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4,4'-((1,4-phenylenebis(methaneylylidene))bis(azaneylylidene)) dianiline
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{(300°C) (o el gl dny2ss (83.96%) 51r0r shome i o)
& (FT-IR, 'H-NMR, BC-NMR) il alaiuly dagyall Ly <l e
Aaiiuly cuyny (CU*%, Co™%, Ni%, Zn'%) e IS ddoed) \giltiae pan
Al aladiuly L)l Al ((FT-IR, UV-Vis) dldae
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Preparation of a new ligand from
Thiophene derivatives and some of its
metal complexes

Mohammad Taher Alomar*
Mohammad Moudar Alkhuder**

Abstract
the novel ligand was synthesized(PTAPM).
-'1,1(1,4-phenylene)bis(N-(4-((thiophen-2-
ylmethylene)amino)phenyl)methanimine)
From the reaction,
4,4'-((1,4-phenylenebis(methaneylylidene))bis(azaneylylidene))
dianiline
By reacting with (thiophene-2-carbaldehyde) in a molar ratio of
(2:1), yielding a yellow-brown precipitate with a yield of (83.96%)
and a melting point exceeding 300°C
Following the confirmation of the ligand's structure using
techniques such as Fourier Transform Infrared Spectroscopy (FT-
IR), Proton Nuclear Magnetic Resonance (*H-NMR), and Carbon-
13 Nuclear Magnetic Resonance (**C-NMR), its metal complexes
were prepared for each of (Cu*?, Co™, Ni*?, Zn*?) and studied using
spectroscopic methods (FT-IR, UV-Vis).
Additionally, the complexes were studied using the electrical
conductivity method, and the metal content was determined through
thermogravimetric analysis. It was observed that the prepared metal
complexes contained chloride ions in the coordination sphere,
indicating their non-electrolytic and bimetallic.

Keywords: Thiophene, 1,4-diaminobenzene, 1,4-di aldehyde
benzene, metal complexes, organically bound.
*) PhD student, Department of chemistry-Faculty of science-Al-baath university
Homs-Syria.
**) professor of inorganic chemistry, Department of chemistry-Faculty of science-
Al-baath university Homs-Syria.
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'1,1 - (1,4-phenylene)bis(N-(4-((thiophen-2-yImethylene)amino)phenyl)methanimine)
Jelis DA G il ddla e dy5la
4,4'-((1,4-phenylenebis(methaneylylidene))bis(azaneylylidene)) dianiline
e Jelall PlA e Wilaiaa sy (thiophene- 2-carbaldehyde)
(Cu®, Co?*, Ni**, Zn%) cplaall i
fedand) g3d) .
sdaadiial) gl 83gal-1-3
) 400MHZ z3sai H5S5 Fgisn euublizal gogll Gulall Cada Sleae
(e 33 ALl
2L Jasco 4Syi e (FT-IR-410) zisai IR el caad Cala jles o
(Cand) dals)
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tdadiiuial) 3jgali-2-3

No Chemical Formula | eiad) il | sl
L] Cobalt Chloride Anhydrous CoCl, sigma Aldrich | ggo,
2 Copper Chloride Anhydrous CuCl, sigma Aldrich 99%
3 Zinc Chloride Anhydrous ZnCl, Merck 99%
4 Terephthaldehyde CgHsO sigma Aldrich | gg9,
5 Ethanol C,H;OH sigma Aldrich 99%
6 Methanol CH;OH sigma Aldrich 99%
7 Nickel(ll) chloride NiCl, sigma Aldrich 98%
8 Diethyl ether (CH3CH,),0 Merck 99 7%
9 Dimethyl sulfoxide (CH3),SO Merck 99 7%
10 Phenylenediamine CeHsN> Merck 97%

111 Thiophene-2-carbaldehyde CsH40S Merck 99%

12 N,N-Dimethylformamide C3H/NO Merck 99%
13 n-HEXANE CoHas Merck 99%
14 Ethyl acetate C4 Hg O, Merck 99%
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:‘*,J.MJ‘ e.uﬁ‘ _3_3
:(PTAPM) dhaisll juaai-1-3-3

afiyall jpaad g

-'1,1'1,1(1,4-phenylene)bis(N-(4-((thiophen-2-
ylmethylene)amino)phenyl)methanimine)

COflage Gle

s Adasal)

{(PMAD) Syall jinas Ala jall 038 (pauis
4,4'-((1,4-phenylenebis(methaneylylidene))bis(azaneylylidene))dianiline

22y Aalaall (385

+92 HW‘@‘ Ethanol
/: : : i\ ~78°C

terephthalaldehyde beflzene- 1,4-diamine
Chemical Formula: CgHsO, Chemical Formula: CgHgN,
Molecular Weight: 134.13 Molecular Weight: 108.14

4,4'-((1,4-phenylenebis(methaneylylidene))bis(azaneylylidene))dianiline
Chemical Formula: C,yH gNy
Molecular Weight: 314.39

(PMAD) @S all jpdan’i -1 - hbadal)
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AV Ayl Cag (1:2) Adse oty CSpall 34 s

a8 Jsly) 50 Ml & o3l aeall A6 -4.1 (Sye e (11 gr) W
o onSe ey dpaill Gulalizg 3¢ (100 M) dass dandll 44U 5 jhuae
Gl amall 4.1 () 43 e B 2y 55'C syha Ay die eyl
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deldll elgml a 4380 A8kl Lale gisas S Bph oo deldll Adhas clels
deldll 35350 ads LJsGNL Bl Bale) Bph (e 4nEty i) dual &3 Cas
Glayy oo @l ay (300 °C) e el ojlgail dajs cuilSy (74.47%)
114 - 116 sk Gyl amall A5 —4.1 lgaail day0) BV dsadl lgaail

L el Gl ) e Blie sas aaa (S50 IS ey laa (°C

Al A pal)

(PMAD) Sl (3o BUail (PTAPM) dagiyell i dlayall o34 panais
AU bl (38
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4,4'-((1,4-phenylenebis(methaneylylidene))bis(azaneylylidene))dianiline
Chemical Formula: C,oH gNy
Molecular Weight: 314.39

thiophene-2-carbaldehyde
Chemical Formula: CsH,0S
Molecular Weight: 112.15

Ethanol
~78°C

H

H ‘ /H
\CZNONZTOCZNON=C
/s ! 57 N\

—

p——_

1,1'-(1,4-phenylene)bis(N-(4-((thiophen-2-ylmethylene)amino)phenyl)methanimine)
Chemical Formula: C3oH,,N,S,
Molecular Weight: 502.65

