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Preparing of Zinc Cobaltite ZnCo,0, by solid state
method and studying its structural properties
Areej Yousef*, Ibrahem Ismaeel**

aBSTRACT

Zinc cobaltite was prepared started of mixed cobalt oxide Co030,
and Zinc oxide ZnO by solid state method. The prepared samples
were calcinated at different temperatures range (800-1000°C) to
determine the synthesis optimum temperature. The structural
properties of synthesis compounds were studied by X-ray diffraction
(XRD) technique, Differential thermal analysis (DTA), Fourier
transform infra-Red spectroscopy (FT-IR). Optimum synthesis
temperature was determined at 900°C. X-ray diffraction patterns
showed that the ZnCo,0, spinel was crystallized with a face-
centered cubic crystal (FCC) and belongs to Fd3m space group. The
IR spectroscopy encourage our results during the bonding vibrations
of Co-O, Zn-O

Keywords: Zinc cobaltite, ZnCo,0,, solid state, mixed oxide.

*) 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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Peak | 20° 1% | dexp(A°) | degra(A°) | Rkl | a (A)

1 22.13 7 4.661 4.676 111 8.073

36.56 42 2.851 2.863 | 220 8.066

43.15 100 2.433 2.440 311 8.068

45.18 10 2.328 2.337 | 222 8.066

52.61 24 | 2.018473 2.024 | 400 8.074

65.85 15 |1.645663 1.857 | 422 8.062

70.27 49 | 1.554261 1.652 ol1 8.076

O NO OB~ WIN

77.58 59 |1.427823 1.557 | 440 8.077

a=8.070 A
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Synthesis and Characterization of a new
Derivatives of Imidazole from
Indomethacin and Chlorpheniramine and
Study of its Biological Properties

Abstract

In this paper, a new two compounds were synthesized from 2-
(1-(4-imidazole-1-yl)benzoyl) 5-methoxy-2-methyl-3-indolyl)acetic
acid (INIM) by reacted imidazole (IM) with indomethacin as an
"NSAID,s", also 3- ( -4- (imidazolyl)phenyl) -N,N- dimethyl |-3-
(pyridinyl-2) propane amine (CLPHIM) by reacted imidazole (IM)
with chlorpheniramine as a "hypoallergenic” by using potassium
carbonate as a homogeneous base catalyst (K,COs3) and also studied
using THF as a solvent in the reaction at a time of eight hours and a
temperature of 70 °C to synthesis the aim compound.

After that, the biological activity was studied on two types of
Gram-positive and Gram-negative bacteria.

The reaction followed by thin layer chromatography (T.L.C).
The structures have been determinate by spectroscopy methods: FT-
IR, "H-NMR, ®*C-NMR.

Key words: Biological Properties, Imidazole, Indomethacin Acid,

Chlorpheniramine.
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128.42 19 156.17 0]
12064 | 20 54.72 10
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Vies 'H-NMR [5,PPm] No.
gl

aglall 0.92 (S, 3H) 1

aglal 2.00 (S, 2H) 2

aglall 3.36 (S, 3H) 3

iyyhe 6.90 (S,3H) 4,9

dgylac 6.35-6.38 (m,1H) 5

iyyhe 6.78 (d,1H ) 6

igyhe 7.23-7.25 (d,2H) 7

dgylac 7.36-7.38 (d,2H ) 8

iyyhe 7.70 (d, 1H ) 10

dgylac 6.63-6.66 (d,1H ) 11
Al g < 9.96 (S, 1H) O-H
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The pure Hooke and pure micropolar
Schaefer-Lame behaviors for the first
plane state of elastic strain of the
micropolar body occupying r? in the
cases of heat sources and body moments

Asem Jaber ¥ & Prof. Mountajab Al-Hasan*

Abstract:

The paper relates to the mathematical model of the first plane state
of small elastic strains of micropolar homogeneous and isotropic
solid, subjected to temperature field, mathematically propo-sed by
Eringen [2] and Nowacki [3], and shortly called 2D (E-N:5).

