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Abstract

This paper examined the role of the financial structure in the
decision of financing in Sudanese industrial companies applying to
the Grain Mills Company Ltd., the aim of this study is to identify the
concept of the financial structure and the main sources of financing
in Sudanese industrial companies and to stand up to the concepts In
financial management, particularly in the reform of financial struc-
tures. The study adopted the analytical descriptive method. The
study found that the company relies on external finance by a large
percentage, and that the ratio of internal financing of assets in 2015
was (% 83.7) and the increase of this percentage is a positive indica-
tor of the financial position of the company and recommended this
study that the company of grain mills vary in funding sources, and
the company to keep A reasonable percentage of fixed assets to per-
suade donors to finance to provide more borrowing at a lower cost.

02021 js0igi- 21443 Joill guj-(uala) juis Lell 22ll-d1gium g1 0820 drolc dlao




(2015-2014 33 gt IO (ymlhone Ayl el dual53) il guad dpsLivall CHSHEN b (b gt 5158 I b I JSeaghly 93

P

Sl Lalozal ot loge Tiser Jotod 3l @lsbl e AWl Syl il JULI JSag)l o)
Ldds o)l Slyly 8] i lisen lgalul e Sucoti Caony « deoeifwl dnnl o Ly LL T, a3 JLLI
250 0= dsedll e Wi s S50 S 895 ddsdl daidll o dass Of o . 5,5
I oely JSp By Le doos sl jolakly dds ol jslall s OsSe

IS e Asdgabl gladl) dwlys dsy Ao bell Sl Joadl jlas) s JULI 1,4l ps)
pos Laslé 51,8l 15550 deliall GIS ) seiss Eaor - glhabl Bluaall 3dos § Layils Joy
SH e 95 Dluo] s Joast o Lyt dLOLRLN oo, dJUI SDL-A (o daz sluls
(U sl ) QUL ol Jte ZIW SLapYl G g 9890 A58 Ciod ddua JLLU
-1 dwlyd) dSline
Sl ddlie S5 olm] s @3l dosliall OB B)l5] s 0 @201 s
G 1Y) Ol el Ly gloos ol dewlod)l ldhilly SlelasYl 5355 oo, ddg JULI
] A Jlgeal did aass pas § SV dzpally gzl Mooy . Latsl LaiSie ¥ oleo Yl kel
£ GY eyl Il § Ay ) Ao gl LisSe gy . gl 5891 Ulgal
§ dohogud] dsliall OISl § ddygal OLLAN Slesl § JW USea) 35 asS-
: dwlyudl Oluoyd
2 4 Oluoydll Hlas] e dulyall pods
QUL ISC)l s dslogadl dsliall OIS el slozis] o dslas] LY OIS 48 s -
. s bloe doys BT 3dods Cowlil
Leliall 05,8l dahsd) dds gt Olubad) Gl go ddlas] UYs @I &8s Ule -
RVEISY Y WA WY IR PP I NP |

s dwly ) Glual
23V G Ayl Glaal Jias
JU USee)l duanly poade e Byl 1
Aglgud! dsliall OISl G dibgail] solall pal e Byl 2
AU ISyl M) & dols dJWI BylaYl § diyasd] paalall e Bs3g)l .3
cdeliall O al do i) oylgell wusdl UM Jol e Josl) delikl 3ylall 1) 4
-t dulyWl Lo

L Jlkly dealikl 1SR dslall O Lol LaS § go-dsbl lie Lpanl 3255
Clsasb) ool agassy c Ol ples s delus Gl Joolgmll ool s Laylazely JLLI JSCaU
eyl Joygall yolias s dloise¥) ol LS . Cowlell JULN Sl 5Liis] § dsaSUly dpa Sl
sLaByl L @ 590 OIS,at) odg) Lb « Lyelgsl Calzseg dologudl Lisliall S8l gud TS
. byl

22021 poagi- 01443 Jg.i]lg.g.gy(@l;’\)ph lell aaell-81gium g1) G050 drolc dlao ‘




e s yaa Liga.d - (¥ ST pas Higal .o

: dwlyW W

&S AU o5l adoxt) Adoxl] ool paibl s gusy S oLimUl daze]
hlaz ol gibly  dwhull A s dsleal Gt wdl ggell s Ulsiw] LS,JM ool
g 5056 A8V OIS ALl L) (plymtwl sl gaibly « Ll GLusys dslal
9wyl
- Obl) ez yolac

o= bl Laylb] § o« QUL ) oo s dwhydll Guaie] w8
Sgoudly malbly CoSIl @ i Lag dolad) Gluball ¢ Jiesis gl G (e slozs)
sl plasc_w] 03 At Laylb] @5 . g s-bsbl Lhas,bls daasall &Ll Slulally
L 859dmbl UM o lhe d5) LI
: dwlyudl 994>
£ 45V 59usdls dulyadl Canl)
8osuscl Ml (orlae 853 1 GSUI a1
£2015-52014 8341 dulyl ot ¢ Glopll asdl 2
Lsliall O § Jysadl Obl, 3Lssly JLLI JSal Jois: Lisgoshl s9uodl .3

RN |

bl Ay oS - duly ) eudais
. oaibl WY g
: 15.3L;J| lulydl s Lk
- @kl by TG
- Giahdl HbYI : Tl
el s
s ddslud) Oluly )

Ohlyall 3155)s JUL JS_all g 9-b90 oy ) dislud] Slubyudl s aasd] o
sodl s Lo Ly gLis ) dsliwo Joudl ol ed8VIsT Jioxkl stadl s elgw LJUI
- L}L?Jl
1 (£1998 weol ) dulys /1

Ao gl dnlll Slwwgall LIWI JSL s JULI 518,57 ¢ 590 dalyll Ctolis
03985 s omtn 53T dd dizgy ¥ UL <11 OIS 13) Gl sley] ] dwhyll Cdun
RUILY .y
& ol uss & gl Ju3 o Lgeal e O gl e suce ) dwlydl Cliogs

ISy JUU ey 0L s Lanygay 1555 s ddle iluc ) 605 dalsdl Sluwshl gasy
dalel) luwshl § dalsY) e pedlys xS 3T OI3s dmyls sussy JSLad] pass dogs

n 02021 ji0dgi--n1443 Jgﬂlg.HJ-(Lpli\)J.& Lell 2soll-61giw g1y 0820 Grolc dlao




(2015-2014 33 gt IO (ymlhone Ayl el dual53) il guad dpsLivall CHSHEN b (b gt 5158 I b I JSeaghly 93

o= O Sluogil s Susy dwhyll Cezye . Llhally )Ll g had § (a8l Lyieg dilogud!
5 ple (e dsilig dy gl 5 JULU Jodoalls aloial dalsll Oluwdll s Lyosa]
Lalyall i o1 & Jteny dlod) dalylly dwlyall odca oo By of Glis Wl oM
Lyl Loy « A515g—d) dalsd] Oluwgald LI JSLgll s JLLI sISY) 5T ¢ 550 Ctsls
dldgd) dsliall O § ddyga] bl SLssl § JLbI ISl 5T cdols d )
2 (p2012 JW)) dulyd /2
Ce . dsliall duwwsll dzsliwl Jos JUL ISl 535 g 5-bg0 dulyall Ctsls
bt J] ooyl ms JiaY) LU JSadls JLU USCa)l 5 JS s ] dwlyll Codun
¢ sluall Lyllose § Ladodss dwwgall 5-Sg ) Ol il o Lo 43,209 « dosy)l 03Lsy]
LU Oyl eal e JULI JSeadl sy : Lyl (e OIS bl gos due J] dwhyll Clogs
O Sl Jass sy . JLL) ely Ui ) doasedl jolias s B)lus 509 dowwshl &
dasdl Jasadl Olojg 2
&) Ol iad) o3 s Jasll Lyoa] s OIS Gloogil] s s dalyll Coz -
laaszs39 dudlil Oluwsh] Sloin dalol Slowl) jyghs de Joasdly ddork) dudlial) gaatll
Aad ) 3l 3o
oda Ol § Jteny dlodl dwlyilly dwhyull da i Byl ol olimlJl 2 oM
Lo Ayl Loy dslial] duwshl doxslinul s JUL) USal! 3T £ 5050 Cgls dwlyll
CAgIgadl Lsliall O § LW Obl,all 3Lssl § JULI dSe)l 5T cdsls
: (GORDON) dulys /3
Ldyme ] dulydl) Cdun Eo AS81 dads JUL oly JSio § 5-dge dowlysd] Cdslis
236 LS Coamisy  Lolhy p ¢ dewain O3 )10( s 45200 dad § JULL poly IS 51
pemeadts O Lgad] (5 O bl e dus ] dwlyll Clogs . A58l dnd s SLglhll
LSl dad J] 10% Chpis JULLI olyg sl Olsis « 99l dis gl JI 4S01 lgsl
Sl dad o p 51§ g o )l o) plasial e gl g sl 48901 Ol . Lo i3
oIl o bl Ohlge dess Lol s OIS Olaosdl s oz dwhyill Coeys
31l dsdlamyl ggu sl Lulyd Jlome § dnyad Olygs ddie Bs oo dasludl GOS8 §
- Olsglhbly Gilsg gl
Lyl oda O § deny ddlod] Lalylly dwhyall oda oo Bzl of gLl laody
Gy e JLL JSegd) 55T cals Ldlod! dwlyud) Lo 45,801 dads JLLI SISl Colis
) A1yl ad“&wfosful & Josad

©2021 joagi--01443 Jg.i]lg.w-(‘pli\)pi] lell aaell-81gium g1) G050 drolc dlao m




e s yaa Liga.d - (¥ ST pas Higal .o

s dulyul) gl LY
: QLU JS/! es.g.u

el (30 85201 J1s pllall Clowal Ly e I colszdl ool oo JULI Ul iy
VoMW Ly pae Olodg JLbl oiladl s BLaall ] s 535 (o LaJ L ooy
Sl e do Y1 dlgh Jgadll 3las 5585 sl dlds dYWI dbasdl Lol 8,55
ol G dngad) S s LS . @, dSU Bodios BiLiokl palls LoV Ligb (pg,-alls
dosé o Lawrgs 3 Jlgadl OLisSe T SRl e s 543 dngasl] dsliabl o el
doogadll glgils Sl maz e 0S40l dd =5 Lo « O skl oo gV iladd] ooV
Gl a0l ady =5 5Se9 @ JoV dlisb ol 3508 j3las s slomw Laly (o153 ol LSo slgu
Lolnl) I Coladl § IS Jtatyg dwwdl] Ollokil ol Olsgzge Jlomz] dyod LuaSs
9 JUb JSg)! O QLis Wl ot B oo - @ gpoaliaak] 3g-iog SLiglhall Coile U] duasosl
sl doyds polisll GLigSe s Lis 5-Sils « Jo-oYl dsk Lauzras oot 3l soLlabl oSy
1 olall pelul s &3Sy Caslsadl iy § Lanl gl ooy oS ., 531 993 pase s
. 21581 Ulgaly dSle Jlgal JoV dsgbg Bpad lgal (s gt il Loy olaall Jsgé
F QU SISl SlgSe

Sessg Lylgol calisd dosasdl j3las puSss -dl 8)s-all dwwsall JLLI USa)) sy
s Skl L SILI )Lk Ly ;5 S oo i liss Buye Glduias Jsedl] y3las
@ LSglans Lofihe Jusé s3lass J2Yl dshs 2V 8yead dsé solas ] Josed] s3las
s Jo Y Sl Jsgadl jolas

A3 858 § Looluuy a3l psdl ooe Blial) Lydde doass -l ls—e el s 4y uady
Ol 55 il sabl : sV Glus J2V1 yoad Josedll § 8Lkl JU s Lag pls Soleesy
lall g dlolll Las @ Wy dgadl e g sl i S szl @ sLaall 4] cends
Jesoet) 8yl Jw IISs 8Ll Jg—ol S e oY) CaBon Jod dewcdls, die dolit
Sieg 8Ll Lglasas Il eLusYl ol &4l BLelyo oo ay Lol DLkl 88 , bl
foasias Le 5 355.lgl] Lol ais dysliall Slabiodl BLALN Lys3 & saall s slozsy)
Dol Josad)l solas £ST ooy dosled) dbikicdl Slidas! Jo gal] & slasl

delay ¢l b use giinel 8)lg bl doug =V jead Jugé e Slie g0 Goled! leY J
O 4,3 (5 S 9 (8) . dmias Lol zLnY ddsl 85LS lgalasiwl of gl Bole] daiy
Jolie 3yle bl o iidl Lade Jas oVl 8pm8 Cllgud 5l LW ByloYl a3 dgeg
CO Ly 8y likl oy delay ol &

Jlsal 0 dd] gluss Lg dalisxll Oluwdll dygzn ol doidl pgds : § patl et .0
) Luca3bl dzlgs ) dand ) HoaYl o il sl simyg « Losledl Laslibas Jogadll
Y G pall Ol plusul § S8

02021 js0igi- 21443 Joill guj-(uala) juis Lell 22ll-d1gium g1 0820 drolc dlao




(2015-2014 33 gt IO (ymlhone Ayl el dual53) il guad dpsLivall CHSHEN b (b gt 5158 I b I JSeaghly 93

s doV dghb dSliod) Jygedd) yolas
Jgatll) LSUI Bgdio gty SLiibl etasl JULLI ISl 0L ple IS Jo8) oS
sl it o SI Lgoady 3l puidl Slegdul) (s gl IS i Bs-dodl 0da Lass (ellial
gLVl leus) 3asb e LSU Bobo 31055 OF oS 9 8Lab) Glskes sucd Lygliabl Js-o)
Y G Jtasy @ layleiul BoLsY
sl s gmaml) OIS il Laass Ll Glysl s 8)les Lyolall pgadl : Lodlel gl
W 4S8 dle ol 5e s 8 denmal dad Lot IS oo (LU ol ) 44101
=Y dlysb Josadll jolas ag LWl GlysY s Bliakl ol jouss : Skl el .0
LsY Lizxabl 3oVl 83Lakl eaull s g lhayg 2 o9, alls dolall el o @5 Ll
O LS s51 Godo b il o9 Oliwlly dudlall pg-udl oo Laailas § goss
Lad] Las ) Gl Joygatld dalg)l jolall aol 85 cviombl oLV Jis : 8 oumll LY
szl IA aSI apo ) 85 oximell oLy )31 iy Jo¥l dlysh Lgilolas] Ldast) duwihl
o Lale Thuas 85 zamedl oYl usss S M. dsyisl oty b g1 Dysiadl 2 L)Yl o
a5 LS« olaal) s wusdl § L) dgead) Guios Bl e diwgy dgadll olas
O 8y9hs Lalsly dalSS Jogan) glgsT JBT a
LI slgbl e Jgmasd! e Sliak) Lmwd @ doY ddsgb dosibl Juged yslas
JUL oy Ui disbog dgall § Bulud] B9, o)l (389 d e JISshs Boustie yoluas oo
s o Lo gosiill dosatl) dwludl jaliabl g gy - dwwsbl ol
OL3sT § @dull Goviwd Jo¥ ddysh (29,8 o Hlus oy Oluwdl ]
die il dad 2800 duwbl a3l Gl 80 = w Jeody Bod e
W, G wdl aslsall z 85 J] 4 8LsYL (Blasew)
dyohll dolibl Josel jolas gao] dss : oV dgh 48 pabl (o9, 41 .0
Olauwse of goldl O35 B)lalls § pall 5Lasdl 85l ik Iy 2V
@ A g 3ST L 0939 dml>
Boazma gl @ yoliwhl duzse pily whe 9o sl oWl ogedl]
I Oloasdly IVl gla! sy Jgall e Jool AL Lgals 3420 aslse
L dme iy yobiud] JoY) Lysady
P QW) ISl § 8,351 Jalgs!
Jsgatl] e o s Hlus o -l JLLI ool dBagi e 4S5 8Ll suss
odag JLb) Boull § BLacl) pgw dad pdass Lawie Ghoty U1 851001 Jod (s 4d Lig- )L
1Y Jslgmy 35 oSl

