kinetics study

In order to search for an appropriate sorption mechanism, it is
required to select a mathematical model that not only fits the data
with fair accuracy, but also complies with a reasonable sorption
mechanism. Data of the study regarding the adsorption kinetic part
can be processed to understand the dynamics of adsorption
reactions in terms of order of the rate constant. Since the kinetic
parameters contribute in providing very important information for
designing and modeling the adsorption process [10].

The kinetic mechanism of the adsorption process usually takes
place through three consecutive steps: (i) the diffusion of the
adsorbate molecule across the external film surrounding the porous
adsorbent beads (film diffusion); (ii) migration of adsorbate
molecule into pores, which is usually mentioned as pore diffusion;
(iii) interaction of the adsorbate molecule with available chelating
sites on the interior surface of pores. The rate-limiting step results
from one of the above steps or a combination of them [18].

Owing to the nature of adsorption, the kinetic models can be
divided to two kinds of adsorptions: Diffusion-based models, and
reaction-based models [19]. The last represents the central
principal of this study. In regard to the reaction-based models, it is
common to make investigations on the mechanism of the
adsorption Kinetics process using two models and they are:
pseudo-first-order reaction and pseudo-second-order reaction [20].

The pseudo-first-order model [5] is the earliest known equation
describing the adsorption rate based on the adsorption capacity.
Pseudo-first-order kinetic equation is illustrated below in equation

(8):

IN(@—-q)=Inge—Ket . . . . (eq.8)

Where: ge, and q: are the experimental adsorption capacity at
equilibrium and time (t) respectively in (mg.g?); and KLt is the rate
constant of pseudo-first-order model in (1.mint).

In contrast, the pseudo-second-order kinetic model [8, 11]
describes that adsorption process is controlled by chem. isorption
which involve valence forces through sharing or exchange of
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electron between the solvent and the sorbate. The following
equation (9) illustrate the Pseudo-second-order kinetic model:

t/q=1/Koqe® + (1/0) .. . . (eq.9)

where K> is the rate constant of pseudo-second-order model in
(g.mg? min'). Once more, the correspondence between the
obtained data from the experiment and theoretical data is done by
applying regression coefficient (R?). The closer to unity (1) is the
more corresponding equation.

5. Results and Discussion

5.1 Isotherm analysis

The Two graphs (Fig. 1-a) and (Fig. 1-b) illustrate the linear
relation between the linear relation between (Ce/ge) and the initial
concentration of the adsorbate (Ce) at equilibrium (log ge) at
equilibrium, and also, between initial concentration of the
adsorbate (Ce) at equilibrium, along with indications of linear
regression coefficient values (R?) equaled 0.931 and 0.870 for each
relation respectively. The values of slope and intercept in these
two relations were used to estimate the constants of Langmuir and
Freundlich isotherms. The obtained data of this experimental study
are shown in table (2); they are the maximum adsorption capacity
(Omax, Kr), Langmuir constant (Kir), dimensionless separation
factor (RL), Hetrogenousity factor (ng), and finally linear
regression coefficient (R?) for each relation mentioned above.

Table (2): Constants of isotherm values of Langmuir and Freundlich
models  for  the adsorption of CV by  ACDS.

Freundlich Model Langmuir Model
R InF |  oF | Kimggh)| R RL Kr Quas
(L.mg™) (mg.g”)
0.870 0.586 1.706 8013 0.931 0<Ri=<l 0.703 38.5

From the relation illustrated in fig. (1-a), the results of
Langmuir isotherm showed that the value of maximum adsorption
capacity (Omax) is 38.5 mg.gt, which is fairly close to the value
determined experimentally (28.7 mg.g™) (Fig. 2). The coefficient
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of linear regression was high (R? = 0.931) showing a good linearity
(Fig. 1-a).

For the initial concentration (5 mg.g™ to 35 mg.g™?), the value of
(Ru) was estimated between (0.039 — 0.221) indicating favorable
adsorption process of the dye on ACDS. Similar results were
obtained by Medhava krishnan et al., (2009) when studied the
adsorption of CV onto carbonated material obtained from Ricinus
Communis Pericarp [21]. In addition to that, from figure 3 it can
be seen that the reduction in (RL) value as the concentration of
initial concentration is increased from (5 mg.g* to 35 mg.g?)
indicates that the adsorption is more convenient and favorable at
the high concentrations, which means that the increase in initial
concentrations above 35 (mg.I"t) may be much favorable. Finally,
it can be noticed that the value of the affinity of the adsorbents
towards the binding sites on the adsorbate which assigned (KL) is
estimated 0.703 I.mg™.

In regard to Freundlich isotherm (Fig. 1-b), and from the results
obtained, the two values of nF = 1.7 and 1/nF = 0.59 indicate that
the adsorption process is carried out by a physical mechanism and
readily occurred respectively. From the comparison of linear
regression coefficient (R?), it was obvious that Langmuir isotherm
(R? =0.931) is more favorable than freundlich (R? = 0.870).

0.2
0.18 A
0.16
0.14 A
0.12 -+

0.1
0.08
0.06 A
0.04 -+
0.02 A

y = 0.024x+ 0.062
R?=0.931

Ce/qe, (gl)

o 05 1 1.5 2 25 3 35 4 45 5 55 6
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Figure 1. Adsorption isotherm of CV on ADCS fits according to
:a) Langmuir
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Figure 2. A graph of the experimental data.
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Figure 3. Initial concentration (C;) vs. the dimensionless separation
factor (RL)

5.2 Kinetic Analysis

The adsorption data for uptake of an initial concentration of CV
dye (35 mg.I'Y) on ACDS vs. contact time (5-70) min by batch
mode adsorption process are presented in figure (4). The values of
slopes and intercepts in the two relations (Fig. 5-a & Fig. 5-b) are
to determine the constants of the two models; the pseudo-first-
order adsorption kinetics and pseudo-second-order adsorption
kinetics. Values of maximum adsorption capacity (Qmax), linear
regression coefficient (R?), and also the rate of adsorption (Ki1&
K>) are all shown in table (3).

Table (3): Values and constants of pseudo-first-order-kinetic and
pseudo-second-order kinetic for the adsorption of CV dye on ACDS

First-order-kinetics Second-order-kinetics
R’ K; (minfl) q.mIl R’ K: , Quuas (mg‘g'l)
(mg.g") (g{(mg.min)")
0.965 0.024 39.61 0.747 0.00093 40

From figure (4), it can be noticed that the adsorption process
proceeds very fast at almost initial 30 min., then after at a reduced
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rate till reached saturation state. At this point, it can be said that
maximum adsorption capacity (Qmax) reached equilibrium state
which was almost at the initial minutes (50-60) min. at operating
conditions. The cause in such case can be assigned to the
availability of both high surface area and high number of active
sites on ACDS adsorbents [22]. In addition, it can also be assigned
to the increase in the driving force of the concentration gradient as
the dye concentration increases; this initial CV concentration
provides an important driving force to overcome all mass transfer
resistance of CV between aqueous phase and solid phase [23, 24].
Conventionally, the time needed to reach equilibrium state is
called equilibrium time, and the quantity of the dye adsorbates at
such time reflect the maximum adsorption capacity (gmax.) Of the
adsorbent material at operating conditions. Therefore, for this
reason only the adsorption process (obtained in first part) was
carried out at optimum time of 60 min.

s =
< 311
> 00 281 e —»
G oed 187 -
S = 15 Fid
s 33 st
= -
2 s 11 S
5 9 | 3
'8 -E F //.
o= 5| s
o = 3 |
[72] 2 7
0 10 20 30 40 50 60 70
Contact time, min

Figure 4. The effect of contact time on the adsorption of CV by
ACDS

Figure (5-a) and (5-b) show the linear plots of (t) versus (t/qt)
and (t) versus (In (ge — qt)) respectively. The plot of (t) vs. In(Qe -
qgr) displays the presence of a more linear relation indicating that
the process of CV adsorption from its aqueous solution is
controlled by pseudo-first-order kinetic [9]. This outcome is in
agreement with the obtained experimental results (R? = 0.965).
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This also indicates the applicability of this kinetics equation and
the pseudo-first-order nature of the adsorption process of AC on
the ACDS. The calculated values of the equilibrium adsorption
capacity (ge) also agree satisfactorily with the experimental value.
The calculated rate constant, (k1), of the ACDS was approximately
0.024 min™.

3 =y
y = 0.025x + 0.677
55 Rz = 0.747
—
S5+
—
- (b)
05
0 T T T T T T T
(0] 10 20 30 40 50 60 70 80
Time, (min)
Figure 5. (a) Pseudo-first-order kinetic model
4
35
v =-0.024x + 3.679
3 Rz =0.965
s
S 25
o 2
(=3
N—" 15 |
L= (@)
1 —
05
() T T T T T T T 1
0 10 20 30 40 50 60 70 80
Time, min

Figure 5. (b) Pseudo-second-order kinetic model for the adsorption of
CV by ACDS.
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Comparison of Adsorption Capacities of ACDC with others

Table (4) shows the differences between maximum adsorption
capacities (gmax) of ACDS for the adsorption of CV (No. 14 in
table 4) with a number of other actively carbonated materials
recorded in other different literatures (No. 1-6) [25-30], in
addition to other adsorption systems comprising different sources
of adsorbents (No. 7-13) [31 — 34, 7, 35]. These values are
represented by a number of authors as experimental values or
sometimes as a maximum capacity (qmax.) for the adsorption of a
monolayer coverage of the adsorbate over a homogenous
adsorbent surface for Lungamir isotherm model or some other
times over a non-homogenous adsorbent surface for Freundlich
isotherm model.

Table (4): Maximum adsorption capacity of ACDS for the
adsorption of CV obtained in this experimental study along with
others recorded in different literatures

No. Adsorbents gmax. (Mg.g-1)
Reference

1. Coffee ground AC (MB) 23.00
25

2. Apricot stone shells AC. (Phenol) 27.50
26

3. Coir pith from coconut husk AC (MB) 05.87
27

4. Egyptian rice hull AC 60.10
* 5. Cashew Nut Shell AC (MB) 68.70
» 6. Oil palm wood AC 90.00
307. Neem ( leaf powder) 30.66
. 8. Rice husk ash 18.15
32
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9. Spent coffee grounds residues 18.70
¥ 10. Arundodonax root Carbon (MG) 8.68 at 40 C°
. 11. Citruluslanatus Rind (CV) 11.90 at 50 C°
- 12. Spent tea leaves (CV) 119.00
! 14. Date stone AC 38.50
present study

Note: Abbreviation in table (3) as follows: (AC) Activated
carbon; (MB) Methylene blue; (CV) Crystal violet; (MG)
Malachite green.

From the data obtained in this present study, it can also be
concluded that ACDS and according to operating conditions have
a maximum adsorption capacity better than those recorded in
literatures for a number of non actively carbonated adsorbents (No.
7-11). As a result, ACDS can represent an efficient adsorbent
material for the adsorption of CV. Nevertheless, there are many
other adsorbents obtained from agricultural wasters can be utilized
without any treatments or and modifications. Those adsorbents
characterized with efficiency in adsorptions, in other wards they
have high adsorption capacities such as consumed tea leaves and
Coconut bunch waste (No. 12 & 13 respectively). The maximum
adsorption capacities (q max) sometimes become higher as a result
to the properties of the micron pores of ACDS which might be
convenient with the size of the adsorbate [10].

Conclusions:

In this present work, experimental results were modeled using
two isotherm models: Langmuir, and Freundlich. Equilibrium
isotherms were better described by the Langmuir equation with
linear regression value (R?) of 0.931, giving maximum adsorption
capacity of 35.5 mg/g at room temperature. The results also
showed that the maximum homogenous capacity (qm) obtained
from Langumair isotherm model was 38.5 mg.g* for CV. The
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batch adsorption kinetics can be well described by the pseudo-
first-order model equation, with a constant rate value of (Kad) 2.4 x
102 min.™ and a linear regression value (R?) of 0.965.

As a recommendation to this study, since DS showed superior
characteristic as adsorbents available and found in abundance in
Libya, it may be recommended to utilize them in large scales by
authorities in removal/reduction of dyes concentrations from their
final reservoir represented by superficial waters as river water and
sea water.
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Abstract

This paper is addressed for investigation in feedback
stabilisation for imperfectly known, singularly perturbed (full-
order) dynamic control systems. Some problems that may arise are
the coexistence of slow and fast dynamics in the plant to be
controlled. This particular problem can be addressed utilizing
singular perturbation theory. The system uncertainties are
classified as non-linear perturbations to a known non-linear
idealized system. A mathematical model is represented by two
time-scale subsystems, which include a scalar singular perturbation
parameter that introduce a reduced-order system when the singular
perturbation parameter is set to zero. The system analysis is based
on Lyapunov's stability technique.
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This paper investigates some aspects of stabilisation techniques
for nonlinear singularly perturbed systems. Some practical
examples are provided to illustrate the stabilization schemes.
Simulations have been performed and the results have been
presented.

The results clearly indicate that the stability property relating to
existence of compact sets, containing the origin which are global
uniform attractors for both reduced-order and full-order systems
Also, the results show that the effect of the positive scalar
parameter increases the singularly perturbed parameter. The results
of the practical examples show that whene = 0.01 tends
asymptotically to zero, and when € = 0.5 becomes unstable

Keywords: Singularly perturbed systems, Control constraints;
Global uniform attractor; Output feedback control; singularly
perturbed systems; uncertain system

1. Introduction

One of the most basic feedback control problems is that of
designing feedback controls to produce trajectories with some
desired behaviour for a particular system [1]. As a result of some
subsystems that have different time-scale properties, the dynamic
behaviour is complex. Some systems may consist of two
subsystems for which the dynamics associated with one subsystem
is much faster than the dynamics associated with the second
subsystem. Such systems can be modelled by incorporating small
scalar parameters .These systems are known as singularly
perturbed systems [2]. The scalar parameters can occur naturally in
systems, as examples for this case, the small time constants. Here,
it is supposed that there is only one such parameter, and that some
mathematical models can be represented as two subsystems,
generally known as a two time-scale or full-order system, which
reduces to a system of lower order known as the reduced- order
system when singular perturbation parameter is set to zero. The
system is generally known as a singularly perturbed system. There
are many techniques have been devolved for such systems, formed
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as set of differential equations that involve a small scalar
parameter.

Some systems with actuators and sensors may give rise to the
co-existence of slow and fast dynamics in the plant, this need to be
controlled.

2. Singular Perturbation Systems

The singular perturbation problems, which depend on the
singular perturbation small parameter (¢), may have high
dimensionality. Some systems give problems of result: first
problems with the analysis, secondly, problems with the design of
the feedback controller. The main purpose of two problems is
mentioned to solve them for avoiding any problems related to slow
and fast dynamics modes. An important modelling task is to
separate the system into two subsystems with slow and fast
dynamics, which requires insight and ingenuity by the control
designer. In the state space, such systems are commonly modelled
using the mathematical framework of singular perturbations, with
a small parameter (g), determining the degree of separation
between the 'slow' and ‘fast' modes of the system. Examples of such
systems a rise in many applications include convection-diffusion
systems, power systems, scheduling system.

3. Modelling and Analysis of Singularly Perturbed Systems
This section will have a review on singular perturbed systems
and related models for this investigation. This section is
focused on the problem of controlling, by feedback, a
dynamic system, which depends on small positive scalar
parameters, which are known as perturbation parameters.
This problem arises from the co-existence of slow and fast
dynamics in the plant to be controlled. The analysis for these
problems is based on Lyapunov's stability technique:

Here, the system to be investigated is called standard singular
perturbation model [3]:

X (O=1(t,x(1),z(t),u(t).e) 1)
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ez (O=g(t,x(t),z(t),u(t),e) )

Where: ¢ is the singular perturbation parameter.