This paper completes the papers [1,11-13] and has the following
results. For the dynamical micropolar  thermoelastic unbounded
2D (E-N:5) body (occupyingR?) with vanishing external
displacement, rotations and temperature, we prove the following. 1)
The Lame- Schaefer thermodynamical behavior of the above
mentioned body, corresponding to the only heat sources is pure
classical Lame- Schaefer behavior (which means that the relating
classical displa-cement field vector is potential and the relating

pure micropolar behavior, identifies with the zero behavior). Il) The

' Ph.D. Student At Department of Mathematics—Faculty of Science—Al-Baath University.
* Professor At Department of Mathematics—Faculty of Science—Al-Baath
Key words: The pure Hooke and pure micropolar Schaefer -Lame themodynamical
behaviors for the 2D (E-N:5) body in the case of heat sources and body moments.
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Schaefer - Lame thermodynamical behavior of the above
mentioned body, corresponding to the only body moments is pure
Schaefer - Lame micropolar behavior (which means that the
relating thermodyna-mical pure classical behavior identifies with
the zero behavior).Next, we find the singular, pure Hooke, and pure
micropolar Schaefer-Lame behaviors of the considerable body,
corresponding respect-tively to the case of concentrated heat
sources, concentrated body moment, varying harmonically in time.
Then, we find the pure Hooke, and pure micropolar Green-
Schaefer-Lame behaviors of the conside-rable body, corresponding,
respectively to the case of regular heat sources, and body moment,
varying harmonically in time. We end the paper by suggesting

several problems for discussing.

Key words: The pure Hooke and pure micropolar Schaefer -Lame
themodynamical behaviors for the 2D (E-N:5) body in the case of
heat sources and body moments.
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Study of heat capacity changes in
magnetic materials based on modeling

*Prof: Hasan Al-Moukadam ** Nabeel Roumia

Abstract

When studying the magnetic state of matter through diagrams that
define phase transitions in order to be able to determine its state,
some new features appear for the studied material related to
parameters that can be changed such as energy, heat capacity,
magnetization, and magnetic malleability. It is worth mentioning
that most magnetic transitions are not phase transitions of the first
order only, Thus we are able to determine the order and type of
transformation from Ferromagnetic phase to Paramagnetic phase
according to the transition temperature called Curie Temperature,
and the same applies when determining the transition from
Antiferromagnetic state to Paramagnetic state, it is determined
through the transition temperature which is known as Neel
Temperature, in this study we will discuss changes in energy and
heat capacity at different temperatures and the effect of external
magnetic fields with variable values. The first or the second type
and the corresponding temperature for this transformation.

Key words:

Heat capacity - Ferromagnetic materials - Curie temperature - Neel
temperature - Antiferromagnetic materials - Ising model -
Simulation

*Prof: Hasan Al-Moukadam: Department of physics - Faculty of Science -
Albaath University.
** Nabeel Roumia: graduate student /Ph.D./ Condensed matter physics -
Department of physics - Faculty of Science - Albaath University.
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% Calculate energy change if this spin is
flipped
dE = 2 * (J * grid(row, col) *
sum (neighbors) - (grid.*B));

% Spin flip condition

if dE <= 0
grid(row, col) = - grid(row, col);
gridpr = grid; % final arrangement after

production run stored to gridpr

o

Es=mean (Emean); % Es 1is a scalar with average
of all the elements in array Energy avg;
Cs=(mean (Emean."2) -mean (Emean) ~2) /T"2;
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Bad) Aoy culpit ANy cliped] Aaagiall Z8Ual) cyis 1(1) Jsaad)

Average Energy (E/N) (Joule)
Temperature (T/T¢)

8x8 16x16 32x32

0.5 -1.99999 -1.99999 -2
1 -1.99704 -1.9976 -1.99692
1.5 -1.95251 | -1.9504 | -1.95304
2 -1.74824 -1.74978 -1.74593
2.5 -1.21874 | -1.1275 -1.12585
3 -0.83922 -0.81345 -0.81987
35 -0.66562 -0.66744 -0.66143

p bl Bl e Jeans 3Skaal) galin (e lele llian il adl) e alaieY
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Ferromagnetic dhiiall 4uaall dlaall 4 j)all ded) clpas dufp -2

Jiadl alad) Alla ae Awguiall Alepll ddlide dled Jal e dB8Ygal)

: Jigal) aughaliial)
e Uloan Al il Giany U Jsaal) asiy

Bl Aaus s Yy el Unagial) Ay )al) dad) ey (2) Jsaad)

Average Heat Capacity (C/N) (Joule/Kg)
Temperature (T/Tc)

8x8 16x16 32x32
2 0.7149 0.64434 0.71909
2.1 0.87646 0.92104 1.11367
2.2 1.01992 1.21717 1.28066
2.3 1.20578 1.50526 1.96761
2.4 1.19579 1.38657 1.63089
2.5 1.11268 1.04985 1.36397
2.6 0.96937 0.73675 0.9097
2.7 0.82489 0.6286 0.86715
2.8 0.69023 0.52146 0.83904
2.9 0.57306 0.48345 0.7276
3 0.48739 0.41661 0.67042
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Temperature Average Energy (E/N) (Joule)

