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Synthesis of two thiazole amine
derivatives: vanillin thiazole imine and
thiazole nicotine amide

A. Alasmit, J.Merza?

Abstract

Two thiazole amine derivatives: vanillin thiazole imine (1) and
amide thiazole nicotine (2) have been synthesized. Compound (1)
has been synthesized from O-vanillin (A) and amino thiazole (B) in
a good 73% yield, while the compound (2) has been synthesized in
two steps: in the first step, the ester (3) has been synthesized from
ethanol and nicotinic acid (C) with 86% yield. In second step the
compound (3) has been used with amino thiazole to obtain nicotine
derivative (2) with 70% yield. The morphology of compound (2)
have been studied by SEM and showed nano dimensions, The
biological properties of compound (2) have been studied on germs:
St.coccus (Gram Positive bacteria) and E.coli (Gram negative
bacteria). It showed inhibits the proliferative of germs at
consentrations 50, 100 p/ml with inhibition diameter 15 mm for
St.coccus and 13 mm for E.coli.

The molecular structures have been determinated by spectroscopies
methods IR and 'H-NMR.

Keywords: vanillin thiazole imine, nicotine thiazole amide,
nicotinate ethyl, morphology study, biological study.

1 PhD student: Department of chemistry: Faculty of Science-Al-Baath university, Syria
2 Prof the Chemistry of Natural Product: Department of chemistry-Faculty of Science-
Al-Baath University and Prof biochemistry: Faculty of Dentist, Arab private university
of science and technology (AUST).
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Preparation an new Ester Derivative of
3-Hydroxy-2-Naphthoic Acid and
Studying some of its Properties

Dr. Mohammad Keshe *

Abstract

In this paper, 2,3-DiHydroxyPropyl 3-Hydroxy-2-Naphthoate
has been synthesized by Fisher Esterification reaction, The glycerol
has reacted with 3-Hydroxy-2-Naphthoic Acid in the presence of a
homogeneous acid catalyst from methane sulfonic acid (CH3zSOzH).
After that, some physical properties of product were determined. by
measuring the kinematic viscosity, turbidity and density of the
aqueous solution.

After that, the biological activity of the product was studied
on two types of bacteria "positive and negative gram" and
compared it with a reference substance "gentamicin”, the result
showed that the ability of product to inhibit the growth of positive
gram bacteria "St.aureus" greater than a negative once "E.coli" at a
specific concentrations of it.

The reaction followed by using thin layer chromatography
(T.L.C), the molecular structures have determinate by spectroscopy
methods FT- IR, tH-NMR, BC-NMR.

Key words: Glycerol, Esterification Reaction, Hydroxy-2-Naphthoic Acid.

*) Doctor of Organic Chemistry: Department of Chemistry - Faculty of Science
- Albaath University — Homs - Syria.
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Synthesis and characterization of a new pharmacological
derivative of azo 4-aminoantipyrine phenylephrine and
study its biological activity.

(URaneem Lazek, @ Dr.Rushdy Madwar , ® Dr.Thanaa shreteh

Abstract

In this study, azo derivative was synthesized by synthesizing diazonium Salt
from 4-Amino Antipyrine and then crossed with phenylephrine.
The identity of the compound was determined based on spectroscopic methods
such as infrared and 1H-NMR,13C-NMR and the results of this study showed
that they were in agreement with the blistered formula of this compound.
The biological activity of this compound was studied on two types of common
and clinically pathogenic of bacteria E.Col and Steaphylococcus; It was found
that this azo derivative had a significant inhibiting ability towards the growth of
E.Col bacteria and lower activity against Steaphylococcus compared to the
reference substance gentamicin.

Key words: 4-Amino Antipyrine, azo derivative, biological activity,
phenylephrine, Inhibition of halo growth.
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Jlaall Sl go VISCUMINE sasa ay0 J3e
SygadlViscum Album. L

o olien ala

* gy Ol .2

(Viscum Album L.) sl Jlagll Gl (e (pesSnsd 23 iS50 (e a3

tlhaal) Jlaclly asy cadl 8, Aibadl Adhesile Sl gkl

[IR,H-NMR, C-NMR, DEPT (135°, 90°) , HETCOR 1H-
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Isolation of new compound Viscumine
from Syrian Viscum Album. L

abstract
Viscumine new compound was isolated from Syrian Viscum Album
L, by chromatographic methods. Viscumine Structure was
Determined by spectroscopic analysis [ IR , tH-NMR , *C-NMR ,
DEPT (135°,90° , HETCOR , *H-'H COSY , HMBC].

key words: Viscum Album L., Isolation , Viscumine
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: daadall
L) Alaadll N ot Aobeds By ane Boa ((Viscum - Album.L) Jlagl
Om el zls i Allie 3l <3 Bas 4y (Viscum) oualls (Violaceae)
(Ausind) el caigh ¢ Lad ¢ Lygl) allall 3lalie bl 3 iy ., (30-70)cm
[1,2]
Dbl 5 aiibesll 5 bl Gl 5 Lyl sl oy Aallad gl Jexind
S e alaaliiue cilesiul a8 [3] pivall ulal) 6 Ltial) duuianl) Ul
e S Aalles 8 Jhagll Clalitine Cuonsinl s . [4] Glapd) (myad ey
O] alall ) LA Uy e ¢[8,7,6,0]  puloySially 430 ooy
Lad) e 2al) Ae(quercetin) i S 289808 aa Jlagll lbialdtiig Jasd
LS. [10] o juull SlaasSl = 50al) oLl o133 saliaall Aol g 1 45l
Gl ¢ aall sliaes Bage 1l dlle Jlagh clad Sl paliiud) of o
13cae Lagh Ualoiis A ulgiltinally 4 ilall culaliioall ¢y glal LS ([11] duwsiil
J13] SleDl salias (ailiad Jlagh dlbiarg [12]520830
5 langld e gotan (Viscum  Album.L) Jlagd) of Al ciladyy iy
= Didem Deliorman cualdl <a a8y, [14] CpnSisSindg ddgid <iliSya
tep el il e GliSie ) Jie
1-VA-1:Syringin.
2-VA-4:5,7-dimethoxy-flavanone-4'-O-[B-piofuranosy(1—2)]-B- glucopyranoside.
3-VA-9: Coniferin.
4-VA-15: Kalopanaxin [15] .