When the perturbation parameter (g) is set to zero the system
changes dramatically, and generally known as singularly perturbed
system .The dynamic qualities of the system are changed, In this
case, the subsystem:

ez = g(t, x, z, €)= degenerates into the algebraic equation:
0=g(t.x,2,¢) @)
Since there is only one singular perturbation parameter
considered here, the principle of the theory developed, in this
section involves investigating singular perturbations in two time-
scales..
3.1 The model of the Standard Singular Perturbation System

Initially, consider a singular perturbation model that is
independent of the control, which has the form:

x (t)=f(t,x(t),z(t))x(t_0)=x"0, xER™n 4
ex (t)=g(t,x(t),z(t))z(t_0)=z"0,xER"m (5)

When ¢ = 0, the dimension of the state equations is reduced
from n + mton
The reason for this, equation (5) degenerates into the Equation:

0=g(txz¢) (6)

Which an algebraic equation (6). To understand this behaviour
system

f(tr X, Z, 8),X(t0) = E(E) :.X'(t) (7)

ex(t) = g(t, x,z,€), z(ty) = 1(¢) (8)
Whereé(e) and n(e) depend one and t € (0, ty)is studied.

Let x(t,e) and z(t,e) represent in equation (7) and (8) with

variablez of reduced-order model, the system is given by:
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z=h(t,x,) )

Thus, substituting (9) into (4), for € = zero, gives:

x(t) = f(t,x(t),h(t,x),0) (10)

This is the reduced-order system.

The following example illustrates one singularly perturbed
system. In this example, the system is a feedback control system;
the gain of feedback control system is large, which involves a
high-gain parameter. This high-gain parameter can be expressed as
the reciprocal of a small parameter g, where: 0< € < 1.

The usage of high-gain parameters, which may become very
large, is very common in the feedback control systems. A
characteristic approach to the high-gain feedback systems for
analysis and design is to model them in the singularly perturbed
form. Consider the control system illustrated in Figure.l. In this
system, the parameter may be very large.

U+ 4
4
Figurel. Actuator control with high-gain feedback
The state equation for the closed-loop system is:
Xp = Ax, + Bu, (11)
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1

—1, = P(u—u, — K,Cx,) (12)
Ky

Withe =1/; %, =x, andu, =z,

The model takes the form of equation (6) and (9).

Setting & = 0, or equationequivalently K; = oo ,the result will
be:

w(u —Uu, — Kszp) (13)

To obtain

u, =u— K;Cx, (14)
Which is, the unique root since 1 (.) vanishes only at its origin.

The resulting reduced model represented by:

x p=(A-BK_2 C) x_p+B_u) (15)
Equation (15) is the model of the simplified block diagram of

Figure.2, where the whole inner loop in the Figure.3is the
Simulation diagram

Up : _
Xy = AXpipy,
U )Q y= CIP

‘v-ﬁ

K;

Figure.2. Simplified block diagram of Figure.1
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Consider Example 11.2 in Chapter2, Sectionl of Khalil [3]
x, = [x1%,]"€R?*,u, = zeR,u=0,¢ = klandkz =

K,whereA = [8 ﬂB = [(1)] ,C=11 1];nd(w):= 1:/;2.

Simulate the dynamics of the system with k = 4 and initial
conditions(x;(0) + x,(0) + z(0)) = (8,-8, 5) for the cases:
(1) €=0.01;
(i) £=0.5

4. Simulation Modelling, results and discussion

The simulations performed using MATLAB/Simulink for the
proposed dynamic system of the two cases to illustrate the effect of
the positive scalar parameter, showing the effect increasing the
singularly perturbed parameter.

Case (i), whene = 0.01:
In the first case, the states tend asymptotically to zero and the
system is a good behavior stability to achieve desirable value when
used a small parameter values of ¢.

Figure.3, shows simulation diagram for performing when = 0.01.

"
B

Intagratar

001 = ¥ psi u1huf5)

Clock ToWorkspaced

Figure.3. Simulation diagram for performing when = 0.01
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Figure.4.the trajectories of the dynamical system when = 0.01

Case (i1), when € =0.5.

By applying large parameter value, the states become unstable
and the system is a bad behavior stability.

We have noticed that Changing value of parameter effect the
stability of system.

Figure.5, shows simulation of the dynamics systems when & =
0.5. And figure.6. Shows Trajectories of the dynamical system

when ¢ = 0.5, the results displayed below show that system
becomes unstable.

To Workspace

r U@

*1 dot -|
u(2)+u(3)
X2 dot

—>| fiu) |—>| flu)

¥ psi

epsilon

Clock To Workspacel

Figure.5. Simulation the dynamics systems when € = 0.5
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Figure.6. Trajectories of the dynamical system when € = 0.5

5. Conclusion

In this paper, systems that depend on small scalar parameters
were presented. These parameters can give a rise to the
coexistence of slow and fast dynamics. A technique is used in this
method, which is Lyapunov“s stability. Modeling Standard
Singular Perturbation of System was discussed and some practical
examples have been done to investigate the effect of the positive
scalar parameter. A more detailed simulation was then carried out
using two different value of parameter. Generally these
investigations are for illustrating the effect increasing or
decreasing the singularly perturbed parameter of system to produce
trajectories with some desired behaviour for a particular system.
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Abstract
In this paper we introduce a new fractional generalization of the
Smith's formula for the classical generalization of the Drude
equation. The generalized Drude formula described was proposed
originally to account for the unusual behavior of the optical
properties of mercury and its amalgams, it can be used for liquid
tellurium and some quasicrystals.

Keywords: Smith's formula, Drude model, AC conductivity, DC
conductivity.

1.Introduction

At the turn of the century, Einstein had not yet explained the
photoelectric effect, Rutherford had not determined the size of the
nucleus, Bohr had not speculated on the discrete nature of
electronic "shells" in atoms, and the formulation of quantum
mechanics was still decades away. Although the structure of the
atom was not known, Thomson had discovered the electron
(1897), enabling Drude (1900) and Lorentz (1905) to formulate a
model to explain two of the most striking properties of the metallic
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state, namely the conduction of electricity and heat [1] and [2].
Drude attributed conduction in the metallic or similar state to the
most loosely bound electrons in atoms somehow becoming mobile.
In the fact these "conduction electrons™ were assumed to move
freely through space apart from collisions, not with each other but
rather with the much larger atomic cores. The assumptions of the
Drude model are

(1) A metal contains free electrons which form an ideal electron
gas; a collision indicates the scattering of an electron by (and only
by) an ionic core; i.e. the electrons do not “collide™ with anything
else (the free electron approximation and independent electron
approximation).

(2) Collisions are instantaneous and result in a change in electron
velocity. The electrons have some average thermal (kinetic) energy

Ez%kBT:@mevTZ} (i.e. obeys of the Maxwell-Boltzmann

statistics, T is absolute temperature) [3] . They achieve
thermal equilibrium with their surroundings only through
collisions.

(3) Because the ions have a very large mass, they are essentially
immovable (adiabatic approximation).

(4) An electron suffers a collision with probability per unit time =
(the relaxation-time approximation), i.e. is the scattering rate
y =1/7 (z - relaxation time, is the mean time between collisions;

7 is independent on the electron position or momentum).

In this work we described a new fractional generalization of the
Smith's formula for the classical generalization of the Drude
equation. The rest of the paper includes the following: section 2
discusses the Drude model, followed by the failures of the Drude
model in section 3. Smith's Classical generalization of the Drude
formula for the optical conductivity and Fractional generalization
of the Smith's classical generalization of the Drude formula are
provided in section 4 and 5 respectively. Finally, a conclusion
drawn in section 6.
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2. The Drude model
Equation of motion for electrons is obtained on the following

assumptions:

(1) Electrons collisions: momentump,_(t+dt) =0, the probability
for collisions is P, =dt/z [4].

(2) For no collisions holds:

P, (t+dt)=p(t)+F(t)dt and P, =1-P,

(3) Average momentum is:

p(t+dt)= P -p.(t+dt)+P,.-p, (t+dt), and valid:

40 __pO , £, ®
dt T

In uniform DC electric field for electrons (e - elementary charge)

IS:

dp(t)
dt

=0Ap(t) =m,v, =V, - e @)

e

For the current density j=-nev, (n is an effective number
concentration of electrons, V, - so-called drift velocity)

2 3
ne’r & 3
me
Then valid Ohm's law in the simplest form j = cE
(the  conductivity o=0,=ne’z/m, o,-"static", DC
conductivity). If we turn off electric field, then the drift velocity
relaxing:
v, (t)=v,(0)-exp(-t/7)
For weak fields (in most cases) the Vv, is much smaller than
average thermal speed

]::
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v, << <VT2>
AC conductivity from (1), using E(t) = Re[E(w)-e™] 4q
j(@)=0(0)-E().

aze-r(t)(

vd), then the net dipole moment per unit volume is the

electric polarization P=n.d The total electric
displacement can then be found to get the dielectric function,

D=¢,-E+P=¢g, ¢, -E (

For the charge’s induced electric dipole moment
dr/dt=

€ojs the permittivity of vacuum), and
P=¢,-(¢-1)-E [5].

In the case of AC conductivity, frequency dispersion of the relative
permittivity is:

2 (%)
gr(a)):l—a)—p_
o(w+i-y)
o =n-e’/(m, &)
Where is P ¢ 70/ the plasma frequency.

For non-magnetic medium the index of refraction is

n(a))— & (a)) ,n(a’) describes the response of the environment
when broadcasting electromagnetic waves on it) [6].

In general case, for the equation (1) at one point of the conductor,
Ohm's law follows:

_ (6)
=o,E

3. The failures of the Drude model
The Drude model predicts the electronic heat capacity per unit
volume to be the classical "equipartition of energy" result

395 Copyright © I1STJ Al sina bl (558
4l 5 o slell 40 gall Alaall



25 Al Ry gl 20 K

International Science and
Smtrmtonst Sxbemes i Tonbmeings rarssd

Temoomnd | Volume 25 JeR . LN

C\,zgn-kB(i.e., C,). This is independent of temperature.

Experimentally, the low-temperature heat capacity of metals
follows the relationshipC, = AT +BT®. The second term is
obviously the phonon (Debye) component, leading us to suspect
that C,, = AT . Indeed, even at room temperature, the electronic
component of the heat capacity of metals is much smaller than the

Drude prediction.
The thermal conductivity x is defined by the equation:

where Jgis the flux of heat (i.e. energy per second per unit area).

Kinetic theory of ideal gas expression for x is K=<VT2>rCe, /3

[7].
The fortuitous success of this approach came with the prediction of
the Wiedemann-Franz ratio, L=x«/(o,T ). However, in spite of

this apparent success, the individual components of the model are
very wrong; e.g. C, in the Drude model is at least two orders of

magnitude bigger than the experimental values at room
temperature. Furthermore, experimentally L drops away from its
constant value at temperatures below room temperature; the Drude
model cannot explain this behavior.

4. Smith's Classical generalization of the Drude formula for
the optical conductivity

Let us suppose that an electron experiences collisions that are
randomly distributed in time but with an average time interval
between collision events [8].
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The probability p, (0,t)of n events in the time interval (0,t) is

given by the Poisson distribution p, (0,t)=(t/z)"-exp(-t/z)/n!
The probability of zero collisions is
exp(—t/z)=v,(t)/vy(0)=j(t)/j(0).

Taking account of what happens after the first and subsequent
collisions we write:

|

The coefficient c, represents that fraction of the electron’s original
velocity that is retained after the nth collision. It is a memory or
persistence of velocity effect. Taking the Laplace-Fourier

transform (s =-iw) : o(w) :J.: j(t)-exp(iet)dt (for) yields:

s 9
O'(a)) 1—Ia)r [ +nZ:: —Ia)r)]

5. Fractional generalization of the Smith's classical
generalization of the Drude formula

For these purpose we introduce the fractional generalized Poisson
distribution:

kp 10
pkﬁ(o,t):(tlr) .Ezk)(_(ijﬁj,k:0,1,2,3,...;0<,B£1, o

k! T
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7"
And ( ) 1+Z /F nﬂ+1) are the Mittag-Leffler
T(l+a)=] tedt

relation & =5(2)
Then the probability of zero collisions is:

E, (_(t/'f)ﬁ):vdﬁ (t)/vay (0)=J, (1)/ 1, (0)-

Generalization of (8) is:
s (1) _ _(zf 3 1@“ 0 _(zf 4y
jﬂ(O)_[Eﬂ[ T +nZ:;‘Cnﬂ n' \r = T '

For the Laplace-Fourier transform of the equation (11) we need the
next Laplace-Fourier transform pair:

(S Y i

Then generalization of the equation (9) is:

functions, is the Gamma function, also valid

(13)

The equation (13) is a new formula. It describes a slow and fractal
stochastic processes, rare events with memory. There is still a lot
of analysis about this equation. Then, for example, the equation (6)
replaced with formula from the Caputo fractional derivative.

6. Conclusions
The characteristic behavior of a Drude metal in the time or
frequency domain, i.e. exponential relaxation with time constant ¢
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or the frequency dependence for o(w)stated above, is called

Drude response. In a conventional, simple, real metal (e.g. sodium,
silver, or gold at room temperature) such behavior is not found
experimentally, because the characteristic frequency 1/zis in the
infrared frequency range, where other features that are not
considered in the Drude model (such as band structure) play an
important role. But for certain other materials with metallic
properties, frequency-dependent conductivity were found that
closely follows the simple Drude prediction foro ().

These are materials where the relaxation rate 1/ is at much lower
frequencies. This is the case for certain doped semiconductor
single crystals, high-mobility two-dimensional electron gases, and
heavy-fermion metals.
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Abstract:

Pitting corrosion or pitting is a form of extremely localised
corrosion that leads to the creation of small holes in all metals. In
this study, the effect of temperature and time on the pitting
corrosion behaviour of 304 stainless steel was investigated. The
ASTM G48-03 standard test method was used for evaluating the
corrosion resistance of stainless steel by using a Ferric Chloride
solution. The results of the experimental study were discussed in
detail in this paper. It is revealed that the immersion method with
varying temperatures and varying immersion times has indicated
there is an increase in corrosion resistance of 304 stainless steel.
Keywords: Pitting corrosion, Corrosion resistance, 304 Stainless
Steel.

1. Introduction
Corrosion is a destructive process to the basic modern
constructional materials with importance for nowadays industry
and may lead to enormous economic loss. Consequently,
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researches on corrosion and corrosion protection of metallic
materials are developing on a large scale and wide range of
engineering decisions. Therefore, understand, management, and
improvement of corrosion behavior of metals and alloys is always
the biggest challenge and most important engineering problems
when it comes to materials applications and it is the fundamental
parts of modern surface engineering. [1] Localized corrosion of
passive metals, or Pitting corrosion, is one of the most widespread
and insidious form of corrosion. Pitting Corrosion is commonly
occurring in a range of aggressive environments. Chloride anion is
the most common aggressive ion that can be found in natural and
industrial environments. [2] Pitting Corrosion is focused on a small
area of metallic surfaces, and always makes devices to fail by
piercings, or may lead to stress corrosion cracks. [3,4] Pits are
formed at a microscopic scale and always covered by corrosion
products; thus, pitting is one of the most destructive and
undetectable forms of corrosion in metals [5,6].

2. Literature review
Saefuloh and others have immersed the samples of AISI SS 304
for six 6 days in the corrosive acid solution at the temperature of
30°C and 50°C. The solution used as the corrosive media are HCI,
FeClI3, and NaCl in the concentration of 5%, 10% and 15%. The
results show that the higher the concentration of the solution, the
higher the corrosion rate of AISI SS 304 will be, and the higher the
temperature, the higher corrosion rate will also occur in all
corrosion media [7] .

Moreover, it can be proved that the increase in chloride ion
concentration will decrease the value of the critical pitting
temperature of AISI 316L [8] The effects of temperature and
Dissolved Oxygen (DO) on the corrosion resistance as well as on
the properties of the Oxide Films of Fe and Ni based alloys have
been investigated by many researchers. Sun et al., studied the
effect of temperature on the electrochemical behaviour of 304 SS
in simulated pressurized water reactor (PWR) primary water and
found that the stability of the oxide film degraded with increasing
temperature [9]. Zhengang et al., concluded that the protective
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properties and the stability of the oxide films formed on both
grades of SS304 & SS306 decreased with the increasing solution
temperature [10]. According to Jian et al., the temperature has a
great effect on the corrosion behaviour of SS-304 exposed to the
chloride environment [11]. The purpose of the current work is to
investigate the pitting behavior of stainless steel AISI 304 with
ferric chloride concentration with different temperatures .The
results of this work can be used to determine the lifetime of AlSI
stainless steel 304 in an acidic environment which is a highly
corrosive environment.