(PTAPM) dasijall jpcans -2 - Jakaial)
V) A hall sy (1:2) Alge oty CSpall a8 jima
Jyiag Elyyanll UAJLL\A.AJTZ)@.M(25O ml) G Aandl) Al §y0uae Alaga ‘éﬁ

—Sie e (1.33 gr) Ldl (usse

(44-((1.4-
phenylenebis(methaneylylidene))bis(azaneylylidene))dianiline)

Syl 4413 (e oSt axys B0°C Blya Aapo 3 clyaill e Jsili) 100 Ml 3
& Il 15 ml 4 il casall awall =2 o (0.850 M) Lialy (JulSIL
A el elpailly Jhaiul) e (V) Adasall e bl Gild) Sl
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i) g 78°C (M s lyall dayn Lindy laday 3362 5 5041 50°C 4l 5yl
pe ¢ Jelal) f U Jolaall sl s Likaadld cile L 4 3l Je il e elyyay
el elgl Ja 4a8)l) dsdal) Lahe giles S aladiuly Jeldl) 48)5

oy o lliasd e lu 24 500 A0al 5yha da )y 8 el ae zjall LS5
Lidda @13 2y ¢ i) J) AU sl sy (sl o))l llue jiaas 4
235300°C (o ST ualys milill el leaat¥) dayn Gl Lid 5 )l
ot Chsil) 2l =2 jleail Aayd) A Sl lgaall cilays e calias
Sy GSHye JS3 e Jy e (151 °C

(TLC) 488, dsdall Ll silas S 38 aladioly Aalil) ddadiyall 35l (e Lash
t JAN) DA %60) Lebaadl LS5 Aaylall sl (e diline Lol CupA Guoa
% 83.96 IS5 a5yl Clua & (%40 Hlosa

t i diaal) juiand 48y -2-3-3

dand) 45l Aaga & deiadll kil e (0.25 mmol = 0.125 gr) Ll
Jsit) (25ml) 3 esSe ymas Shyaill unlaline Canialy 33530 (250ml) daw
Adagipell JalSl Play) s

&) slaly Jeliyl (10ml) 4 LU Gaedd) 39K e (0.5 mmol) Ll
ditl (S Jslae dila) Gk o (PHZT) dad Cilasia chaiilly dasisall Jslaa
5 saaly cliaill ae (78°C) 4l aie (Reflux) Tsije Llie Upal &

sy UK By Jolaal) 8 Se selh langli el
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O Gle Ju L 855 Jil cul€ Cua duileSl Adll s Ll @l ae
:\HJ_)@S_).\QW\ GH KYPOA|
(A Aaplall (385 5panall Cilaiall I sgine e Gl
S sl Jiine AU (e Apslic 33aS ae puaaall el dixa) (0 (0.01 g) L
@l U8 axe Ll ared) AGNO; dadll il Jolas Ll 25 (DMSO)
:\ﬂ;‘)l;j\ yﬁ‘ Lg _))N\ J‘)b.m A4y ed.c ‘_A.c dmﬁ Laa ).-.a;d\ dax ) Lﬁ k_u.ub
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pmanall Aanal) Cilaaally LS Hall gl Gailadl) J Jsaal)

5 Sreetl G da
o (1)
(O
C30HpN,S, Yellowish
PTAPM N brown >300 | 83.96
(502.65g.mol!) e s
Cuy C30HnN4S; Dark
[Cu,(PTAPM)Cl,] Cly Green | >300 | 66.37
(771.55 g.mol!) | 3ol& »=ad
Ni, C30H»N,S, Cl
[Ni(PTAPM)CL,] | - 0 2ne>2 i f mber 300 | 5041
(761.89 g.mol") e
Coz C30H2oN,S, Brown
[Co,(PTAPM)CI,] Cly Greenish | >300 | 78.73
(762.33 g.moll) | »=30 ™
Light
Zn, C30H2oN4S, Cly | Yellowish
[Zn,(PTAPM)CL] | (775.25 g.mol) brown >300 | 66.89
<l

panall i sall Al pailuadl Gany — 1 - Jia
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rouladl) dinal Sanal) (g giaall ayaa

A Cua dapill Al PIA e dvaeal) Gilaaall & Ozl duu Ay Cadh aal
Glaay il 23SV (g5 « 800°C Bl (e dlle oy die dieall 2

cOdal) A

S el g e e 15 MI 4l Gicaly Gulail) sixe 0 0.1 g L]
ai)s OS5 CUO Lulail) T el JSid delu saddy 800°C sl i aua 5l

0.0196 gr
s Odral) dd Glaa

: sl 2 yJail) A gl Al V)

= Claill 4 il i) Al

Uatl) A
Sxall iy 5all 055l

100 x

127.092 _

100 x - = elaall 4y ydasl) 45 gial) Al

0616.47 =_ulaill 4l el Aol

: slaill Alanl) 4y giall Anl) v/

o (630 (Qyseeeeennns et CUO (e Ay s IS
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100 x

.................

— X =0.01565gr

0.01565
0.1

e 0.0196 gr Js

= olaill Lleall Ay giall dpuail

% 15.65 ulaill dilaall 4 siall Gl

(Zn*, Ni**, C0%") hiinal iaxall (s simall lasa o5 4y sLall
Byanall cildinall ismall sginall —2- Jgia

Comp. Formulas (My) Metal ratio
Calculate | (Found)
d% %
PTAPM C3oHnN4S, | o ]
(502.65g.mol ")

Cu, C30Hx,N,S, Cly

[CU(PTAPM)CL] | (77155 g mol) 1647 15.65
Ni, C30H2N4S, Cly

[Ni,(PTAPM)CI,] (761.89 g.mol-!) 15.38 14.51
Co, C3oH2N4S, Cly

[Co(PTAPM)CL,] (762.33 g.mol") 15.46 14.86
Zn, C30HnN,S, Cly

[Zn2(PTAPM)CL] | (775 25 g mol ) 16.86 15.98
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(k) Apgmnally dpasill dais Lleal) Gaead) A of Jsand) ildana (ga Jaadls
iy gsill 4805 §pmadd) i) o S5y Las An el Aigiall foall ae i
IMo(PTAPM)CI,] dalall Zasall

1ABlial)y malist)- 4-
:(FT-IR) ddlha alaiiuly (PMAD) q$yall Ay dufa-1-4

Janiasally (i) agaall U5 = 4,1) 41 salall FT-IR Cagla il 5)lie e
& 2w al) (C=0) (alaia¥) daja cliid) Bady (PMAD) Syall jpimail
s LS (1693cm™) anyill vie yeli g ol aaall Sl - 4,1 Sy
o)l blliial 1) 3521 (1638 CmY)pdsall 8 500n (aliaicl daja 5els
) 2523 (1618 ™) sl L8 saan Galisial daja ysels 5 Aa¥I (C=N)
agiyall 3 (C-Hgp?) desenal (alaia) daja Ll cisai¥) (C=N) sya)l ia