oa AT e Jie WS
2,6-dimethylocta-2,7-adiene-1,6-diol6-O-[6'-O-B-apiofuranosyl]-p-glucopyranoside [16]

Jagll e oo (pasl8 4@y BasharAmer Jy—< 2012 ole 4y -
1- 4, 45 -trihydroxy-3,3'- tlas [17] )

iminodibenzoic acid.
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2- 4, 4'5, 5'-tetrahydroxy-3,3'-iminodibenzoic acid.
Llondll GlSHall e degane Gulihall elalell (e 3258 J3e 2018 ale 89—

:o» [18]
caffeic acid , chlorogenic acid , sakuranetin , isosakuranetin,
syringenin 4-O-glucoside , syringenin 4-O-apiosyl-glucoside,

alangilignoside C and ligalbumoside A compounds.
aa Lidal 28 @lldy (5<55 (sl Jlagh Sl (e 2an 1S5e 3o (e LSaS il
:Viscuming - slueudy Logemal) il pall Tana
iy @l g el all B cpe o WS Viscumine Sall 4ty Juad 2
a5 R ddldans 2l ALy aed) (salal NMR Q) dillae il LS (e
el s IS8 sl (s pand ) o0 Bl
rduanl) o
GGl (e el Lo Jre s padlain (Jlagl bl bl duh ohal
21231y dselal) sl Lsaa Db ¢ Lgiy clily bl e 8 Bagagal)
Oyl byl dalles Lageas bl 6 Jlaghl <l adgll
daadiaad) clg¥g 5y
e sl 5 GsSU ¢ lalina) (gl (sl Lkl s e
( FT-IR) Gldas ec | R Galdal Joausi 235 (Bruker 400MHz) <ilias
51 acly JASCO 4S)8 (pa (sihsd s Slea padiul LS JASCO — 410
Ljmass TLC milba ddidise Glals) ) ALYl Glulall ddids d8)e sileg S
e At cilalits Fa060  sliall Sl 3l & gially dals) dbidasy
saac aais) Silicagel .S daslius duldy) Merck iy 7l
Silica gel Jsa\&lw ¢ (230- 400 mesh, ASTM) dasaill 53 (4l gilag <)
. Riedel — De Haén AG 4<,& o DF
dardiuial) dilias!) agall 2.2
Caa dlat (OaSgl) callaieyginnde ayshe sl ¢ Jsilina) dugune cilude
QLSS ) ey 4 lgrnen CraddinliaguullSl lS ¢ agurguall auSy juadlgnin
66



Oldan jalu gy G 3 2022 ale7 amdl 44 alaal) Gyl daaly dae

haaall eldly cdabias

D deadll g AN
Viscum . )Jhagdl cld (@la) slacly Ghsl ) @uadll gall gaa
e o Lkl dahaie Cgin (e Al D) (e sy s LAl < (Album
IS bl ale s e ) quball el g€l Y1 LB 5. 2015 ale
Cagat o3 . bl dugy daany 20064:@&.@)}5..“( Biied dasls aglall
a 4dyy OlSE ((gs gade B sl amg Gala IS B B B pgand) i)

S 2 caailly (adal)
s sl e 1 2.5 (el gl lal (gpmdd) gall e 481 a5
Ji ge s poll AdAl) cilad (bygs cliaill pe YU o ol dass 53
¢ ol A Badd a8yl (e A1 18 Al Be Rl iy il bl
o8 GadAll casg ¢ mudply Glill JE e daysg sl ASDAl) cilad
bl Dlasl 2adal)l cudael a8y J (3.7) daapshs sl Adlall JSH aaal)
Ladd o Ulasd Jhy jae danls cudall jods LDA)) 565 00 cilugll
& o S e ¢ el Al Ay Al sale 8 & (79) Sl Leiys 555
Lad s 5 Ol ila el (8 S IS8 Ll gl 5 oLl el
S Ogil) Ay axgheslSll B deal (S8 sy ¢ pull (B G IS
Sl Liys Al ehund AES o Ulasd ol dess sadd Ciadll 3 D)
(Cixe §[da (10-15) ) 5Vl daayshysl€l DAl padlanul &3 ¢ (47)
AN A dap galad) ) de (580) leeas Lyl A o liliasd
Ayy yral daal Gilia ey (Uadlana) el Bl dajs g li)y Lol
J<E8 Gun e 3221 25 %0 asgeall Glele Jolaay LA LDA) Calse
Oy il alad 5 puade pmad (H1) oy dalilly oY) dalled) dam
& e IS casdg ¢ Ol Ol el B s Y il (g o (9.2)4s
i) Ldal clue @ Jgitall A deadl S8 Gl 5y a)sha i)
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DA Cds & iy agud Sl oIS a5 ¢ davel alai s i) sl
o (B digran s ¢(13) Sl Ly ol ccaianl ola s dopady)
PJalS S 589 s8I 5 (AR s O3l (A asty (LSl dilag Glusel
14ailly Juadl)
b Adaeal) &yl AadAll sl Juad)
(185) i 25 (Langs) Lo Smd Alsiaall Zuyiiy) Ladlall i€ Jumd Cirg
dgec A il daskll (1230 — 400) mesh  dasadll (o3 JalSldl e ¢
L) Adall (e ¢ 4 adde dang an (80) 4lshy aw (4)okid e gilag S
A Jaadl dganll (o TadAY CiligSa cibya & . blal) dinpall Alsiedl)