3. Experiments and evaluations

The experiments were carried out in the Advanced centre of
technology smart lab. The study took place on immersion
condition following ASTM G48-03 which is a standard test
method for pitting and crevice corrosion resistance of stainless
steel and related alloy by use of Ferric Chloride (Fe CI3) solution.
The material used for the investigation was 304 stainless steel, the
chemical composition in weight percentage (wt.%) of the elements
that form 304L stainless steel was obtained in the laboratories of
the high vocational centre of casting, as shown in table 1. The
twelve test samples on dimensions (20mm x 18mm x 5mm) were
prepared and polished. The Ferric Chloride solution concentration
was used in this experiment (100g/ 900ml). The chemical
composition in weight percentage (wt.%) of the elements that form
304 stainless steel was obtained in the laboratories of the high
vocational center of casting, as shown in Table 1.

Table 1: The chemical composition (wt. %) of 304 stainless steel

specimens:
C % Si % Mn % Cr% Ni % Mo %
0.1 0.458 1.06 18.2 8.29 0.156
3.1 Method

The method used in the study was divided into four stages
The preparation of SS 304 Sample
a) SS 304 samples were prepared from 5mm thick, plate stock
and, 12 samples were cut into the size of 19mm x 19mm x
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5mm then cleaned and smoothed. The specimens were
weighed and divided into three groups. Each group consists
of 4 samples.

b) The samples were then dipped in acetone and distilled
water to clean and then washed using distilled water.

The preparation of corrosive media referred to ASTM G48-03.
The corrosive media to be used were in the form of the solution of
6% FeCI3.

The process of sample immersion was carried out for 72 hours
at 20 + 2°C, 30 = 2°C, and 50 £ 2°C. After every 24 hours, the
specimen was removed and put in a cleaning solution which
contains 10ml nitric acid with 1ml of hydrochloric acid to 250ml
of distilled water for 10min after that washing them under running
water and remove corrosion products with a plastic brush then
drying by an air dryer. Then the samples were weighed. This cycle
was repeated for three days. The weight loss was measured after
every 24 hours. The average weight loss was calculated for each
group.

The calculation of the corrosion rate was carried out by using of
weight loss method.

The ASTM G48 standards pitting corrosion process is done by
following:

100g of Ferric Chloride test solution is poured into a 900ml test
tube. They were placed in three covered glass tubes and immersed
in the test solution. The samples were immersed in the test solution
again for 24 hours. The samples were cleaned and weighed during
the process. The samples were immersed in the test solution again
for 24 hours. The average weight loss was calculated. Figure.l
shows the 304 stainless steel test samples surfaces exposed on
20°C, 30°C, and 50°C using the same chloride concentration.

3.2 Corrosion rate calculations

Each specimen was weighted before and after immersing using
a digital scale with an accuracy of 0.0001mg to evaluate Corrosion
Rate (CR) using the following Equation [12]:

CR = 365 x Aw x (10)(mm/year)
TxPxA

404 Copyright © ISTJ s gine qaball (5 gia
Al 5 o glall 4 gall dlsall



International Science and 25 "M\ Ty o gt i a0 ilpn

Jemoromad - \olume 25 pem Y LN

Where: A w: Weight loss [g], T: Temperature [°C], Density [g /
mm?3] and A: Surface Area of Sample [mm?2].

. ‘

= I

Figure (1) 12 samples AISI 304 |mmersed in a 6% FeCI3

3.3 Pitting density and cumulative distribution diameter

The pitting corrosion depends on the form of the pits. To
evaluate pitting density which means the number of pits per unit
area and pits diameter that evaluated by a half value of cumulative
distribution diameter D50 according to pitted morphology of the
specimens and by following to ASTM G48-03. Figure 2 illustrated
the relationship between the density and temperature of the pits. Figure 3
illustrated the relationship between the pits diameter and temperature.

Density of pits/Temeperature

Density of pits /mm?
[E=Y
wv

10 20 30 40 50 60
Temperature °C

Figure (2). Pits density as a function of temperature
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Half value of cumulative distribution diameter (D50) vs
Temperature
15
E 13
'§' 1.1
=
_g' 0.9
= 0.7
£ 0.5
Q .
€
8 0.3
[a]
0.1
10 20 30 40 50 60
Temperature [°C]

Figure (3). Half value of cumulative distribution diameter (D50) vs
Temperature

4. Results and Discussion

A temperature and the immersion solution concentration are the
critical factors in pitting corrosion because they greatly influence
the corrosion behaviour of steels. The ASTM G48-3 was a
standard test for evaluating the pitting corrosion resistance of
stainless steel and related alloys by using a ferric chloride solution.
Figure 2 and 3 shows the result of the corrosion test were corrosion
attack more severe at chloride concentration and higher test
temperature. The control of pitting corrosion certainly could be
done by controlling the operation temperature, as shown in figure
2. Figures 4 and 5 show the corrosion attack more severe at higher
test temperature (50°C) and it was approximately slow in 20°C and
30°C test temperatures. The increase of temperature and
deformation of alloy will increase the internal energy of materials
then the material becomes more sensitive and corrosion becomes
severe [8]. On other hand, the presence of alloys such as
molybdenum and chrome in 304 stainless steel increases the
corrosion resistance of this grade of material according to the
PREN formula which determined the rating based upon Chromium
(Cr%), Molybdenum (Mo%), and other alloys presence in the
stainless-steel grades [13]. Table 2 shows the results of calculated
mass loss for three days at variable temperatures.
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Table (2) . Layout of experimental results.

Corrosion Rate WEIGHT LOSS [g]
e nd ot Temperature| No. of Coupon

CR Average|3 “day| 2" day | 1" day
1.59 0.04 0.01 |0.02 0.08 1
2.24 0.05 0.01 |0.06 0.08 20°C 2
2.03 0.05 0.01 |0.05 0.08 3
212 0.05 0.01 |0.05 0.09 4
2.37 0.06 0.03 |0.03 0.1 5
2.21 0.05 0.04 |[0.03 0.09 a0°C 6
1.11 0.02 0.02 |0.01 0.05 7
2.2 0.04 0.02 |0.01 0.09 8
7.13 0.16 0.16 |0.13 0.18 9
6.67 0.16 0.16 |0.13 0.19 50°C 10
6.87 0.19 0.18 |0.18 0.2 11
6.94 0.15 0.15 |0.12 0.19 12
?lgnm,ﬁreaﬂ Corrosion rate
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Figure (4) Corrosion rates as a function of temperature
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Figure (5) Mass loss as a function of temperature.
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Figure 6 shows the effect of the temperature on corrosion rate. It is
observed that the corrosion rate is high on the first day and then
decreases on the following days. For the samples at 20°C, the
decrease is a linear regression.

!'mmf',rear] Corrosion rate vs time & temperature

\\_@—

|

30°C =

O o= bW o o= 0

1] 24 48 72

[Hours]
Figure (6) Corrosion rate as a function of time and temperature

The 3-D surface plot of corrosion rate versus time and temperature
is shown in Figure 7. The lowest corrosion rate value is achieved
with the lowest temperature on the third day.

Corrosion rate vs time and temperature

H
£ -
E
_Elt]
E - 50
5 -
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Figure (7) Corrosion rate as a function of time and temperature.
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According to Figures (6) and (7), it can be concluded that the
corrosion rate increased significantly with an increase on
temperature.

5. Conclusion

304L steel is, as well known, has good corrosion resistance due to
the presence of the chrome. Our finding proofs that the increase on
temperature while the steel is submerged in chloride solution,
pitting starts to appear, and it increases as temperature increases.
Therefore, we can calculate the Critical Pitting Temperature
(CPT): when a pit starts to form. Calculating CPT will help to
resist pitting corrosion to improve the performance of the subject
steel.
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Abstract:

A Total of Four ionic liquids (ILs), based on methylimidazolium
[MIM],  Butyl-methylimidazolium  [BMIM], and 1,3-
Dimethylimidazolium [MMIM] as cations and tetrafluoroborate
[BFs], Dimethyl phosphate [DMP], Chloride [CI], and
tetrachloroaluminate [AICls], as anions were prepared in the lab
using a conventional method with modifications and investigated
for extraction of benzene from cyclohexane. The Liquid-liquid
equilibrium (LLE) data of the following four ternary systems of
{cyclohexane +  benzene +  1,3-dimethylimidazolium
dimethylphosphate [MMIM][DMP] at 298.15 K, {cyclohexane +
benzene + 1-methylimidazolium tetrafluoroborate [MIM][BF4] at
338.15 K, {cyclohexane + benzene +  1-butyl-3-
methylimidazolium Chloride [Bmim][CI] at 325.15 K and
{cyclohexane + benzene + 1-butyl-3-
methylimidazolium tetrachloroaluminate [Bmim][AICl,] at 298.15
K were measured at atmospheric pressure. The influence of cation
and anion structure of ILs on the separation selectivity and
capacity for cyclohexane/benzene mixtures was analyzed. The
results indicate that most ILs investigated shows both higher
extractive selectivity and capacity for the aromatic components for
the systems studied herein, suggesting they can be used as
promising extractants for the separation of aliphatic/aromatic
mixtures. The LLE data were well correlated by the non-random
two-liquid (NRTL) model of non-electrolyte solutions with overall
ARD deviation being about 0.001 in term of the mole fraction
based activity.
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Keywords: Liquid-liquid Equilibrium; lonic Liquids; NTRL;
Aromatic Compound; Aliphatic Compound.
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338.15 K, {cyclohexane + benzene + 1-butyl-3-
methylimidazolium Chloride [Bmim][CI]} at 325.15 K and
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Introduction

Benzene is very important to the petrochemical industry and it is
also used in the production of styrene, aniline, or phenol, and
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smaller amounts of benzene are used to make some types of
rubbers, lubricants, dyes, detergents, drugs, explosives, and
pesticides. The separation of benzene and cyclohexane, which is
considered one of the most important operations.[1] Since mixtures
of benzene and cyclohexane exhibit a very low relative volatility
over their entire composition range, the separation is difficult by
means of a conventional distillation process. Therefore, this
separation is made industrially by liquid extraction. The most
common  processes use solvents such as sulfolane,
dimethylsulfoxide, N-methylpyrrolidone, N-formylmorpholine,
methylcarbonate, etc.[2] However, these organic solvents are
generally toxic, volatile, flammable, causing harm effect to the
environment and its recovery is difficult. Replacement of volatile
solvents in the separation of aromatic and aliphatic hydrocarbons
by nonvolatile ionic liquids (ILs) can offer several advantages: less
complex processes and a more simple regeneration of the
solvent[3]. These ILs exist as liquids over a wide temperature
range, and possess many attractive properties, for example, low
melting point, negligible vapor pressure, good thermal stability,
high heat capacity, high thermal conductivity and non-
flammability.[4] The extremely low vapor pressure of most ILs is
the main reason that renders them useful in green chemistry.
Nowadays the ionic liquids are an attractive alternative to
replace these organic solvents. Nevertheless, the most of the
studies show liquid-liquid equilibria (LLE) data for systems
containing linear alkanes, mainly hexane and heptane, and only a
few publications were found containing data for ternary systems
{cycloalkane (1) + aromatic compound (2) + ionic liquid (3)}.
Abu-Eishah and Dowaidar,[5] focused on the ternary systems
{cyclohexane + (benzene, or toluene, or ethylbenzene, or o-xylene)
+ 4-methyl-N-butypyridinium tetrafluoroborate} ionic liquid at T
= 303.15 K. Ashour, and Abu-Eishah[6], determined the LLE of
ternary and six-component systems including cyclohexane,
benzene, toluene, ethylbenzene, cumene, and sulfolane. Wang et
al.[7] analyzed the LLE for (benzene + cyclohexane+
[MMIM][DMP] or [EMIM][DEP]), Yangcheng Lu,[8] focused on
the ternary systems {Benzene + Cyclohexane + [BMIM][PF¢]},
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Gonzalez J.[9] study the ternary systems {Cyclohexane +
(benzene, or toluene, or ethylbenzene) + 1-ethyl-3-
methylpyridinium ethylsulfate}, and finally Gmehling et al.,[4]
study the system {Benzene + Cyclohexane + [EMIM][Tf2N]}.
From all these investigations we observe that a high selectivity is
accompanied with a lower capacity and vice versa.

The most commonly employed IL anions are polyatomic
inorganic species, such as PF6 - and BF4-. The most prominent
cations are pyridinium and an imidazolium ring species with one
or more alkyl groups attached to the nitrogen or carbon atoms. The
properties of the ILs can significantly change by varying the length
of the alkyl groups that are incorporated into the cation and the
types of anions. For example, for the 1-alkyl-3-alkylimadazolium
cation, replacing the (PFes) anion with (BFs) dramatically
increases the solubility of the IL in water.[10,11]

Imidazolium-based ionic liquids continue to attract interest in
many areas of chemistry because of their low melting points,
relatively low viscosities, ease of synthesis, and good stabilities
against oxidative and reductive conditions. Each ionic liquid based
on imidazolium is unique in its polarity and aromaticity which
results from its constituent cation and anion. High polarity
facilitates the splitting of the IL-organic mixture into two phases.
High aromaticity of ILs vyields higher capacity but lower
selectivity. Therefore, a good balance is needed between
aromaticity and polarity which may be obtained from a synergized
solvent tailored by chosen the appropriate cation and anion, to
produce an IL having high capacity with having high selectivity.

Based on the literature data base for prediction of selectivity
and capacity of aromatic/aliphatic separation by combination of
different cations and anions by using COSMO-RS ‘Conductor-like
Screening Model for Real Solvents, [12] and most of the ILs
studied are based on the imidazolium cation, the four different ILs
where chosen with the same organic cation,ie. 1-
Methylimidazolium cation with one or two alkyl group and
different anions, i.e. tetrafluoroborate or BF4, dimethylphosphate
[DMP] and tetrachloroaluminate [AICI4] anions, and according to
COSMO-RS calculation these ILs gives high selectivity. Because
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the ILs 1-Methylimidazolium tetrafluoroborate [MIM][BF4] and
[BMIM][CI] are solid at room temperature, it is difficult to apply
in Liquid-liquid equilibrium (LLE) at low temperature, it was
measured at 338.15 K and 325.15 K respectively.

To apply these ionic liquids in the chemical process industry,
thermodynamic data need to be available for designing a proper
separation process. Liquid-liquid equilibrium (LLE) data are
essential for the design of extraction equipment and/or for the
calculation of the thermodynamic limit of a given separation.

The objective of this work has been focused on a investigated
study to find the suitable ILs for the extraction of benzene from
cyclohexane by investigates whether the capacity and selectivity of
the ILs can further be improved than other. In our work
experimental LLE data over a wide composition range were
obtained, and the phase compositions were correlated by using the
non-random two-liquid (NRTL) model for the four ternary systems
i.e. {cyclohexane + benzene + [MMIM][DMP]}; {cyclohexane +
benzene + } and {cyclohexane + benzene + [BMIM][AICI4]} at T
= 298.15 K and {cyclohexane + benzene + [BMIM][CI]}at 325.15
K and a ternary system {cyclohexane + benzene + [MIM][BF4]} at
338.15 Kand p = 0.1 MPa.

Experimental:
Materials:

Benzene, cyclohexane, and toluene are with high purity and the
chemicals N-methylimidazole, 1- chlorobutane, anhydrous
aluminum  chloride[AICl4], Tetrafluoroboric acid [HBF4],
Trimethylphosphate [TMP], diethyl ether, ethanol anhydrous and
Ethyl acetate are of AR grade reagents. All chemicals received
from different sources.