.(3025-3057 cmM™) aisall ie cyels s
sac 4 Ly (PMAD) Syall ¢ lpaall it axiY) Cada (1 - JSEN ek,
Lnsdl 222V e palail Jilac leanl (S5all 33 Galaial cililac

Sl 3 (NHy) Gsiae) 55030 ol 53kl (3374, 3338 cm'™)
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100

3025-3057
Cspl-H (stretching)

801

N

C=C(stretching)

B0

C=N (stretching) || ™

NH, (stretching) 1638

3374-3338 ! | 1618

40 *
4000 3000 2000 1000 400
Wavenumber [cm-1]

NH, (Bending)

(PMAD) oS jall (FT-IR) cish - 1 - Jsil

e ) dgm gl DacYlg Calall 3 aliaia¥) clibiae aal Gl Jsanl) oy

(PMAD) S all (FT-IR) sk (2 8 jraal) pabaia¥) cilibas - 1 - Jg2a

5 a3l (cm'l) > 5all axd)
NH, (stretching) 3374, 3338
Cqp2-H (stretching) 3057, 3025
C=N (stretching) 1638
NH, (Bending) 1618
C=C(stretching) 1449

:(FT-IR) &dlha aladialy (PTAPM) dagiyall 4% dads —1-5
Syl FT-IR il ae (PTAPM) byl FT-IR i 4jlie e
) e (1630 cm ) pdsall 8 saaa Galisial deja yseds LS, (PMAD)

(1607 cm'l) el A 3aaa galaid Aja Hsels 5 &l (C=N); 303
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oabiaial daja Ll ¢ sl ddla (e A 8l L) (C=N), 30l ) agas
A3)ie iy ¢ 3046 oM™ pisall v Cujels 2 Aagyal) b (C-Hgp?) e sanal
oy sliidl 1aads (PMAD) oSyall FT-IR Cish ae ddagiyall FT-IR cijh
(3374 - 3338cm™) gisdl die jela il NHy jalaiaV)

Al Akl caks
(PMAD) S3all ge (PTAPM) ddagiall IR Calydal 455lie 35Y) JIS3Y) maa s

8 algally

100
3025-3057
Cspl-H (stretching) n
80
H
H, '—< >— V\;r—< >‘ =N < >_ NH,
H \
4,4'-((1,4-phenylenebis(methaneylylidene))bis(azaneylylidene))dianiline C=C(stretchin g)
60 1449
(PMAD)
(;12 (stretching) 1C6:3]\8I (stretchmg)<\ e NH, (Bending)
3374-3338 | | 1618 |
40 L L L L
4000 3000 2000 1000 400

Wavenumber [cm-1]

PMAD S8 FT-IR  slpaad) cuad dadl) Cigda — 2 — JS&d)
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100

80 —

Cspl-H (stretching)

3046 C=N (stretching)1
1630
%r 60 ¥ ™
% O e O N—O C=C(stretching)
1474
wkF C=N (stretching)2
1,1'-(1,4-phenylene)bis(N-(4-((thiophen-2-ylmethylene)amino)phenyl)methanimine) 1607
(PTAPM) C-S(stretching)
833

20 I 1 i | I | L
4000 3000 2000 1000 400

Wavenumber [cm-1]

(PTAPM)<Spall FT-IR s)aall ciad dadly) cigh —3 - Je

100

mhall 1 ‘k

N T —— l 1
\m) M\h i

{@ﬁ?L{%% |

6O~

(PMAD) |

a0

30 " 1 " L " 1 .
4000 3000 2000 1000 400
Wavenumber [cm-1]

$5al) s PTAPM dbagipall FT-IR glpaal) ciad dad¥) cibs dlaa—4—JSil
PMAD
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) A8l Agmgall Sae Yy paliaia¥) cilbac I Joaall s
(PTAPM) ddaiijall (FT-IR) ik A 8 jpaal) pabaia¥) clas - 4 - Jga

5 a3l (CM™) (sall 222}
Csp2-H (stretching) 3046
C=N (stretching)1 1630
C=N (stretching)2 1607
(C-S) Thiophene (stretching) 833
C=C(stretching) 1474

: (PTAPM)adagiall (UV-Vis) 4uisally duawdisl) 348 dadl) Adlhaa—2-5
ibaiyall (UV-vis) ddpal-imudnll 38 4ad¥) ddbhe Gld PR
vey (lom) ase <l LA Ll (uis DMFJ) aasiuly (PTAPM)
(5352 NM) el die liaaaly lid Cadall & Cujgls Aijall s)a daya
Aadll g : b LS Aagyall A pSIY) VY] 228 it of (Say 404 NM
elgaY Aad (ToT*) g5 e SeaN) JEY) (1352 NM) el e oY)
& (C=C) Liplly (C=N) i)V Aesene Jia 48 L) e ddagyall
Jicié (404 nmM) dasl) vie Al Galiaia¥) dlac Ll igill 4 phal) Zala))
Ot e 8 A S 2 lo)l asasl Aai (NOTTY) g58 e S JEY)

- Aol Ala a5 sy V) Ao gena
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o0

(PTAPM)

0 : r
200 400 600 800
Wavelength [nm]

(PTAPM) adagijell Lawdil) 348 dndl) cigh — 5- <)

:(PC-NMR) A5l puuhalinall (g558) cpihall 4 lbaa—3-5
e 525 (PTAPM) ddagipall 3508l cudalinall (g8l ooyl Cada Jimass o5
U Gkl (6) JSal elays «(DMSO)

ey Cagall Jially (gyhall Jlaad) 8 a8 GHLEY) aea of Cadall e Jaadl
LS Syall (8 s A (12) Jagapldl (12) s Ag)Sl chlaY) oa
(PTAPM) dhagyall dapa (o puialy 5o

G H JKLi
S N:@N*/ ) WU
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22

o v (=] ~ o~
(=] o (=) ~ o™ ~
T e N~ a0 S =Y N o
Y VM0 O T HO O S L6000
C ounnEE s gang =4
[ e e ~ |
g 2 23 258 i ! 3500
- o o — - '
T 3 e PR B A i HG N Dy |”
h ! 1/ \E.# A +5000
S N N = N NE 8§74
K \\('{I}‘(?
/ \ 3 L.
4 \i/ky, HG 4500
i
)
4000
3500
+3000
2500
2000
174 172 170 168 166 164 162 160 158 136 154 152 130 148 146 144 142 140 138 136 134 132 130 128 136 124 122 120 118 +1500
fl (ppm)
1000
|
i +500
|
J L Ho
+-500