©2021 joagi--01443 Jg.i]lg.w-(‘pli\)pi] lell aaell-81gium g1) G050 drolc dlao m




e s yaa Liga.d - (¥ ST pas Higal .o

RUEWIPY
Ol )il

. Ologzobl dus
- sl olot) duwshl 815 a8ge
: Jzell JU) ISl
909 ¢ LU *ds) Ny LSIL) e By bibl dndd yimy JULL) gl eV gl S
Lol a8l 3 aea el JS)l 543 JLils Blicell dad a8l oy i) Jysesl]l JSio
dn298 ol Sl Jn9é ColS clow . Jmygadd] A sbo O (o Liss ALl 8,546 . ggsald A8 g
paslal e e das @3 dogatt] IS sl oSg 45Ty uololl eamdl (a518 § 555 (29,8l
Jazes Ulg—el 5l Js—ol gy of plaseul ] st dsdly dalS O aes 19 u o ga 31 )
s A8 e peed Uliag Lol Tusle of dal GaJS Lyade <L sLaal)
o 8Ll Olelio] dow Al Sy 2l Jigel plasiul g (ddysd) Ldls dsdly
PN
05 oz o B Gpa Lyndasy o3 L d b 0 Lgd wog Al 2548y o
dl 638w JbeVl oo @ B30 O ool s A oS Jg-0Yl aybss T Ol
Spsal] (eSSl Al A BoiS oLyl §udios
-t J2e¥ S JSepd) Oolows
@1 459 Oloadl i) U Jsﬁn sz O ey
a3 J] ds—os)l 3sb os Laede madlly 8Liuall JLbl Sl S92 OF s = paSlodl] 1
4S5 JBL el me JLb 3,0 oS plaseial
s Lgipad sugy i) acsdl 3Ll (ol 81 S9lamy ¥ o oz 1 gl slégll s 8yudll 2
SLalVL <Lagll
- 3gazdly JUI USe)l Gl (w e g,k 3
s LB )Jlg 8yl udl Ol i) LS s-blie JBT JULI ISl ety O sy 1 0B 4
L sLaalbl 8yls)
AU Olyl,a
: QW) LA poade
O A8kl Sl dwlys dsy Lol JS3layl Joadl sLasl 5o JULI 80 By
o= bl LY ga aily ddy 5 03 LS (17) . duslhall Blaall Godos § Lajily dow JS
0 Lo AS e dgzlol Abud) Jsdodl o Aol ddas ol opme CaBsn § dolibl S

1
2
| i ys A3
4
5

02021 ji0dgi--n1443 Jgﬂlg.HJ-(Lpli\)J.& Lell 2soll-61giw g1y 0820 Grolc dlao




(2015-2014 33 gt IO (ymlhone Ayl el dual53) il guad dpsLivall CHSHEN b (b gt 5158 I b I JSeaghly 93

D) go ddes ol
W Slghs guesy JA zio dibes y4
RRI\GAYINERES P TEV |
I gs Gl Al e 2
- 1) gy Al e 3
Cded) i Ao e 4
Pl s Aoy 5
: ducwbl § Jigadl OIy)8
Joall osesll S dslio § I B10Y1 593tz L oal o Slyl, Ml odia s
las Jyo Shlyall oda yga3s . AU BylaYl alls § s 31 slediadl oo ady 3!
A3 g—udl Lol g tasy il JS_ils suan IS H9ud ducwdl] Lwall uussy Jlg-aYl pdg3
W: Landgs oS dslabl Uls-a¥l o uS5s o oz dygadd] O3 Ossdse O . gl
Cewldlcagl g -
L 5odoe Ak} 850 N> —
336 SY OVl § Laylaiial Tanls -
Ladua 3o L U B)10Y1 Lad ol ol Al il dd) IS5 Jolosll 00y -
dslg=ll 0dgy tloe syt ol silae St T3te « Bug)l e 13 US bl Josmoms bos
: Gt Y]
plaswly elddg 8o9umd] UMl olas ES80 JULI 5S40 A486 (doy Lio L) pls
85-ally hall 5-blge pedgi Il JLbI o] Sl aol gy ddSlll Cowd) o gLl
Lpgabl dudy ol doygadd) dowd § diaably dsliall OISl dwdly JUL JSa)! &
glah) Jgo¥ Jsed dewdy Al JooYl Jusé dwds
(22015 - £2014) plgsW JUI 35,41 448 pogy (1) 03y Jgdz

2015 £2014 poasd] 2015 £2014 JgV
SLSby bl glo
Sbglall [ 12120291 | 11907015 S
oL ,=lly zall
968542 1103985 O8Il 19106962 | 16724316 Olylediwy)
1038714 | 2247824 099! 76445 104161 RW-S1| WP JPY-1S
Olaseiud) b Jo—o¥ Llos
2562037 | 3499375 31303698 | 28735492 ™ . i
Olaaslly dJgld)
&5l SM)T
43576 20246 s
&l

©2021 joagi--01443 Jg.i]lg.w-(‘pli\)pi] lell aaell-81gium g1) G050 drolc dlao m




e s yaa Liga.d - (¥ ST pas Higal .o

£2015 £2014 pyasdl £2015 £2014 JgaVl
772825 ol Ol
613422 | (4145046) | G&YI o)l
Jbz]
5799116 | 2746384 g
Sbglhat
slizkl JgoVl
Glisautl | 661168 | 0313468 | by diysedl douds
JUWI el & lon) dadscd
5.000.000 ) 904125 | 0723191
Sal
JWI Ll Oy e
3594567 | 35.94.567 e 123188 | 0851409 955
g o8kl
972214 972214 | ple blao] | 377548 | 0112563 Lkitus Olslosl
Gbli] O9le38 Oside
15192137 | 15192138 | cuds dole] | 195622 | 0047980
JsaYl
Y] Loasa] Casds OIS
8834935 | 5780316 | C7. 1583843 | 1736839 - :
Aol I
LY 5yl gl
1258494 | 1697577 ¢ S e
L)
19.3987 | 5543916 | elsl gLl 505203 Sl Lol
23224 23224 | dles OlBg,8 [ 422511 | 0029227 O5a08as Ogiske
(19.3987) | (2469479) | L)l =35 54479 0015485 Syl dsde byl
7144 Gblb =5lay
41362
Si> Jlos) glazt) JgoYl dlos
20875571 | 30334473 | %7 Jloz] 4370989 | 4345365 ? e '
oo Lk
s Ologogh! deas
SLglall
35674687 | 33.8.857 35674687 | 33080857
R
oo Lk

62015 = <=2014 DI Q:zlo ELSJ&:)M-U

02021 js0igi- 21443 Joill guj-(uala) juis Lell 22ll-d1gium g1 0820 drolc dlao




(2015-2014 33 gt IO (ymlhone Ayl el dual53) il guad dpsLivall CHSHEN b (b gt 5158 I b I JSeaghly 93

IS dd Jolowty QLo Ll a8y 02015 9 £2014 plgsW JULLI 55,4 448 UNs s
JsoW oIl gl diuss Ldgauhl diudy JgmoMW oyl Jygadd] dus @ dlinzbly JUE
Al Jg-o) Joy o diwds

0o il JST degdglly Slisall JUU ISl Ll § usld il o LSl iy
229l -4l ol 0dag . Ll JgMl ¢ gzmn ] ) eVl e Jin JLUI 55,40 446 Cslse
il o _polis) Gl 01 g LiSg . poyasdl polis) diuilly ;a1 IS5 Jg-oYl polis) (ol
Slisel) Wget JSem doalyd (21,83 A ST ewidl odo yisis Jgasdl oile gs polisg ooVl
Lebuall i) 8yls) dSaad] ) delus e . Ja 88 ol 0de s Liulys Coatiwg dsliall
s sg-dll s IS (e LISy JLL USCigl s s
L O § dylsdly Al dysasll yolas ou O3lsdl .1
ke ISt Blaal) G pa o Jlgall lodial 85liS 2
t oo Blasall hsedl USea)l dulyd s dslus G I ! gl (309
= DM olas 86 § JsoW oolsd] dysad)] dews /1

U2l 88 (5l + UVl dsgh g

100 x

sVl & gamma
: (:2015 <=li|3 62014 flszU QLU )5)L| 446 s Y
= (:2014 (:lsz.U Jyin L“,.?)l."zjl Jrgadl s

2746384
[ 9,78%]= 100 x
28735492
= 02015 plel JsoW oyl Jygod] dwd
5799116
[18,53%]100= x
31303698

Oolhe 45,8 2015 el=ly 2014 <=L9.U L“,_?)lécll Jo oot dwd d55laa s o0

£2015 pl=l Lo [9,78% ] Csby £2014 plsll =)l Jgadd] A Of ass I3

iy o] Jnsedl) e aaiss ¥ dS,20) 0L aody ade 5Ll iy [ 18,53% ] cosly

JLLs ol dosadl] e slose¥l unlis sy gLl J] dewddl 0da oLasl 0V 8,8

Ul el a2 ST Lale Jasall wSlsall 0S5 Al 0de $9 « wSlodll ecs sLud3)

Shdy 45Y w85 ntm 50% (e doiy Sy dewdll odin gLl LS IS mas
L) Ml it

22021 poagi- 01443 Jg.i]lg.g.gy(@li\)pﬁ lell aaell-81gium g1) G050 drolc dlao m




WWMM.:—;&A‘Y‘ ?éi”ﬁ)s’.’; )

= M golhe 35,5 § Jgod Yol Jsgatl] dews /2
Byzmimmbly dy bl 2LV + OlolamY + JU ool
100 x =

JseYl g gamma
= £2014 plell JooW o1l Jygadd] dews
30334473
[ 91,7% ]=100x

33080857
= £2015 plell JgoW 1l Jygadl] duud
29875571
[ 83,7% ]=100x

35674687

Ol dez 22015 alslly 02014 plell JgoM sl Joygadl dis d5)lae NS s
83,7% ] sy £2015 Ll Loty [ 91,7% | Coitly 22014 plsl) J5oW sl Sy gasd] did
&09 ds gzl e deuddl oda glanyly . goalell oo dwd! § pplassl ellia ol asdy |
- Jub) sl
= DM Holhe 8580 Al dogyul) dews /3

Ol Jloz]
100x
(ASULI Bgio) ol Jlsal

= 62015 (ale dogrudl dewsd

2746384
[ 9,86% ] = 100x
30334473

= 02015 plel) digral) duwd
5799116
[19,4% ] =100 x

29875571
£2015 2014 plgsW I olhe S dLelSI ddgaull di d3)lan Mt (s
[19,4% ] Ciely 2015 alsdl Lok [ 9,86% iy 22014 plsdl § dLalS) dggpu] dwad O wzo
Jao bos . Lolou) 8Lkl mog sty Ladsie dewdl 0din 0555 Le jdiss . 8005 Ul of i
c gzl 5 ey eolidly sl dugadl jslas Gilen 5L UMl golae 45,5 of

n 02021 podgi--n1443 Jg.i]lg.HJ-(._pli\)J.& Lell 2soll-61giw g1y 0820 Grolc dlao




(2015-2014 53 gutnd! JHAH (3l Al A Zual53) il guad) e Liuall SIS o Jo gl 518 Sl B I JSoughly 9

= DMl g 8555 § Anlill JooV Jogé dews /4
LW gVl

100 x
) Joal glo

= #2014 plell 0l JgaY) Jyod dews

30334473
[ 698%] =100x

4345365

= #2015 plell dol) JgoYl a5 dews
29875571
[ 683% ] =100x

4370989
pllly 22014 plsll UM olhan 45,5 G Al gVl oy sd dowd d3ylin N s
- [683% | Csly 22015 alsdl § Coadsol Lo [ 698% Jusly 02014 plsl dos O uz 22015
José s Laiyad gucs e M) G las 458 dMELwl J] pio dewd)l odia gLy O Es
Loloo] o5 oy Lolsd] Jlssdl e dultll Lylgo]
= M ol 35 Aglazll paasdl Jysé dews /5
Uslaztl pgasdl

100x
sluzk] JgoVl

= £2014 plell dglazkl poasdl Jygf dews

2746384
[63% ] = 100x
4345365
= 2015 pl=ll dglah! pyasdl JLsé deudd
5799116
[ 19% ] = 100x
31303698

- £2014 pls W UM - olas 45,50 dglast) Js-oYl Jygé dwd d3ylioe S5 3o

sl § Coaisdl o % 63 Cosly 22014 plsll § Aghiil) g0Vl Jygd duus Of dgs 22015

JLL gulyg ddglacll pgasdl o dJglucll Jg-o¥l Joysd yooan Of Ce . % 19 Coktly Em 22015
- glz] S5 lay . Glall doslsell JLLI (ol glisy) iy dwnd) 0dn ppliass] Gloall Joslsll

22021 poagi- 01443 Jgﬂlg.HJ-(Lpli)Ph lell aaell-81gium g1) G050 drolc dlao m




e s yaa Liga.d - (¥ ST pas Higal .o

1 Oleoyall Hlasly dadle
Ol dzs Boguoed] UM ollae 45,80 JLL USql) &S] ] oo JNS (s
LI Bloll § ] dnsd osdiass L) GBion )10Y) U3 0 dd g5kl Jgatl] e s
(9.78%) Cily £2014 plsll § ducdl 03n O dz oldl dygatl] dws d5)lie NS 0
ol dopsadll s doaiss ¥ AS 21 O s 350 Ny (% 18.53) Cosly 22015 alsdl Loy
elsdl @ dad] sty o Al dygatl] A Jglod L 0055y Lo g 35S 8)5-a)
a9 Je gloul A dewdd) 0da w39 (% 83.7) Lkl #2015 plsl bt (% 91.7) #2014
Lslac] Y5 ©Id 48 lio O s pas Il Lodydll oo U S5y Ls ey . JLLI 8L
blis doyd (BT 3oty wlidl JUL JSadl (s dslygdl dsliall OISl slozs] oo
el Loy (% 9.86) sl Lavasss 2014 plell Lggyull dws Lylie M5 o IIS
oy Lo Lolony] 45801 g sty st deund)] 03t 9555 Lo 5y (19.4%) Coly 02015
L 04555 Lo oy alidly sl doasedl s3las Ojls= 5Lié Nl oolhas 45,5 OF e
Ll § sl dwdl 0 0wz Boguoedl UML) gomlhan 4550 dslusll pgasd] Joy 8 dws
(% 19) &b (52015) ‘=Lzll L—w (% 63) (=2014
dil 0dem pLazi]s glon] o Ny dowdll ods § pplass] dlis of ol
s Of s a5 Gl dpo,dll Ao 4S5 Ls liag Glall doslsll JLLT (ol gLisy] i
Lildgudl dsliall OISe0b dahst) b gatd] Slulud) Gl o Lslas] dIYs OI3 L8Ye
J2a1 UL ISl asasss
1Oluogdly ol
Ologdlly gt J) olim Wl dogs ddadad] dwhyully il dwlyall s oo
5V
s P
BS doty 23l Jygatl] e dezs3 35,50 1
oda gLasls 83.7% OIS £2015 elsll § Js—oM Al Joygad] dd O dzs 2.
JUb 8laall gos he gl e dudl
3503 el of Ja oMy p2015 - 52014 pls sW & Sgpall dus dylie s 5o 3.
glel S5 ldos
odls Sl dhsatl] yolas Ojlex Sk dS,a)l of 4.
o Al Llgal dysos s Lgiyad sae s UMl golhie 45,8 dMazwl 5.
Aol Jlg—aVl
gLy s dde b5 1y dgluibl Jo-a¥l dsd dews § wlass| s 6.
deal=l) JLLI Gl

n 02021 ji0dgi--n1443 Jg.i]lg.HJ-(Lpli\)J.& Lell 2soll-61giuw g1) 40820 drolc dlao




(2015-2014 53 gutnd! JHAH (3l Al A Zual53) il guad) e Liuall SIS o Jo gl 518 Sl B I JSoughly 9

1O luo gl
:GY0 OlimWl o5 el dhogdll o3 I bl IS (e

Bsaill yolas e NI Golhs &5 e
IS s JSiy Lol JIgall e slazed) a5 8y5 0
o 35 Olysd e IMS e IS0 @ bl o bl Slylge dais
0l BltoW pamimia) dgine oty goalubl e 2b)] @355 e ooy
2953 Jagetl) douilll Olaad) gLBY &b duldl Jgoll (o Aghne deus blazs)) &) e
J1aalS g ST dewiy 178
s LéJI