(7:93¢ 6:94 ¢ 5:95 3:97 ¢ 1:99 < 0:100 ) ayshs ol : Slua alds
¢ 16:84 « 15:85 ¢14:86 ¢13:87¢ 12:88 ,11:89 « 10:90 ¢9:91 8:92
sda alaal (IS5 ¢ (30:70 ¢ 24 :76 « 22:78 « 20:80 « «18:82 ¢ 17:83
16¢1.8 ¢1.6 ¢ 1.5¢1¢05¢0.5¢1¢0.5 1 :(J) capl Je Joal
21¢1 ¢1517¢1.8¢16¢2¢2¢1.5¢11
Jo 100 leie JS pas dugluia shaly dgenll e dn)lal) Cipall cilide pen g
deadll Dl o he iy Lagenll o lengd JB sy sBaY) cud)g
A Aglimd) Lol sha¥l sy 5. TLC sl dadll Lihe gl S
Laashy ehial O e Jpanll 8 Ll
dglindl (84-79) eyl eha¥) aagy (E3) Js¥) gall Lo Jpanll 5 *
exall 138 (s OS5 (10:90) arsis)slS : e ollas Alaally dganll (1a d8jaially
¢ ObSel el (A digran T dpaa Bile 29 ge (89) Gl s e
SST-PST S (PP R ETR R

D(AR ) @Bl Juadl)
10 oplad e ilag S sgae o i) dayhall (E3) Js¥) esall Joans 3 *
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all 13a lisKe Cija 5 $10 aiyy dealSilidl (g Lhoa Thska (55m ans 20 alhag
pasdsslS 1l el tAAU Jaadly dgael) (4

Jaall o2 alaal (<5 (13:87 <11:89 « 10:90 « 8:92 « 5:95 « 3:97¢ 1:99)
170 <150 « 170 ¢ 130 « 150 « 100 « 100 : () sl e

Jo 10 lgia S pas dugliia ehial dpenll e dnjlal Cajall i pas 43
Caad )

Lihe silag <o Jeadl) A s e sl L 2ganll (10 Lgng o (JB Canns sV
i) (96-87) eyl ehal) wag aa Jyasll wb JTL.C a8yl dal
) B S o (13:87) arsdonslS s (e ollas Alaally dgend) (e ddaially
CSall 2l LY iy L e (33 )iy e IS o (T3 Sl
:T3

[IR, IH-NMR ,13C-NMR ,DEPT (135°, 90°) , HETCOR , 1H-1H
COSY , HMBC].

;) g Adlia

T3 @l Ay cld)-

T3 GSyall (2 IS4l dasisall eia¥ls (1 Jall) BC- NMR ik (4 ey
¢5a¥ls Dept(135,90°) (ciks (e conins 0508 53 46 (g5 S350 4l
lgie (g ey dunady ¢« (8CH3) Al Leaa ol (7,6,5,4,3J\<aN) el dnwsgall
cule) (7C) duny Lgie darws 5 ¢ (BCH) 4806 Lgia <o 3¢ (25 CHg) dosils
[19] (Dept rds & Ll
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Melas_type bound for the eigenvalue
sum of the Dirichlet Laplacian ina
constant magnetic field

Abstract

In this work we give an overview over spectral estimates for the
Dirichlet Laplacian on bounded domains. In addition we introduce
the term Melas_type bound, which is a special kind of inequality
for the eigenvalue sum and its trace, and we study the eigenvalue
sum of the Dirichlet Laplacian a constant magnetic field on a
domain Q < R? with finite volume. We prove a Melas_type bound
for the eigenvalue sum in this case and that will be without the
assumption of a Hardy inequality.

Key Words:

Dirichlet Laplacian, the spectral estimates, Berezin inequality,
Li_Yau inequality, Melas_type bound, magnetic field.
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5 Q e Taie San X 5 lagama Bl Q € R oSl [11] 1.1y
FISA Al Adds o 53 5 V) Al (e (i (alis e

n
X = Z a; (x) Oxj
j=1

Bl sl goana G e dgatie Yoia Xy, oo, Xpy s € N oS3
AL Q e adinn deas Jag s (3laty Laid

m
A(0):= —ZXJ-Z +V
j=1

L dgaiall Jginll 5, e (potential) o5e8 sa V € L}, (2) Gas
s <&l

n
X] = z aj,k(x) axk
k=1
ke{1,..,n} IS UV 0y, a5 (X)) =0 : ALyl Loyl i,

ala (Legendre transform) jxiad Jugas (s [5] :1.2Rps
:JSEL Gipes p >0 JaY 5 f:[0,0) > R

)= 20 (px — f(0)

s gl daY 4l ol dulad Jad @l olay) ailslas 3 G. H. Hardy <
1A Gaatip > 1 Cus f € LP(0,00) dinse

[Efroa) <G [ vora

L5 Ailie Auliall 038 Cua 3
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n=3 su € CP(R™) IS Ja¥ Wall alady) b (s3)la dulia sl
:J<all
m—2)* . |u@)|?

4 Jn Il |12

dx < fRnI Vu(x)|? dx

WA 5T 5x € R I suy) (il ) Jsk ) S [lxl,

JS JaY 4l Bvie O € R™ Tagane Bl oyl [2] 1.1 ddhgs
t3ia (2) > 0 bl jaal culh asiu € C5°(2)

lu(x)|?
fﬂ ae(x)z

dx < c,(0)? [ | Vu(x)|? dx
OsS daane Q oY 5, Y el 5, (x) = dist(x, 002) o) &
Ce(x) =2
|2] < oo 4tie uld 63 3Uas {0} = Q € R™ osal [11] :1.1 4w
Bg,)(@) €N sy p € [ Aad dag Nidie
Br,y@):= {y e R™ |[p —yll. < R.(2)} LITEN