200 190 180 170 160 150 140 130 120 110 100 9% 8 70 60 50 40 30 20 10 0
1 (ppm)

(PTAPM) Aasdi jall (2 8 puushalitall (5 53 cpiall Ciha - 6 — JSl

cdl ad el aie yedn ally (LEJ ) chdl ases caglall & )iV aals
CHLEY) JEl Jsasll e AbeSl Alle 550 58l b)) e Jaig  Slesl

et S Gilsall Sloasl 7 Uy Gl i i
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(PC-NMR) wish (8 dilassl) Lgalaly 33 g 4 g S0 <l LYY -5- J gaa

(PTAPM) aasi yall
S gl [ | el [
(ppm) 4.5439)53\ OJLHN\ (ppm) ‘QJJQJS.“ bJLu\J‘
148.970 K 120.227 H
151.166 D 120.689 G
155.618 F 124.177 L
155.789 | 124.322 B
166.805 E 136.990 A
173.402 J 148.097 C

'H-NMR  Aigig sl puusblial) gg5dl cpilall Cid—4-5
Spanall Abijadl Jggll whlaad)l ool Gl ol (7)  JSE ek
(2.509- ShasSl ZLiy¥) e dyigigp 3)LE) (2) asas Jaadls 45 ((PTAPM)
e ol seday S (DMSO) axdiall cadall 23 a5 3.351 ppm)
Gligill Gam o Jy e Gl Jiall 8 jelat Cadall b eyl
& leesiy ol AaluneSl) Adle by Lehali) Aai 58 Ganad CSall A Basa sl
(PTAPM) 8ycanall ilafisall 4t ga (3alsiy Lo 55 dgylaall lalal

H_|

MO: v :Ow
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}.'Aﬂ\)&.ﬂm_.\ JAIJ\)ALE.\AM
- OO O wn I~ TAVI =0 O NN O — [+
- QTN OO G0N N - OV o
= VHNVYVOYITITLT TN~~~ ] 1100
L L o N S A A N o o L T i) ]
I B — = |
1
| D¢ H1000
i | F 1 H\ B
[ )< ! = ]
3 ' H 4 A
S N N e N N S 900
c—{ | )—C
H’{!}‘H FE
oG i J fll [*°
F700
600

500

400

300

200

100

o
R L S———
b o—
N C—
‘s]___-—g
o

Y A
=] 2 Qe v =+
— =] So=c -
— el = — -100
13 12 1 10 9 8 7 6 5 4 3 2 1
1 (ppm)

(PTAPM) dagi jall (558 g pal) puashaliieall (g 99 cppibal) csh -7 JS&)

L) ilsall ALansl 2Ll Ayl 3 i) SV L Jpaal
LalSy 3,LY) gl Aal
("H- b 3 Ll g Aailparsl) Lgalaly 531 9 Al g5 g ) i LYY -6- J g2l

3

(PTAPM) 4k all NMR)

: sl ~L5 | .
(H) Jots Sl ha | 2 . pr%)*ﬂ A g gl B LAY

1H Al 7.106-7.139 C

1H 4l 7.182-7.451 A

4H 5a2xlia 7.455-7.632 E+F

2H Al 7.632

1H 45005 7.637-7.979

1H %M 8.699

®O|O|wm|T

1H sl 9.114
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T g Gilliie 5oy (11H ) adall (3 ligipnl) gsene of Ll el ol
(22H ) Lo lelana 3 dyglally sylalinal 3dag )

:(PTAPM) dhagijall Al Lagii-5-5
shall Cat AatY) Adllae daulsy Spmadll Alafpall A Ay PA Ge cpd
daadill 5 AadY) ALl ¢ (4000-400)cm™ Jaddl e (FT-IR)
4dbhe dbuly (PTAPM) ddasyall 4 dul ) ddba) ¢ (UV-Vis) 48l

Wyas 355 (PC-NMR) isolls CHNMR) il (spsil ool
gl ddagyall e
H T y
O OO
|
/ S " s \

:(FT-IR) 4dldas aladialy Adagiyall Agaal) cilabeal) 45 Lu)2-6-5

5 [CUu(PTAPM)Cl] wlsisdl  (FT-IR) b dulp
«iiyliay [ZNy(PTAPM)CLL] 5 [Coo(PTAPM)CLL] 5 [Nio(PTAPM)CI,]
dagdl) (alaicl) Llasl L3l Lagd Gua (PFAPM) 8yall ddagiyl) it as
£ lwils (1590 cm™) ) ( 1607 cm™ ) e (C=N)p isad¥) 5y030
S (833em™ )y e (C-S) sl B} Anlill aliaial) Al
Spaill nlill alaiey) Lbianl sl Jangl 5 Gulaill siee 3 (805 cm™)
Llaal #Lls (1581 cm™) A (1607 cm™) e (C=N), Al
(785 cm™) U (1833 cm™ ) e (C-S)mh sl 3ye3) daslill alaic¥)
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0= (C=N); AieN) 8503l Ayl (aliaiaV] Aliaal 7 L33l Jaagl 5 ISl dias
sya)) Aagill aliaieVl d4laal ~Lyily ( 1586 cm™) 1) ( 1607 cm™ )
Laagl 5 Sl saa 3 (817 cm™) Y (833 cm™ ) (e (C-S)rh sl
S (1 1607cm™ ) (C=NY, dsaa¥) sya3ll daslil) aliaia¥) dloaal &Ll
833 ) e (C-S)m sl 53] i) Galisial) Aol 35 (1575 cm™?)
- il s 8(802 cm™ ) N (em™
iyl me CUP NI ,CO™"\ZN" ooadl () wlis ) el 13
G Al (C=N)z  Ofies)Y) desene i 53 DA (e &4 (PTAPM)
a3 Lagie JS adlal) dbianll Zly) ) iy (808l CupS 5)35 deall ddla
(PTAPM) syall ddagiyall Cada o 43jlia J8Y) Ao sal) alacY!
idaiydl e JSU(FT-IR) 6lymall coat daa) dilidae 4000 JIKEY) jeluig
Byanall dnaeal)l Ciladzallg

40

80

T : .
\(:7&- ‘X:c#v@fc?\: ;;:(/
ot VoL ol
70 7 5/(1“HU s B SR TN
cl cl
C=N (stretching)1 — f
60 1626
C=N (stretching)2 C-S(stretching)
805
[Cu2(PTAPM)CH] 1590
oo I 00 ' 200 7000 i

Wavenumber [em-1]

[CU(PTAPM)Cly] diaall ¢ yaal) cint dady) cisha Joi) — 8- i)
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--------
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w | 2TE
OO
B0
/ sﬂ'ﬁa . c1—' b
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Preparation of Mixed CuAl,O, Oxide
Films by Spray Pyrolysis and its

Characterization

Hazem Alkhateb, Dr. Abla Al-Zoubi
University of Al-Baath_ Faculty of science
Dept. of physics Homs_ Syria

Abstract

Mixed Cudl,0, oxide films were prepared by thermal evaporation
from the chemical solutions of pure copper nitrate
Cu(NO3),.3H,0 and pure aluminum chloride AlCl;.6H,0 as
starting solutions, on substrates of ordinary glass and quartz. The
mixing ratio of Cu: Al for copper and aluminum salts was 1:2,
respectively, in molar terms. The deposition temperature was kept
constant at 500-550°C by thermal evaporation, and the prepared
films were then annealed from 600 to 900°C.