It ad Lgogasdl Aliebl d4B o ¥ Coladl U1 diole Lels JULLI JS_gI6
ol Jygatll juan JlosYl Olice suos o gdatws dJWI Slsal JLLI Joglott] 51, 2]
U el dlos oo gdatul o Lpd dgeadl 5855 guag Ly GLEYI 55,1 uassy
& 23 Jlgl s BLab) slois] gue s A8)9)) Lade O3y Il S s Jlos O s
bl il O LS olylze (e 00l wlll (s lyiSiasa oy SULI Ulgaly dylie JLLI US_a)!
doie SLaab] 83ls] (s azw W ddanlly (ALY bl Lysyss Jloio] Jie dde 435
wlel) Ly dolibl yolall ooy Joolabl Lasds oz (Jmsadll suae) JUI JSa)l 1,3 3Ls3)
By blsbls

L8 T N S N

22021 poagi- 01443 Jgﬂl&gy(@li)yh lell aaell-81gium g1) G050 drolc dlao




e s yaa Liga.d - (¥ ST pas Higal .o

iz lybly yolal
Dy ¢ Lo15gudl Oluwgoll LI JSLgll s JUUI I8V 537 ¢ (6088 womd s aasl (1)
8o 01998 ¢ 8,32l dsole « yo-din & dmsatlly duloxh) § yowalo
o Lalys « dpsliall bl doxgiwl Jos JUL JSCall 236 850 Sue LB (2)
s daowe dxale  LodladY polsll § yiwsle Dl ¢ Cguol) xS o lhab) dwwse
10g0. £2012 3l ¢ doylaxtlly duoladY) pg-lsl) aJs
(3) Gordon , (2001) capital structure and Firm value : A study of split capital closed —
End Fund in the uk, city university Business school ,pal2 .
126, £2009 « Ja¥1 )13 « Glos « Guahatlly dybadll su AU ByloY) ¢ de) S ealoddl dis (4)
gl il 4sSa « & )il ¢ AIUI JSLgll Jlo 3ol dssadl ¢ s5allies dsomo o (5)
2090. 21987 « d_aall
gl aeg Gliwsls Qs dazd3 1 g « @IV dusaill c ployy grzsad Osiiwssd  (6)
203,0,1900,38 0. 1993 . M)‘U D el g}[o_szl.” ]|
iy WSyl Epaol g ll b, polme Jdos S e LI B8V, saia sl ke (7)
529-528 » 2004
i) 39501 )18 ¢ Olos ¢ dmaiikl AW SloYl ¢ axeddl 2158 U dlyg eumd] L0 GLas (8)
98 0. 2009 « 255315
 maled] STl ¢ Sl I oYl ¢ ol iy 3 (5 duaw 5 dis SLAH Ae (9)
173y,<=2002
oy 8 dal 48 8y aldl]  LJU) yloYl A8 ye 3855 Wz 9 $)l9-4)) dase S (10)
167 40, (’1998 ¢
170 (0,15500. £2008 « deldally i) o1 3] ¢ los « LI 8yl0¥) « pulee e (11)
(12) Jonthan Berk , Perter Demazro, edition Francoise Dirige par Cunther Capelle Bal-
anced Nicolas couderc, Pearson Education, 2008 ,p322-324
Olos < g9ty il By 515 ¢ 8 polall dJUI 8I8Y) § dodiio « s JT JolS uy)> (13)
196-198 . 62007
<o pabl Olsalad] Hlo ¢ LI 1oy § Jadhsally Jdoul) Slgol $slisdl mllo uase(14)
7600. O O < 8, oldll
2600. £2001 « &yl Lagdl s « S0l « dygad] jolas « ilze dasl s ans (15)
e pobysdl  JosV Olsin § U Blo¥ly dsad)  Gloskw pso )l dse 532ll a e (16)
98,0, 02004 « pLill L sole dsihas
420,62008 ¢ dol> 1 ¢ Glos ¢ AL Oluwsll By13]5 Jysadll ¢ dasl Chugy Clagll ws (17)
¢ bgsal 5l 515 AU 8)loYly Jsedl (s3Lin § ©lySia ¢ doan] dasme ool o (18)
112 0, <=2002 < 8, ald)]

n 02021 ji0dgi--n1443 Jgﬂlg.HJ-(Lpli\)J.& Lell 2soll-61giuw g1) 40820 drolc dlao




(2015-2014 53 gutnd! JHAH (3l Al A Zual53) il guad) e Liuall SIS o Jo gl 518 Sl B I JSoughly 9

cagd ) dsale 4 Se « Lyl Ol & ddysad] SylaY) ¢ Gye gl dama (19)
340,61993

21970 « & pall Slsaldl 515 « 8y aldll « LJWI B8y § OlySie « 3-8 dns Jaz (20)
122 0

1540,21995 « i 15 « Glos « dylo¥l LB ¢ opolhadl] was 5 Cadds) s Sg (21)

11340, 21993 « Bylzbl 515 « dyyuSll ¢ dolell ByloY1 Jgol « Lined 505901 wus gunl ] (22)

4Ll Oluly) Lo

cdolwd) dslio § Hloziadly dogad] Olwlul « g xasdl sl ol aos GLas 3850 (23)
902, £2010 ¢ Olos « piild Elysl Hls

22021 poagi- 01443 Jg.i]l&g.u-(tpli)}& lell aaell-81gium g1y G050 drolc dlao




el 9| s (sl 19 30 8 G (suilid

o jf:'z“iji” st iyl Al s !l 8yl 3
spalsciud)

& ok d) oMty o Lsll opy Byl ailly ,o¥ s e Gt duhyull Cibua
& ) Ldazdl ol 5-aY1 Ly (L g oLall ol s oY) dstnay OST sy a2l 3ol 445
dos 5 all QLS § 83)ledl ails 1 o (e g pass Olug bl Lyis doady 4l
Cls I 5o gl a1 O @ daly ) dnal ;ghasy (elws dgls alll o daome 425 diws
S paoxdy (ndlSl) Clhsdl dogs § adSl polwl logsY a 28l Jgol & dagll
o ime ogd & oLl e IS Ad @ hy Sl S § dulyl) AS e ez A bl
Lyads ol L8l 5529 Lo § Ty ol Aoyl ol ool ol Luill o doo (43ly 1Yl
iy i) Comall e A SLYI LS, o) Sl w) ggibl e Ll Siazsl
sloze¥ly ails oY g dlme Olas @ysp-inbl Cosodl S oo dgutll EpsloYl o 53
plo—a¥) 839 pay Olaogilly pilidl eal ] dwhll Clogs .diall Jsol oS Slgel s
oY d3m0 05 Logidymg s oy M) e dame (Y5 dogiaand s oY QL & Eoodls
ol e Il 3 aatyg s il

Abstract:

There study aimed to show the rule of divorce, its legitimacy,
causes and effect as we it shamed its pillars, conditions and method
of treatments. The importance of the study lies in its statements of
the seriousness of divorce. And it is a reason of family separation.
Lost children and their perversion. Marriage is the most important
things, and the sharia was nurtured by fever of holiness and come
it cannot be dewed lashed for flimsy reason. The study relied on
the analytical inductive approach by referring to the mothers of
the books of fundamentals of jurisprudence, hadith, language and
the Muslim personal status law of 1991. The study concluded with
several results, including: the urgent need to resolve differences
and marital problems according to the holy Quran and sunnah,
because the failure rate in the marital motion ship between couples
especially in our time are Urey high this led to high divorce rate
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it is necessary to know the main reasons that least to divorcee so
couples avoid, put effective treatment to reduce the frequency of
divorce. So that we may preserve a strong and honorable Muslim
family.
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Abstract:

This paper aims to acknowledge the health instructions and
ways of transferring disease of COVIA 19 and to ascertain the ef-
fectiveness of media campaigns in affecting individuals behavior
in responding to instructions . the research problem appeared as the
shortage of media campaigns in providing sufficient information
of the pandemic of COVIA 19.the research answers the following
question :  Did the ministry of health media campaign coverage
caused response from f Khartoum province citizens . theStudy
used analytical descriptive methodThe study used the following
research tools : interview ¢ observation ,questionnaire .Research
results : Media campaignsabout about coronavirous has played an
effective role in increasing Awareness about coivd 19 citizens
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following instructions and helped in commenting social distancing
« and minimize the case of covid 19.

Key words :Media Campaigns - Covid19 - Health awareness
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Abstract:

This study aimed to evaluate the methods and meth-
ods of teaching the Arabic language, the third stage of the
basic education stage, in light of the opinions of teach-
ers in the state of Khartoum, Karary locality. This study
followed the descriptive and analytical approach, and the
study population consisted of teachers of the basic educa-
tion stage, and the number of members of the study sam-
ple population reached (164) teachers who study Arabic
language books in the third cycle. A questionnaire was de-
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signed to collect data and it was distributed to a number
(100). By using the statistical analysis program (SPSS).
The study reached several results, the most important of
which are: Current teaching methods help students to prac-
tice Arabic language skills in the third cycle. The current
teaching methods included in the Arabic language course
contribute to deepening students understanding and ways
of thinking. The study recommended adherence to the
current methods and means used in teaching and develop-
ing the Arabic language, and conducting future research
in evaluating teaching methods and means because of its
importance in developing the abilities of pupils in the ba-
sic education stage.

Key words: evaluation - curriculum - goals - con-
.tent - third episode - Arabic language
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Abstract:

The study aimed to show the rule of Judicial control in all
judicial systems is the guarantee of the realization of the right, se-
curity and safety of society as a representative and representative
of society in ensuring the rule of law and preventing crime and
tracking the perpetrators to receive a fair trial before the compe-
tent authorities. The judicial control authority of the UAE and the
Arab Republic of Egypt has been between the subordination of the
judiciary, the Ministry of Justice and the criminal police by virtue
of public prosecution at the national level and the governorates.
This 1s what the Prophet (peace and blessings of Allah be upon
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him) said to us. The Prophet (peace and blessings of Allah be upon
him) has assigned us the responsibility of every individual within
the society within his capabilities and powers and bearing the con-
sequences of this. The power of judicial control must be strength-
ened to ensure the independence of this authority by clear legisla-
tive provisions that establish any action that allows the executive
branch to interfere in its work for its professional, technical and
financial independence.
Keywords: judicial,tuning, Judicial control
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Abstract:

This study dealt with the subject of the Prophet’s blessing, by ex-
plaining the privacy of the honorable hand of the Prophet (may God’s
prayers and peace be upon him)¢< which was not touched by anything
except that the blessing and its effects appeared, and the divine good-
ness was established in honor of the Prophet (may God’s prayers and
peace be upon him) and in honor.The importance of this study is high-
lighted in dealing with many axes and well-known situations, related
to the Prophet (may God’s prayers and peace be upon him) touching
water and milk with his hand, so he blesses it with increase, goodness
and development. What did the Prophet wipe? With His honorable
hand over any sick of his companions, except that he was cured of his
illness and the pain in him went away immediately. The prophetic
blessing of the foods they eat and the fruits they plow has been prov-
en, so that they increase and grow thanks to the supplication of the
Prophet? And touch his hand.And this is among the sum total of what
the Prophet (may God bless him and grant him peace) singled out for
an increase in his honor and grace.
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Abstracts:

The study dealt with the impact of applying transparency
on administrative performance, an applied study on the Blue Nile
Insurance Company. The problem of the study was the presence
of some shortcomings in the performance of many institutions in
terms of management, and perhaps the reason is due to the absence
of transparency and institutional clarity, which has an important
role in the performance evaluation of the employees of admin-
istrative and institutional bodies . The study aimed to show the
impact of the application of transparency on the performance of
the Blue Nile Insurance Company and the role that transparen-
cy and institutional clarity play in the performance evaluation of
the employees of administrative, sovereign, insurance and insti-
tutional bodies, and the extent to which they are linked to each
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other and to determine the impact of each on the other. The study
used the descriptive analytical method, and the historical method.
One of the most important results is the existence of strong, pos-
itive and statistically significant correlations between transparen-
cy and improving the effectiveness of administrative performance
evaluation. The process of transparency is a process that affects the
growth and future performance of institutions and all their activities,
and requires the allocation of large economic resources and rational
management. The administrative performance evaluation process is
a complex process and affects many Internal and external factors.
Key words: application, transparency, administrative
performance, Blue Nile Insurance
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Abstract:

The paper dealt with the topic of the legal state. The
problem of the paper in the existence of the rule of law
in any country means that the judicial organs and judicial
institutions exercise their duty in a good voice and that ev-
ery citizen knows when to ask his right and where to per-
form his duty and so the research addresses the issues of
equality and justice according to the law in a country, By
claiming its right through law and addressing legal cre-

ation and wars from the application of the rules of justice
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to the problem of research is to address the absence of law
in any country. The importance of the paper is in contrast
to the legal development of the state of law. The applica-
tion and establishment of the rules of justice and the ap-
plication of the law in the state of law ensures the safety
of the citizen. The presence of the law in a country reflects
the development of the state internally and externally,
bringing foreign workers to come for work or investment.
The study aimed to apply the principles of law in the state
and lead to the existence of the legal state to develop and
build its internal basis in a strong manner and build exter-
nal relations with workers according to law in all fields.
The study reached a number of results, the most important
of which is the necessity of working to find clear legal for-
mulas that determine the state’s legality and the authority
of the law according to it. One of the recommendations of
the study is to study the subject in a more comprehensive
and broader manner and to add a new material to the li-
brary in a very important position.
Keywords: legal state, judicial institutions, rules of
justice.
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Abstract:

The aim of this research is to present the electronic contract
as it is a new contract. As it is new, there are problems in the
legal and legal adaptation to it, the lack of legislation, the rules of
affirmation, acceptance and contract documents, and the electronic
tools on which the electronic contract is based. For the year 1984,
the Electronic Transactions Act of 2007, and the contemporary
laws. The contract has been defined in general and the definition
of the electronic contract in law, the law and the characteristics
of the electronic contract and the civil liability, the conclusion
of the electronic contract in the electronic transactions law, For
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the year 2007 and the conduct of electronic contracts in Islamic
jurisprudence, the research concluded that the place of electronic
contract in terms of the general legal framework is no different
from the traditional contract place, yet the uniqueness of the shop
in the electronic contract shows that it exists on the network by
default.
Keywords:responsibility, contracts, civil, electronic
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Electrosynthesis and spectroelectrochemical
characterization of conducting polymers

c Department of Chemistry- Faculty of
Dr.H.E. Elkhidr Science and Technology- Shendi Uni-
versity

Dr.Mohammed Salaheldeen Department of Chemistry- Faculty of
Education- Nile Valley Universit.

Abstract:

Conductive polymers are special type of organic compounds
that have conjugated system enable them to conducting electrical
current. They have distinctive properties render them attractive to
be used in different application such as capacitors, sensors, ano-
des for fuel cells, or for protection against corrosion, the photo-
degradation of semiconductor electrodes in galvanic cells and for
other applications. Synthesis and investigation of new conjugated
polymers are essential to improving the electronic and optoele-
ctronic properties of these materials and in turn improvement of
the performance of the devices. For instance, this review aims
to define important sides of electrochemical synthesis and elect-
rospectorochemical characterization of conducting polymers and
some of their applications, with special prominence to carbazoles
and some of its derivatives.