6e(x):= s ”x_y”e 3 Re(Q) Bl 6e(x) 3

YEON XEN

OsSo Mdie ,Bagdna g Aagibe dodaa degeae Q C R™ &1 [11] :1.2 dsasgad
R

2] _ 1o
B~ R.(D)

28 :={x € 0:6,(x) < B} ¢us 5P € (0,R,(2)] IS Ja¥ s
2] 50 QI N 2l gl (bl e
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tdias Y1 A o) [1],[3] :1.3 daaga

S (FalPesCe )| dy) dx = [ ([ g Pus (6, ¥) Ps(x,¥) dx)dy
= [ Pes(,y)dy = -0

Landau disw e L2(R?) A salaiall bl JalSill 853 & Py p Cus

Jis ae Landau gkl B(2k — 1) s» 5 k 1 Gélsall ( Landau level )
:05S8 5,k EN 5B >0 Ja¥ culh ownbliae

Py, y) = % B ;y€R?
PR N ,diie (el 3 Q € R™ oS0 [11] :1.4 dagas
|28 = |Bg,2)(0)| — |Br,()-5(0)| = B R.(D)m
B € (0,R(2)] JS JaY elis 4
: duBlial)

iy GO Sige (el 5 lagane 5 lagiae Blai Q € R™ o<l
Chad daan il dasal) ae Laiiye L2(2) Ao —A, (Dirichlet Laplacian)
[7] : (semi_bounded quadratic form ) sasasall

2
axju(x) | dx

alul: = [, |Vu(x)|?dx = Z /,
=1

H3(2) Cilgagn slimd o i slind 4dupat degana Cun
el O Las
Ho () - L*()
L Shp 5 (discrete) adaiio s —Ap AL e gl Cada glé (al i
el
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BB ) (e Anclline e dumsa A {4} = {2 (D] 4 S
=N, !
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( The eigenvalue counting function )

NAD:={j e N; 4,(2) < 1}
1Y) L) dsa) cudl

TTI.
(2m)"

R A saslll 5 aas g8 Ty 5,0 10 2adl gl (Wl 58 [0 G
ds wllie 5 (Weyl's law ) s ¢silis (1,1) a8ad) 8 dlgill ans
.(Weyl asymptotitcs)

n
%im NAQ) A z2= |2] (1,1)

,401)) all (Riesz means) (w)y clausion cavn be pald (K80 o)t
[4], [6] :d<alls Jasds

R,(4,2) = Tr(A(Q) — )Y: = Z -2@) 12
keN: A (2)<A

=0 J8 Y
A(02) < A A8 adl) s A3 e Al Lgiliy = 0 Y
, [71[4] 20y wlijlaa 3ass ol Guy cllanigia o

(n—1

—_ Y — gcl y+ﬂ_1 c W Gl ) y+zD
Tr(A(Q) — DY = L5, |22 4Ly_n_1|6!2|1 oAt 2 (13)

rJSall (Swdisl Lieb_ Thirring <l Gajen 5,4 = +oo Laxie
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[8] : Berezin dulis
¢ua 1972 sle F. A, Berezin Ja (e gy Glaugial Jo¥) i) auag 33
o)l uaiall semi classical limit ASwDISY aus Llgil) of gl
g .y llasgie pans oY Laliiie Tas a3 (1.3) 4 leading term
1055y = 1 IS da¥ 5,40 paan 2e Q € R™ Glaill JaY (ala

Tr(A(Q) — DY < LS, 1014742 (1.4)

.Berezin_Lieb 4ulis cx o Berezin dulic dulial) sda o

A sy Al Guy cillangie da¥ clilia) Joag uiaad Jasas of :Aliada
ASIY addl) ggane JaY cilidiie

[9] :Li_You 4ilia

Ny =1 daY (1.4) Jsa suindd daga o

2
n " keN (15)

k
2 .2
Zaj(m > C,l017h K5 5 6 = (2m)n, " ——

j=1

L You duliie dnliall sda e
[10] :the Melas_ type bound (M g5 392
ASI @) pgane 5 Y1 JaY Clawad dgag V) il
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L, " 1) '
1) = 20 [ lx — al?dx Cumg

.M\QQMMMn>OJ,QS\LM‘éJm\e)'d\‘;A
LA 20 5721 JSdaY @l o duans uiadd Jagas Ll G

Tr(A(2) — DY <L |21 —M, 2]\ (1.7)
Y'<ILyn ) :

ol go5 92 Clliall 228 o 3l g
rshalial) Al (O Jiga . 2
magnetic Dirichlet Laplacian [1],[3],[7]

Sl L2(2) Lo H(A) = (iV + A(x))? drunhlind il Al oy
sl A il dasally 5alge ()65 Al odag, (galall addiyy DY

GV + Aullfzqy 5 u € Hy(2) (2.1)
B
—_ - x i B -
Ax) = T A(x) := E(_ Xy X1)' Cus

2
X = (xl,xz) € RZ Ljﬁiy

B>0 5 V:= (axl;axz)}
56 Lslaline Wi Gise curl A = B Gisa A ( potential ) ozl
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tpuashalina Jia Cial GaGY Jisal ARSI agill Gudlga g5 50n

Guns (2.2) Aulgell st elae) (Ko aili 0 < a < 2 5 C(0) <l aY

Il

k
21
D a0, = AT+ C@ i e n (2.3)
j=1

) & cliayall o) el fas oY)
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1Ay 4l

[ apay QO dx < B[] (iV+ A@)u@)| dx (2.4)
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P oedda
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Bha Aoy vie (aldly ylaadll ZnMny0p Sl dogidl palladl) cus)d
S XRD #ils cigll XRD el 4 zhail 4 aladiul 1000°C
Dbl degane ) iy aaall 5 ey sl A Giy sl Sl
a=4c=91814° wulSy L)Ll Al culdh Qs & .0, /amd 42)d)
LSy .V = 297.9889(4°)3 aglull Lal) aas G Laad 2a5 .b = 5.6834°
1000°C 8~ a2 vie (lally jlanddl el £)slll Siliall aas s 3
- bl Jladil ellas 5ANM (gslon 4l i (2l clelu o 52