Preparation of precursor ionic liquids:

The first step was the preparation of the precursor IL,
[Bmim]Cl. The IL [Bmim]CIl was synthesized by refluxing the
mixture of N-methylimidazole and chlorobutane at 90 °C for 12 h
with ca. 10% excess stoichiometric chlorobutane. The excessive
reactants of the raw product was removed firstly by rotary
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evaporation under reduced pressure and then washed three times
with equal volume of diethyl ether. The resulting white precipitate,
i.e. [BMIM]CI at room temperature, was filtrated and dried in a
vacuum oven.

Preparation of final ionic liquids:

The other ILs was prepared by mixing equal moles of
[BMIM]CI and [AICI4] or [HBF4] or [TMP]. The mixture was left
stirring overnight at room temperature, and then treated by a rotary
evaporator to remove any residual volatile impurities, the other
ionic liquids [MMIM][DMP], [MIM][BF4] were prepared with the
same procedures according to the method in the literature.[13, 14].
The structure of the ILs investigated was confirmed in terms of
'HNMR spectrum and no other impurities were observed.
Therefore, the purity of the all ionic liquids investigated in this
study was above 0.980 in mole fraction in terms of NMR and the
water mass fraction was less than 4-10 as measured by the Karl-
Fischer method (CBS-1A). Our equilibrium experiments were
carried out with the regenerated ILs [MMIM][DMP], [MIM][BF4],
[BMIM][CI] and [BMIM][AICl4], except of course, for the first
experiment. Evaporating the organic compounds from the extract
at T=353.15 K under reduced pressure in a rotary evaporator could
easily regenerate the ILs used.

Apparatus and Procedures:

A jacketed glass cell of about 150 ml sealed by a silicon rubber
cap were used to conducted the LLE measurement. The
equilibrium liquid temperature was maintained by circulating
water coming from a super thermostat with temperature fluctuation
within (x 0.1 °C).

The relative composition of the binary mixtures, i.e. (benzene
and cyclohexane), in the pretreated samples was analyzed using
gas chromatography (SHIMADZU GC2010 equipped with a FID
detector and FFAP capillary column, 30m X 0.25 mmi.d. X Sum;
carrier gas N2; temperature program: (70 to 170)°C at 10 °C- min*
and then maintained at 170°C for 30 min.
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Results and Discussion:

LLE data for four ternary systems, cyclohexane (1) + benzene
(2) + [MMIM][DMP] (3), at 298.15 K, cyclohexane (1) + benzene
(2) + [BMIM][AICI4] (3) at 298.15 K, cyclohexane (1) + benzene
(2) + [MIM][BF4] (3) at 338.15 K and cyclohexane (1) + benzene
(2) + [BMIM][CI] (3) at 325.15 K, were obtained experimentally
in the mass fraction range of (0.10 to 0.90) for benzene. The
results are listed in Tables 1 to 4 and the corresponding triangular
diagrams are shown in Figures 1 to 4.

Table 1. Liquid-Liquid Equilibrium Data in Mole Fraction for Ternary
Systems: cyclohexane (1) + benzene (2) + [MMIM][DMP] (3) at 298.15 K
and the Selectivity (S) of Benzene versus Cyclohexane and Distribution
Factor.

1. Cyclohexane-rich 2. ILs-rich 3. 6.
7.
9. X1 10. x"> 11. x"; 12. X", 4.S 8.D
5.

13.0.9262 | 14.0.0738 | 15.0.0928 | 16.0.0388 | 17.5.25 | 18.0.53

19.0.8981 | 20.0.1019 | 21.0.1080 | 22.0.0497 | 23.4.06 | 24.0.49

25.0.8899 | 26.0.1101 | 27.0.1048 | 28.0.0522 | 29.4.03 | 30.0.47

31.0.7669 | 32.0.2331 | 33.0.0872 | 34.0.0948 | 35.3.58 | 36.0.41

37.0.6910 | 38.0.3090 | 39.0.0904 | 40.0.1310 | 41.3.24 | 42.0.42

43.0.5992 | 44.0.4008 | 45.0.0742 | 46.0.1338 | 47.2.70 | 48.0.33

49.0.5161 | 50.0.4839 | 51.0.0727 | 52.0.1618 | 53.2.37 | 54.0.33

55.0.5063 | 56.0.4937 | 57.0.0768 | 58.0.1656 | 59.2.21 | 60.0.34

61. 0.4977 | 62.0.5023 | 63.0.0874 | 64.0.1769 | 65.2.01 | 66.0.35

67.0.4046 | 68.0.5954 | 69.0.0718 | 70.0.2101 | 71.1.99 | 72.0.35

73.0.3147 | 74.0.6853 | 75.0.0702 | 76.0.2372 | 77.1.55 | 78.0.35

79.0.3024 | 80.0.6976 | 81.0.0802 | 82.0.2595 | 83.1.40 | 84.0.37

85.0.1748 | 86.0.8252 | 87.0.0628 | 88.0.2785 | 89.0.94 | 90.0.34

91.0.1230 | 92.0.8770 | 93.0.0544 | 94.0.2738 | 95.0.71 | 96.0.31

97.0.1192 | 98.0.8808 | 99.0.0593 | 100. 0.3019 | 101.0.6 | 102. 0.34

9
103. 0.1166 | 104. 0.8834 105. 0.0 | 106. 0.3027 | 107.0.6 | 108. 0.34
593 7
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Table 2. Liquid-Liquid Equilibrium Data in Mole Fraction for Ternary
Systems: cyclohexane (1) + benzene (2) + [MIM][BF.] (3) at 338.15 K and
the Selectivity (S) of Benzene versus Cyclohexane and Distribution Factor.

109. cyclohexane- 110. ILs-rich 111.
rich ’
112.9 114. ¢
115. x. 116. x. | 117.x". | 118. x~. 113.

119. 0.89 | 120.0.10 | 121. 0.04 | 122.0.01 |123.2.2 [124.0.1
10 90 51 22 2 1
125.0.70 | 126.0.29 | 127.0.05 | 128.0.03 | 129. 1.4 [130. 0.1
37 63 12 09 3 0
131. 050 | 132. 049 | 133.0.05 | 134.0.04 [135.08 [136.0.1
10 90 44 75 8 0
137.0.30 | 138. 069 | 139. 0.05 | 140. 0.06 |141.05 [142.0.0
50 50 40 30 1 9
143. 012 | 144. 087 | 145. 0.05 | 146. 0.10 | 147.0. | 148. 0.
07 93 24 12 26 12

Table 3. LLE Data in Mole Fraction for ternary System {cyclohexane (1) +
benzene (2) + ([BMIM][AICI4]) (3)} at 298.15 K along with the Selectivity

S) and Distribution Factor of Benzene(D).

149. alkane-rich 150. IL-rich phase 151.
phase
152.s| 154.1
155. x, | 156.x. | 157.x". | 158. x", 153.

159. 097 | 160. 0.02 | 161. 021 | 162. 0.06 | 163. 10. | 164. 2
25 75 58 19 12 25
165. 0.94 | 166. 0.05 | 167. 020 | 168. 0.11 | 169. 9.9 | 170. 2.
66 34 93 71 2 19
171.083 | 172. 016 | 173. 019 | 174. 028 | 175.78 | 176. 1.
80 20 05 84 3 78
177.071| 178.028 | 179.0.16 | 180. 042 | 181. 6.4 | 182. 1.
39 61 44 40 4 48
183. 0.47 | 184. 052 | 185. 0.12 | 186. 058 | 187. 4.3 | 188. 1.
52 48 39 80 0 12
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Table 4. LLE Data in Mole Fraction for {cyclohexane (1) + benzene
(2) + [BMIM]CI (3)} System at 325.15 K along with the Selectivity
(S) and Distribution Factor of Benzene(D).

189. organic phase 190. IL phase LK
192. S 194.D
195. x1 196. x'» 197. x"1 198. x", 193.

199. 0.9545 |200. 0.0455 | 201. 0.0925 |202. 0.0258 | 203. 5.84 | 204.0.57

205. 0.9061 | 206. 0.0939 | 207. 0.0862 |208.0.0457 | 209.5.11 | 210.0.49

211.0.8285 |212.0.1715 | 213. 0.0847 |214.0.0765 | 215.4.36 | 216.0.45

217.0.7367 |218. 0.2633 | 219. 0.0822 |220.0.1135 | 221.3.86 | 222.0.43

223.0.6468 |224. 0.3532 | 225.0.0766 |226.0.1438 | 227.3.44 | 228.0.41

229.0.5515 | 230. 0.4485 | 231. 0.0777 |232.0.1829 | 233.2.89 | 234.0.41

235.0.4542 |236. 0.5458 | 237.0.0707 |238.0.2148 | 239. 2.53 | 240.0.39

241.0.3533 |242. 0.6467 | 243. 0.0660 |244.0.2469 | 245.2.04 | 246.0.38

247.0.2548 |248. 0.7452 | 249. 0.0641 |250.0.2901 | 251.1.55 | 252.0.39

253.0.1459 | 254. 0.8541 | 255. 0.0599 |256.0.3463 | 257. 0.99 | 258.0.41

1.00,

VARV Vi N 000
000 025 050 075 100

Cyclohexane X, [MMIM][DMP]

Figure 1. Binodal curves and tie-lines for the quaternary mixture
{cyclohexane (1) + benzene (2) + [MMIM][DMP] (3)} at 298.15 K. —,
Predicted line by the NRTL equation; O, experimental data.
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Figure 2. Binodal curves and tie-lines for the quaternary mixture
{cyclohexane (1) + benzene (2) + [MIM][BF.] (3)} at 338.15 K. —,
Predicted line by the NRTL equation; O, experimental data.

Benzene

L= . »0.00
0.00 0.25 0.50 0.75 1.00
Cyclohexane X, [BMIMIAICI,

Figure 3. Binodal curves and tie-lines for the ternary mixture
{cyclohexane (1) + benzene (2) + [Bmim][AICL] (3)} at 298.15 K. m,
Predicted line by the NRTL equation; [J, experimental data.
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Benzene

000 025 050
Cyclohexane X

Figure 4. Binodal curves and tie-lines for the ternary mixture
{cyclohexane (1) + benzene (2) + [Bmim][CI] (3)} at 325.15 K. m,
Predicted line by the NRTL equation; [J, experimental data.

Selectivity (S) and Distribution ratio (D) are the two important
parameters in assessing the feasibility of utilizing a solvent in
liquid-liquid extraction. The capacity in an extraction process is
determined by the distribution coefficient of the aromatics With
regards to the mixture of cyclohexane (1) + benzene (2) studied;
the selectivity and solute distribution ratio are given by following

equations:
s ()
(%:/x)

, (2)
()

Where: x1 and x, refer to the mole fraction of cyclohexane and
benzene, respectively, and (') is the alkane-rich phase and () is

the IL-rich phase. The selectivity and distribution coefficient
values computed from the tie line data for {cyclohexane (1) +
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benzene (2) + [MMIM][DMP] (3)} , {cyclohexane (1) + benzene
(2) + [MIM][BF4] (3)}, {cyclohexane (1) + benzene (2) +
[BMIM][AICIs] (3)} and {cyclohexane (1) + benzene (2) +
[BMIM][CI] (3)} are presented in Tables 1 to 4, respectively.

11
10 A[MMIM]DMP - 25¢
9 - m[MIM]BF4-65¢
8 *[BMIMICI
e O[BMIMJAICI4
> 6
> 5
g 4
g 3
2 i
1 |
0 ‘ ‘ ‘ :
0 0.2 0.4 0.6 0.8 1

Mole fraction of benzene in raffinate(x,)

Figure 5. Separation Factor for the quaternary systems {cyclohexane (1)
+ benzene (2) + IL (3)}: (m) ((MIM][BF4], (A)[MMIM][DMP])), (LJ)

[BMIM][AICL], (¢) [BMIM][CI].

Figure 5 clearly indicates that the selectivity of the ILs
extractant for benzene follows the order of [BMIM][AICIs] >
[BMIM][CI] > [MMIM][DMP] > {[MIM][BF4]. Therefore, the
extremely high selectivity of [MIM][BF4] predicted by the
COSMOS-RS model is not supported by the present experimental
observation. The low selectivity of [MIM][BF4] for benzene is
likely attributed to the lower aromacity of the cation [MIM] in
comparison with [MMIM] in IL [MMIM][DMP], considering the
fact that methyl group is an electronic donor and its introduction to
the imidazolium ring can increase the aromacity of the cation, and
accordingly the interaction strength between the two aromatic
rings of benzene and imidazolium. On the other is the higher
selectivity of [BMIM][AICIs] IL than [BMIM][CI] IL for the
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cyclohexane-benzene mixture, which is solely originated from the
influence of anion type. More specifically, the [AICl4] anion, as a
complex of Cl- and Lewis acid AIClz, shows a stronger acidity
than the chloride, and thus introduce additional electron donor-
acceptor interaction between IL and the benzyl ring, leading to a
higher selectivity for the aromatic components.

Together with tie line data in tables 1 to 4 and figure 6, it can be
seen that the distribution coefficient of benzene using the pure ILs,
[MIM][BF4] at 338.15 K and [MMIM][DMP] at 298.15 K,
[BMIM][AICI4] at 298.15 K and [BMIM][CI] at 325.15 K are in
the range (0.090 — 0.11) and (0.31 — 0.53) and (2,25-1.12) and
(0.57-0.41) over the entire concentration range respectively.

2.4 -

2.2 - ® [MMIM][DMP]
) 27 O[MIM][BF4]
< 1.8 A
S 16 A[BMIMICI
S 14 m[BMIM]AICI4
g 1.2 -
g 1 A
2 08 |
g 0.6 -
O 04 -

O'S | e—e © o—>

0 0.5 1

X,

Figure 6. Distribution Coefficients for Benzene for the ternary systems
{cyclohexane(1)+benzene(2)+IL(3)}:(O)([MIM][BF4],(®)[MMIM][DMP
, (m) [BMIM][AICL], (A) [BMIM][CI].

Solubilities of pure solutes benzene and cyclohexane in the pure
ILs are measured, via a gravimetric method by weighing the mass
difference of the solute-saturated IL samples before and after
vacuum vaporization. The results suggest that the solubility of
benzene is higher than cyclohexane in all systems, which is an
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agreement to the general observation about solubilities in ILs, i.e.
aromatic compounds are more soluble than aliphatic compounds of
a similar size.[15-17] The existence of 7 electrons in orbitals above
and below an aromatic ring results in a much stronger electrostatic
field around an aromatic molecule compared to a saturated
aliphatic molecule. In general, alkanes and alkyl side chains give
very small electrostatic fields. Benzene, on the other hand, has a
significant quadrupole moment of about an order of magnitude
greater than that for cyclohexane. Another difference is that
benzene is more polarisable than cyclohexane.

The efficiency of the extraction of benzene from cyclohexane by
using [MMIM][DMP], [MIM][BFs], [BMIM][AICIl;] and
[BMIM][CI] as pure-solvents is evaluated by comparison of the
selectivity and distribution coefficients. From our experimental
and calculated results, we conclude that for the extraction of
benzene from cyclohexane, the IL[MIM][BFs] has a lower
selectivity factor and lower distribution coefficient than the other
pure-solvents. The selectivity and distribution coefficient
decreases as the benzene concentration in the raffinate phase
increases as was observed in several published works, [7, 9, 18-20]
and shows small variation with temperature, because the
interaction of the ILs with the aromatic benzene is mainly mt-ionic
nature, which is not very dependent on temperature.

The selectivity of benzene/cyclohexane and distribution
coefficient of benzene values obtained in our work by using pure
IL for extraction of benzene from cyclohexane was compared with
that from literature as shown in Table 5. This comparison indicated
that the ILs based on imidazolium cation used in this work has a
little higher in the selectivity and distribution coefficient than the
pure ILs based on imidazolium cation used by some other
authors.[4, 7, 10].
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Table 5. Overview of Maximum Distribution Coefficients and
Selectivity for Benzene/ Cyclohexane Separations for different ILs.