Keywords: conducting polymers, carbazoles, Electropolymeriza-
tion, Electrochromism
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Electrosynthesis and spectroelectrochemical characterization of conducting polymers

1.Introduction

In 1977 polyacetylene was proved to gain metallic properties
1.eelectirical conductivity. This early discovery encouraged scien-
tists to test polyacetylene as rechargeable active battery electrode.
Their promising results motivated global efforts to creat polymer
battery. The simple conjugated polymer, can be transformed to
conductive material through process known as doping reaction,
which consist of partial oxidation (p-type doping) or partial reduc-
tion (n-type doping)®

Conducting polymers are developing steadily and their appli-
cation in technology,is expanding. Therefore, the conducting poly-
mers with conjugated double bonds, such as, polypyrrole, poly-
thiophene and polyaniline have drawn the attention of researches
as new advanced materials. Conducting polymers are often syn-
thesized byelectrochemical polymerization. The monomer, the
supporting electrolyte, and the solvent are taken into the electrlo-
lytic cell and the electrolysis is carried out by applying a voltage
between the working electrode (Pt, Au, C, etc.) and the counter
electrode. Usually, the film of the conducting polymer is formed
during anodic polarization®:

Recently, carbazole is receving considerable attention as con-
ducting polymer because; it has a good electrical and photoele-
ctrical properties; also carbazole is charge transporting material
(hole transporting) and different substitutents can be introduced
into carbazole backboneto prepare polycarbazole derivatives with
various properties and promising applications®.

2. Conducting polymers

Conducting polymers are materials that are capable to condu-
ct electricity. They are not plastics and hence, are not thermofor-
mable. They belong to organic family due to their insulating na-
ture. Like metals and alloys, inorganic semiconductors, molecular
and electrolyte solutions, and inorganic electroactive solids, they
include a group of compounds and materials with very distinctive
properties. Conducting polymers have resemblances from an elec-
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trochemical perspective to all of the other compounds and mate-
rials stated above, making them a highly attractive research area.
Furthermore, such research has led to several new uses, extending
from corrosionprevention to analysis. In addition, the descriptions
of conducting polymers, such as reversibility, obtainability in film
shape and worthy environmentally friendly, improve their bud-
ding use in practical applications. Therefore, conducting polymers
have invaded many arenas.Of the many noteworthy conducting
polymers that have been developed over the last eras, those based
on polyaniline, polypyrrole, polythiophene, polyphenylene and
poly(p-phenylenevinylene)s have attracted much attention(Figure
1). Regarding conductivity of such polymers, the motion of de-
localized electrons happensthrough conjugated systems; however,
the electron hopping mechanism is likely tobe effective, especially
between chains (interchain conduction) and defects. Electrochem-
icaltransformation usually leads to a reformation of the bonds of
the polymers prepared by oxidative or less frequently reductive
polymerization of benzoid or nonbenzoid (mostly amines) and het-
erocyclic compounds. The instability of polyacetylene, which is
recognized as a conducting polymer, in air rtards its practical use.
However, substituted polyacetylenes (figure.2) into which substi-
tuents are introduced are convenient for feasible applications, be-
cause they have high oxidative stabililty and grant the formation
of films from their solutions.

Generally, organic compound have very faint electronic con-
ductivity with values of specific conductivity ¢ that are as much
as 10" time less than those of metals.

Conductivity 6 =J \E

Which J is charge motion orcurrent density, E is electric field.

The degree of conductivity of ogranic conducting polymers
aries between two states of relative oxidation and reduction. In
case of polymer it self loses electrons (partial oxidation) polymer
produced two psitive charge polarons,in case further oxidation re-
sulting more polarons (doped) @.
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Figurel. The structure of most known conducting polymers in
their neutral insulating form
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Figure 3. The band gap in solid ©.
2.1. Synthesis of conducting polymers

Conducting polymers could be synthesized by either chem-
ical or electrochemical polymerization methods. Electropolymer-
1zation is more advantageous since the reactions can be performed
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at room temperature, the thickness of the films can be controlled,
polymer films can be directly formed at the electrode surface, and
it is possible to obtain homogeneous films ©.

Oxidation of monomers can be achieved within two menti-
oned methods where the polymerization reaction is stoichomet-
ric in electrons. One challenge is usually the low solubility of the
polymer. However, in some cases, the molecular weight need not
be high to achieve the desired properties. The electrical properties
can be fine-tuned using the methods of organic synthesis.

Several other methods for the synthesis of conducting pol-
ymers have been developed, such as electrochemical, photoche-
mical or biocatalytic oxidative polymerization using naturally
occuring enzymes. Most conducting polymers are prepared by
oxidative coupling of monocyclic precursors. Such reactions enta-
il dehydrogenation.
nH-(X)-H — H-(X)n-H + 2(n-1) H" + 2(n-1) ¢

Synthesis and investigation of new conjugated polymers are
crucial to refining the electronic and optoelectronic properties of
these materials and in sequence enhancement of the performance
of the devices. One general encounter in the field is realization of
high electron affinity (n-type) conjugated polymers, for improving
electron injection/transport and low ionization potential (p-type)
conjugated polymers for better hole injection/transport in polymer
electronic devices. Of particular attention are polymers that merge
high fluorescence quantum yields with low ionization potential or
high electron affinity .

In recent times, little attention has been paidto chemical po-
lymerization of the above conductingpolymers. Chemical polym-
erization is of particularsignificance since this synthesis is the most
practicableroute for the outsized scale production. Besides, itwas
shown that chemical synthesis produces a polymerhaving a higher
molecular weightlngeneral, chemical oxidation delivers conduct-
ing polymers as powders, whereas the electrochemical synthesis
lead to films deposited on working electrode.
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More recently, increasing attention has been directed towards their
functionalised derivatives primarily polypyrrole, polythiophene
and polyaniline because functional groups enable fine-tuning of
monomer and polymer properties and may also provide attach-
ing points for polymer postmodification. The conducting polymers
can be polymerized by two methods via chemical and electroc-
hemical techniques, electrochemical method compromises a bet-
ter control over properties as they can be acheived by changing
experimental conditions such as electrolyte, oxidation potential,
solvent, etc. Conjugated polymers are organic semiconductors, the
semiconducting behaviour being associated with the © molecular
orbitals delocalized along the polymer chain. Their main advanta-
ge over non-polymeric organic semiconductors is the possibility
of processing the polymer to form useful and robust structures.
The response of the system to electronic excitation is nonlinear,
the injection of an electron and a hole on the conjugated chain can
lead to a self-localized excited state which can then decay radiati-
vely, suggesting the possibility of using these materials in electro-
luminescent devices ®,

> e T
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Figure 4. Mechanism of the first step of the electrooxidation of
monomer
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2.2 Application of Conducting polymers

A range of applications towards technology of these materi-
als has been projected and established.Conductingpolymers (CPs)
have been, carefully, studied during the last eras regarding their
potential application for example as capacitors, sensors, anodes
for fuel cells, or for protection against corrosion, the photodegra-
dation of semiconductor electrodes in galvanic cells and for other
applications. Generally, conducting polymers are infusible and ins
soluble in common solvents. The preparation of conducting poly-
mer nanocomposites is a promising route to provide the hybrid
material with some kind of processability (colloidal stability or
mechanical strength), extending the applications of these materi-
als. Moreover, chemical origin and the special properties of the in-
corporated materials add new characteristics to the resulting nano-
compos. Conducting polymers have attracted great fundamental
and applicative interest due to their special properties, such as
tailoring of electronic properties by the molecular structure, con-
trollable electrical conductivity and nanostructured shapes (films,
nanowires, nanoparticles), and low cost high yield synthesis.

The electrochemical preparation of a variety of conducting
polymers has been extensivelyexplored due to their electrical re-
dox and photochemical properties and ability for a number of pra-
ctical applications, i.e. as batteries, and lightemitting diodes . Car-
bazole-containing polymers have been expansively studied for the
various applications due to their good hole transport, luminescent
and electroactive properties . Most of these polymers contain car-
bazolyl groups as pendants. Much less presentations are reported
on the polymers containing carbazole moieties in the main chain
©

Polymers have long been thought of and applied as insula-
tors. Indeed, not so long ago, any electrical conduction in poly-
mers mostly due to loosely bound ions was generally regarded as
an undesirable phenomenon. The unique properties of inherently
conductive polymer backbones from the possibility of fine-tuning
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the conductivity by adjusting the amount of dopant incorporated
within the polymer, doping/undoping reversibility, and the optical
absorption characteristics in the UV, visible and near infrared as
well aids, electromagnetic, absorption, characteristics. Conduc-
tivity of polymer related to low band gap which is both p- and
n-dobable,as both the anode and the cathode has been reported.
The uses of conducting polymer in many practical applications
depends on their environmental, electrochemical and thermal sta-
bilities. The time and temperature dependences of conductivity
have been made to understand the aging process and mechanics of
conduction.

Molecular electronicsME materials differ from conventional
polymers by having a delocalized electronic structure that can ac-
commodate charge carriers such as electrons and holes. CPs such
as polypyrroles, polythiophenes and polyanilines have been pro-
jected forapplications for a wide range of Molecular electronics
ME devices.One of the main reasons for such a wide-spread in-
terest is due to the reported observation that these interesting elec-
tronic materialsexhibit full range of properties from insulator to
superconductor depending upon chemical modification. CPs have
been found tohave applications as optical, electronic, drug-deliv-
ery, memory and biosensing devices. The major challenge con-
fronting the materialscientists including chemists and physicists
i1s how do the properties of these electronic materials differ from
those of conventionalsemiconductors. Another advantage lies in
the fact that these materials possess specificadvantages such as
high packing density,possibility of controlling shape and electron-
ic properties by chemical modification (%

2.3. Polycarbazoles and its derivatives

Carbazole unit (figure. 5) can be substituted at the 3- and
6-position as well as 2- and 7- position to provide poly carbazole
derivatives with different properties and potential application, car-
bazole exhibit high thermal and photochemical stability and ava-
ilable. In addition to is cheap material and can be produced from
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coal-tar distillation and has biological activity and as attractive
building blocks for construction of functional materials. Figure 5.
Mecanism of polymerization of carbazoe.

Carbazole is rich electron donor, (reversible redox behavior),
and high charge carrier mobilities. Due to the ease of formation
of relatively stable radical cations (polarons), carbazole readily
polymerize at electrochemical polymerization process. The fist
report of electropolymerization of carbazole was carried out by
Ambrose and Nelson in1968. They have exhibited that carbazole
could polymerize from 3, 6 and 9, positions and also noted that
coupling could proceed through the 1 and 8 positions; however,
these positions are sterically hindered due to rigid structure of car-
bazole. Carbazole containing polymers are of interest due to their
applications in electrochromic devices, hole transport layers, mi-
crocavity photoconduction, and as photovoltaic components that
provide a very efficient matrix as a current carrier transport ©.

Carbazole compounds are also efficient electron-transfer pho-
tosensitizers for a wide variety of onium salt photoinitiated cation-
ic polymerizations, and polymers containing carbazole compounds
are generally very good photosensitizers. Crivello et al., found that
the inclusion of even a small amount of a carbazole photosensi-
tizer, such as PVCz, was effective in markedly accelerating the
photopolymerizations of epoxide and vinyl ether monomers. The
broadening of the spectral response through the use of these car-
bazole-based photosensitizers accounted for the rate enhancement
of the polymerization reactions. Copolymers of N vinylcarbazole
with two vinyl monomers and a dimeric photosensitizer were syn-
thesized and also shown to be efficient photosensitizers (11).
2.3.1 Electrochemical polymerization of carbazoles

The polymerization is reaction to convert monomers to a
polymer. The methods of synthesis polymers was devided into two
methods; chemical methods and electrochemical methods. Chem-
ical synthesis has the advantage of being a simple process capable
of producing bulk quantities of polymers. However, electrochem-
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ical methods has agood processebility.A new class of polycar-
bazol-CPs has been industrializedlately. The polycarbazole-CPs
found, a rather limitedapplications, except poly-vinylcarbazole
presenting uniqueoptical and electrochemical properties. It is
known that, during poly-N-carbazole growth, N-alkylated mono-
mers electropolymerized at the v3-3" and 6-6' heterocyclic posi-
tions, affording mainly tetramers soluble in the electrochemical
medium. Because of this solubility issue forbidding film produc-
tion, interest in this CPs class for sensing applications was rather
limited calling for newly designed electropolymerizablecarbazole
monomers overcoming this limitation .

During the past two decades, conjugated polymers with dif-
ferent chemical structures emitting different colors in the whole
visible range have been widely investigated, and devices based on
these materials have been fabricated. These organic electroactive
and photoactive materials are usually based on, carbazole moieties.
Among them, increasing interest has been paid to polycarbazoles
(PCzs) because they are one of the most promising candidates for
hole-transporting and photoluminescence efficiencies units. More-
over, PCzs have the possibility of substitution at N position. This
facile process provides the opportunity to improve both the sol-
ubility and functionality of the resulting polymer. On the other
hand, flexible side chains can cause steric hindrance and thereby
provide a means to control the effective conjugation length and
thus tuning the color of the emitting light in devices.

The principal properties of polycarbazole (PCz) might be im-
proved by the introduction of a proper moiety in the backbone of
the polymer, which can be facilely achieved by electrochemical
copolymerization process.Polycarbazole (PCz) thin film synthe-
sized on SnO, coated glass subsirates. The electrolyte type used
was be a hydric LiClO,. It is shown that, after optimization of
potential scanning domain PCz are systematically obtained. The
film obtained with LiCIO, as electrolyte is homogenous, their cov-
erage efficiency on SnO, is very high. Also we can obtained PCz
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by carbazole oxidation in solution with acetonitrile in the volume
ratio 1/2, containg.0.1M tetraethyl ammonium perchlorate. It is
shown the film is also homogenous and the coverage efficiency
can obtained only when athin film of carbazole was deposited by
evaporation under vacuum before electro polymerization (12).

Figure 5. Mechanism of polymerization of carbazole

Soluble conducting polycarbazole using 4-methyl carba-
zole-3-carboxylic acid monomer were synthesised by electrochem-
ical oxidation in acetonitrile. . The synthesized -electrochromic
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poly(4-methyl carbazole-3-carboxylic acid ) was characterized
by electrochemical and spectroscopic techniques.Introduction of
side chain (alkyl, withdrawing, donating group) increase the pro-
cessability and electronic properties of the polymer

High quality polymer films can be easily electrodeposited
by low-potential anodic oxidation of carbazole and its alkyl de-
rivatives Noctylcarbazole, N-(6 bromohexyl) carbazole, 1,6-bis(-
carbazolyl) hexane in boron trifluoride diethyl etherate (BFEE)
or mixed electrolytes BFEE + CHCI3. A set of alkyl substituted
carbazole-based conducting polymers have been synthesized by
direct anodic oxidation of carbazoe and its derivatives N-OCz,
N-BHCz and 2Cz-H in BFEE and BFEE + CHCI3 solutions. They
all showed much lower oxidation potentials in BFEE than those in
ACN (13).

2.3.2.The polymerization of N- substituted carbazoles

Poly (N-vinylcarbazole) (PVCz) materials have been exten-
sively studied. They exhibit interesting electrical and optical prop-
erties as light emitting diode materials, solar cells, and applica-
tions in various electrochromic devices. Specifically, PVCz shows
good hole-transport properties which have important applications
for improving the performance of organic electroluminescent de-
vices. Others have reported applications in amperometric chemi-
cal sensors. PVCz exhibits these interesting properties primarily
due to the carbazole group (14).

Electropolymerization by cyclic voltammetry and chrono-
amperometry of N-ethylcarbazole (ETCZ) and 3,4-ethylenedioxy-
thiophene (EDOT) was carried out in water /methanol (v/v: 1/3
0.01 M sodium dodecylsulfate (SDS) and 1.25 M perchloric acid
on platinum button electrodes. Methanol improves the ethylcarba-
zole solubility and allows a well-defined polymer growth on the
working electrode. The SDS makes easier the ETCZ and EDOT
electropolymerization. Indeed, the presence of micelles decreases
the monomer oxidation potential and induces an acceleration of
the polymerization. ETCZ and EDOT have similar monomer ox-

n 02021 jr0igi- 21443 Joill guj-(uala) juis Lell 222ll-igim g1 doba0 drols dlao




Electrosynthesis and spectroelectrochemical characterization of conducting polymers

idation potentials in this medium. Moreover their polymers show
a better stability than the polymers obtained without surfactants.
Therefore, electropolymerization mixtures of these monomers
was carried out with different ratios (v/v, 70/30, 50/50 and 30/70)
in order to prepare copolymers and the resulting products were
characterized by electrochemistry, IR and UV-/visible spectrosco-
py and SEM. (15).