Dl clald dal o 1ZF(V) 0 Gsasl) AV Hlall Sheall liaial) sy &
Ll (g Jantaill Aila a5 AU st @lshas el pall o (g Bpainall
& Bl Al cOlala sae lang Joa H e85 LS Ea=0.5136eV (g5l

. Na=2.246 x 1016 (#) caly lly anall 5asly

st S cluall aaa - Ll Ll calall g lilua) : dalide cilals
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ZnMn, 0, <5 rall Ak Sl g 4 5al) pailadd) dud )

Synthesis one of the normal spinel
ZnMn, 0, and study some of its structural
and electrical properties

University of Al-Baath Faculty of science
Dept. of Physics -Homs-Syria

Abstract

ZnMn,0, was synthesized by a solid state reaction method. ZnO
and Mn2Os were used as precursors. The structural properties of
ZnMn,0, compound prepared and annealed at 1000°C were studied
by X-ray diffraction technique. XRD results showed that the
prepared compound was polycrystalline in nature and had body
Centre tetragonal structure with S.G (I,,/amd). the lattice

constants were calculated. The lattice constants were a =b =
5.683A4° and ¢ = 9.1814°. It was found that the volume of unit cell
was V = 297.9889(4°)3. The crystallite size was determined from
XRD data and it was 54 nm. The results showed that there is a
compressive strain in the prepared compound at 1000°C for 6 hours.
The characteristic curves of the current in terms of potential 1=f(\V)
were drawn for continuous circuit measurements, and it was found
that the compound behaves semiconductor. The activation energy
was calculated, which turned out to be equal to Ea=0.5136eV. The
Hall effect was also measured and the number of charge carriers
was calculated. Free in one volume, which amounted to Na=2.246 X

10% ().

Keywords : solid state reaction, tetragonal structure, crystallite
size, Hall effect.
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sl b 38y sl M) paee 1St MN,05 (DA eniad) al s LS
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Mn,05 5 ZnO Y adlsY) o Bl ZnMn, 0, Sl juass — |
caball ¢ e Ayl aladial;

Bha dayo die aldly plasdl ZnMn, 0, Soall dgadl (ailaddl du) — 2
cale b s 330 1000°C

ZInMn, 0, yiasal S5all 450 S Gailiaddl du)s — 3

P Gad) @k dga - 3

: Aadiiocall dgally B — 1 -3

.Precisa 125A ¢4 0.0001gr 48y (ulus st (hae = 1

& deai Adle Hha Glayy deats 43 Gl Gl cakal Gide Ol — 2
.1200°C

.CARBOLITE CWF 1200 g5 il gaalil (gl 01 — 3

zl Co cllsSll (e deias 53 (PW 1840 ) sl dai) zheil Slea — 4
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oliie = s i = 15V jdie 05eS Ldi) Byaisadl Blall Sluld = 5
(el

cds aluld 5l 6

99% aisles uiriall auSly 99% 45l ZNO elizll avusl @ 4 46luS sl — 7
B Oy

pGlial) juaai -2 -3

Ll e adiad Al ¢ lall g lhal) dayhy ZnMN, 04 Sall e o5
oot (1) Jslandl s A6V1 sl (g Adadl (8 a3 LAY 2l Sldl)
10 gr Waie 1S Jal (e ZNMN,0, <SHall i 8 A1) A6V alsY)
Aslhall Adgall canl) (389 dusg aall diell (e

(1) Jsaad
Mn203 ZnO -\,.wmsii\
6.5985 3.4014 (Or) 2sY) O

& A dgall (e Bale JST Ayel il Glua 3 A5Y) Asbaad) e slaie Y
1 ZnMn, 0, Syl g libial
Zn0 + Mn,0; - ZnMn,0,

Y dulliie s 3283 15 5aa lgindag siie (pla 8 Lgaag 5 sV o3a 33T ey
Adaal o Bangl i uilatie Tkt e Jpamall G dllyy clya S5 o Ui
gy A Gl e Qi) Bye S 8 Ciliay g Llaa) 8 a0 cpalal)
i oabll Aee iy Tlall il Jumdl e Jyemally Llal dee Jigas
Osiny) cilaa

calelu G 535 1000°C 8)ha days die Al cpali 5 ¢ lilhial) dolee JLSY
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ZnMn, 0, 5 sall Al g8l 5 49 suial) pailuadl) A

LsBlially it - 4

ZnMn,0, <SSl dgaid) pailadl) dujs 1 - 4

Lyl puasdl ZnMn, 0, Sl L) A1 zhel Cada (1) OSSN
lebe i 830 1000°C Hlall A s die Galally Glall ¢ Llaay)

—— 1000 C“I

(112)
(200)

intensity (a.u)

30 40 5 29 60 70 80

Bl jendll ZNM1,0, <Soall gl £8Y1 £ el Cagha (1) U<
clele i 830 1000°C shall dsys die Galdly aloall ¢ ksl
-(24-1133 AUadl) clagleal) iy pa d3laalls bl CSpall Hlae (A1E 2aa3
(g aaxall B5<5aie Lo bl dusll) &) 385 ki ZnMny 0y SO o o

dy Jamd L)l de genall
Al s Lo S die 2l W) e 0 Ansldl gl G sl s

Aaghy 6 5 el Ae2Y) dnge Jsh A Gua ¢« nA=2dsinG gy ol
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d o e 82Ul C5 by a dshd) A<l Culsh ol (et &5 8 ey oz DY)
AL dae Ll dpsll &l Alls (8 dpgg Apsld) Dligisall ( 2ad) any Cas