260. T
(K) Darom Sarom/alip Ref.

259. lonic liquids

261. [C:MIM][T2N] 262. 303.15 0.84 13.2 10
263. [C:MIM][T2N] 264. 297.65 0.5 17.7 10
265. [C4MIM][PF¢] 266. 295.15 0.66 3.1 4
267. [C;MIM][DMP] 268. 298.15 - 3.6 7
269. [C;MIM][DMP] 270. 313.15 - 4.4 7
271. [C;MIM][DEP] 272.298.15 - 3.7 7
273. [C;MIM][DEP] 274. 313.15 - 4.3 7
275. [BMIM][AICL] 276. 298.15 2.25 10.12 this
work
277. [BMIM][CI] 278. 325.15 0.57 5.84 this
work
279. [MMIM][DMP] 280. 298.15 0.53 5.3 this
work
282. 338.15 0.11 2.22 this
281. [MIM][BF4] work

The length of the alkyl chain on the imidazolium cation was
varied from none (hydrogen) to octyl. According to our results and
other studies for extraction of aromatic from aliphatic it was
observed that the Moderate R group on the imidazolium cation is
favorable for a high aromatic/aliphatic selectivity, and distribution
coefficient. The same observation holds by other authors for
[EMIM][BF4] and [CsMIM][BFs]. However, when the results of
[EMIM][BF4] and [BMIM][BF] are compared, it was found that a
butyl chain on the imidazolium ion with BF4™ as anion gives both a
higher distribution coefficient of toluene and a higher
toluene/heptane selectivity.[20] Apparently, the absence of an
alkyl chain on the imidazolium group leads to a lower selectivity
and the distribution coefficient decrease as the alkyl chain on the
imidazolium decrease .[21]
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Tie-line correlation:

For correlating the experimental LLE data of the ternary or the
pseudo-ternary systems, the NRTL model of non-electrolyte
solutions developed by Renon and Prausnitz[22] was adopted for
the calculation of activity coefficients at specified temperature and
liquid compositions. The rationality of the NRTL model for the
present ILs-containing systems is closely related to the non-polar
attribute of benzene, cyclohexane and their mixtures, which make
the ILs ionized sparsely in the non-polar solvent.

The experimental LLE data are fitted using Levenberg-
Marquardt (LM) [23] algorithm via minimization of the following
objective function (OF):

NP
OF = Z[(Xﬁ‘yﬁ X)) + (s -k )Z} 3)

Here, NP is the number of data points, ‘1’ and ‘2’ are
component 1 and component 2 for ternary system, respectively; the
superscripts ‘e’ and ‘B’ refer to top and bottom phase in
equilibrium respectively, ¥and 7 represent the mole fraction and
activity coefficients respectively. The regressed binary interaction

parameters for the NTRL models are shown in Table 6.

Table 6. Values of the NRTL Binary Parameters Regressed from LLE
Data of Pseudo-ternary Mixtures {cyclohexane (1) + benzene (2) + ILs
(3)} and the Fitting Deviation in ARD.

component NRTL parameters ARD
@) + () i (9i ' 9i) (9 " gi) /
(J-mol ) (J-mol )
cyclohexane (1)
+benzene (2) 0.45 5877.7 178.05
[MIM][BF,]
cyclohexane (1) + 0.3738 4448.629 7695.829
ILs (3)
benzene (2) +ILs  0.3901 11611.720 5343.544 0.00014
@)
cyclohexane (1) +
benzene (2) 0.11 -5756 9932
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[BMIM][AICI4]
cyclohexane (1) +

0.2955 2726.535 5388.016
ILs (3)
benzene (2) + ILs 0.000085
3) 0.3498 20884.49 -2861.71
cyclohexane (1) + 0.45 5877.7 178.05
benzene (2)
[BMIM][CI]
cyclohexane (1) + 0.2904 6640.702 3876.313
ILs (3)
benzene (2) + ILs 0.0001
3) 0.4338 14021.61 -1367.04
cyclohexane (1) +
benzene (2) 0.11 -5756 9932
[MMIM][DMP]
cyclohexane (1) +  0.3554 5074.053 6572.979
ILs (3)
benzene (2) + ILs  0.4113 10161.400 4743.830 0.00058
3

Overall ARD = 0.0001
Note: ARD is defined in Eq. (4).

With the parameters estimated by the procedure above,
comparisons between the experimental and calculated composition
of each component of top and bottom phase were made through
average absolute relative deviation (ARD), given by:

ARD = 6NP ZZ( 'J}/U _Xﬂ}/'l ) (4)

Here, NP is the number of data points, “m” and “n” are the
number of tie line and component for ternary system.

The results are satisfactory, with a good correlation. The ARD
between experimental and calculated compositions, according to
EQ. (4), are shown in Table 6. The NRTL model is able to correlate
the data, with an overall ARD (0.0001) for all the IL’s studied here
[MIM][BF4], [MMIM][DMP], [BMIM][AICI4] and [BMIM][CI].
The compositions of organic components of top and bottom phase
were predicted using the regressed parameters via the above OF

Eqg. (4).
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Conclusions:

This work has been focused on investigated study of four ionic
liquids as solvents in (liquid + liquid) extraction. LLE data for the
ternary systems (cyclohexane + benzene + [MIM][BF4)),
(cyclohexane + benzene + [MMIM][DMP]) and the ternary
systems (cyclohexane + benzene + [BMIM][AICI4]) have been
measured. The ternary system {cyclohexane + benzene
+ [MMIM][DMP]}and the ternary system {cyclohexane +
benzene + [MMIM][DMP] + [BMIM][AICI4]}, were measured at
the temperatures 298.15 K and p = 0.1 MPa while the ternary
system cyclohexane + benzene + [MIM][BF4] and {cyclohexane
(1) + benzene (2) + [BMIM][CI] (3)} at 338.15 K, 325.15 K
respectively. In a narrow temperature range from 298.15 to
338.15K, the influence of temperature on the LLE data of the
pseudo-ternary system {cyclohexane (1) + benzene (2) + ILs (3)}
is negligible. The obtained tie-lines are very long and almost cover
all the triangular diagrams, indicating that a satisfactory separation
of benzene compound from cyclohexane can be obtained using the
pure-ILs [MMIM][DMP], [MIM][BF4s], [BMIM][AICIs] and
[BMIM][CI]. Both the distribution coefficients of Benzene and the
benzene/cyclohexane selectivity were determined from the tie line
data for the four ternary systems. The selectivity values for the
benzene/cyclohexane and distribution coefficients by using the
pure ionic liquid increases with decreasing the benzene content in
the cyclohexane rich-phase. The selectivity values of all the
systems studied with mass fraction range (0.10 to 0.70) of benzene
in the feed are higher than unity, except the pure IL [MIM][BF4],
which confirms the extraction efficiency of these ionic liquids. On
the other hand the IL [MMIM][DMP] has higher selectivity and
capacity than the pure IL [MIM][BF4] which mean that when
added more alkyl group to ILs can improve the selectivity and
capacity. All the ionic liquids used in this work as pure in solvent
extraction are favorable because it can be easily recovered and
reused. The experimental LLE data were correlated through the
well-known NRTL model for the activity coefficient. The results,
analyzed in terms of Absolute Relative deviation (ARD) (0.0001)
between experimental and calculated compositions, were
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considered satisfactory. We recommended to use these ionic
liquids as green solvents in many fields can offer several
advantages: less complex processes and a more simple
regeneration of the solvent.
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Abstract:

Two new fractional entropy functions, first, based on extension of
Ubriaco and Shafee approach, and second, the generalization
through the use of concept of expansion of linear fractional
distributed order derivative, is proposed. The first entropies are the
two-parametric  functions. The second entropy is a linear
combination of the above functions. Then they have the same
properties as the Shannon entropy except additivity. For qi, g2 €
(0,1], these entropies satisfy the third law of thermodynamics in
the Bento sense, and, for g1 < 1 and q2 > 1, the Lesche stability
criteria.

Keywords: entropy, fractional calculus, Lesche stability, third law
of thermodynamics.

1.Introduction:
Statistical entropy is a measure of the number of possibilities or
randomness available to a system, and assumes it is minimally
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zero when the system is in a given state and maximal value when a
system can be in a number of microstates randomly with equal
probability, with no uncertainty in its description. Thermodynamic
entropy, as opposed to the previous, should describe the system as
a whole, and not just one of its microscopic parts. Over the past
three decades, there has been a lot of interest in generalizing the
Shannon entropy and exploring the consequences of applying these
new concepts in several scientific fields [1] to [6]. For the new
entropy functions are considered properties characteristic for the
Shanon entropy: non-negativity, additivity, monotonicity and
continuity, extensivity, convexity, stability, and, particularly,
whether they conform to the third law of thermodynamics [7] and
[8].

As a consequence of the mentioned, central tendency to the
development of the statistical mechanics of systems is the
definition of the free energy. The existence of this function is the
result of normalization of the probability distribution function,
which in turn controls the behaviour of all the macroscopic
properties of the ensemble. The majority entropy functions depend
on an additional parameter q and become the Shannon entropy
function when this parameter takes the value q = 1.

These generalizations mostly could be non-extensive and opening
the possibility for applications to systems with long range
interactions between macroscopic parts and non-additivity of
energies on macroscopic scales.

The concept of derivative or integral operators is traditionally
associated to an integer in terms of the number of applications to
the given function. The main idea is to examine the properties of
the ordinary derivative and see where and how it is possible to
generalize the concepts to the fractional operators.

Precise mathematical formulation of basic fractional calculus (FC)
or its many applications are given in [9] and [10]. Several
problems in mathematical physics and engineering have been
modeled via distributed order fractional calculus (DOFC) [11] to
[14].

In FC frequently used left Riemann-Liouville, Caputo or Weyl
fractional derivatives. Using them determined appropriate
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distributed order fractional operators. They are known expressions
for entropy inspired in the properties of basic FC [5] to [7].

Order of derivative operators is a strong connected to parameter q.
In the statistical mechanics, the main motivation to propose new
entropies to be able to describe phenomena that lie outside the
scope of the Boltzmann—Gibbs formalism.

In the present paper, we introduced a new entropy function based
on generalized linear DOFC. For that porpuse is notice that the
Shafee entropy [3] and the Ubriaco entropy [5] can natural
generalize into two-parameter concept. After that, considers
properties of expansion mentioned two-parameter entropy through
their specific linear combinations.

Letter is organized as follows. In section 2, introduced, some
necessary definitions and mathematical preliminaries of FC. In
section 3, derived the new entropy functions in the spirit of the
standard FC. In section 4, described some properties of this
entropies. Finally, section 5 outlines the main conclusions.

2. Preliminaries and notations:

In the literature exists various definitions of fractional and
distributed order derivatives. One of these definitions of a
fractional and distributed order derivative is the Weyl definition.
The Riemann-Liouville fractional derivative of order q is defined
as [9] and [10]

q . 1 £t ) f(t')
(D f)(t).—r(n_q) tﬂ!dt T

n-1<g<n, neN. (1)

If a = - oo, (1) called Weyl’s fractional derivative. If Re (A) > 0,
for Weyl’s fractional derivative valid relation:

, Dle’t = 2%, 2)

The distributed order derivative based on the Weyl’s
derivative[10] and [12], if exists, is:
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(wD,ff) qu -A(Q"),, Dt“'fJ(t). ()

Both defined fractional derivative operators are linear. Sometimes,
as in [13], used additional conditions, e.g. for (3), A(g’) is a non-
negative function.

3. Establishing to the new entropy concept:

The Tsallis entropy observation can be defined from the equation
[1] and [4] to [15]

S =lim D;z P 4)

t—>-1

Opened the possibility to define new entropy functions [16].
Where the operator D' 4 is called the Jackson g-derivative [17]
defined as
4

D =1 179% (5)

1-q
Parameter g have a real values and sometimes called entropic
index, pi is the probability.
The equation (4) usually written in the form

S, =3 (p?-1)

In the limit g— 1 the Shanon entropy recovered. To the best author
knowledge, Rénya entropy [2] has not yet been written in the form
of some type of differential calculus. The most studied
generalization of the Shannon entropy, however the Rényi entropy
and the Tsallis entropy.

Ubriaco [5] proposed entropy functions based on FC which has a
physical sense [7]
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§:=lim,, D{‘Ze*"'“ P 0<q<l. (6)

In another form Eq. (6) can be written as follows
S= Zp.( In(p,))’ (7)

Settlng t — b and, if defined two-parameter fractional derivative
operator Dt?f(b):=ltirrgw D f(t), then the new and direct

generalization of the Eq. (6) is

Saq, [P]= [ D% > e*" j ®)

That the entropy becomes the function
9
Q1qZ zp' ( In p' ) ()

Where, S, . [P]=> 800 [P]=D ¢, .. (p;) is a continuous

positive non-additive function. If g1 = q and g2 = 1, then (9)
described the Shafee entropy function [3].

One interpretation for his entropy function considered fractional
values of cell numbers q (a fractional size of the register) with the
probability that the whole “new phase space” is occupied by the
given letter - pi9. The introduction of fractional values of cell
numbers can be taken in the same spirit as defining the fractal
(Hausdorff) dimensions of dynamical attractors and in complex
systems [18] and [19].

According to construction, in this form, the new entropy function
Sy, Fepresents the final result, within the specified FC and

constraint equation. An extension of this function it is possible
inside the framework of ideas of DOFC. In this sense, using the
definition given by equation (3) and, if exists, the new fractional
derivative is given by the equation:
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10
( Dﬁ _[dql quz ql 'qz ) - 'f (_qll)' ( )

0+ 0+

If —o0 and substituting A(q,',q,")= &(q,'~t)A(q,") in (10) obtained
(3). (o(x) is the Dirac delta function), and, for
A(g,',a,")=5(q,'-q,)5(a,'—q, ), g1 < t, obtained equation (9).

The new distributed order derivative based on the Weyl’s
derivative.

The equation (10) is a linear operator. Therefore, for t—o, new
main entropy is given by the equation:

p] J.dql J.dqz . ql ’qz DQz Zeql npi

0+ 0+

(11)

The physical sense of the definition of (11) is that they are
describing multifractal or more complex systems.

A (g1, g2) is a function or distribution. It will be shown in the next
subsection that it can, under some certain conditions to realistically
modeling natural processes.

3.1. Some properties one class of the entropy functions:
The model of entropy that is being considered in this section is
given by the equation'

jdqudqz- 06 )2 P (-In(py))",

0+ 0+

(12)

where S[p] is a strictly positive function and A(g,',q,")>0.

All functions shown features of S[p], also are valid in the discrete
case:

m, N . ' (13)
ql lqz Z A qlk’qZI (ql _qlk)g(qz _qZI)'

k=1 1=1

The coefficients in (13) satisfies the inequalit A(qlk,q2|)>0|t IS
clear that from the condition:
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aSivqlqu [ p] =0 (14)
op,
A
Siq.q, LP] has a maximum at p; =—e * with a second derivative at
this point given by:

825i‘q1'q2 [p] | _ 4 efﬁé(ﬂh—z) q, 61 (15)
. |

G
Therefore, function given by (12) has at least one maximum.

The reasons for this are, except continuity, concavity and positivity
of g, .. (p;).are:

(1) minimum @ 0, [P —>0] >0
) minimum b0, [ >1] >0
(3) Alg',q,)20.

In particular, the binary entropy:
Sé)li'nqz _ pq_1 (—In p)Qz +(1_ p)(h (—In(l— p))% (16)

It has a maximum at p = 0.5.