From the literature we found that N-(Hydroxymethyl) carba-
zole was synthesized electrochemically coating thin film on carbon
fiber micro electrodes. Surface characterization of electrocoated
poly (N-(hydroxymethyl)carbazole) of carbon fiber microelec-
trode (CFME) was performed by reflectance FTIR spectroscopy,
scanning electron microscopy, and cyclic voltammetry (15).

In previous study, the scientsits synthesized and polymerized
some tertiary arenes based on N-ethylcarbazole and thiophene.
N-ethylcarbazole was chosen as an internal conjugated moiety
so as to provide a planar, synthetically flexible core, which could
easily be derivatized with no loss in extent of conjugation. Since
discovery of photoconductivity of PVCz by Hoegl, carbazole con-
taining polymers have great importance in photo-electronictech-
nology Due to ease of formation of relatively stable radical cations
(holes), high charge carrier mobilities, high thermal and photo-
chemical stabilities, these polymers have been used in electrochro-
mic devices, hole transport layers, electro-xerography, microcavi-
ty photoconduction, and as photovoltaiccomponents that provide a
very efficient matrix as a current carrier transport. Carbazole could
also be easily functionalized at (3,6) (2,7) or N-positions, and then
covalently linked into polymeric systems, both in the main chain
as building blocks and in a side chain as pendent groups (16)

Poly (3,6-N-vinylcarbazole) films were prepared by electro-
chemical oxidation of N-vinylcarbazole on a Pt electrode using
acetonitrile as solvent and tetracthylammoniumtetrafluoroborate
as electrolyte. The electrosynthesis was carried out by electrical
potential cycling in the presence of two different bases: tetraeth-
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ylammonium benzoate (Bz ) and tetracthylammonium phthalate
(Ph ). These salts were expected to modify the acidity level of
the electrolyte since they can act as scavengers for the protons re-
leased during the polymerization, when the reaction takes place in
the carbazole unit. Products were characterized by cyclic voltam-
metry, scanning electron microscopy, FTIR spectroscopy, thermo-
gravimetric analysis, differential scanning calorimetry, absorption
spectroscopy and four-probe electrical conductivity measure-
ments. Both bases influenced significantly the chemical structure
and morphology of the deposited materials. The presence of Ph
in the electrolyte decreases the cross-linking of the electrodepos-
ited polymer, leading to a poly(3,6-N-vinylcarbazole) bearing a
more uniform morphology, higher thermal stability and electrical
conductivity compared to those of the polymers obtained in the
presence of Bz and without acidity control (16).

Carbazole could also be easily functionalized at its 3,6- or N
positions and then covalently linked into polymeric systems, both
in the main chain as building blocks and in a side chain as pendent
groups . Due to the ease of formation of relatively stable radical
cations (polarons), carbazole readily polymerize at electrochemi-
cal polymerization process. The fist report of electropolymeriza-
tion of carbazole was carried out by Ambrose and Nelson They
have exhibited that carbazole could polymerize from 3, 6 and 9,
positions and also noted that coupling could proceed through the
1 and8 positions; however, these positions are sterically hindered
due to rigid structure of carbazole(9)

Since polyacetylene doped by oxidizing or reduced agents
showed good electrical conductivity. Many studies have been de-
voted th the electrical properties of the conjugate polymers. Among
these conducting polymers, polyaniline(PANI) has recieved great-
er attention owing to its good stability in the presence of oxygen
and water and has electrochemical properties for development of
battries and electrochromic display devices.Carbazole derivatives
also have been of greater interest because of their useful applica-
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tion especially in electrophotograph and electroluminescence de-
vice (8).

2.3.3 The conductivity of polycarbazole

The solid state conductivity ofpolycarbazole with respect to
initial carbazole concentration was linearly proportional to con-
ductivity. i.e., anincreasing monomer concentration leads to an
increasein the amount of radical cations. This increases theconju-
gation length of the polymer and also increases theconductivity of
the polymer.The conductivity of polycarbazole was found as 7.0 x
10-3 -1.27 x 10-3S (17).

Polycarbazole (PCz) can be electrochemically deposited to
yield conducting thin films on desired electrodes and are khown
to be electrochemically stable and show better redox behavour in
protic acid medium. It has been revealed that reduced Polycar-
bazole (PCz) show yellow colour and low conductivity (> 10-9
Scm-1) where oxidized Polycarbazole (PCz) are green and have
enhanced conductivity (> 10-3 Scm-1). The electrical conductivity
of PCz at room temperature is quite low (about 2.5 X10-12 Scm-1)
(17).

3. Electrochromism

Electrochromism refers to the reversible color change of
electroactive materials upon reduction (gain of electrons) or oxi-
dation (loss of electrons), on passage of electrical current after the
application of an appropriate electrode potential. Electrochromic
polymers have received increasing attention due to their potential
for structurally controllable HOMO-LUMO band gap, fast switch-
ing speeds, high contrast ability, and easily processing. With these
properties they become more advantageous than the ones which
are in inorganic nature. The optical change in these electrochromic
polymers is influenced by a low electric current at low potentials
in the order of a fraction of a volt to a few volts. The color is de-
termined by the band gap, defined as the onset of the ®1 7 * tran-
sition. Then, band gap control becomes an important issue in the
construction of dual-polymer based electrochromic devices where
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a low band gap (cathodic coloring) polymer is matched with a high
band gap (anodic coloring) polymer to obtain a high degree of
contrast during the switching process. A material which has more
than two redox states may exhibit electrochemically several colors
and it can be termed as poly-electrochromic. Theoretical consider-
ations suggest that the absorption and emission spectra of certain
dyes may be shifted by hundreds of angstroms upon application of
a strong electric field. This effect is called “electrochromism”, in
analogy to “thermochromism” and “photochromism” which de-
scribe changes of color produced by heat and light. Electrochro-
mism refers to the reversible color change of electroactive mate-
rials, during the electrochemical redox reaction. When switching
the redox states generates new or different visible reigon bonds,
colur changes are commonly between transparent (bleached) state
where the chromophore only absorbs in UV reigon and coloured
state or between two coloured states electrochromic material may
be exhibt several colours so called (polychromics). Electrochro-
mism can be defined as a reversible color change in a material
caused by an applied voltage. The first studies about electrochro-
mic materials started with inorganic semiconductors such as tung-
sten trioxide (WO3) and iridium dioxide (IrO2), and then organic
small molecules such as viologens, metallophthalocyanines and
finally conducting polymers, received much attention for electro-
chromic applications. In the most of the researches onto electro-
chromic materials, donor and acceptor moieties are conjugated to
the main chain of the polymers (18)..

Electrochromic materials are generally first studied at a sin-
gle working electrode, under potentiostatic or galvanostatic con-
trol, using three electrode circuitry. Electrochemical techniques
such as cyclic voltammetry, coulometry, and chronoamperometry,
all with, as appropriate, in situ spectroscopic measurements are
employed for characterization. An electrochromic device is es-
sentially a rechargeable battery in which the electrochromic elec-
trode is separated by a suitable solid or liquid electrolyte from a
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charge balancing counter electrode, and the color changes occur
by charging and discharging the electrochemical cell with applied
potential of a few volts. After the resulting pulse of current has de-
cayed and the color change has been effected, the new redox state
persists, with little or no input of power, in the so called “memory
effect”. Carbazole containing polymers are of interest due to their
applications in electrochromic devices, hole transport layers, elec-
tro-xerography, microcavity photoconduction, and as photovoltaic
components that provide a very efficient matrix as a current carrier
transport, also can use the electrochromic devices in controllable
light reflective or light transmissive device for optical information
and storge,sunglasses,protective eyewear for military,example of
elecrtochromic materials is viologens (19).
4. Electrochemiluminescence (ECL)
Electrochemiluminescence is light emission stimulated by
electrical current. In organic compounds, electroluminescence has
been known since the early 1950s, when Bernanose and coworkers
first produced electroluminescence in crystalline thin films of acri-
dine orange and quinacrine. In 1960, researchers at Dow Chemi-
cal developed AC-driven electroluminescent cells using doping.
In some cases, similar light emission is observed when a voltage
is applied to a thin layer of a conductive organic polymer films.
Electro generated chemiluminescence (ECL) has widely been ap-
plied as a sensitive and selective detecting techniquefor many an-
alytical applications; it is also anexcellent model for investigating
the mechanism of electrontransfer. ECL is a process that involves
photongeneration by homogeneous electron transfer (ET)between
electrochemically generated radical cations andradical anions that
form in close proximity to the electrodesurface in an ECL cell
Mechanism of ECL the electro active speacies is excited to excit-
ed state and with redox can be emitting with emission of light with
appropariate (20)
Carbazole is rich electron donor,(reversible redox behavior),che-
miluminesence (ECL) is aprocess involve photon generation by
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homogenous electron transfer(ET) between radical of cations and
anions in close to surface of electrodes in the cell. Mechanismof
ECL the electro active speacies is excited to excited state and with
redox can be emitting with emission of light with appropariate
wave length depending on (AH enthalpy),carbazole or molecules
incorporating carbazole moieties have been investegated as light
emitting materials and as hole- transporting materials in (OLED)
because they have high reversibility upon electrochemical oxida-
tion .As an electron transfer function, carbazole has been proven
to be a good hole-transport material in organic light emitting di-
odes (21)

5. Light emisson diode (LED)

Consist of achip of semiconducting material impregnated, or
doped, with imputities to create a p-n junction.As the other di-
ode current flows easily from the p-side,or cathode,to the n-side,or
anode but not in reverse direction.Charge- carriers electrons and
electron holes flow into the junction from electrodes with diffrent
voltages,when an electrons meets the hole,it falls into lower ener-
gy level and releases energy in form of photon.the wavelength of
light emitted depends on band gap energy of materials forming the
p-n junction.LEDs are usually built on an n-type substrate,with
electrode attached to the p-type layer deposited on its surface. If
the emitting layer materials of an LED is an organic compound, it
khnown as an organic light emitting diode(OLED), to function as
semiconductor, the organic emitting material must have conjugat-
ed pi bonds,the emitting material can be small organic molecule in
acrystalline phase,or apolymer. Polymer can b flexible;such LEDs
are known as PLEDs orFLEDs. Compared with regular LED,-
PLED are lighter,and polymer LEDs can have the added benefit of
being flexible.Some possible future applications of OLEDs could
be:

-Inexpensive,flexible displays
-Light sources
-Wall decoration.
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There is substantial interest in the development of new light
sources based upon formation of emissive states in thin films of
organic dyes, through direct injection of electrical charge into sin-
gle layer or multilayer thin films (organic light-emitting diodes,
OLED:s, or organic electroemissive devices, OLEDs). The interest
in this type of electrically pumped luminescence can be traced back
several decades to observations of light emission in thin films of
single-crystal molecular materials such as anthracene and to stud-
ies of several electrochemically driven light emission processes at
molecular crystal electrodes2. Two different classes of materials
have emerged recently based upon ultrathin films of (a) extended
conjugation polymers exhibiting strong luminescence (e.g., deriv-
atives of, polyparaphenylenevinylene PPV, and related lumines-
cent polymers) and (b)vacuum-deposited small molecule systems
including tris(8-quinolinolato-N108) aluminum and several other
vacuum-compatible luminescent dyes.

5.1 Polycarbazolein OLED

The carbazole family forms a subset of the organic mate-
rials under study for blue EL applications. Polyvinylcarbazole ,
polycarbazole , and many others derivatives have been used to
achieve blue OLED. Siove et al. recently showed that the dimer
of N-ethyl-carbazole exhibits a remarkable blue photolumines-
cence.These good electro-photoactive properties make carbazole
containing polymers as suitable materials for LED and other opto-
electronic devices. Carbazole units can be linked in two different
ways leading to either poly(3,6-carbazole) or poly(2,7- carbazole)
derivatives. While the former class seems to be very interesting
for electrochemical and phosphorescence applications, the latter
shows very promising optical properties in the visible range for
organic light emitting diodes (OLED)(22).
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Owing to their promising electrical and photophysical prop-
erties157 polycarbazoles are interesting candidates for applica-
tions in optoelectronic devices such as OPVs, OFETs and OLEDs.
Polycarbazoles are strong blue emitters with high fluorescence
quantum yields and they are excellent hole transport materials
with high thermal stability and glass forming properties. More-
over, depending on the substitution and connection pattern (3,6- vs.
2,7-linkage, ) they can closely match the hole injection energy of
ITO electrodes. The 2,7-linked polycarbazoles are often favoured
to 3,6-linked polycarbazoles because of their higher fluorescence
quantum yields in solution and their extended conjugation over
several monomer units. OLEDs have been fabricated from both
2,-7 and 3,6-linked, polycarbazoles. However, compared to the
devices made from D-A conjugated polymers mentioned above
these were rather low performing OLED devices. As an acceptor
moiety in D-A compounds triarylboranes have been successfully
used in small molecule OLEDs in the past decade. They have been
shown to be applicable as electron transport layer, hole blocking
layer and light emitting layer with colours ranging from blue, over
green, yellow to orange depending on the donor and the bridge.
Even white light-emitting devices have been fabricated from triar-
ylborane containing molecules.(22).

An OLED is an electronic device made by placing a series of
organic thin films between two conductors. When electrical cur-
rent is applied, a bright light is emitted. A device that is 100 to
500 nanometers thick or about 200 times smaller than a human
hair. Organic light-emitting devices (OLEDs) have shown poten-
tial to be low-cost, full color flat panel displays due to their merits
of high brightness, easy fabrication, and the availability of a wide
range of
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The battery or power supply of the device containing the
OLED applies a voltage across the OLED.
An electrical current flows from the cathode to the anode through
the organic layers (an electrical current is a flow of electrons).
At the boundary between the emissive and the conductive layers,
electrons find electron holes.
The OLED emits light.
Generally, OLEDs are composed of functionally divided organ-
ic multi-layers, a hole-transporting, an emitting, and an electron
transporting layers sandwiched between two electrodes.Charge
carriers (holes and electrons) areinjected and transported from
the anode and cathode,and are recombined in the emitting layer
to emitlight.The primary role of the hole-transportinglayer is to
assist the hole injection from the anodeinto the light-emitting layer
and block electronswithin this layer, transporting the holes to the
emittinglayer, thus maximizing the recombination probabilityof
the injected carriers. The materialsused as hole-transporting mate-
rials should be good hole conductors and possess good mechani-
cal, thermal and electrochemical properties (23).
The rapid development of our information-intensive society has
increased the technological demands of flat panel displays. In par-
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ticular, organic light emitting diode (OLED) devices are attractive
for their application in next generation flat panel displays due to
their low-cost fabrication, high pixel density, bright electrolumi-
nescence with high contrast, high efficiency, wide visual range,
and lowdirect current (DC) voltage requirements. Recently, OLED
devices have beencommercially applied for cellular phones and
small-sized televisions by Samsung and Sony, respectively. Al-
though research on OLED devices has been continued for a long
time, they have been inadequate for larger size of displays, where-
in the most challenging technical problem has been involved with
the selection of an organic material that is both efficient and stable.
(24).

Currently, many carbazole compounds have been used as
host materials for OLEDs. It is very important to balance between
the hole, electron injection, and transportation. The multi-func-
tional electroluminescent small molecules and polymers have al-
ready been discussed whereby light emission and electron- and
hole-transporting properties are combined in one material to
achieve high efficiency (25)

The vacuum-deposited small molecule OLEDs are also often
doped with low concentrations of other dyes such as quinacridones
with longer wavelength emissions, which allow for enhancement
of the electroluminescent response and color tuning.(25)

Organic light emitting devices (OLEDs) have shown potential to
be low-cost, full color flat panel displays due to their merits of high
brightness, easy fabrication, and the availability of a wide range of
emission colors. The past decade has seen great progress in both
device fabrication techniques and materials development (25)

Initial studies on poly (2,7-carbazole) derivatives indicated great
potential as blue-light-emitting materials. For instance, homopoly-
mers exhibit blue fluorescence with a maximum of emission near
415-440 nm with relatively high quantum yields.9,27 Taking ad-
vantage of the chemical versatility of the carbazole unit, many
poly(2,7-carbazole) derivatives were specifically developed to
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maximize their electroluminescence properties.