:[9] =Y
1 h2?+K? 12
=)+ (1)
;9] Ahally any M) Liad A3 Bang pas s
V = abc (2
- ZnMn, 04 <SHall Hle Va5 dpyg s 20 e S 28 (2) Jsaall Cn
(2) dsaa
peak 20° dpi(A°) (hkl)
1 34.515 3.015 (112)
2 36.790 2.834 (200)
3 38.795 2.693 (103)
4 42.890 2.446 (211)
5 45.870 2.295 (004)
6 52.870 2.009 (220)
7 60.050 1.787 (204)
8 61.455 1.750 (105)
9 64.545 1.675 (312)
10 67.375 1.612 (303)
11 70.195 1.555 (321)
12 72.405 1.514 (224)
13 77.060 1.435 (116)
14 77.885 1.423 (400)

- oalal) it Zalgall yoll) ASuEN st a8 (3) Jsaal

(3) Jsaad
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ZnMn, 0, 8 el Al gl g 4 gl (aibadl) A )

(hkI) a(A°) b(A°) c(4°) V(4°)3
(112) 5.6543 5.6543 9.18107
(200) 5.6690 - -
(103) 5.670 - 9.181
(211) 5.69 5.69 9.1815
(220) 5.6830 5.6830 - 297.988
(321) 5.6915 5.6915 9.18158
(224) 5.7001 5.7001 9.1815
(116) 5.7001 5.7001 9.18158
(400) 5.6924 - -
Jlee¥) s gay Lonayal) Bl go Ligmnall duplill A< Culgh o Gil5T
[10,11] Zsalal
Jlec Yl Gansg dunnyall Bl ae anll 138 8 Culsh al 45)lae (4) Jsaadl G
salal)
(4) dsaad
c(4°) b(A°) a(A°) alall Janl
9.1815 5.683 5.683 Jand) 138
9.245 5.720 5.720 24-1133 ddlay
9.362 5.722 5.722 [10]
9.240 5.720 5.720 [11]

Jsa—Ogualy diph aladinl die J9 Jldlly lpall aas daad &
:[12] as¥) a8l Williamson—Hall

p = > ’;js i 4& tanf (3)
alll (gl il Ky gl Augly B9 Anaiionall dpd) adY) dnge Job A s
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i)y claal aang el cp 3D Jaatl (3) Alsbeall (i sale) oSy
PcosO = Di + 4¢ sin6 4)

ol aliall 503 Chctia e el B m

Sl Gnidl g Glaall aas Jledl) sl (4) e s o oSa

4 sinf AN fcosO <y

c panal ol 4 sinf ANy Beosh Dbl Sl sl (2) K8 G

0.32 ® 1000 c—
0.30
0.28
0.26
-0.24
%)
3
©0.22
Equation y=a+bx
Weight No Weighting
0.20 Residual Sum 3.2995E-5
Pea?s:m‘s r -0.99414
Adj. R-Square 0.98703
O' 18 Intercept Vao‘uaezeoz S‘andarg;o”:srl
Slope -0.03783 000137
0.16
1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6
4sin®

Al xie pldl ZnMn,0, Sl 4 sinf AN feosh s (2) JS&
cale e cas 332 1000°C

axng ainad) ball Jie e JaiY) lual Clilanall el slSkaall alasind &

aaa dad o) LaadU (2) JSA e .Beosf psmal)l ae pblil e clpal)

38 = —0.0378 sy izl Jit¥ly D = 54 nm clawal
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ZnMn, 0, <5 jall 4l <l g 45 gl (ailuadl) Al 4

ZInMn, 0, <Sxal diliygsl) ailadl) dus 2 - 4

Gluldll) Blall dajs ANy duilygsl) dagliadl cluld dupn 1 - 2 - 4
(ssianal

1000°C sy days e L3l ZnMn,0, dal [ = f(V) Saedll sy &
leboa gy duadl) QU] (<5 bl (Glsia S8 o LglSing LgnaS aay el
@b s G Adlids Bl alayy die dlyy (3) JKEL L) sl 4 WS
Oan ase ga Gihais Al Ao die Blall dapy @iy e (25-400°C )

Al L el dad hisg (0-12V) Jlaal)

V=(0-15)VOLT a

J— J.n::uuoig.nsa_"n:ﬁ.n
°

Bpaiusall 435eS bl dal (e deadinall 5yl (3) J<al

A5 (5005 i Sl Ol ety 1 = (V) e () S0 co

144



S e 3 cpall s a3 Qg lla 2022 ale7 sl 44 alaal) Gad) daals Alxe

8000 T=400C°
6000 _T=375C°
i~ _ 0
<_5L ~ T=350C

= 4000 \
T=325C°
2000 * T=300C°
) 9 T=275C°

- ”
0 b= e M. e S———
0 2 4 6 8 10 12
V (VOLT)

Al i s alagy dal e didg [ = F(V) 8haeall (4) IS

Al ha Ay die Gsesll 5ol Aual) 3 L) lall das 2l <Al e Jaad
alads) &mhj E_)baj‘ da ) tl.o:u\ Qe JLAJ\ _)\:\:\I\ dasd Edt:l} Laadls iy z\ﬁha\g\.\
sl clels DlaeY @l agarg 4byeSl) ABLY by 4k yeS dasliall Ao

ALY ) S Blias e JEN s slaaal) Jladll laaY 44\S a5l
L8lel daglial) o Jsanll oSa Gilud) JSAY (e Al Laghadll e 330

Jadll e g ZNMnN,0, CSHall 2dlgSl) daslial) ad (5)Jsaal) G Cus

{(25-400°C) )l

(5)dsaad
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T(°C) R(MQ) T(°C) R(MQ)
25 89.427 225 0.0293
50 28.546 250 0.0166
75 4.8588 275 0.0119
100 1.6311 300 0.0066
125 0.5807 325 0.0044
150 0.2843 350 0.0029
175 0.1141 375 0.002

200 0.0571 400 0.0015

Al da e AiiloeSl) daglaal) s (5) Sl (o

—m—Resistance

100,

50

R (MQ)