The same is true for  S[p]=S""[p]. As expected, by definition,
S[p] is non-additive function. This function is concave, as a non-
negative linear combination of concave functions. Based on the
statistical-thermodynamic principles, the probability distributions
can be obtained by maximizing the corresponding entropy function
Se.o,[P] [7] (under the constraints %i pi = 1and Sipisi=E, Eis

the internal energy of the ensemble per constituent, &; is the i-th
state energy ), subject to constraint equation:
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(17)

Loo: = Sas [p]+0{1—2 pij"‘ﬁ(E_Zé‘i piJ

Where a and g are the Lagrange multipliers associated with the
normalization of the pdf’s pi and the conservation of energy, such

oL,
that setting % =0, leads to the equation:

P;
o, () =+ Pe; (18)
with the solution ¢, ., (p;)=(a + Be;)p;. Hence we get the relation
for the pdf

P = V/ql,qz_l (ﬁ(gi - A)) (19)
with the definition:

é o (p (20)
Voa(p)=tual?)

The function A=-a/f is the Helmholtz free energy and the
equation for ¢, . '(p) is:

fue, (P)= P+ (~In p)* (~gIn p-a,). )
For (19) we assume that the function v, . (p;) can be inverted.

In the case of the equation (9) for entropy function, the equation
(19) is

o[ (T

_ % (22)
p_ =e (1*%)

The function W=W(z) called Lambert function, defined by:

W (z)e"" =z (23)
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If g2=1 and q:=q, the equation (22) replace the appropriate relation
in [3].

Solving the similar problem given by (12) is much more
complicated and will be subject to the following papers. The study
of the stability properties of entropy functions is one of the
important issues that need to pay attention to many works. In the
framework of the above, Lesche, in a pioneering Articles [20] and
[21], proposed a criterion to study the stability of the Rénya
entropy function [2].

q 1_q

Lesche’s main result is that the Rénya entropy is unstable for every
value of the g parameter with the exception of 1 (Shanon entropy).
The basic motive for existence of this type of stability is to check
whether existence of quantitative sensitivity to changes when the
probability assignments p on a set of n microstates is perturbed by
an infinitesimal amount Jp. To some generalizations of the
Shannon entropy, these criteria have already been applied, [22]
and [24]. Authors in the [23] derived a simple condition from
which Lesche stability can be addressed. Let p and p’ be two
probability assignments. Can be shown that Lesche stability is
satisfied if :

‘Sqlqu ( pls)n;(sql'qz ( p)‘ < Ci‘ pj - plj" (25)
j=1

g,,02

Where the constant C is given by:

o 9(04)-¢(1-)
#'(0+) [ dt-'(t) (26)
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Correct values for constant C are real numbers without zero. If g1 <
1and g2 > 1 for (26) valid limit:

C = lim () =1
= F(1+q¢,)—¢.I'(g,) (27)
¢ (’)_ C]ql
1

Still, it should be mentioned the following.
In [25] provide a counterexample to show that the generic form of

entropy S[p]=>"4(p,) is not always stable against small

variation of probability distribution - Lesche stability even if ¢ is

concave function on [0,1] and analytic on (0,1].

Nevertheless, entropic function given by the (9) in certain cases
satisfies the third law of thermodynamics, which is demonstrated
in the similar as in [7] and [8]. Since it should be satisfied for any
suitable entropy expression independent of the Hamiltonian, the
third law of thermodynamics has been introduced as a test for the
generalized entropies [8].

In the statement [8] is to express this law in the terms of micro-
probabilities by assuming that the physical system has ordered
microscopic energies ¢ where i = 0, 1,.., N, with no degeneracy.
Then, pi is the contribution of the I-th energy level to the inverse
temperature S

os(eE)
-5la) )

Where = X pi. As suggested in [8], the third law dictates certain
divergence of temperature, occurs if and only if when the entropy
vanishes. When {pj} — 0, j > 0, as po = 1 showing that only the
ground state is occupied while all the other states are not (po = 1-
pj). This case is one check for the third law. Similar to the
statement [7], using the equation (9), expression for first derivative
by pj of Sqr,q21 :
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0S - - 2
L)) (~aInp,-0,)- 5 (-Inp,)* (- npy-6;)  (29)
J

Which is in the form of (29). Nevertheless, the system energy

given by:
E -
apj i 0* (30)

The final relation for g; is:

_ 01 _ -
4 - P (-Inp ) (- pi=0) it (-np,)* (g ln P-®) (31)

& &, &-¢&,

Having substituted po = 1, is obtained by:

lim B, = lim p?rl(_ln pj)qu(—qlln P; _CIz)+OO:
J

i —0 —0 —
pj— pj— Sj &y

(32)

For g1, g2 € (0,1], taking into account the equation (32), in the
form “co + o0, as in [13].

Also holds, if g1 > 1, then equation (32) diverges to o, but, in the
form “0 + o0”. For the Lesche stability limitations is the
characteristic form “co + 0”. Author required first result on the
right side of the equation (32) as the correct: qi, g2 € (0,1].
Exists, however, some problems. For instance, Bento et al in [7],
by their discussion, are not explicitly considered systems that have
long-range interactions, and this represents a justifiable limitation
of the previous review. In conclusion, constraints for parameters gz
and g, derived from the third law of thermodynamics, the Lesche
stability or analogous, may corrected boundary values of the
integration in the equation (12).

5. Conclusions:
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This paper presented a generalizations of the concept of entropy
inspired in the properties of (FC). Within context of the new (FC),
defined a two new entropy functions. These new entropies are
concave, positive definite, non-additive, for given set of values of
two parameters satisfies Lesche stability and the third law of
thermodynamics. Probability distributions based on the Lambert
function obtained by maximizing the first entropy function
together with the appropriate constraint equation. The method
presents in this study can be used for direct generalization of the
Tsallis entropy -equation (4). However, the Tsallis entropy easily
described using the equation (12). According to the author, it is
possible to assume that over a can express the entropy for which
there are for now no fractional derivatives, as the Rénya entropy -
equation (24). Therefore, can be appropriate to ask the following
question: whether the equation (12) or similar, a generally enough
to include all physically acceptable, the current entropic functions?
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Abstract
Textual information such as news, government documents and
medical alerts are available in many repositories and transmitted in
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an unstructured form which has made information retrieval
become a difficult task to achieve. Hence, there required an
effective and efficient technique for the extraction and analysis of
this information in a structured form. This study designed
information Extraction System (IES) that can extract unstructured
information from many websites and analyze the information in a
structured form. The architecture, benefits and recommendation
for future studies on this system are provided as well.

Keywords: Information Systems; Information Extraction;
Extraction Methods.

I. INTRODUCTION

Recently, the availability of textual information such as the
news, government documents, medical alerts and records in digital
form is on the increase in information repositories such as the
internets and the intranets [1]. These information are transmitted
through an unstructured, free text documents contain weak-related
variant information thus becomes a difficult task to search in the
repository and difficult to interpret and reason, thereby required
the need for an effective and efficient technique for the analysis of
a free-text and valuable information discovery in the form of a
structured information which has resulted in the development of
IES [1], [2] &[3]. IES aims at identifying a set of predefined
information in a certain domain by neglecting the irrelevant
information within the domain in any of the domains, including
text mining, automated website annotation, business intelligence
and information management [1], [4] &[2].

The concern of information extraction is to derive factual
structured information from the unstructured text [1]. For example,
consider ones interest in extracting identifying information about
the main actor, location and the number of the victims of violence
from online news. In extracting this information, the identification
of a certain small scale of structure like noun phrases that denoted
the person or the group of people involved in the event,
geographical location, the numeral expressions and the semantic
relations between them are required to enhance the extraction
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process [1]. Thus, information extraction task is to identify a
particular class of entities in the event, the relationships and the
events in the natural language texts and the extraction of the
relevant class of objects or relationships in the events [1], [4], [5]
&[6]. Therefore, this study aims at presenting the concept of and
developing an IES by explaining the architecture and the benefits
of the system developed.

The paper organized as follows: Section 2 contains task and
sub-tasks of the IES. Benefits of the IES considered in this paper
are presented in Section 3. Section 4 discusses in detail the
architecture of the proposed system. Finally, conclusion and future
recommendation are presented in Section 5.

Il. TASK AND SUB-TASKS OF THE IES

As can be seen in figure 1, the task of Information Extraction
(IE) is to identify a predefined set of concepts in a specific domain,
ignoring other irrelevant information,
where a domain consists of a corpus of texts together with a clearly
specified information need. In other words, IE is about deriving
structured factual information from unstructured text. The
extracted information is pre-empted in a template (or objects),
which consists of a number of attributes (slots), which are to be
instantiated by an IE system as it processes the text.

The pre-specified attributes are often strings from the events or
texts, one among the pre-specified values or a reference to an
object template that has been created previously. Information
Extracted system can be thought of as database that contains object
population, since it enhances the creation of database structured
representation of selected certain information taken from the
analyzed text [1].

The general aim of IES is to create an easily machine-readable
text for sentence processing. The following are the subtasks
undertaken by an IES:

Named Entity Extraction which include: known entity name
recognition (for individual people or institution), places and
certain types of numerical expression by employing the existing
knowledge of the domain for the extraction exercises.
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Co-reference Resolution: to detect a conference and anaphoric
links between texts and entities.
Extraction of Relationship: to identify the relationship between
entities, such as a person and the organization where he/she works
and also between a person and its location.
Extraction of Semi-Structured Information: such as tables and
comments.
Language and Vocabulary Analysis: this consists of terminology
extraction and analysis, which relates to finding and giving corpus
to relevant terms
Audio Extraction: finding, extraction and analyzing audio based
templates for a particular repertore.

A Specific Domain

[ A Clearly s ecified inf aonadion neeled ] E

Unstructured Structured
Infarmation A Corpus of I Infarm stian
| Taxic i

[ Ilevdify a prel einel sa of omooepls ]

“Figurel. Concept of an IES

I11. BENEFITS OF THE IES

IES is greatly valued by the commercial world of business
largely due to its easy adoption, understanding, debugging,
interpretation and maintenance in the face of change in
requirements [9] & [10].

Information extraction has also been very significant in cutting
down the labour cost for developing or adapting extractors and the
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cost of hardware of computer resources needed for a particular
business problems. This has been valued as researchers have well
developed sense of labor cost of writing extraction rules are
tedious and not practicable [9].

IV. ARCHITECTURE OF THE PROPOSED SYSTEM

Although IE systems built for different tasks may differ from
each other significantly, there are certain core components shared
by most IE systems and the Flexible IE systems that turn Web
pages into program-friendly structures [11].Users seeking
information on cars online need to browse a lot of sites to get latest
information of the car brand. Thus, this study developed a simple
IES that helps users to extract information about car brand from
many websites. In this case, the source of the information is a web
server. The wrapper which is a system component that provides a
single uniform query interface that access many sources of
information. The wrapper queries the web server to gather
information about the query using the HTTP protocols. Then,
implement the information extraction process on the content of the
HTML documents, followed by the integration of the information
extracted with the other sources [7]. The extraction system is
explained task and sub-tasks of IES above.

The IES is designed as follows:

Content management framework (CMC) which is written with
PHP language, CSS and use object-oriented programming
techniques were used to design system.Rich site summary (RSS)
was used as
an approach to depict information about cars on any web contents
that can be available for "feeding™ (syndication or distribution)
from a publisher that is online to the users of the web.

RSS is an Extensible Markup Language (XML) application that
abide to the Consortium of World Wide Web (RDF) Resource
Description Framework. Primarily developed by Netscape for the
channels of Netcenter browser. The specification of RSS now can
be available for everyone to use [8].

RSS feeding was used as the approach of extracting information
from the designed system.
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The technicalities employed in this study is copying the RSS link
from the websites that information is extracted to the field
designated for showing information in the designed system
(website).

The goal of this system is to extract the latest information on car
brand from different available websites. The system shows the
extracted result of car brands in different fields. This website will
help the user to specifically search as many as possible information
and collate the information about the searched car brand. The
interface of the system is very simple to use. This simplicity will
help the users to use the system easily.

Some screenshots about the system are presented in figures 2,3:

e O f{dnos=
pE— ¥t i . - - S

Figure 2. Interface of the system for information extraction on
cars
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e
Carlist Trader

SRR o® ™ BT :
Figure 3. Result of information extracted on a particular car brand
(Proton, Saga, 2010)

V. CONCLUSION AND FUTURE RECOMMENDATIONS
This system is expected to enable users in obtaining structured
information of car brands from different websites available online.
The system is developed to meet the needs of large numbers of
users as possible. The emergence of new technologies in hardware
and software make programmers and developers to work
professionally in designing a system that is easy to use. However,
the development of most IESs is based on training by human
interpreted corpora, however, the construction of the corpora for
information extraction accuracy is a burdensome task [6].

One better way is the use of an active learning to enhance the
reduction of the required number of learning by the system and
this required the selection of the most informative texts to give
human annotators. Therefore, more research is required in this
aspect to reduce the supervisory demand of the training of the IES.
Also, there is a need to develop an unsupervised leaning method to
eliminate the supervision requirement of the IES.

......
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Abstract

In this paper is a study of class E power amplifier with shunt
inductance configuration is evaluated at four different operating
frequencies class E power amplifier circuit consists mainly of
active device operates as a switch , load network and series LC
filter tuned on fundamental frequency.

Class E power amplifier has different configurations according to
the load network such as : class E power amplifier with shunt
capacitance , class E power amplifier with parallel circuit and class
E power amplifier with shunt inductance .

The aim of this work is to observe the performance of class E
power amplifier with shunt inductance configuration such as PAE,
gain, overall efficiency at different frequencies of operation e.g.
0.5GHz., 1GHz, 1.5 GHz and 2 GHz .

Simulation is done using very powerful RF/microwave design tool
ADS known as Advanced Design System supported by Agilent[1].

Keywords: class E power amplifier, operating frequencies, shunt
inductance configuration.

1 Introduction
There is a great variety of requirements for power amplifiers.
Some of the most basic requirements in power amplifier design
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include frequency of operation, output power level, bandwidth,
efficiency, gain, linearity, size, and cost. It is almost never possible
to simultaneously maximize all design criteria at the same time.
Thereby tradeoffs must be made, and only a subset of the
requirements can be satisfied. Some of the classic tradeoffs
include: gain vs. bandwidth, operating frequency vs. output power,
and linearity vs. efficiency. Power amplifiers are divided into two
types: trans conductance amplifiers and switching-mode
amplifiers. Conventional trans conductance amplifiers include
Class-A, Class-AB, Class-B, and Class-C amplifiers. Conventional
switching-mode amplifiers include Class-D, Class-E, and Class-F
amplifiers.

Each of the power amplifier classes optimizes a certain subset of
design criteria. While some classes of amplifiers have advantages
over other classes, they also have disadvantages.

There are numerous criteria to evaluate the performance of
switching-mode power amplifiers. The most significant criterion is
obviously the efficiency. At the expense of linearity, the amplifiers
can achieve high efficiency, ideally up to 100 % from their deeply
saturated operation [2].

2 Class E Power amplifier

Class E power amplifier has maximum theoretical efficiency of
100% , it consists of an active device working as switch and a
passive load network designed to minimize drain(collector)
voltage and current waveforms overlapping which minimize power
dissipation in the active device to achieve maximum efficiency .
To simplify an analysis of a Class-E power amplifier, the
following several assumptions are introduced:
e The transistor has zero saturation voltage, zero
saturation resistance, infinite off resistance, and its
switching action is instantaneous and lossless.
e The total shunt capacitance is independent of the
collector and is assumed linear.
e The RF choke allows only a constant dc current and has
no resistance.
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e The loaded quality (QL.=wL./R = 1/0wCoR)factor of the
series resonant LoC, circuit tuned to the fundamental
frequency is high enough for the output current to be
sinusoidal at the switching frequency.

e There are no losses in the circuit except only in the load
R ( ideal passive components and the transistor acts as an
ideal switch ).

e For an optimum operation mode, a 50% duty cycle is
used.[3]

F.H.Raab [6] defined optimum class E power amplifier which
satisfies all the following conditions :

The peak drain voltage and current do not exist simultaneously.
1. At the end of the rise section of the drain current
waveform, it must decrease to zero before the rise section
of the voltage waveform can start. In other words, the
current reaches zero at the end of the ON interval right
before the switch is turned off. The beginning of the rise
section of the voltage waveform should be delayed until
after the switch is turned off.
2 The slope of the current waveform at the end of its
rise section must be zero to avoid power dissipation due to
the existence of both current and voltage.