The carbazole family forms a subset of the organic materials un-
der study for blue EL applications. Polyvinylcarbazole Polycar-
bazole and many others derivatives have been used to achieve
blue OLED. Siove et al. recently showed that the dimer of N-eth-
yl-carbazole exhibits a remarkable blue photoluminescence These
good electro-photoactive properties make carbazole containing
polymers as suitable materials for LED and other optoelectronic
devices. The most important topics of the rapidly developing field
of conducting polymers especially on carbazole containing ones
are reported recent literatures (22).

Carbazole containing polymers are of interest due to their ap-
plications in electrochromic devices, hole transport layers, elec-
tro-xerography, microcavity photoconduction, and as photovoltaic
components that provide a very efficient matrix as a current carri-
er transport. These polymers also constitute an important part of
the photoconductive polymers and organic photoreceptors These
polymers obtained have also various advantageous properties;
such as, high charge carrier mobilities, high thermal and photo-
chemical stabilities.Carbazole could also be easily functionalized
at its 3,6- 2,7- position or in N-positions and then covalently
linked into polymeric systems, both in the main chain as building
blocks and in a side chain aspendent groups (9).

Molecules incorporating carbazole moieties have been investigat-
ed extensively as light-emitting materials and as the hole-transport-
ing materials in organic light-emitting devices (OLED) because of
their high reversibility upon electrochemical oxidation..Previous-
ly, we established a feasible synthesis, using Suzuki coupling reac-
tion, of molecules containing pyrimidine moieties. These pyrimi-
dine-containing materials undergo reversible reduction processes,
which suggests that they hold promise for use in light-emitting and
electron transport materials. We anticipated that the preparation of
a molecule that combines the individual characteristics of carba-
zole (i.e., electron richness) and pyrimidine (i.e., high electroneg-
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ativity) moieties would afford a new kind of material. In this letter
we report the synthesis and properties, including ECL behavior, of
such a novel molecule(20).

6. Application of polycarbazole

Polycarbazole (PCz) is one ofmany relatively new conduct-
ing polymer groups with good electrochemical characteristics,
and its conductiveform can easily be obtained by the electrochem-
icalmethod. Investigations related to chemical modificationor co-
polymerization of carbazole with othermonomers have led to the
use of PCz and its derivativesas redox catalysts, photoactive de-
vices, sensors,electrochromic display, electroluminescent device-
sand biosensors (8).

A new class of polycarbazole-CPs has been developed re-
cently. The polycarbazole-CPs found rather limited applications,
except poly-vinylcarbazole presenting unique optical and elec-
trochemical properties. It is known that, during poly-N-carbazole
growth, N-alkylated monomers electropolymerized at the 3-3” and
6-6" heterocyclic positions, affording mainly tetramers soluble
in the electrochemical medium. Because of this solubility issue
forbidding film production, interest in this CPs class for sensing
applications was rather limited calling for newly designed elec-
tropolymerizablecarbazole monomers overcoming this limitation.
Moreover, if successfully grown, such polycarbazole-CPs films
should include an appropriate grafting surface chemistry to link
covalently capture probes of interest (post-polymerization func-
tionalization) resulting in innovative polycarbazole-CPs based
transducing surfaces. (26)

Polycarbazole in electronics industry are overtaking their long
established passive roles as insulating and encapsulating materi-
als to more active new application. Polymers and oligmers can be
used as materials for diodes, thin film transistors and light emitting
diodes (LEDs). Acceptor-substituted carbazole derivatives also
were designed as novel photoconductive materialsand non-linear
optical materials with large photorefractive effect. Several elec-
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troluminescence (EL) materials containing carbazole group had
been used in lightemitting diodes (LEDs) devices (27)

carbazole and its N-substituted derivatives wereextensively-
studied by Ambrose et al. They investigated the reactivity ofcation
radicalsformed from benzene ring substituted carbazole usinge-
lectrochemical and spectroscopic techniques. It was reported that
the3, and 9 positions on carbozole were extremely reactive and
anodicoxidation of carbazole produced very unstable cations, such
as 9,9'- and3,3'-bicarbazyls. Though conducting polymers can be
polymerized bytwo methods viz chemical and electrochemical
techniques, electrochemicalmethod offers a better control over
properties as they can betailored by changing experimental condi-
tions such as electrolyte,oxidation potential, solvent, etc. To date,
polycarbazole isextensively synthesized using electrochemical
techniques andthis polymer is mainly studied for its optical and
electrochemicalproperties(27)

An electrical battery is one or more electrochemical cells that
convert stored chemical energy into electrical energy. batteries
have become a common power source for many household and
industrial applications. One of the major reasons which has pro-
moted the speedy development of conducting polymer is their an-
ticipated use as electrodes in light weight and rechargeable batter-
ies.Compared to lead-acid batteris, polyacetylene (CH)X battery
1s not onlt lighter in weight but also has higher energy and power
densities respectively. However, the major disadvantage still con-
fronting the large scale commercial exploitation of (CH)X /Li cell
is than 7-8% of the injected charge.Polypyrrole and polythiophene
it now appears and used efficiently in batteries because has some
properties ,light weight , long-lasting and higher conductivity.
The use of conducting polymers as electrodes in lithium secondary
batteries and supercapacitors (pseudocapacitors) was discussed
above. From the standpoint of electrochemistry in non-aqueous
solutions, the use as electrochromic materials is also interesting.
Conducting polymers usually have different colors between the
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doped- and undoped-states. The color change of the transmitted
light by the undoped doped conversion is red_blue for the polyth-
iophene film, yellow_blue for the polypyrrole film, and light yel-
low-green for polyaniline(2).
carbazole derivatives are promising as advanced amorphous mate-
rials for photorefractive systems. (27)
7. Conclusions
- Conducting polymers cane be otained from organic compounds
- .Carbazolemonemers are ectrochemically, polymerized to give
polymers that consist of carbazol back bone
- The polymers show electrical characterizations.
- The electrochromic systems formed exhibt strong green colour
on oxidation and transparent on reduction
- Spectroscopic data give strong evidence of the formation of
polymer material.
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Abstract:

Sesame is very important cash crop in Sudan, it contributed by
771.6 million dollars to Gross Domestic Products (GDP) in 2019.
Semi-mechanized rain fed sector is the main contributor in sesa-
me production especially in Gaderif State. Despite the importance
of Sesame crop in the Sudanese economy, it suffers from some
problems and obstacles that hinder its contributions. This study
aimed to analyze the profitability of sesame value chain in Gaderif
State during 2019/2020 season in order to identify the challenges
and constraints throughout the value chain stages, determine gross
marketing margin and producer share in consumer price. Prima-
ry and secondary data were used in the study, multistage random
sampling technique and purposive sample procedure was used to
collect the primary data from the actors by means of question-
naires. The total sample size was 230 participants (150 farmers,
30 wholesalers, 15 processors, 15 exporters and 20 retail traders).
Secondary data included time series data (from 2000 to 2020) of
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area cultivated, production, yield, export quantities and values and
it collected from the Federal Ministry of Agriculture and natural
resources and Bank of Sudan. Quantitative analysis of value chain
was used to analyze the data, financial indicators and marketing
margin coefficients were used to determine financial position of
actors. The results of the study revealed that actors in the value
chain received unequal marketing margins these difference are the
evidence of market inefficiency. The results showed that most of
the value added was due to high transportation cost and physical
losses in the crop. The coefficient of private profitability (CPP) in-
dicated the profitability of sesame in all value chain stages. Return
of 1 SDG invested by farmer was found to be very low this implies
low farmer profitability due to weak productivity. The results re-
vealed that the farmers had the largest percentage share (59%) of
the export price. The study identified some challenges in different
value chain stages such as; high labor and mechanized operations
costs at production stage, physical losses and transport cost at ex-
port stage, losses and processing cost in process stage, market fess
and transport cost in market stage. The study recommended that;
use of improved high yielding and disease resistant varieties of
Sesame crop, improve the efficiency of market system and use ef-
fective pricing policies.
Key words: Oil seed, Marketing costs, value added
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1. Introduction
Agriculture is one of the most important productive sectors
in Sudanese economy especially after secession of South Sudan
and the reduction of oil contribution to the GDP. Its contribution
is about 31% in 2017, The Agricultural sector has an important
role in achieving food Security by increasing food production and
providing employment opportunities in the rural area. Crop pro-

duction is practiced under three main systems; irrigated agricul-

ture, semi-mechanized rain-fed agriculture and traditional rain-fed
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agriculture. Semi-mechanized rain-fed agriculture is practiced in
Gaderif, Kassala, Blue Nile, Sennar, White Nile and South Kordo-
fan states, the crops produced in this sector are sorghum, Sesame,
sunflower and millet. Oil crops are the main crops in Sudan and
come in second place after cereals in terms of area. The crops of
groundnuts, Sesame, cotton seed and sun flower are the most im-
portant oil crops. Sesame comes in the second place after ground-
nuts in terms of production and in first in terms of area these oil
crops represent a major and important source of vegetable oils,
and also play an important role in Sudan exports.

Sesame production in Sudan is produced into two types of
farming: semi-mechanized rain-fed farming and traditional rain-
fed farming. The traditional rain-fed farming produces an average
of 44% of the total production in Sudan it occupies a consider-
able area of about 52% from total areas and is mostly practiced by
smallholder farmers. On the other hand, semi-mechanized rain-
fed farming produces an average of 56% of the country’s Sesame
seeds and occupies area of about 48% from total areas in Sudan.
El Gaderif State is main state in the semi-mechanized rain fed in
producing Sesame it contributes by an average of 33% of Ses-
ame produced in semi-mechanized and 19% from total Sesame
produced in Sudan®. About 61% of Sudan production of Sesame
exported as Sesame seed only white Sesame was exported as grain
while the red Sesame processed domestically. The main Sesame
exporters worldwide include India, Ethiopia, Nigeria, Sudan, Chi-

na, Paraguay, Myanmar, and Mexico. Sudan’s markets for Sesa-
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me are quite diversified; China, India and Malaysia are the main
and biggest markets in Asia countries. Saudi Arabia, Lebanon and
Syria are the major importers of Sesame in the Arab countries.
In African countries Egypt, Tunisia and Algeria are the tradition-
al markets. In industrial countries the main partners are Greece,
Japan, Italy and Canada. In Europe the main market is Turkey.
From fig (1) appeared that the values of Sesame export during the
period 2010 to 2020 were increased in some markets especially in
Asia markets it reached the maximum in year 2018 (272.2 million
dollars), but these values decreased in 2019 in Asia countries and
raised in other Arab countries like Jordan and Saudi Arabia also it
appeared that there are high penetration in this year towards indus-
trial markets compering with other previous years ©.
Despite the availability of marketing offers for Sesame, Sudanese
Sesame suffers from some obstacles and challenges that weaken
its role in the economy.
2Previous Studies
Imad Eldin Elfadil 2015

He analyzed the factors constraining the competitive of Sesa-
me in Sudan by adjusting vector error correction model, he report-
ed that the constraints of Sesame associated with rainfall variabil-
ity, low yield, land tenure, harvesting and post-harvesting losses,
quality of seeds and weak links in its value chain, in addition to
ineffectiveness of agricultural extension, lack of agricultural ro-
tation, low or no use of technology, frequent mono-cropping and

used of non-certified seed. he found in his results that yield, area
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variation and unstable fluctuating exchange rate are the main fac-
tors affecting Sesame export earnings in the long run, and area
variation in the short run he finalized that the improvement of Ses-
ame yield and stabilized exchange rate will have positive impact
on Sesame export value in the long run, while expansion of area
under Sesame production could have negative influence on Sesa-
me export value due to Sudan large share of Sesame export in the
world market®.

Shawgi Ali 2013:

He used SWOT to analysis the Sesame value chain in the
Kordofan region (Sudan) and the findings revealed that Sesame
production is constrained by lack of extension services, civil war
and conflicts between farmers and livestock keepers over natural
resources and scarcity of farming equipment. Oil processors are
constrained by high cost and insufficiency of inputs and oil im-
ports. Sesame producers’ opportunities in the region include pro-
duction of good local varieties and favorable growing conditions.
Oil processors have the potential to increase oil production and
compete with other oils by improving quality ©.

Hala Ahamed 2010

She evaluated the effects of the main economic factors on
Sesame production, marketing and exports of Gaderif and North
Kordofan States, of Sudan. The study tested the positive hypoth-
esis of socio-economic characteristics on producers and traders,
high share of harvesting, crop physical losses and transportation

costs, existence of market oligopoly, and co-integration of markets
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in Sudan with the export market. The study depended on primary
and secondary data. The study used descriptive statistic, market-
ing margins, budgeting, policy analysis matrix (PAM), and time
series temporal and spatial co-integration methods for analysis.
The results indicated that the share of farmers’ price was about
75% on average of the FOB prices; the market-margin shares of
the exporters exceeded those of the assemblers, the Sesame crop
was profitable despite the high cost of harvest, physical losses and
transportation in production and marketing activities. She report-
ed in her result from temporal analysis that there was instability
of prices of Sesame and there was existence of co-integration be-
tween export and domestic markets in the long run. The study put
many recommendations some of it were reducing Sesame produc-
tion and harvesting cost through breeding of non-shattering variet-
ies; reducing marketing cost through introduction of sieving pro-
cess in the production areas to reduce physical losses; improving
infrastructure to reduce transportation cost of Sesame ©.

In addition to above mentioned constraints it recognized that pro-
duction of Sesame in semi mechanized sector and Gaderif State
was fluctuated up and down during the period 2000- 2020 the per-
centage share of semi mechanized sector decreased from 80% to
49% fig (2) as the result the quantities export fluctuated it reached
the maximum in year 2015 representing 93% from production and
then dropped to 48% in 2019, fig (3). Moreover change in mac-
roeconomic policies especially remove of oil subsidy and deval-

uation of local currency leads to high inflation rate and increased
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transaction costs ” these added anew burden and challenges on
Sesame which leads to raise the prices locally and globally. Chal-
lenges and constraints of Sesame in Gaderif State can be more
detected by determining profits and gross margin at each level
from production, marketing, exporting and processing. Therefore
a value chain analysis was carried out in order to detect the role
of all actors and their contribution in Sesame competitiveness and
profitability in Gaderif State. In order to verify these objectives the
study put some hypotheses to be tested;
- Sesame marketing was inefficient in the study area.
- Sesame crop was profitable in all stages.
- Long value chain will reduce farmer’s share of the final price.
3 Literature review

Value chain concepts have been defined by different scholars,
Kaplinsky and Morris defined a value chain as the full range of ac-
tivities which are required to bring a product or service from con-
ception, through the different phases of production, transformation
and delivery to final consumers, and eventual disposal after use ®.
In Kaplinsky and Morris’ approach, value chain analysis seeks to
characterize how chain activities are performed and to understand
how value is created and shared among chain participants. Fries,
(2007) described value chain as the assessment of the actors and
factors that influence the performance of an industry, relationship
among the participants to identify the driving constraints to in-
crease efficiency, productivity and competitiveness of an industry

and on how these constraints can be overcome®. Different re-
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searches were used value chain analysis to assess the profitability
of the actors; Katanga Y. N.et al. 2018 they study the profitability
of Sesame value chain along Jigawa-Kano Axis in Nigeria. Data
were analyzed using gross margin and marketing margin. The re-
sults of the study showed that Sesame farmer produce an average
of 576.21Kg/ha. The profitability measures have indicated that
traders had highest gross margin in the value chain more than pro-
ducers, processors and exporters. These values indicated profitable
enterprises along the Sesame value chain. Challenges of the Ses-
ame value chain include problem of improved seed, high cost of
inputs, transportation, price uncertainty/low price, contract trans-
action, and policy issues. The study recommended that, increased
profitability, production and productivity along the Sesame value
chain could be achieved through the provision of improved variet-
ies with desired characteristics, well managed contract transaction,
provision of necessary infrastructures and a guarantee minimum
price for all Sesame enterprises along the chain '?. Magabe 2016
used value chain analysis in his study in Masasi District (Tanza-
nia), he found that the farmers had a gross margin less than traders
(D Also Linn T., 2013 studied Sesame value chain in Magway
Township (Myanmar) he found that there were many actors in the
value chain such as input providers, farmers, wholesalers, mill-
ers, processor and exporter his results showed that wholesalers re-

ceived the highest percentage of profit than other actors 2.
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2.Materials and Methods

Structured questionnaire were used to collect the primary
data from farm households, traders, exporters and oil processors.
Data on technical and economic aspects such as the socio eco-
nomic characteristics of the respondents, costs, outputs, prices,
quantities, taxes were collected. A multistage random sampling
procedure was used to select sample from the farmers, a sample
of about 150 respondents was chosen from seven localities from
each locality one area was chosen using a systematic sample pro-
cedure according to area cultivated in season 2019/2020. Purpo-
sive sample procedure was used to select traders, exporters and oil
processers. Participation in survey of respondents was traders 30,
exporters 15, processers 15 and oil traders 20. Survey conducted
on January 2020. Secondary data included time series data of area,
production, yield, cost, quantities export and prices collected from
federal Ministry of Agriculture, State Ministry of Agriculture and
Central Bank. Also a review of published and unpublished mate-
rials on the internet was used. Quantitative analysis of value chain
was used to determined costs, profit and margin at each level of
value chain. Certain indicators were used to measured financial
position of actors and market performance of Sesame.