The structural properties of the films prepared from the primary
oxides and then the mixed oxides of copper and aluminum were
studied by X-ray diffraction (XRD) technique. The XRD results
showed that copper oxide films crystallize in a single-phase
monoclinic structure and aluminum oxide films are amorphous at
the preparation temperature.

It was also found that the peaks of the mixed oxide CuAl,0, were
not obtained at the preparation temperature of 500-550°C, while the

53




Whaasiy ¢l uall Gl 48y sk CUALLO, assial¥l g (uladll Aabidal) aulsSY) (o 488 ) 38 juians

peaks of the required compound began to appear starting from the
annealing temperature of 600°C. At this temperature, we also
observed a decrease in the intensities of the peaks of the primary
oxides until we reached the optimum preparation temperature of
800°C, where the peaks of the primary oxides disappeared almost
completely and the peaks of the mixed oxide appeared with high
intensities. At annealing to 900°C, we did not observe any
significant changes in the positions or intensities of the peaks.

The lattice constant of the prepared mixed films was calculated, and
it was found that the size of the crystalline grains increases with
increasing annealing temperature.

The transmittance spectra were measured in the wavelength range
of 300-2200 nm. The band gab energy was calculated and found to
be equal to 3.1 eV.

Keywords: CuAl,O4 oxide films, Thermal evaporation, X-ray
diffraction, Lattice constant, Band gab energy.
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Abstract:

The research was carried out during 2023 agricultural season on a
private farm in the northern Homs Governorate in the village of
Talbiseh, to study the effect of spraying soybeans, variety Sh44,
with different concentrations of iron chelate 0, 0.5, 1 ¢/l and
methanol 10% on some production traits under deficient irrigation
conditions during the flowering stage compared to irrigated control.
The experiment was designed according to the design of split plots,
where the irrigation treatment was placed in the main plots, the two
spraying treatments with methanol in split plots, and the spraying
treatments with iron in split-split plots, with three replicates.

The deficient irrigation treatment caused a decrease in the number
of pods per plant, the number of seeds per plant, the weight of 100
seeds, and seed yield. The values of these indicators reached: 122.2,
101.9 pods/plant, 366.5, 274.0, 14.04-13.12 g, 2765.4-2124.2 kg/ha
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under control Irrigated and deficient irrigated respectively.

The results showed that the spraying treatment with 10% methanol
increased in the number of pods and seeds in the plant, the weight
of 100 seeds, and the biological yield. As a result, the seed yield
increased, reaching 2649.6 kg/ha compared to 2240.1 in the control
treatment without spraying. The values of the previous indicators
also increased with the increase in the concentration of spraying
with iron chelates as well as the spraying treatment of 1 g/L
achieved the highest number of pods per plant, 128.2 pods/plant,
the number of seeds 370.3 seeds/plant, the weight of 100 seeds
13.86 grams, the biological yield 8136.8 kg/ha, and the yield Seed
capacity: 2830.6 kg/ha. As a result, the spraying treatment with
10% methanol and spraying with iron 1 g/L under the irrigated
control conditions outperformed all the treatments and achieved the
highest seed yield of 3379.7 kg/ha.

Key-words: Methanol, Iron, Deficient irrigation, Productive traits,
Soybean.
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A Numerical Study of lon Beam Energy
Variation Emitted by Dense Plasma
Focus According to Type and Pressure of
Working Gas

Abstract

In this research, a numerical study was made of the energy of ions
beam emitted by the plasma focus device NX2, when the pressure
of hydrogen, deuterium, neon and argon gases changes. First, the
characteristics of the plasma focus formed when using the studied
gases were found, by conducting a series of numerical experiments
using the Lee code, and then finding the energy of ion beam with
the pressure change of each of the studied gases. The results
showed similar behavior in changing the ion beam energy of
hydrogen and deuterium ions with the change of gas pressure,
reaching a maximum value of 194.2 J for hydrogen and 142.2 J for
deuterium at the highest pressure value 19 Torr, while in the case of
neon and argon it was the_highest value of the energy of neon ions
was 141.1J at a pressure of 3.5 Torr, and for argon, 205.6 J at 1.5
Torr, then it decreased with increasing pressure. The high effective
charge value of argon played in increasing the energy of ions beam
to reach about 7.6% of the operating energy of the device E|, .

Keywords: dense plasma focus-, ions beam, Lee code, NX2 .
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< -

t4adSa

Sysanall 5 degdadl L e Bhee A8 e Z-pinch mllaiae Gl
DY) ) (gysaall olaDU Apjlge LoDl Dlshand e Lo Led ey Cum Lilaliag
kil gyemall Ll gohll A dalird)l Jaad) o Jeldl) e a2
ISy 35l o2 aladiud (Say Akl Zadl) sl ) x B sl sl
B DA e L) jeaad 356 4l ) Adgae Lol Dlshud ayhatl  Sualin
. [1] (pinch effect) (il