The similar conditions apply to the drain voltage waveform at
the end of

its rise section.
3. It must return to zero at the end of the switch OFF
interval (right before  the switch is turned on) before the
rise of the current waveform can start.

The starting point of the rise section of the current waveform
should be  postponed until after the transistor is turned on.
4. Its slope is zero at that moment to avoid power
dissipation due to the

simultaneous imposition of current and voltage.
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All the above five conditions are meant to eliminate the power
dissipation of

the transistor as much as possible during the class E operation so
that to increase the efficiency.

The load network of class E power amplifier has several
configurations such as shunt capacitance configuration , parallel
circuit configuration and shunt inductance configuration .[4]

The normalized collector voltage and collector current waveforms
for an

idealized optimum Class E with shunt capacitance are shown in
figure (1).

Vs iy

&0 120 180 240 300 wh”

@ (b)

Figure 1. (a) Normalized collector voltage waveform.
(b) Normalized collector current waveform.

2.1 Class E with Shunt Inductance

An alternate approach to the design of the Class E power amplifier
with an efficiency of 100 percent under idealized operation
conditions is to use shunt inductance. Such a Class E power
amplifier is similar to the Class E power amplifier with shunt
capacitance but in this case the storage element is inductive. The
basic circuit of a Class E power amplifier with shunt inductance is
shown in Figure (2).
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Figure 2: Class E Power Amplifier with Shunt Inductance
Circuit

The loading circuit consists of the inductance L connected in
parallel to the output active device terminals, the series capacitance
C, the series filtering circuit LoCo tuned on the fundamental
frequency and load resistance R.

The optimum values of the loading network parameters are given
as follows [5]:

2 1
R = 0.05844 - @
out
2
L =5.4466 R @)
®
3
o 02329 3)
oR
Where:
R: Optimum  value of load
resistance .
L: Optimum value of shunt
inductance.
C: Optimum value of shunt
capacitance.
o Operating frequency in rad. .
Pout :  Desired output power.
Vcec:  DC collector supply voltage.
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2.2 Class E with Shunt Capacitance

The simplified equivalent circuit of class E power amplifier with a
shunt capacitance is shown in Figure (3) where the load network
consists of a capacitor C shunting the transistor, a series inductor
L, a series fundamentally tuned filter LoC, and a load resistor R. In
a common case, a shunt capacitor C can represent the intrinsic
device output capacitor and external circuit capacitor added by the
load network [6].

Figure 3: Class E Power Amplifier with Shunt Capacitance

2.3 Class E with Parallel Circuit

The theoretical analysis of a switched-mode parallel-circuit Class-
E power amplifier using a series filter with the calculation of the
voltage and current waveforms and some graphical results are
found in.

The basic circuit of a switched-mode parallel-circuit Class-E
power amplifier is shown in Figure (3). The load network consists
of a finite dc-feed inductor L, a shunt capacitor C, a series LoCo -
resonant circuit tuned to the fundamental frequency, and a load
resistor R.
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Figure 4: Class E Power Amplifier with Parallel circuit

Normalized collector current and collector voltage waveforms for
an idealized optimum parallel-circuit Class-E operation are same
as sown in Figure (4). From collector voltage and current
waveforms it follows that, similar to other Class-E subclasses,
there is no nonzero voltage and current simultaneously. When this
happens, no power loss occurs and an idealized collector efficiency
of 100% is achieved. [7]

3 Designs and Simulation
ADS circuit for Shunt inductance configuration is shown in

figure (5):

461 Copyright © ISTJ s gine wadal) 3 s
38l 5 o glall 40 gol) Alaall



International Science and 25 ) Tyl plall T 0 gt

Imtmrnastional Mebrmes mad Torlmeing demraal

Temgdors . \Volume 25 R §LN

| Pk

i
P ATcue
FORT1 5
M B
250 Ceam
P=10 midt R
Frapas G

Al
L=10ml
- [
C_Hock?
o C-10wF Rg

Figure 5. ADS circuit for Shunt inductance configuration

A design and simulation for class E power amplifier with shunt
inductance configuration at operating frequencies from 0.5GHz to
2 GHz in steps of 0.5 GHz with following operating frequencies:

Pout  Output power 500 mw

Pin Input power 10 mw

QL  Loaded quality 10
factor

Vop Drain DC supply 25V
voltage

Vee Gate voltage 2V

It is done using a software named ADS (Advanced Design System)
supported by Agilent technology in order to observe how the
performance parameters (PAE , overall efficiency , power gain,
DC power, output power) of this configuration will affect with
operating frequency .

The results are tabulated in tablelas shown below:
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Table 1 Simulation results for the performance

Shunt inductance circuit configuration.

of class E PA with

o (G HZ) Gain (d B) PAE % Tdrain % Nall % Pout
(mw)
0.5 15.7 61.1 65.96 62.9 154
1 14 55.2 60 57.2 140
15 12.8 51.96 56.8 54.2 128
2 12.2 49.6 54.4 51.9 123

Same results are shown graphically in figures (6 to 10),

respectively:

70

Drain Efficiency (%0)
= N w i (6} (o)
o o (@) o o (@) o

0.5

1

1

Frequency (GHz)

5

Figure 6. Drain efficiency of class E PA with shunt inductance
configuration at frequencies from 0.5GHz to 2 GHz in steps of 0.5

GHz.
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Figure 7. Overall efficiency nan of class E PA with shunt inductance
configuration at frequencies from 0.5GHz to 2 GHz in steps of 0.5
GHz.
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Figure 8. Power added efficiency PAE of class E PA with shunt
inductance configuration at frequencies from 0.5GHz to 2 GHz in steps
of 0.5 GHz.
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Figure 9. Power gain in dB of class E PA with shunt inductance
configuration at frequencies from 0.5GHz to 2 GHz in steps of 0.5

GHz.
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Figure 10. Output power (Pou) in mw of class E PA with shunt
inductance configuration at frequencies from 0.5 GHz to 2 GHz in steps
of 0.5 GHz.

Conclusion

Class E power amplifier with shunt inductance configuration
is designed and simulated at each of the operating frequencies (
0.5GHz., 1GHz, 1.5 GHz and 2 GHz ) , it is noted that :
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All performance parameters are best at 0.5 GHz and they degrade as
the frequency of operation increase and they are worst at 2 GHz,
this is caused by the parasitic components in the transistor (such as
stray capacitance and bond wire inductances) and passive load
network elements (such as electrical series resistance of capacitors
and inductors), the effect of these parasitic components increases as
frequency of operation increase.
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Abstract

This paper aims to propose a hybrid and viabe method to deal
with an information system in data mining, using topology

techniques. Also using rough set theory, to compute the reduct.

Key Words: Data mining —Topology — Base and Sub base —
Rough Set Theory — An information System — Reducts.

1- Introduction

The process of extracting information from the data was done
manually and this work was difficult and tiring, especially if it was
from a huge collection of data, so it was necessary to have tools to
implement automatic data processing, methods, and models to
convert data into useful information, as the process of data
extraction, in the modern world, plays an important role. This
work can be applied using the theory of the stability group, where
this theory plays an important role in reducing the complexity of
the process and extracting useful information automatically from a
huge set of data.

The paper is organized as follows: Section (1) the
introduction, section (2) primaries of topological and rough set
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theory, section (3) describes a methodology for computing down
sampling through two algorithms: one to calculate the basis using
ambiguity matrix and the other to confirm the repeatability
characteristic of a given information system, section (4) illustrates
the method followed by presenting a realistic application example
using the given algorithms and the results obtained and applied It
concludes in section (6) dealing with the possibility of working in
the future as it is possible to expand this work and apply it in areas
of practical life such as medicine, as we have shown in the
example.

2- Basic Concepts of Topology and Rough Set Theory
In this section, we present some basic concepts of topological
spaces and rough set theory as:

Definition 2-1 [10]

A topology on a set X is a collection 7 of subsets of X, called

the open sets, satisfying:

i- Any union of elements of 7 belongs to .

ii- Any finite intersection of elements of 7 belongs to z.
iii- @ and X belong to .

We say (X, 1) is a topological space, sometimes abbreviated
X is a topological space when no confusion can result about z.
Definition 2-2 [10]

If (X,7) is a topological space, a base for T (sometimes we
call it a base for X, when no confusion can result) is a collection
B < 1 such that T = {Ugcg: B c B}. That is, T can be recovered
from B by taking all possible unions of sub collections from £.
Evidently, B is a base for X iff whenever G is an open set in Xand
p € G, thereis some B € f suchthatp € B c G.

Definition 2-3 [10]

If (X,7) is a topological space, a sub base for T (or sub base
for X) is a collection B c t such that the collection of all finite
intersection of elements from B forms a base for .

Theorem 2-1 [10]
Any collection of subsets of a set X is a sub base for some
topology on X.
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Remark 2-1 [3]
If (X, ) is a topological space, and collection A is a sub base
of X then{A) = base(A; U A,) = base(base (A,) U base (A,))
= base(G, U G,), where, A = A; U A,,
G, = base (A,), G, = base (A,). It can be generalized as
base(A) = base(A; U A, ..U A,)
= base(base (A,) U base (A,) U ...base(A,))
= base(A; U A, ...UA,) = base(G, U G, ...U G,,), Where
A=A, UA, U ..UA,, G, = base(A;), G, = base (A,), ...
, G, = base (A,,).
Definition 2-4 [9]

Let T be a family of equivalence relations and R € T, we
will say that R is dispensable in T if IND(T) = IND(T — {R}),
otherwise R is indispensable in T. The family T is independent if
each R € T is indispensable in T, otherwise R is dependent.
Definition 2-5 [9]

Q < Pis areduct of P if Q is independent and
IND(Q) = IND(P). Obviously P may have many reducts.
Definition 2-6 [9]

The set of all indispensable relations in P will be called the
core of P, and will be denoted CORE (P).

Definition 2-7 [8,9]

A knowledge base is system K = (U, T)where U #= @, and T
be a family of equivalence relations over U.

Definition 2-8 [1]

Let (U, T) be topological space, Bis a base for the topology
induced by equivalence relation then
B={B:B=nS;,S; €S, Viel} where S is the equivalence
classes (after set).

Definition 2-9 [5]

An information system A is defined by bair (U, A), where U
is a non empty finite set objects called the universe and A is anon
empty finite set of attributes A = (U, A), every attribute a € A of
an object has a value. An attributes value must be a member of the
set V, which is called the value set of attribute a,i.e,a: U — V.
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Definition 2-10 [7]
A rough set can be characterized numerically by following

coefficient :

nr(X) = |%| called accuracy of approximation, where X # @
and |R(X)|,|R(X)| are the cardinalites of R(X),R(X)
respectively. Obviously, 0 < nz(X) < 1.

Definition 2-11 [2]

An information system is defined in (Jacek,1995), as a set of
objects S = {U, A, V, f}where U set of objects, A attributes, V the
value given to the attributes defined by the relation f as
ffUXA—>V.

Definition 2-12 [9]

If K(U,R) is a relational system where U # @ is a finite set
called the universe,
and T is a family of equivalence relation over U, and if P € T and
P # @, then Np (intersection of all equivalence relations
belonging to ) is also an equivalence relation, and will be denoted
by IND(p), and will be called an indiscernibility relation over P.
Definition 2-13 [9]

Let U be a universe set such that U = @, The a family of
equivalences relation,
T = {R: R equivalence relation}, P< T then NP is call
indiscernibility relation and denoted by IND(P), i.e.
IND(P) =NP.
Definition 2-14 [4]

Reduct is the minimal set of attributes preserving,
classification power on original data set A, which can be derived
by finding the basis of the vector spaces.

3- Preliminary

In [6] the researcher used the idea of the topology concept to
obtain reductions by finding a basis for the equivalence
relationship that we get from the given information system, and in
[11] the data are examined according to the measurement of their
importance, but these methods have many flaws, among which is
the difficulty of dealing with large-sized samples and the results
obtained are inaccurate, so here we will apply topological
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techniques and mathematical algorithms to calculate the basis and
sub basis, which is a simpler process in other to obtain more
accurate results.
Algorithm 1[3]

To compact the base (reduct) from indiscernibility matrix.
Algorithm 2[3]

To compact the base (reduct) by diving the entire data set into
subsets.
Algorithm 3[3]

To compact the base (reduct) after eliminating the redundant
attributes.
4- Apply Algorithms
4-1 Explication of Algorithm 1 with an example

In this section we will illustrate with the example algorithm
1,2 and 3.
In [6] the algorithms 1, 2 and 3 are illustrated, with an example of
seven segments displaying the numbers 0 through 9, but in this
paper the same algorithms will be illustrated with an example.
Example 4-1

Information about patients suffering from covid-19 disease
seen in one of hospitals in Al-Zawiyah.
In this example, we study some of the most common and
dangerous symptoms of Corona disease as:
Difficulty and shortness of breath (A4;) -High temperature and
fever (A,) - Loss of speech or movement (A3) - Chest pain or
pressure (A,)- Dry cough (4s) -Muscle
Aches (4,) —Exhaustion (A;) — Headache (Ag).

TABLE 1. Information System

A Aq A, Aj Ay As Ag A, Ag
U

1 0 1 1 1 0 0 1 0
2 1 0 1 0 0 1 0 1
3 1 0 1 0 0 1 0 0
4 1 1 1 1 0 1 1 0
5 0 0 0 1 1 1 0 1
6 0 1 1 0 1 1 1 0
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Algorithm 1

Here the basis will be found from the sub basis using the
indiscernibility matrix
by the following steps:
1- We convert the information system into matrix as in Table (1).
2- In this step we form the equivalence relation set A from the
information table (1) given in the previous step which can be taken

as sub base for the given information system where:
{ U U U U U U U U }
IND(A1)’ IND(A3)’ IND(A3)’ IND(A4) ' IND(As)’ IND(Ag)’ IND(A7)’ IND(Ag))’

,NDLEAD = {{1,5,6,7,10,11,12},{2,3,4,,8,9,13,14}},
,NDLEAZ) = {{2,3,5,8,13,14},{1,4,6,7,9,10,11,12}},
oo = ((5.7,10,11,12,13},{1,23,4,6,893}),
INDZEA4) ={{2,3,6,7,9,10,12},{1,4,5,8,11,13,14}},
,NDLEAS) ={{1,2,3,4,7,9,13,14},{5,6,8,10,11,12}},
oo = {(18911,12},{234,5,67}},

,NDiAﬂ = {{2,3,5,11,13},{1,4,6,7,8,9,10,12,14}},
,NDZEAS) = {{1,3,4,6,7,8,10,11,12,13},{2,5,9,14}}.