Financial indicators

1/Net income or profit= Revenue — Total cost .................. (1)

2/Net profit margin %= unit profit/unit price .................... (2)

3/Coefficient of private profitability (CPP) = Revenue/Total cost
. (3)

22021 poagi- 01443 Jg.i]lg.g.u-(‘pli\)ph lell aaell-81gium g1) G050 drolc &lao m




Salwa Ali Mohamed El Hassan -Prof. Hag Hamed Abd Alaziz-Dr. Intisar Yousif Ahamed Elbashir

4/Return for 1 SDG invested=revenue/variables cost .......... (4)
Marketing margin indicators
1/ Total Gross Marketing Margin (TGMM)
TGMM% = (Pc-Pp)/ Pcx100  ......coeiiiiiinne.. (5)

Where: TGMM is the total gross marketing margin

Pc is the consumer price Pp is the producer price
2/ Producer’s Gross Margin (GMp)

GMp= (Pc- TGMM)/Pcx100 ...,
(6)
Where: GMp is the producer’s share in consumer price
3/ Net Marketing Margin (NMM)

NMM= (TGMM- MC)/Pcx100  ......cccceiiiiiinin,
(7)
Where: NMM is the net marketing margin

MC is the marketing cost
4/Total gross profit margin TGPM:

TGPM=TGMM —Toe  ....ccciiiiiiiiiiiiinennn. (8)
Where: Toe= total operating expense
5/ Markup is the currency amount added to the cost of products
to get the selling price.in other word markup means percentage
of selling price that is added to the cost to get the selling price it
calculated as:

Total Markup% = (Pc — Pp) /Ppx100 .................. 9)
4 Results and Dissections
e Production Cost of Sesame

Different costs was incurred by farmers in producing of Sesame
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seed it found that one feddan was cost the farmer about 4188 SDG
and to produced one ton it cost 62881 SDG this high cost of ton
due to low productivity per feddan which equals to 66.6 kg this
season. Hired labor cost was highest cost in producing Sesame it
was 23.3 thousand per ton, scarcity of labors and high wages per
day leads to raise the cost of manual operations which are clean-
ing, weeding, harvesting, threshing and sacking. Second high cost
was machinery costs and maintenance for mechanic operation like
preparation, planting and spraying pesticide. Land rent also con-
sidered as high cost, to produce one ton needs to pay 7.8 thousand
SDG for land rent. Seeds and chemicals have minor costs because
farmers used their own seed from previous season, table (1).

Table (1): Farm production cost of Sesame (SDG)

Items | Cost/fed | Cost/ton| Percent
Variable cost
Seed| 115.8 1739 3
Seed disperse 1.4 21 0.03
Herbicides| 169.8 2550 4
Pesticides| 43.9 659 1
Machinery and maintenance| 610 9159 15
Packing material 57 856 1
Hired labor | 1556 23363 37
Permanent labor| 253 3799 6
Managerial cost| 172 2583 4
land rent| 520 7808 12
Zakat| 431 6471 10
Fixed cost| 258 3874 6
Total cost| 4188 62881 100
(Yield (sack| 0.74
(Yield (kg| 66.6

Source: Survey results, January 2020
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b. Production Cost of Sesame Oil and Cake

Processors processed Sesame seed to the edible oil and the cake
result as by product from processing. It found that one ton of Ses-
ame seed produced about 442.7 kg oil, 530 kg cake and the re-
maining 2.7% was losing from ton these loses due to packing of
oil in the containers or sometimes the pressing is not very hard and
left some oil in cake especially the traditional type of pressing. So
losses cost represent the highest cost for processors which consti-
tuted about more than half from production cost. Processing cost

comes as second high cost it reached to 1.4 thousand SDG for one

ton.
Table (2): Production cost of Sesame oil and cake (SDG)
Item Cost/ton Percent
Processing cost 1403 31
Maintenance 250 6
Labor wages 555.5 12
(Losses cost (2.7% 2307.3 51
Total production cost 4515 100

Source: field survey January 2020

c.Marketing Costs along Value Chain Actors

Marketing costs are incurred when commodities move from
the farm to the final market, whether they are moved by farm-
ers, intermediaries, cooperatives, marketing boards, wholesalers,
processors, exporters or retailers. The components of marketing
costs are simply includes handling costs, transport costs, storage
cost, taxes and marketing fees, physical losses equivalent in value

terms, cleaning 3. Three options of value chain were analyzed in

which Sesame delivered to the different logistics.
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Option 1 Sesame seed: Input suppliers - farmers - wholesalers —
exporters - consumers in other countries.

Option 2 Sesame oil: input suppliers — farmers — wholesalers - tra-
ditional processors - oil retailers - local consumers.

Option 3 Sesame cake: input suppliers — farmers — wholesalers —
traditional processors - cake traders - animal breeding consumer.
From the table (3) appeared that transport cost was the highest cost
faced the farmer when he sold his crop it was more than half of
marketing cost, market fees was the highest cost for the wholesal-
ers which represent 40% from adding cost, followed by transport
cost 24%. For exporters 55% of the costs incurred due to physical
losses from screening and re-sacking of Sesame they lost about
5% from ton, Port Sudan expense was the second cost faced the
exporters it was 13% from the adding cost followed by transport
11%. Port Sudan expenses include (specifications and standards
fees, port fees). Containers and sacks cost was the highest per-
centage cost for processors it represented about 68% followed by
transport cost (22%). For oil retailers the highest percentage cost
reported was losses cost 47% and this loss comes as result of pack-
ing the oil, followed by taxes 19%. In case of cake trader taxes
was considered the greatest cost 36% from total cost followed by
handling cost 24% and then transport cost 23%. Marketing cost
across actors of value chain reveled that exporters had a highest

marketing cost they expenses about 12.02 thousand SDG for one

ton Sesame.
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Table (3): Marketing cost by actors (SDG/ton)

Whole- proces- | oilre- | cake

Items Farmer | saler | Exporter sor tailer | trader
Handling 110 291.2 259.5 197.1 200.2 |230.8
Transport 979.9 351.2 1377.2 702.5 188.3 |217.0

Market fees | 843.3 596.8 900.5 66.3 130.6 | 156.4

Taxes 54.1 68.3 76.3 285.9 3423
Storage 188.7 73.0
sacks/contain-
ers 535.9 2204.0
Screening/
sacking 567.8
Port expenses 1578.0
Losses cost 6666.3 717.2
Total cost

((TMC 1933.1 | 1482.0 | 12026.6 | 3246.3 | 1522.2 | 946.5

Source: survey results, January 2020

d.Revenues, Profit and Margin to Different actors

Table (4) revealed that the accumulated value added cost for
exporting one ton of Sesame from production stage to the border
point was equals to 78.3 thousand SDG while accumulated val-
ue added cost of transforming Sesame to oil and cake equals to
76.5 thousand SDG for one ton, this implies that exporting Sesame
added more value than processing. Sesame oil had 85% share of
value added from processing while cake constituted only 15% of
value added. Total gross profit gained from exporting Sesame was
equals to 55 thousand SDG for ton whereas processing oil gained
about 61.4 thousand SDG. This indicates that transforming Sesa-

me to oil has comparative advantage than export and this actually
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due to high cost of export. But when looking to net profit to the

exporter and processor it found that exporter gained 21.8 thousand

SDG from ton whereas processor gained only 11.2 thousand SDG

from both oil and cake.
Table (4): Revenues profit and margins (SDG/ton)

Items Whole- Processor 0il Cake
Farmer Exporter i
saler Total oil cake | retailer | trader
Selling
. 78034.5 99440 133326.9 228947.5 | 32176.4 | 264000 40000
price
Quantity
1 1 1 0.9727 0.4427 0.53 0.4427 0.53
sold
Revenue | 78034.5 99440 133326.9 118409 101355 17054 | 116872.8 21200
Pro-
duction 62881 4515 3865 650
cost
Market-
. 1933.1 1482.0 12026.6 3246.3 3792.5 467.5 1522.2 946.5
ing cost
Pur-
chase 0 78034 99440 99440 85118 14322 | 101355.1 | 17053.5
price
Total
q 64814.5 | 79516.4 111466.6 107201.6 92775.9 | 15439.5 | 102877.2 | 18000.0
co
Net
o 13219.9 | 19923.6 21860.3 11207.0 8579.2 1614.1 13995.6 3200.0
pro
Mar-
keting 15153.1 | 21405.5 33886.9 18968.6 16236.7 2731.9 15517.7 4146.5
margin

Source: survey results, January 2020

Distribution of value added, profit and gross margin between
actors illustrated in the figure (4) it reflected that in optionl 83%

of value added of exporting Sesame incurred by the farmer while

exporter added only 15%, the highest share of profit received by

the exporter (40%) then wholesaler and lastly the farmer received

only 24%. In processing Sesame to oil and cake (option 2 & op-
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tion 3) also farmer added most of the values whereas processors
added 12% for oil and 10% for cake, wholesaler gained highest
percentage share of profit 33% in oil value chain while in cake
value chain cake trader gained highest profit share followed by
wholesaler, lowest percentage share of profit received by proces-
sor. Farmer received highest marketing margin in all value chain
whereas wholesaler received 16%, exporter 25%, processor 14%
for oil and 13% for cake, oil retailer 13% and cake trader 20% this
indicates that the actors in Sesame value chains received unequal
marketing margins and it was the evidence for the existence of
market inefficiency (¥ this result support the first hypothesis.
e.Financial Indicators of Value Chain by stages

Financial positions of value chain actors can be analyzed by
calculating certain ratios included in table (5) it cleared that the
coefficient of private profitability (CPP) was greater than one to
the all actors this indicates that all stages of Sesame production,
marketing, exporting and processing were efficiency and profit-
able and this agrees with second hypothesis. The highest CPP was
found in marketing stage 1.3. Also ratio of return for 1SDG invest-
ed was found highest in oil retail stage and marketing stage they
return 76.8 and 67.1 SDG respectively. Those results supported
the previous finding that the wholesaler and trader are profit maxi-
mized. Returns to the farmer was found very weak compare to oth-
er actors for 1 SDG returns only 1.28 SDG that means the farmer
gained small profit this actually due to low productivity of Sesame

in addition to high cost and low price so utilization of improved
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seed will lead to improve producer’s profit. Also when comparing
between exporter and processor it appeared that although export-
er has high percentage of net profit margin and CPP they returns
only 11.1 whereas the processor returns 15.3 SDG for each 1 SDG
invested this may be due to effect of exchange rate on fob price.

Table (5): financial indicators of value chain

. Whole- oil re- | cake
items Farmer Exporter | Processor .
saler tailer | trader
% Net profit margin 17 20 16 9 12 15
Coefficient of private
. 1.20 1.3 1.20 1.1 1.1 1.18
(profitability (CPP
return for 1 SDG

1.28 67.10 11.09 15.26 76.78 | 22.40

(invested(SDG

Source: survey results, January 2020
f.Marketing Margin Indicators of Value Chain by Options

Table (6) compared different coefficient of value chains in

different options it cleared that the TGMM as currency was very
high in seed value chain (option 1) it a counted of 55.3 thousand
SDG for ton seed and in option 2 it accounted of 50.0 thousand
SDG per ton Sesame oil, whereas in option3 it was 9.9 thousand
SDG. When comparing total gross marketing margin as percent-
age of consumer price it found that option 3 had a highest TGMM
47% then option 2 (43%) and lastly option 1 (41%). This indicate
that as long value chain between producer and consumer as the
higher percent of TGMM which implied that the market margin
becomes wide and price becomes high for consumers and low to
producer.

The Net Marketing Margin (NMM) computed from the difference
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between percentage shares of gross marketing margin and total
marketing costs as the percentage of retail price in the chain. Ac-
cordingly, option 3 had the highest NMM which constituted for
38% of net income then option 2 had 36% and option 1 had 30%.
Producer Gross margin (GMP) was the share of producer price in
the consumer price. The producers had biggest percentage share in
exporting price FOB price in option 1 which constituted for 59%
then in o1l Sesame price about 57% and cake price about 53%.
This indicates that long value chain as in oil and cake reduced pro-
ducer share in consumer price and this support third hypothesis.
Markup is the amount of currency added to the cost of products
to get the selling price.in other word markup means percentage of
selling price that 1s added to the cost to get the selling price. High
markup was found in option 1 (71%) then option 2 (55%) and op-
tion 3(2%).

Table (6): Marketing margin indicators in different options

Items option 1 | option 2 | option 3
Total gross marketing margin (TGMM)
((SDG 55292.4 | 50077.1 9961.3
Total gross profit margin (TGPM)
((SDG 39850.7 | 41839.2 | 8055.4
Total gross marketing margin
%(TGMM 41 43 47
% (Net marketing margin (NMM 30 36 38
% (producer’s gross margin (GMMp 59 57 53
% Total Markup 71 55 2

Source: survey results, January 2020
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g.Challenges and Constraints in the Sesame Value Chain
Sesame crop in Gaderif State faces several constraints be-
ginning with production and extended through wholesalers, ex-
porters, processors and traders. Table (8) is a summarized of chain
activities challenges and constraints identified from the survey. At
the farm level, recurring constraints are pests and diseases which
lead to big losses of the crop the farmers have limited pesticide
knowledge and there is inappropriate use of pesticides. Also most
of the farmers still use traditional seed varieties which bought
from the market or reserved from previous seasons and this re-
sult in low productivity, improved varieties of Sesame seeds are
mostly imported and are expensive for smallholder farmers to buy.
Also lack and scarcity of labor in the harvesting time leads to raise
their costs, providing the required inputs was also considered as
constraints to the farmers due to high prices in addition to that
low prices of Sesame at harvest time frustrated the farmers be-
cause most of them don’t have facilities to store their crop. At the
collection and wholesale level multiple brokers between farmers
and wholesalers was the main constraints because they increase
the transaction cost, high transportation costs, high fees and taxes
and absence of marketing facilities especially good storage facil-
ities resulting in high quality and quantity losses as well as price
volatility. At exporting level multiple broker raise the prices and
also high transportation cost, high port expense, high losses from
screening are all constraints the exporters in addition to that the

exporters complained from the exchange rate price specialized for
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export because it was very low compare to the black market price.
Processing activities affected by high losses from raw materials
and oil which reached about 2.7% from ton, containers cost and
transport cost. In the retailing level high taxes and fees and han-

dling cost are the main constraints.

Table (7): Summarized challenges and constrains of chain ac-
tivities
Chain activ- Challenges and constraints

ities

Production | Inappropriate use of pesticides, lack of improved seeds,
lack of labor and high cost, high inputs costs and low pric-

.es at harvest time
Collection|Multiple brokers, high transportation cost, high fees and

((Wholesalers | .taxes and absence of marketing facilities
Exporting | Low exchange rate, multiple brokers, high transportation

cost, high port expense high losses from screening and
fluctuations of international prices

Processing | .High losses, high transport cost, high processing cost
Retailing High fees and taxes, high handling cost

Source: survey results, January 2020

Recommendations:

1. promote of improved high yield and disease resistant varieties
of Sesame.