Jsanll 2 & Z-pinch JiSal asi (plasma focus) 4dmall Lol a3
ALE o (g gl Syaa e DS el 8 455 Al i PA e Lggle
paall el s dhaml saall daud LUl e Ak S ddleS gl
faa G L) (e i see Graail) Bales Buled (8 JS) Syl 38 sl
ey (it (uadsal gy 5 38y [3] [2] Pinch Zadll sl ade ik Lo f
Filippov ) asulé z3sa15 [4] (Mather type) ik zisa 4 mall LUl
e Oladsadll Glda caling Sua (1) JSAN 8 miase g WS [5] (type
Aaad (e Tody ymal) LodUll 3k Jabe e 55 105 Al a1y Laguiany
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gas at several torrs

acitor bank / filament gas at several torrs
N ] N

’/ +
/ // _ﬂ}'_ﬂ\_i \

insulator electrodes capacitor bank insulator

(6] (cr) isnbd £ 3sad o( o) siba g ipad hmal) Ll 1(1) e

electrodes filament

e xS 20 eha) @ guplall Qall Glide 8 Adaall L) LK) e
ine) aall (atlad Ay [7] spalall o3¢ Al elglull agdl il
Yl b lgie salinnY) dple) Lady [9] Al gl 2eiV)s [8] daalil
gllial Jio cliphill o € aad Glall LW cmsd Jedllyy dleal)
Duad datidl Ul e Jganlly [11] 4880 DY) cuwsis [10] sl
ag Lol dcad Jled) e daalll Glsl) aia e sl @lldg [12] jeal
lebaliyly clis) lhaas ) &l 3l (e aiall 028 ailiad duhal &by
iy Aoy cwdigl 4aSyis Sleadl A8l Jie 4l LBl bl dolsally
a4 Lad (gl 3l . oL Jeall Alee & padid) Sl sy Ol
Ll Slea e spalaall cilis¥) doja d8la Ll daae Al ehal caadl)
il Alee 8 aasiall Sl g sty NX2 2880 48 adl)

ddiagd) A

gl LU Slea A axtidl W e cadia) 5l A ) el Gaagy
e Alule shal Bl e @l palall Gl aia &l e NX2 458

sl 5le daia it ae 48Ul oda iy LEE maliy aladinly el Cyjlail
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:NX24ags) 48 mall Ll Slea

Shigall i3y el S 265 A8l LDl Sl Jumil o Sleadl 13 ey
NTUNIE ———— daala 3 Sleall 13 aneal &L aiay A dlaal)
O e das g ¢ [13] (Mather Type) il zasad (38 3)sdlain — by ol
Qg eyl 2355 ) e s aie it Cym NX PF &8 adl Lol Slea
alayy 1-20 Hz 2254 (pulse- periodic mode) (gysall ol dacil) (3é5

- 190-510 kKA i )iy 1.6-3.3 KJ Jwis

A e g 50 dramally (N Sl ulaill (o e s AL o) San (05
OsSad Jagal) Wl ¢ 25-70 mm alshs 23-40 MM o opkid tealadl i (Sa
50 Jshs 10mm aSlawy 12 A 8 (e ladae Glacadll (e degeae S5 e
maall e gslall el G Cpladll (s 4 .100-800 MM (e kis mm
on il sale (sS LLell FECO 5l asulinl) ddlia) cass of JSall g e
13 Jiil aadin PYreX g5 oo oalad cstl ol 558 (e dugalls aeiadl
sl ese ) caslel casppianl cCongyuell Bl G degiia degana leal
Sleall 1 alasinl 5 .0.7-20 mbar L ey cemaYls 02 ) (e Lada
ran Y ALY ¢ [14] A SV de Ll SXR Al dedl 22 jaad
Gl ¢ lhaal o aodiud Bysa Ally ¢ Sl S adas Slig igaally Sl gl
[15] TIO2 asslll sl 6 (e 4yl A6l 44, DUy —dyelil)l FeCo

: NX2 44580 g nall Ldldl Sl il (1) Jsaad) sy
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NX2 A&isl) 48 aall Ll jlgal clially :1 Joa

E,=2.7K] Jdal) A
Operation Power
L, =20nH Bl g Al
Inductance of circuit
C = 28uF i<l iy dau
Capacitance
Ty = 2.3 mf Ao glial)
Resistance
Vo = 14 KV Jaddl) ( gas
Operation Voltage
P, = Variable Jdal) aiia
Pressure
a=19cm suaal) jhé Cikal
Anode radius
b=41cm bogall kb Cial
Cathode radius
Zy=5cm gl J gha
Anode length
H,,D,Ne, Ar Jhdl) ) e
Working gases
:AgBlially gilial)

Lad G 0381y sl casbiel commauell ooy Leiubal chle day)l yast &
v updall Sl daam 50L) ae oty Al Lol el slagls Yl
Db e gadie ) Ul Tpeqr td el odas (gyaai ey uany Y ) Al
el Al Vg, V5, V) ¢ ol Laidll $ha A2 Tinen ¢ Tpinen i)
Coal By ¢ s o GuSal) Ay Aascall dage Aoy Gyysad) Aoyl
oo pinch duration Giagl _dacl) Jolll 7, il ) Ll
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b Gy Al e Agid) el dad ST Vg, il ol

inia o Jully Al Ll g e byl el e Ul oda apas 25 G
CuilSy Lee galin aladinly naed) Cojlaill 385 25 L bal) ey A @ilis)
tOmaugd) Sl aladia) die A8 aal) L) clive —a

Cragugd) Sl aladin) die A8 aal) Ll cliias 12 Jaa

Py Ipeak Ipinch Tpinch L Vg Uy
Torr KA KA 10° cmips | cm/us | cm/us
K
1 233 140 6.7 19.7 52.7 36.5
2 270 162 45 16.3 43.2 29.9
3 293 175 3.5 14.5 38.2 26.3
4 310 185 2.9 134 35.0 24.0
5 323 192 2.5 12.5 32.5 22.3
6 334 197 2.2 11.8 30.6 21.0
7 343 202 2.0 11.3 29.0 19.9
8 350 206 1.8 10.8 27.7 19.0
9 356 209 1.6 10.5 26.5 18.2
10 362 211 15 10.1 25.5 17.5
11 367 213 1.4 9.8 24.6 16.9
12 371 215 1.3 9.5 23.8 16.3
13 375 217 1.2 9.3 23.1 15.8
14 379 218 1.2 9.1 22.4 15.3
15 382 219 1.1 8.9 21.8 14.9
16 385 220 1.0 8.7 21.2 14.5
17 387 221 1.0 8.5 20.7 14.1
18 389 221 0.9 8.3 20.2 13.8
19 391 221 0.9 8.2 19.7 135
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Caaud) S aladia) sie L3aall Ll cilires i 13 Jgia

P, Anin Z max pinch V max n;
Torr cm cm duration KV (10%)/m®
ns

1 0.30 2.9 11.7 36 0.9
2 0.30 2.9 14.3 34 1.9
3 0.30 2.9 16.2 32 2.8
4 0.30 2.9 17.8 31 3.7
5 0.31 2.9 19.2 30 4.6
6 0.31 2.9 20.4 29 54
7 0.31 2.9 21.6 28 6.3
8 0.31 2.9 22.6 27 7.2
9 0.31 2.9 23.6 26 8.0
10 0.31 2.9 24.6 26 8.8
11 0.31 2.9 25.6 25 9.7
12 0.31 2.9 26.5 24 10.5
13 0.31 2.9 27.4 24 11.3
14 0.31 2.9 28.3 23 12