3- In the second step, we convert the set of equivalence relation A
into matrix B such that:

TABLE 2. Equivalence Relation Matrix B

1 /2 [3 |4 |5 |6 |7 |8 |9 [10 |11 |12 |13 |14

1 - 12 |13 |4 |- - - 18 |9 |- - - - -
2 1 |- - - |5 |6 |7 |- - 10 |11 |12 |13 |14
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3 [1 - T-T4aT- s -9 10 [11 J12 [- T-

4 |- |2 |3 |- |5 |- 8 |- |- |- |- |13 |14
5 [1 |2 [3 4 - 16 [- 8 ]9 |- [- |- [137]-

6 |- |- |- |- |5 |- 17 |- |- |10[11 |12 |- |14
7 (1 |- |- |- 15 |- |- |8 |- |- [10[- [13]14
8 |- |2 |3 |4 |- |6 |7 |- |9 |10]|- |12 |- |-

9 |- |- |- 145 |6 [- |8 |- |10 |11 [12 [- |-
10 (1 (2 3 |- |- [-171-19 |- |- [- |13 |14
1w |- (23456 |7 |- |- [10]- |- [13]14
12 (1 |- |- |- |- |- |- 18 |9 |- |11 |12]- |-
w31 |- -1 4[-1]6 |7 8|9 [10]- [12]- |14
14 |- |2 (3 [- |5 |- |- |- |- |- |22 |- [13]-
w3 1| -] -] -] -] 6| 7] 8] 9 10 -] 12| -] 14
14| -| 2 3| 4| 5 - - -l 1| -] 13| -
15 - 2] - 5| - - -1 9] - -] -] -] 14
16 1] -] 3 -1 6] 7] 8] -] 10| 12| 12] 13| -

4- In this step we find the indiscernibility matrix of matrix B.
Remark 4-1

To find the elements of the indiscernibility matrix if the S =
U, 4),
U = {x1,X3, ..., Xn}, A = {aq, ay, ..., ay}then elements u(S) are C;;
where
Cij = {a €A alx;) = a(xj),for i,j =12, ...,n}, o) Cij =
{a €A alxy) = a(xj)}1 a=
{1,2,3,4,5,6,7,8,9,10,11,12,13,14},i < j,
U =1{1,2,34,5,6,7,8910,11,12,13,14,15,16}.
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TABLE 3. Indiscernibility Matrix

1 2 |3 4 B 7 9 10 11 12 [12 14 |15 16
1 (1 |- |42 138, | 2348 |14 18, 239 |8 1349 (234, |89 | 488, |23, |45 |343,
13,14 |, 13,14 . 13,14 14 13 |4 13
9,13 13,14
1 |L67, |5 16 5700, | L5, |67 | 5610, |17 567, |L1L, |L67, |51 |5 16,7,
10,11,12 112 (11 |o 11,12 0 12 |10,12 10,11,12
11,12
3 1 - 14, 710, |14, |67.9, [610, |14, |46 19, |14679|11 |0 1.4,6.7.10,
69 112 (11 1041|1112 |78 7.10 112 | 10,12 11,12
1 1 13, 514 |58, |13 |58 13, [23513, (8 814 13, |25 3813
8,13 13,14 13,14 |14 513 |14
B 1 B 14, (23 |68 123, |234, |15 |146 |23, |29 134,681
312 |60 413|613 9 8.0 13 3
[ 1 511, 700, | 510, |704 |57, 1L12 | 700, 511 |514 | 7001L12
14 |12 |1z 10,14 12,14
1 N 78, |14, |45, LS, |14, 511, 514 1481113
11 1314 1314 |11 | 814 13
3 1 610, |23, |236 |912 |679, |23 |29 3,6,7.1012
12 7.9 7.10 1012
9 1 - 5.6, 811, | 6.8, 511 |5 6,8,10,11,1
10 12 |1002 2
10 1 2347, (L9 147, (23 |29, |L34713
13,14 9,14 13 |14
n 1 N 167, |23, |23, |346.7,
1004|513 [514  |1003
12 1 18, e 15,
9,12 11,12
13 1 - 914 [1467,
8,10,12
14 1 2% ENTH
13
13 1 N
16 1

Note that C;; is left blank in the table because it is j < i.

4.2 Explication of Algorithm 2,3 with an example

In this section we illustrate algorithm 2,3 with an example.
1- We form the matrix representing the attributes from A, in to Ag
as in figure (1) in table of information (1), where a similar example
was shown in [6].
2- We compute the difference between the positive region for
decision making with and without the data extraction elements as
shown in the following table:

TABLE 4. Significance of Attributes

Attribute Measure of significance

1 A 0.2
2 B 0.4
3 C 0.4
4 D 0.2
5 E 0

6 F 0.6
7 G 0.6
8 H 0
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From the table we see thatA,B,C,D,E,H has the minimum
measurement and F, G has the next minimum and so on.

3- In this step we dividing the sub base into union of sub sets based
on measure of significance and applying a topology as in [11].

We divide the set A (the set of equivalence relations on X into sets
A, , A, with lower and higher measure of significance respectively

_ { U U U U U U } _
1™ UND{A,}’’ IND{A,}’ IND{A3}’ IND{A,}’ IND{As}’ IND{Ag}) ~—
{{1,5,6,7,10,11,12}, (2,3,4,,89,13,14},{2,3,5,8,13,14}, {1,4,6,7,9,10,11,12},}

{5,7,10,11,12,13}, {1,2,3,4,6,8,93},{2,3,6,7,9,10,12}, {1,4,5,8,11,13,14},
{1,2,3,4,7,9,13,14},{5,6,8,10,11,12},{1,3,4,6,7,8,10,11,12,13}, {2,5,9,14}

U U

2= {IND{A6}'IND{A7}}
_ {{1,8,9,11,12},{2,3,4,5,6,7},{2,3,5,11,13},}
B {1,4,6,7,8,9,10,12,14}
This is followed by the formation of set B, after removing the
element that gives the least importance which is attributes
Ay, Ay, As, Ag and after finding the base of A by combining the
base of B;,A, where base (A) = base (B; U A,) = base (G, U
G,) where G; = base(B,), G; = base(A,), then therefore attribute
As,Ag left the basis then the set of remaining attributes
{A,, A5, Ag, A;} form the reduct of the given of information
system.

Conclusions

In this paper, we used a method to calculate the reduction by
finding equivalence relation resulting from modify elements, as
this method will help in the future in reducing large and costly
accounts and obtaining more accurate information that will help in
many of our life mattes.
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Abstract
Due to the increasing demand in the use of electric energy in
Libya, it has become necessary to search for alternatives to the use

of oil, gas in the production of electric energy, and from this point
of view, the use of renewable energies such as solar energy to
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illuminate roads has become more effective and more feasible,
especially in desert roads, also when HID lamps are used with
light-emitting diode (LED) lamps. This paper gives the basic ideas
to control the intensity of lighting by a programmable control unit
(microcontroller), to save a large proportion of electrical energy,
and the possibility of controlling the intensity of lighting (fully off
and on) by sensing the movement of vehicles. This work will carry
out complete circuit design for a street light control. The specific
objectives include, the development of the hardware circuit for the
project based on arduino microcontroller also, the use of IR
sensors for detecting the motion, addition to the propose a new
method for saving energy that used in lighting the streets , and
developing a software program for the project using micro C pro
Intelligently, automatically.

Keywords: Microcontroller, Street light, solar power, Light
Emitting Diode.

Introduction

Energy is the primary and universal measure of all kinds of work
of human beings and nature. It is a crucial commodity in the
process of economic, social and industrial development. As
conventional energy sources are depleting day by day, the
utilization of alternative energy source is the only solution. The
increased power demand, depleting fossil fuel resources and
growing environmental pollution have led the world to think
seriously for other alternative source of energy.

In Libya for the time period from 1990 to 2015 it was reported that
the installed capacity is 8.347 GW while the available capacity is
6.357GW [1].The peak demand in the summer of 2012 was 5.98
MW. It is expected that peak load demand has increased, but there
IS no report to its value because the demands exceeds the
generation and the General Electrical Company Of Libya(GECOL)
is forced to apply load shedding in order to secure the stability of
the power system. The electricity produced in 2012 was 33.98
TWh and based on the normal growth it could reach 90 TWh in
2030. In order to save the oil and reduce the CO2 emissions, the
GECOL increased its installed gas-fired power plants. Currently
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the energy produced from the oil is around 37%, from the gas is
54% and 9% from steam [2].

Street lighting and residential loads forms 50% of Libya electricity
consumption. Libya has the highest energy per capita in its region
with 4,850 MWh per capita [2]. One of the reasons is the heavily
subsidizing which caused the irrational use of electricity. Libya has
71 fossil-fueled generating units as shown in Table (1). Therefore,
there is an importance to replace that by an economic and practical
type of usage [2][6]. In this context, the use of solar energy in
combination of microcontroller is the proposed project.

Table (1) The Power Plants in Libya

Froduction Number Installed Available
Techmology of Units Capancity (MW)  Capacity { ¥1W)
Steam 14 1,240 590

Caas 32 4611 3487
Combined Cyele 15 2,355 2,055

Dither Resources 12 582 225

Taovtal 71 B, 788 6, TYE

Smart Street light is an intelligent control of streetlights to
optimize the problem of power consumption of the street, late at
night. Conventional street lights are being replaced by Light
Emitting Diode (LED) street lighting system, which reduces the
power consumption. Hence, this paper would introduce a design of
a system of streetlights controller to provide a reduction in power
consumption. The designed system composed of solar cells; a
charge controller, a charge regulator, microcontroller board based
on the ATmega2560 alight-Dependent Resistor (Model of LDR
(PGb)), and Capacitor (condenser) are used in the paper.

1.1Methodology

The focus of this paper is to

Design a system of street lights controller to provide a reduction in
power consumption.

Photodiodes (PD) were used on one side of the road. And on the
other side, one photovoltaic transistor for each PD.

479 Copyright © ISTJ s gine qaball (5 gia
Al 5 o glall 4 gall dlsall



International Science and 25 "M\ ially p gl A0 gt

it el s i Ty demmrl

Jemoromad - \olume 25 pem Y LN

Each reversed biased PD is connection to the base of the ST. one
Infra-Red (IR) diodes faces each PD on the other side of the road.
When used no vehicle obstruction is there[3], the IR ray falls on
the PD forcing the ST that conducts form controller to emitter like
a switch.

One variable resistor is used to control adequate base current of
ST, as parameters of each conducting PD may be different from
each other, while IR rays fall upon. The conducting ST develops a
logic zero state at its collector that feeds one of the micro-
controller pins that acts as an input.

Eight such inputs were made by above arrangement [4].

prototype design

The prototype is design by using Light Dependent Resistor (LDR),
Infrared sensor (IR), battery and LED. This entire component was
controlled by Arduino UNO as the microcontroller.

The current prototype with practical circuit is shown in figure (1).

Fig.1.The current prototype with practical circuit

Practical Implementation of the Circuit

There are a variable number of lights in each street, we will
assume that it is ten for our circuit, and the street has assumed one
way only. This assumption seemed to be logical for each controller
senses the movement of one way of the street. Each street light has
a motion sensor, indicating the movement of an object in front of
it. The controller starts collecting the values of the sensors,
beginning with the last sensor, and the logic will be as follows:
read the value of sensor number (x) if sensor detected motion then
turn on the three street lights following the sensor and turn off all
the street lights before the sensor. Repeat step one for the sensor
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number (x-1) Turning off and on might cause a trouble, so during
decision-making process, the controller will not send any orders to
the streetlights, only the result will be sent. Another part of the
algorithm is If no car moved in front of any sensor for five
seconds, the lights will be turned off automatically. If the sun light
was strong enough, he controller will not go into the previous
process and will automatically turn off the light. This logic worked
flawlessly in the simulation (by using Proteus software for
arduino) and the actual circuit during the tests. The block diagram
of the circuit has shown in figure (2).

LEDs Treated as
Streer Ligte

VOITAGE REGLRATOR

IEE RS R RE

—
-
-

$.©.8:@

frrsreer

ATMEGA |« |recen Somcofetenge| | | ®
2560

IR Sorme Distance IR
-—— e

-

MikroC pro IRR<coiver IR Transmitter
Program

Fig.2. Circuit Block Diagram

For moving one object in front of all sensors from beginning to
end was shown in figure(3),for moving to half the road then
removing the object was shown in figure(4), to moving multiple
objects in front of the sensors was shown in figure(5).

Fig.3. Moving one object in front of all sensors from beginning to end

481 Copyright © ISTJ s gine wadal) 3 s
Al 5 o slall 40 all dlaall



International Science and 25 "M\ Ty o gt i a0 ilpn

Jemoromad - \olume 25 pem Y LN

Fig.5. Moving multiple objects in front of the sensors
The complete circuit design
The complete circuit was too big to put into one page, so splitting
the circuit into two halves have needed. The only repeated item in
both halves is arduino

The 1%t half component of the circuit is Show in Figure (6), the
connection between the sensors and arduino, all with the power
circuit, which has used to feed the sensors circuit

Fig.6. First half of the circuit
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A regulator power supply has mainly employed with the capacitor
connected in parallel to the input terminal and the output terminal
of the IC regulator. Figure (7) shows the Regulated Power Supply
Circuit.

TB0S

L VO i 0 5

GMND

Bl = cf : -

|
: .
|1 100F e
I
—_—

* O Ground_5Y

Fig .7. Regulated Power Supply Circuit

The 2"%component is a detection sensor modules circuits, this
design of the circuit is suitable for counting objects. However, this
design is not optimized for high ranges. In this design, range can
be from 1 to 10 cm, depending on the ambient light shows. An IR
Object Detection sensor modules circuit is shown in Figure (8).

Giound_&5 Ground_5Y

Fig.8. IR Object Detection sensor modules circuits
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Figure (9) shows the 3component which is LDR circuit, LDR
circuit is a resistor where the resistance decreases with the strength
of the light

330

10k

—  Ground_5V
. =

B
° E[O
©
Fig.9. LDR circuit diagram
The second half of the circuit as seen in figure (10) illustrates the

connection between the relays and Arduino, all withthe power
circuit, which is used to feed the street light circuit.

il = ’ + = 1 .
C et — = T l L: :
Y

Fig. 10. Second half of the circuit
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The component of the second half of the circuit has called
Regulated Power Supply Circuit, and it is illustrated in Figure (11).

Wo—y w N —09

vl
= B j %
| =02 —0
[

10uF : f

’—() G5
61y T

Figll. Regulated Power Supply Circuit

A control circuit has used to activate and deactivate the street light.
Where it works in low voltage values, , Therefore, the transistor
and the relay were used as an intermediary between the control
unit and the component that would need to be controlled in the
case of using high voltage lamps that needed to be fed from an
external source. A control signal generated by arduino has used to
turn on transistor, which in turn energize the relay coil and relay
turn on the street light, which shown in Figure (12).

BCB4BB

5V
G}

Fig12. Control circuit
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The flow chart of the circuit has shown in figure (13).

Set streat Light
variable 10 off

x={0,0,0,0,0,0,0,0,0,0}

counter=0
Read value from
Light Dependent Resistor

\/

TDR-40%]

Set streat Light
variable to off
x={0,0,0,0,0,0,0,0,0,0}

[LDR<40%]

cond=1
counler++
i=number of sensors -1

>=0]

[ counter>=25 and cond=1] Set all pins connacled

to the streat ght I
their appropriata xfi]

praximity sansor
number [i]

Read value from

[Eke]

Eise |

il =xge2]=1
Wi )=xf-2)=.. =x]0}=0

Fig13. The flow chart of the complete circuit
Saving Energy
In fact, it will clearly be able to address the problem that Libya is
facing today by saving energy and thus using very clean and
efficient energy. The street lightning case study is Dubai Street
which is located in Benghazi city. Which Used in most lamppost
where tested in some lamppost in Dubai street. Three alternatives
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are to be investigated, two are fossil fueled and the other one is
renewable:

Fossil fuel grid connected HPS lamp lighting system400W,
Stand-alone solar powered LED street lighting system100W,

Grid connected solar powered LED street lighting 100W

The comparison between three types of street light systems
according to the GECOL is given in Table (2). It is clearly that
the best solution is the solar powered LED street lighting 100w, its
cost is slightly higher but this difference is incomparable with the
difference in the other features, which makes this solution
superior.

Table (2). Comparison between three types of street light systems
(GECOL)[5] .

The solar .
- powersd LED | (0 LT pain Strect ligiting
T e & 400w 100w
1 Cost 5200 4700 4850
2 CO2 emissions 2 + W
3 Digging works X W -
4 Transformer stations 0 W A
5 Life time for lamp S0000 hour 10000 hour SO howar
& Infrastructure X W \é
{Towers & cables)
7 capability of repeated w x x
disconnection
Lamppost W x x
@ Independence periodic Every six months Every month Ewvery month
maintenance
10 Light intensity Higher Lower Higher
11 Feasibility W x W
12 Control unit w x x
13 Sustainability + x x
14 Solve & sawve + x x
Conclusion

This paper presented the development of a simulation of
streetlights controlled using arduino. The system has powered by
solar energy. An actual circuit prototype has developed to test this
circuit. The circuit worked properly as expected from the
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simulations, and the code executed precisely. This system has
characterized as it is a cost effective, practical, eco-friendly and the
safest way to save energy.
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