2. improve post-harvest management system to reduce quantity
and quality loss.

3. improve the efficiency of marketing system by decreasing

transaction costs

“ 02021 jr0igi- 21443 Joill guj-(uala) juis Lell 222ll-igim g1 doba0 drols dlao




Profitability Analysis of the Sesame Value Chain in Gaderif State/ Sudan - 20192020/ Season

improve market information system
effective pricing policies should be put in.
strengthen export promotion to increase export share in existing
destination and new markets.

7. promote investments in oil refining, seed cleaning and hulling
to add value and gain better market price.

8. appropriate processing technology should be promoted among
the processors to improve their activities and minimized the

loss.
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4.Figures

Source: Foreign Trade Statistical Digest (2010- 2020)- Central Bank of Sudan

Figliﬁe 1: main markets for Sudanese Sesame seed in the
wor
(values in million dollars)
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Figure 2: Share of semi mechanized sector and Gaderif State
in Sesame production
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Figure 3: Sesame production and quantities export (000ton)
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Source: Survey results, January 2020

Figure 4: Percentage share of value added cost, profits and

margins for all actors of Sesame value chain in Gaderif State
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isons between FFT and DFT
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Abstract:

Fast Fourier transform is advance technology for many en-
gineering applicationThe aim of this paper is to study , analyize
and enhance the solution time of DFT using FFT a logarithm
and Excel software program . The parameter which were taken
into consideration of the calculation are number of point , type of
FFT after analysis and implementation of the logarithm ,the results
were obtained in terms of chart for solution time versus number
of point increased and average time for solving one point using
DFT is 0.76050min while the average solution time using FFT is
0.38025 min the saved in time by using FFT is 0.38025 min. while
the FFT solution time using MATLAB is real time solution in the
instant of command.
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Key words: DFT, FFT, a logarithm,MATLAB ,solution , time
1- Literature review

Fourier Transform [1-6] has long been established as an in-
strumental tool applied in electrical signal spectrum and filter
analysis, sampling and series, antenna, television image convolu-
tion as well as radio broadcasting (7). Being the limiting case of
Fourier Series for non-periodic signals, FT is used to convert sig-
nal to frequency domain as the frequency domain has many super-
lative benefits especially for analytical purposes rather than in the
classical time domain. In order to solve different various problems
especially in digital image processing, the disceret version of FT,
typically regarded as Discrete Fourier Transform (DFT) has been
formulated.

Due to the large number of discrete samples required for DFT
operation which requires complex multiplications, Fast Fourier
Transform (FFT) has been introduced to significantly reduce the
computational complexity by just requiring NlogNmultiplications
for N samples. This computational complexity issue becomes worse
when higher dimensional signals such as image signals, which are
two dimensional, are represented and processed using FFT. To fur-
ther reduce the computational complexity and solution time .

FFT is a useful signal representation method that can be
applied for fast processing especially when the signals are two
dimensional like image signals. The image signals can be trans-
formed using FFT in image processing since the signals are typ-
ically structured, rendering a sparse spectrum (8). Although FFT
is known to has reduced computational complexity than DFT, and
hence reducing time of solution .Various FFT algorithms have
been proposed in literature to reduce the computational complexi-
ty, as presented in . One of the approaches which have been widely
referred to in literature is the sparse FFT(sFFT) presented in [9].
However this method is formulated for one-dimensional case only.
Therefore signals which are two dimensional such as image sig-
nals are unable to be represented using a one-dimensional sFFT
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model. The many image processing applications such as lithogra-
phy, medical imaging, evolutionary arts and particle detection in
wastewater treatment are infeasible to be applied with a one-di-
mensional sFTT.

A multi-dimensional sFFT has been proposed in (8) to cater
the multi-dimensional cases. This multi-dimensional sFFT, includ-
ing the 2D sFFT, has been widely studied and applied in a number
of fields such as radar signal processing, lithography illumination
and deep learning .

2- significance of the research :

The importance of this paper is more convenient to the
application of digital signal processing specially for speech and
image signal processing to reduce the number of addition and mul-
tiplication with low complexity .
3-problem statement :

The conventional discrete Fourier transform are used to
analyize the digital image take long time to process the digital im-
age processing for high order more than § .

4-objective of the paper :

. To study discrete Fourier transform

. To analyize the fast fourier transform a logarithm .

. To calculate the solution time for discrete and fast fourier
transform .

. To compare the solution time between discrete and fast fou-
rier transform .

5-methodology :

5.1 Description:

The solution time for different high order of number point
N=2,4,8,16,32,64,128,256,512 and 1024using discrete fourier and
fast fourier transform was measured and plotted versus number of
point.

The conventional Discrete Fourier Transform ( DFT) is given

by :
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N -1
—j2nnk IN
X (n)=Y x,(k)e ™ n=01,..,N -1
(1)

and the inverse Discrete Fourier Transform ( IDFT) is given by:

N -1
x(k)=Y X (m)e/ ™™ k=0,..k-1

X(k)=Y x[npp ™

) e 3)
X (k)= x[nW ™"+ x[np ™"
neven nodd (4)
X (k)= Nflx 2mp =" +Nf1x [2m +1py ~F D
m=0 m=0 5
N /2-1 N /2-1 ( )
X (k)= x[2mW " AWy (> x[2m+1W, ,")
m=0 m=0
(6)
W 2mk WN pa
(7)
m+N /2 N /2 m
Wi WN W =Wyn "
W) =e™" =cos(-2rr)— j sin(-27) =1
)

W 2 _1
P =
(10)
And for FFT alogarithm 1s given by :
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1 X[0] i

_xe[0] = x[0] X[0]

x[1] = x[2] ¢ X[1]
1
X, [0 _
0] = (1] o s = ! y xp)
1
Wi -
x[1] = x[3] — - x13]

Figure 1:FFT block diagram for 4point

Figure 2:FFT block diagram for 8point

n 02021 jrodgi--01443 Jgill gayy-(uals) yuis lell a2ell-iygiuw g1y &oda0 dxale dlao



I1=1 I= ] =4
xo(k) x1(k) Xo(k) x4(k) x4(k)

(
X [ .
0@ \ 7a0) 300)

QY AW/ S0 I
AN Wom 4
S w I Wv‘v‘ !
\‘v’llﬂv “
,,,,, NN ET N X
| v:’:‘o'o'nA e
";w'"w
7T ER
,ﬂ(.,,/ AA‘\\W&” <<

“\W" DEATTINE

§ A\\Wm\
NN g -

"% w8 X,(15) 12 X(15) MOCSIEIEMG

Figure 2:FFT block diagram for 16point
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5.3- Environment parameter

Parameter Value

Problem point (N) 2,428.160,....,1024

Type of FFT Time decimation and frequency
decimation

5.4 Tmplementation:
The environment parameter is implemented using excel software
program to calculate DFT and FFT as show below :

N =2 = X (n)=[1,0]
1
- -j2xnkl?2
X(n)—kzox(k)e . a1

X (0)=x(0)e’+x (e ™ =x (0)+x (1)=1+0=1
X ()=x(0)’+x ()e’" =1+0(cos 7 - j sinz) =1-(~1)=1

i.e Time domain N =2 = X (n)= [1,0] &frequency domain
ieK =2 =2X(K)=[L]]

the time soltion of 2 point usin DFT IS 3 min while for FFT is 6
min

N =4 =X (n)=[110,2]

X(n):i:x(k)e"j”"kl2

(12)
X(O):ix(k):x(0)+x(1)+x(2)+x(3):1+1+0+2:4
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K=V

=1+e 7™ +2e77* =1+ (cos/2—j sinz/2)+2(cos3r/ 2~ j sin37/2)
& -/ +27 =1+
3
XQ2)=) x (k)™ =x(0)+x e +x (e +x ()"
k=0
=1+e " +2e7*" =1+(cos £~ j sin7r)+2(cos 37— j sin37)
=1-1-2=-2
3
X3 =Zx (ke ™ =x(0)+x Ve +x (e " +x (3" /2
k=0
=1+e " +2e7°"* =1+(cos 3/ 2 j sin37r/ 2)+2(cos 97t/ 2~ j sin97/ 2)
=1+j-2j=1-j
ie Time domain N =4 =X (n)= [1,1,0,2] &frequency

domainic K =4 jX(K):[4al+ja_231_j]

the time soltion of 2 point usin DFT IS 7 min while for FFT is14
min

N =8 =X (n)=[1,2,10,1,3,1,2]

7
_ —jmnk /4
X(n)—;::‘)x(k)e / e

X(0)= ix (k)=x0)+x (D) +x (2)+x (3)+x(4)+x(5)+x(6)+x(7)
=1+2+1+0+14+3+14+2=11
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X(0) =ix (k)™ =x (0)+x (e 7™ +x (2™

B (3k—j m3/4 +x ( 4k—jﬂ +x (Sk—j 754 +x (6k_j 732 +x (7k_j T4
=14+2(cosm/4—jsinz/4)+(coszm/2—jsinz/2)
+(coszm—j sinz)+3(cosSz/4—jsinmS/4)

Hoos37r/ 2—j sin3r/ 2)+2cos T/ 4—j sin T/ 4)=-0.70714+2.1213;

7
X(z)ZZx(k)e_]”kQ =X (O)+X(1k_]”/2 +x (2 -jn +X(3k_j3ﬁ/2
K=0
b (07 +x (7 x 41 (™ =3
X(3) = ix (k )e—j3ﬂk/4 —_— (O)+x (l)e—j37r/4 +x (z)e_jﬂ/z
_|_x(3)e—j97r/4 4 (4)e—j37r +x (ﬂe—jsﬁ/z +x (6)e—j37r +y (7k_j21ﬂ-/4
=-07071+2.1213]

X (4)=ix (k)e™™ =x (0)+x (e +x (e > +x (3™
+x (@ +x (ST +x (6" +x (T " =3

X0 :ix (k)™ =x(0)+x (e +x (e +x 3™

4 ( 4k—1 4 +x (Sy_] 25114 +x (6)9_J 1572 +x (7)€_J 3574
= 00721213
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X(6) :ix (k)2 =x (0)+x(De 7> +x (D" +x (37"

+x (4k_j6ﬂ- +x (Sk—an'/Z +x (6k_j9ﬂ- +x (7k—j21ﬂ'/2 23]
X(7) :ix (k)e_j7”k/4 =x (0)+x (l)e_j7”/4 1y (zk—j77t/2 +x (3)e—j217r/4

+x (4 —-jir +x (S)e—j357£/4 +x (6)e—j217z'/2 +x (7)e—j497[/4
=0.7071-2.1213;
i.c Time domain N =8 = X (n)=[1,2,1,0,1,3,1,2]

&frequency domain

11,0.7071+2.1213/,-3/,-0.7071+2.1213;
-3,-0.7071-2.1213;,3,0.7071-2.1213;
the time soltion of 2 point usin DFT IS 15 min while for FFT

K =4 :>X(K)={

1s30 min
N =16 =[1,2,3,1,3,2,4,6,2,5,3,7,6,3,1,0]
15
X (n) — Zx (k )e—jiz'nk/S
k=0
(14)

X(O):ix(k):49

15
X ()= x (k™" =-13.3497+6.1978;
k=0

15
.7 () = Zx (ke ™" =—6-1.8284;
k=0
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15
X (3 =D x (k) /*™"=22966—10.5717;
k=0
15 )
X @)= x(ke/™?*=1+2;
k=0
15
X (5) =D x (k) 7™ =-0.0539-0.3291;
k=0
IS
X (6)=> x (k) /™" =-6-1.8284;
k=0
15
X ()= x (k) /"™ =71070+4.4404
k=0
15 )
X @®)=D x(k) ™ ==-3
k=0
15
X (9= x (k) /™" =7.070—-4.4404;

k=0

X (10)= ix (k)e ™™ = —6+1.8284
k =0
X 11 = ix (k)" ’® =—-0.0539+03291;
k=0
15
X (A2)=> x(k)e /™2 =1-2;
k=0

15
X (13)=> x (k) /P™"® =22966+10.5717
k=0

15
X (A4 =D x (k) "™*=—6+3.8284;
k=0
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Zx (k""" =-13.3497-6.1978

By the same process FFT for number of pomt of 32,64 ,128 ,256
12,1024 can be calculated but take long time

3~ Results:

After execution of software program using excel the following

results were obtained to compare the solutionbetween DFT and

FFT

3

2 6
1 14
8 15 30
16 33 70
32 50 100
64 70 140
128 100 200
256 133 266
512 165 330
1024 200 400

22021 poagi- 01443 Jgﬂl&gj-(@li\)ph lell aaell-81gium g1) G050 drolc &lao




Eltirmzi Mohamed alamas anger- Khalid Hamid-Abbass AbdAlaziz

Comparision of time solution
Between FFT And DFT

500

400 /
<
£ 300
E 200 FFTsolution time(min)
=

100 %/ = DFT solution time(min)

0
0 500 1000 1500

Number of point

Figure(4) : comparison of time solution between FFT and DFT
Results Discussion:

Fig(4) shows comparison of time solution between FFT and
DFT against the number of point .from the fig we observe that as
the number of point increase the solution time increased and the
average time for solving one point using discrete fourier
transform is 0.76050 min. while the average solution time using
FFT is 0.38025 the saved in time by using FFT is 0.38025while
the FFT solution time using MATLAB is real time solution in the
instant of command
8-Conclusion:

The study, analyize and design software program to measure
and plot the execution time of DFT and FFT have been done
using excel software program. The parameter which were taken
intoConsideration for analysis is number of point, type of FFT,
the results show that the average time for solving one point using
discrete fourier transform is 0.76050 min. while the average
solution time using FFT is 0.38025min the FFT reduce the
solution time 0.38025min .
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Recommendation:
From the results obtained we suggest the following
Recommendation for future work:

e To increase the order of number point for DFT and FFT
and find the solutiontime.
Reference :
1. Ghani HA, Aziz AA, Azizan A, Daud SM. 2018
“Adaptive interference mitigation with user grouping for
fast transmission in cellular networks”, Indonesian Journal
of Electrical Engineering and Computer Science ,pp 702 -
712 .
2. Abdul Aziz NH, AbGhani H, Syahali S, Hamzah MH.
2016“Ant-colony algorithm with interference cancellation
for cooperative transmission”, /ET Signal Process ,10 -
603
3. Nasser Hamad, MaenTakruri MB. 2019 “Wavelet based
multicarrier CDMA system”, [International Journal of
Electrical and Computer Engineering (IJECE)pp3051 -
3059.
4. Sani ZM, Sen LW, Ghani HA, Besar R. 2016 “Real-time
daytime road marker recognition using features vectors
and neural network”, 2015 [IEEE Conf Sustain
UtilDevEngTechnol CSUDET,pp 38 -43 .
5. Bin Hamzah MH, Bin AbGhani H.2014 “Energy-
limited ant colony optimization with cooperative
transmission”, [4CT 2014  IstIintConfComputCommun
Control TechnolProc.,pp 5-161.
6. Sani ZM, Ghani HA, Besar R, Loi WS. 2016“Daytime
road marker recognition using gray scale histogram and
pixel values”, Internetworking Indones Jpp 6-11.
7. Boehme TK, Brace well R.2006 “The fourier transform
and its applications™, Am Math Mon.
8. Rauh A, Arce G. 2013“Sparse 2D Fast Fourier
Transform”, Proc 10th IntConfSampl Theory Appl.

9. Akavia A.2014  “Deterministic  sparse  fourier
approximation via approximating arithmetic progressions”,
IEEE

10. Rauh A, Arce G. 2013“Sparse 2D Fast Fourier
Transform”, Proc 10th IntConfSampl Theory Appl.

22021 poagi- 01443 Jgﬂlg.HJ-(LpE\)ph lell aaell-81gium g1) G050 drolc &lao a




	
	_GoBack

	
	_GoBack

	
	_gjdgxs
	_30j0zll
	_1fob9te
	_2et92p0
	_tyjcwt
	_rxqaxpudl0ea
	_3dy6vkm
	_1t3h5sf

	
	_GoBack

	
	_GoBack

	
	_GoBack