15 0.32 2.9 29.1 22 12.8
16 0.32 2.9 29.9 22 13.5
17 0.32 2.9 30.8 21 14.3
18 0.32 2.9 31.6 21 15.0
19 0.32 2.9 32.5 20 15.7
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P, Ipeak Ipinch Tpinch Va Vs Vp
Torr KA KA 10° cm/us | cm/us | cm/ps
K
1 270 162 8.9 16.3 43.2 29.9
2 310 185 5.8 13.4 35.0 24.0
3 334 197 4.4 11.8 30.6 21.0
4 350 206 3.6 10.8 27.7 19.0
5 362 211 3.0 10.1 25.5 175
6 371 215 2.6 9.5 23.8 16.3
7 379 218 2.3 9.1 22.4 15.3
8 385 220 2.0 8.7 21.2 14.5
9 389 221 1.8 8.3 20.2 13.8
10 393 222 1.7 8.0 19.3 13.2
11 397 222 15 7.8 18.4 12.6
12 399 221 14 7.5 17.7 12.1
13 402 221 1.3 7.3 17.0 11.6
14 404 220 1.2 7.1 16.4 11.2
15 406 218 11 6.9 15.8 10.8
16 408 217 1.0 6.7 15.2 10.5
17 410 215 0.9 6.6 14.7 10.1
18 412 213 0.8 6.4 14.2 9.8
19 413 210 0.8 6.3 13.8 9.5
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Po Amin Zimax pinCh Vmax n;
Torr cm cm duration KV (10%)/m®
ns

1 0.30 2.9 14.3 34 0.9
2 0.30 2.9 17.8 31 1.8
3 0.31 2.9 20.4 29 2.7
4 0.31 2.9 22.6 27 3.6
5 0.31 2.9 24.6 26 4.4
6 0.31 2.9 26.5 24 53
7 0.31 2.9 28.3 23 6.1
8 0.31 2.9 29.9 22 6.9
9 0.32 2.9 31.6 21 7.6
10 0.32 2.9 33.2 20 8.4
11 0.32 2.9 34.9 19 9.1
12 0.32 2.9 36.5 18 9.8
13 0.33 2.9 38.2 17 104
14 0.33 2.9 39.9 16 11.0
15 0.33 2.9 41.6 16 11.6
16 0.33 2.9 43.1 15 12.2
17 0.34 2.9 44.9 14 12.7
18 0.34 2.9 46.7 13 13.1
19 0.35 2.9 48.6 13 13.5
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NX2 Sl b sl Sl aladid) vie Adaall L) clises 6 Jsia

Py I peak I pinch Toinch Vg v v,
Torr kA kA 10° | MBS | emips | emips
K
0.5 323 185 9.3 125 125 25.9
1 362 204 5.9 10.1 10.1 20.8
1.5 382 211 4.4 8.9 8.9 18.0
2.0 393 213 3.4 8.0 8.0 16.7
2.5 401 212 2.7 7.4 7.4 158
3 406 209 2.2 6.9 6.9 15.0
3.5 411 205 1.8 6.5 6.5 141
4 415 200 1.5 6.2 6.2 13.4
4.5 418 195 1.3 5.9 5.9 12.7
5 421 188 1.1 5.6 5.6 12.0
5.5 423 181 0.9 5.4 5.4 11.2
6 426 174 0.8 5.2 5.2 10.5
6.5 428 165 0.7 5.0 5.0 9.8
7 429 157 0.6 4.8 4.8 9.2

127




Jidal) S Jida g g sl lah ABASH 438 jaal) La D) 0 5 jabal) i g Aaja Abl il dpase A o

Guadl) 8 aladiu) Aie a8l L) Cfjaaa &L 7 Joa

Py @min Zmax pinch Vimax n;
Torr cm cm durationns | KV (10%)/m®
0.5 0.23 2.9 15.7 43 0.8
1 0.23 2.9 18.8 39 1.6
15 0.22 2.9 20.7 37 2.5
2 0.21 2.8 21.3 35 4.0
2.5 0.18 2.8 21.0 35 6.6
3 0.14 2.9 24.5 34 12.5
3.5 0.16 2.9 26.7 33 12.3
4 0.17 2.9 29.3 31 11.3
4.5 0.18 2.8 315 29 11.3
5 0.18 2.8 34.1 27 12.9
55 0.18 2.8 38.3 25 14.5
6 0.18 2.7 42.1 22 15.9
6.5 0.18 2.7 46.1 20 17.0
7 0.18 2.7 49.2 17 18.0
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P, Ipeak Ipinch Tpinch Va Vg Vp
Torr KA KA 10° cmips | cm/us | cmlus
K
0.1 270 157 19.6 16.3 50.8 33.6
0.2 310 177 12.4 134 44.0 29.5
0.3 333 188 9.4 11.8 38.4 26.9
0.4 350 195 7.6 10.8 34.6 25.1
0.5 362 200 6.5 10.1 314 23.4
1 393 211 4.4 8.0 23.8 18.0
15 406 209 3.3 6.9 19.2 21.5
2 415 201 2.5 6.2 16.4 27.4
2.5 421 189 1.9 5.6 14.3 33.7
3 426 174 1.4 5.2 12.1 18.8
O8N S aladind vie A8l LSl cfiae i 19 Jgan

| _Po Amin Zmax pinCh Vmax n;
Torr cm cm duration KV (10%)/m?®
ns
0.1 0.25 2.8 10.8 49 0.1
0.2 0.22 2.9 13.0 51 0.4
0.3 0.20 2.9 144 52 0.6
0.4 0.19 2.9 15.9 52 1.0
0.5 0.17 2.9 17.3 50 14
1 0.08 3.3 22.7 161 14.7
15 0.08 3.5 28.8 161 22.1
2 0.08 3.6 34.2 116 29.5
2.5 0.09 3.4 39.7 111 24.9
3 0.14 3.1 a7.7 58 12.8
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:‘;\9 Lo daadle oSy ALl giliill (pa

Gse Vs sl adll e Jlady AP Laiial) dad (mliss) il e
cadaioaal) Slall )3 aaell 50l o

e Jol& DA LD o Gl (KU Ll Zed b)) s A Ll e
Gl fpdi HLE e At (DA AdaaBe xe Hlall b 3aL) ey ()il
68% aspindl 62% Lhauy JSE mgyuedl Ala 6 Gus clEK4)
.65.6% (5 V) <70.9% (sl

e Vhe S5 Al [l by Gong el Als 3 L (Al LS e
DL D3] 3950 agag a3l LS ASH HLall 3aly) dam Slall Jara 3ab)
12 Torrc10 Torr Ll adl allie o5 V15 Osailly aspiiall Ala 3
Sl e Torr