\

=
0 " -m m E-E-E-E-E-E-E-E-E-—N

250 300 350 400 450 500 550 600 650 700
T (K%

Al dn e AiilosgSl) daslaal) s (5) JSal

O Ju Lee Bhall daps 2ba)) ae AiligS daglaall Glaais (5) JSal (e Laadls
G Caan dolu by ZnMN, 0, plasdl (Sl
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[14] 2590 3l Gy ool IS8 5 250568 doglaall ()
Ry = Rpgefa/KeT (5)

GASIL 3380 gl Aa 0 T, Jeall 80k Lol 43l Ea Cus

Ky = 1.38 X 1073] /K leyls culs Kp
M) o buwl Al Gles oSo 1/T ANy InRp @b G 30l sy
Ball duw e By caend dua dolad A8l Lebisady (5) Al ik Sjlel
(6) IS mage 2 WS E; /Kp puifisal
(298-673K) ghall Jaall Ao 1/T iV In Ry @lyss (6) JS&)

2 m Ea

0.002 0.003
UT (1K)

(298-673K) hall Jisall Ll 1/T ANy In Ry s (6) (<

Bl ds)d aie Ol el e (Kl bl ddlla (6) Jsaall cow

J13] dendl e L legidni s Gy el @hall Jlaall e1000°C

(6) Jsaad
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ZnMn, 0, <5 jall 4l <l g 45 gl (ailuadl) Al 4

k° sl S Ea (eV) Activation energy il 43l
Lilee [13]
298-673 0.5136 0.65

dsr Al cluld 2-2 -4

Oe due o paadl ddaslsy gud my Ll e Gl Juag @ ddad)
Glsie J& e hgnadly 1000°C sl dapn de Gillly lasall S5l
Jsb (389 (el cuds 3 2C6M aajes 3.50mM alghg 2mm a€len Blkiig
Gk By AleS Jis Gadsi Jal (e leage Gy Onabally Jsp (9eS Guldl Al
OSan donas Blsd A SlpeS Lo Jhal Gk oo ASleddl olad) (385 nbline Jia
dpall Cingy B = 200mT dad vie 40t 35 5dly J yise oo dhad (bl
Gy pliiall ool Jiall hagha L85as Cuas lgans dal e dals e
s by oyt (Say duall yage BBy saiwe Uy Buk (o5 ASLad) olal
Al Jola (385 (sl Lalsh (ulie duay b o Joo 05eS (B

CGaball (SLpeSll daall JLs ad 5k ae Jsa 0seS @l (7) dsaadl G
(7)Jsadl

I(nA) 0 0.01 0.02 0.03 0.04 0.05
Vy(mv) 0 0.5 0.7 1 1.1 1.2
Grhaall ALogSl Jaall Lo ad i pe Jga O9eS ilyaas (7) JSE G
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1.6 -—H-a-l-LEﬁect—
1.4
1.2 vy =27.818x V'S
-~ 1 L 4
S
Eos o
> 06
2
0.4
0.2
0 0/ . . .
0 0.02 0.04 0.06
1(pA)

Gl SleSl Jal 55 a5 me Jsp (15eS s (7) IS
([14] Joa Jalae Clua b 20l 28] axdius

M.d 3
Ry = —— = 278.18(

—) (6
coul

cP = i) (e G paal) QAU Caai o) Ll dungal) Joa alea 8)L5)
U Caas 8 Bpall Lt CDlala sae Ol 2y A AU (yag

N =

= 2.2467 x 1016(i) 7)
Ry.e m3

C[15] deal) Jasdl o 2an USG5 Viag
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Sluagilly clalitiuy) - 5

Ll @y bl g llaaY) daph aladiul ZnMn, 0, SHdl g lihual & -1
Y a8 Leatiedl (9AY) Ehh e 4Gl daiiiall ALyl
LaLabia))

day xie QAldly ZnMn, 0, sdasall Sall Lgad) (ailadll Ay & -2
. Glels s 830 1000°C 3y

Mn;03 — GansY) dleal o Ld6Y) 0ulSOU 250 Jlokl (g 25ap Laadly ol —4
ve K K& ZnMn,0, Sl glilaal dle JWS X5 e ¢ Zn0
cOle b Cuw 330 1000°C 4a)al)

Ll Jea¥) o) angs il aaa dad Clua &5

Gl G iy (Ally Hhall dape 55 ae dnall b eSl Aosliall Al & -6
.0.5136eV I (gl ally Japiil) Ailla il o3 LeSy iU Gl b illayy
COls me Clus @ LS Jop dalae Gilus 23 duall Joa f1 s @ =7
2.2467 x 10'hole/m> <l g anall 3as)y b 5al) dadl

P @

o yanall (S 5all gl ailadll Aulp — |

Al gl ailadll o CpunsY) o BIAY L 30 Ay - 2
Lad Mn,05 — Zn0 sl il
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dnilad daulysg ZnMn, 0, 1% y0ll cLilaal

Lﬂ (1] i L] I
3opall S puals P SURIFS ! g ) gl

P uedda

Mn,055 ZnO L1Y) aulsY) (e WUl ZnMn,0, «SHdl jumsi &
cbal) g ihaa) sl lasaul

A ladial ZnMn, 0y <SHally ) 2l Dl paibadll Cauys
i) 228Y) 7))

Al zhes) @l @iy 1000°C Al die g lkaal) s dayd sl &
O il cnelal L slhdl CSHall uman N deagll S 4l (XRD) sl
bl degene ) aiig aaall S5 dely Aoyl A 35 el Sl
Ay, /amd de)ll

29 .a = b = 5.6964°5 ¢ = 9.181A4° uilSy 4 )sll) AN Culgh Glus 8
.V =297.9889(4°)% aglall Lall ans (f Laad

WS ¢ 54nm 4wl @il ZnMn, 0, Sl Lpslll Gluall aas Glus o
Bhall dap die sl (Sall 8 i) Jledl asay bl el
Lalele cus 330 1000°C

el aaa - Aelll dnd)_ clall g llaaY) : Lalite clal$

aslad) A0S o Lsadl) and 8 aclise 32 Caadl) daalaaslall LS e Lgudll ad b yiivale -1
elgadll avd—aslal) S o Ljudl) and 8 Sl —3 cLjudl) aud
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Synthesis of ZnMn, 0,4 and study of its

structural properties

Saleh Aldarwish
University of Al-Baath Faculty of science
Dept. of Physics -Homs-Syria

Abstract

ZnMn,0, was synthesized by a solid state reaction method. ZnO
and Mn.Os were used as precursors. The structural properties of
primitive oxides and ZnMn,0, compound were studied by X-ray
diffraction technique.

The synthesis temperature of ZnMn,0, compound was 1000°C. X-
ray diffraction Data (XRD) revealed that the ZnMn,0,compound
was synthesized. XRD results showed that the prepared compound
was polycrystalline in nature and had tetragonal structure (center
body) with S.G ( 1,,/amad).

the lattice constants were calculated. The lattice constants were a =
b = 5.6964°, and ¢ = 9.181A4°. It was found that the volume of
unit cell was V = 297.9889(4°)3.

The crystallite size was determined from XRD data and it was 54
nm. The results showed that there is a compressive strain in the
prepared compound at 1000°C for 6 hours.

Keywords : solid state reaction, tetragonal structure, crystallite size.
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daria - 1
alaa¥l e SN Al 5,81 asiall DA dabial duveall 2ulSY) cuds
& Oldaiinly Bl Aailiads i slsd) sda aal e Taaly Gl ansT ey

Lalanknll e el

3.37 eV dije (3o il jslane Jlae dllag sl e a3l ZNO Sl 4kl ey
e )il 60 meV dsip (e dlle diguns) bla)) dlag 8l 5l Ay die
led Loy kil o sl 8 Laddtise Gljpaall oda aie cilea Lagdlll wyw
J1,2] gl CaslsSlly dpsadd) LAY 45lall cilulial)

Aahide doyel i 38y el M Gane 2SI My 05 SO Suiniall auus] ey
Lo yd s g Mng0, B Al e lys MO 5 My 03 G 4l d0dlS
o iniall 5auY) sae 8 puan QU aiig Aalide Bia ey ie (gl kil

o brub dagg dalall Jagdll & siad) uaiall wlSh g0 M, 05 e
skl QehallS 5,5 claadial Al clagw Bag <8 e daley bl (<
Glaglidly gadll  saley AL @ljadly dad)l DY) aoias g debiball
[3] sl lyUadl delicag duwhlizd)

OS5 Lol (e el dulpy gaiage MN,05 — ZN0 (aansSY) dles il
sasaal) doyshall cillabadall cibian Jla gl Lo, deall gyshall Oilsill e du)al
2aeia faely Ua ZnMn, 0, i Sl 03 o e pandl ledan o
Ll clubiall delia By asfill) ey (8 o9ilS aasny of Ko il
6], [7] [13] 45 i delia 8 Lo prdiy LS

idal cill Jie @hl 83 MN,0; — Zn0 dleall GlSHe juaad
glbaa¥l diph a3 8] lall pllaa¥ly da Joully dpbaguel) dakls
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S us Al alSY) e Jseand) b destiod) @k ST e qilial)

dae @l 8 dall L) L Bpanall LSl 2 a5 Yy Lgr Jaall Alggans da0kall 020

@3 2l s Con il e loge aad daplall o3 of ) dSLaYL 13

9] e s5las

s Gyl dilal - 2

Pl Gl Caagy

Mn,055 ZnO ¥ 2l (0 DUl ZnMn, 0, Sl jumad — |

cbal) g s syl alasiul

 ZnMny 05 Spall tidl) g llaaY) 8 dayn et — 2

- INMn,0, Syl L) (ailadl) du))y - 3

p Gl (@hg dge - 3

: Aadiiocall dgally B — 1 -3

.Precisa 125A ¢4 0.0001gr 48y (ulas st (hae = 1

G deai Al Hha Glayy deadd 43 Gliigy Gl okl Gide Osla — 2

.1200°C

.CARBOLITE CWF 1200 g5 il gualil (gl 0 — 3

zl Co cllsSll (e deian 53 (PW 1840 ) sl dai) zheil Slea — 4

zhaY) Cagda dalladl maliyy 3530 s ge Jagaye (PHILIPS) 4855

99% 4isles juisiall 2uulls 99% asglss ZNO iyl 2l ¢ 4 45LaS dlga — 5

S Oy

pGlal) juaai -2 -3

LR e adiad Al ¢ lall g lhal) dayhy ZnMN, 0, SHall jriess o5

2lSY) sl (1) Jshaadl Cms Al sl G35 Al A a3 . 2l Sladl)
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o 10 gr Wa)laie 1ueS dal (e ZnMNp 0, Sl Jin b 3101 Y
Aglhaal) dlgal) canall (385 g yrall Al

Mn203 ZnO .\eusii\
6.5985 3.4014 (gr) 2 Ol
(1) Jsaad

& AR dgall (e 8ol UK Aol Canill a8 28Y) Aladl) e dlae) &
1 ZnMn, 0, Syl g libial

Zn0 + Mn,03; -» ZnMn,0,
Y ddlie cpaly dads 15 5adl giadag ke Ggla (A lgaag o5 OlisY) o3a 23] s
Bulea o Linsd o Guilaie Tl e Jpaaal) L dllly clpa DU oo i
Cgr A Gl e Jalil) Bye S 8 Cilias g llaa¥) 8 il e oalal)
s okl e iy Lalall ualas il Ll Jyemally BAT Alee Jugead
OsaaY) Gl
Bha clayy die lgle Jpasll 3 Al Gilial) gpali 2 ¢ LhaaY) dlee JWSY
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