Lial) 530 ge AN WP duad s)ha dayy (mless) ilall Ay e
(s Vs Osall) 5ol Rl s 3 Gadi el Lgad Adaada as

A yus dadall dage Aoy Apsnall dejull o Gails Ll o) o
oaliadl Ml Sl &S 2Ly Gane @l Jarall saly) ae el
ks Lysae L) e @lpas e g

Pinch ) o=l 30 le ua Ko U L) Lad jhb Cial o
Cauad 30l el Bl Cam asniially angyngl) Jilla b (Effect
Lads gse ¥l osill s 8 Ly Ll 5ol ae daagll
sle 1 Torrs 3Torr biall a8 dic gyual hi Caual e Jsasl)
a5l
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2.9 iedl ve |Gl Aadll Jola e i of Jaadl o :Aadl Jsh @
g yaadl @lylall Le)m cm
o il sy @lldg Jaiall 50l ae Gl 138 22y tAadl) pliy 58 e
el Al gl i KA el (e dil)
b 3ab) e 4led (alli Jaadl slajbld) iad gA paiadl Hgalll @
Unpe ) A @y e Al 8l dad (mlbay @y, )
S e 30l die Gulil dlee 6 Lie JaS e gl Cay (il
Jain 3003 dnbs da i€ Ladll eca i) 480 3al) Jasdls cABLSY @
)
:QUJ:&\ LJA 43l
Ll oo spball @l Gis jaitlas [16] S.H.Saw 5 S. Lee L2
t sl Aays ABla daad Al AR alag) 5 LS 38 jaal
E, = number of ions beam X Z,ssU
LU Al e papaid) gl U el Alladl) &l Z, ¢ ium
el laral G JS aie i) Aeja Aila dad alagy A5 o8 aladiul
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NX2 Sl o balall cpagugd) aligl 4aja 48 110 Jgaa

Pressure Hydrogen lons Beam Energy

Torr Joul
1 38.4
60.7

3 78.5
4 935
5 106.4
6 117.8
7 128.0
8 137.1
9 145.0
10 152.5
11 159.2
12 165.5
13 170.6
14 175.9
15 180.4
16 184.1
17 187.7
18 191.0
19 194.2
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NX2 jlga o abal) agpisal) cilisgh Laja 48Ua 111 Jgaa

Pressure Deuterium lons Beam Energy
Torr Joul
1 43.0
2 66.1
3 83.3
4 97.0
5 108.0
6 117.2
7 124.6
8 130.5
9 135.5
10 139.2
11 142.5
12 144.6
13 145.9
14 147.1
15 147.1
16 146.4
17 145.5
18 144.0
19 142.2
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NX2 Sl o8 Spball osuil) cilis daja 48l 112 Jsaa

Pressure Neon lons Beam Energy
Torr Joul
0.5 76

1 100.8
1.5 112.6
2.0 116.6
2.5 117.0

3 140.7
3.5 141.1

4 139.7
4.5 133.4

5 126.7
5.5 120.5

6 111.3
6.5 99.1

7 84.9

NX2 Sk o saball s i) cligh daja 48 13 Jgaa

Pressure Argon lons Beam Energy
Torr Joul
0.1 35.2
0.2 57.1
0.3 74.6
0.4 90.1
0.5 104.5

1 178.5
1.5 205.6
2 188.9
2.5 172.4
3 108.9
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il $3 3 Ssga s ouie
300.0
Beam En J
H 200.0
...... D
— e \e
100.0 A
- a= Ar
0.0 T T T T T T T T T T T T T T T T T T T 1
01234567 891011121314151617181920
Pressure Torr

NX2 Slea o 3palall clish) Ao 48l 2 Jeil)

) 53 (e ol

s bl 0byj g aspially Gaguedl Glsl A Al Syl e
caspinall 142.2 J 5 cpms gl 194.2 ) abie dad ) Jsaaasl

Ula pe Ajlie syl Al & 58V Dladl) Lnll Aaf e a2yl o @

fad 3l o el i puel) gl Aais 48l Al O Y) e
sl Alae Gaas el LBl dad JAls [ aiall (gl
il gl il dad 2ol GseVls sl Alla 8 4 il ol o
3.5 Torr haxall e 141.1) el ehae dad J) Jsasl) Sa
Losall 5ol i) ge Lealeasl 3 1.5 Torr xie 205.6 J 52535
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sty Ol Ala 4 Aol clipl dla) alaall Lol o34 Lagp e
Saa il Ll dadl jhi Coai jraal of (mll il Gigaa
syl Aeja Ala sl by LDl dgee ana d8Uall (e ST A
Aaadll gl any d5ll)

Gl daia d8lal T dad s DU 5yl Alladl) Lindll dad culac] @
Ey Sleal Jinii 43k e 7.6% s il an

Lol ce daalill i) Aaja il ce Tygamd dulpall oda mili Laat
Lo 2l Ly Jsridall Sl Jaaag gs3 (DGR v Loyt y 4 sl

csthaall Laall GGuail) Conn
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Ay g AU (5 Aala aslal) TS — Glgal) e and— acloe S (*
139



Rousettus aegyptiacus dgsW Jsi (AN Juak 45 b Jaldl) Gl ¢ g 0L

Effect of inactive Rabies virus vaccine on
spleen structure of Rousettus
aegyptiotiacus species
*Yara Al-Ramadan** , Nahla Ebrahem , ***Taghred Khaddar

Abstract

In this research, we identified the morphology and histological
structure of the spleen at Rousettus aegyptiacus (Pteropodidae
family) and we have studied changes in spleen structure as a result in
response to inactive rabies vaccine. We used adult animals randomly:
inactive virus with a main dose and two supportive doses in the third
and tenth days is used. We compared spleen structure before and
after doses. The morphological study of spleen showed spleen in
pink color, flat, elongated and curved shape, swollen at one end.
Histologically, spleen tissue consists generally of two distinct
regions, the red pulp and the white pulp, and a Marginal Zones which
are the boundary zone between the red pulp and white pulp, and it is
surrounded by thin capsule that forms the outer covering. On day 10
after infection the white pulp and areas of T cells (PALS) showed
hyperplasia and became full with lymphocytes. It was also observed
an increase in Germinal centres numbers and formation of sinusoidal
.congestion and bleeding in small areas of the pulp

Keywords: Rousettus aegyptiacus, Rabies, Histological study,
spleen.

*) PhD student, animal department, faculty of science, Tishreen university, Latakia,
Syria.
**) Doctor, animal department, faculty of science, Tishreen university, Latakia, Syria.
***) Associate professor, department of laboratory medicine, faculty of medicine,
Tishreen Uni, Lattakia, Syria.
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