(T/Te) B=0T B=0.5T B=1T
0.5 -1.99999 -1.99999 -1.99994

1 -1.9976 -1.99402 -1.98784

1.5 -1.9504 -1.96451 -1.96799

2 -1.74978 -1.88069 -1.96799

2.5 -1.1275 -1.62704 -1.80624

3 -0.81345 -1.08764 -1.54187

3.5 -0.66744 -0.83505 -1.0708
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Average Heat Capacity (C/N) (Joule/Kg)
Temperature (T/T¢)

B=0T B=0.5T B=1T
2 0.7149 2.58E-01 1.09E-01
2.1 0.87646 3.24E-01 1.42E-01
2.2 1.01992 3.94E-01 1.73E-01
2.3 1.20578 4.03E-01 2.01E-01
2.4 1.19579 5.58E-01 2.28E-01
2.5 1.11268 6.07E-01 2.73E-01
2.6 0.96937 7.75E-01 3.24E-01
2.7 0.82489 1.19E+00 3.75E-01
2.8 0.69023 9.40E-01 4.50E-01
2.9 0.57306 9.25E-01 4.97E-01
3 0.48739 6.40E-01 4.76E-01
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Temperature Average Energy (E/N) (Joule)

(T/Te) 8x8 16x16 32x32
0.05 1.875 1.96875 1.9921875
0.1 1.875 1.96875 1.9921875
0.15 1.875 1.96875 1.9921875
0.2 1.487245625 1.822088906 1961962031
0.25 0.48943 1.348296094 1.738701719
0.3 -0.290660625 0.350446875 1.265482109
0.35 -0.76362375 -0.203110625 0.708473711
0.4 -0.8115475 -0.749346094 0.19028418
0.45 -0.59961875 -0.653365781 -0.259608438
0.5 -0.85185125 -0.810711875 -0.379822656
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saliaall  Apewbliiall Alaall Alall ded bagie clgs Auhi—6
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: B =5T isall uudalidal)

e Ulian 31 Al any ) Jponl) psiy

Bl Aaua s AYay el Unagial) Ay )al) dad) cilyis (6) Jsaad)

Average Heat Capacity (C/N) (Joule/Kg)
Temperature (T/T¢)
8x8 16x16 32x32
0.05 0 0 0
0.1 0 0 0
0.15 0 0 0
0.2 79.1 40.3 9.40
0.25 236 463 344
0.3 356 935 1220
0.35 120 1200 2640
0.4 241 619 3000
0.45 8.32 255 2530
0.5 7.85 161 1530
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Antiferromagnetic 5iliaall datiall daal) dlaal) d8Us &)pis dfps =7
: 5al) pdaliaal) Jiall 48l o Jaf (1
Jens iy 1616 Auedl o sdalinall Jiadl 50 2l 25 Allall o2

Sl gl e lggle Uloan ) adl) inny

Jal e el Ao cpss Ay il Uau gial) ABUal) s 1(7) Jsaad
Sl paliaal) Jiall 4ilida 28

Average Energy (E/N) (Joule)
Temperature (T/T¢)

B =5T B=7T
0.05 1.96875 1.96875
0.1 1.96875 1.96875
0.15 1.96875 1.96875
0.2 1.822089 1.96875
0.25 1.348296 1.96875
0.3 0.350447 1.96875
0.35 -0.20311 1.96875
0.4 -0.74935 1.96875
0.45 -0.65337 1.897799
0.5 -0.81071 1.916373
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Average Heat Capacity (C/N) (Joule/kg)
Temperature (T/T¢)

B =5T B=7T
0.2 40.34413 0
0.25 463.14277 0
0.3 935.29885 0
0.35 1196.04804 0
0.4 618.51096 0
0.5 161.01105 2.11415
0.6 77.58472 30.00968
0.7 21.47534 46.51493
0.8 22.07829 89.32093
0.85 14.73861 126.05716
0.9 13.04175 117.44332
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2.3 1.21 8x8
2.3 1.51 16x16
2.3 1.97 32x32

Tsg o) il Al Al o il e Ulan il adll DA e Bl
) gyl i) aae s Aual) sl L3 e dy lae (6368 B A il
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2.3 1.51 B=0
2.7 1.19 B =05
3.2 0.716 B=1
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Mutual arrangement of linear envelopes
of four orbits of directions of symmetry,
that intersecting by four different lines I

Abstract

In this paper, we study the mutual positioning of the linear sheaths
of the orbits of the four symmetry directions of the algebraic
surfaces, which are unchanged with respect to the group of infinite
perfect symmetries, in Euclidean space, and intersected by four
different straight lines, in the case when the fourth envelope

intersects with the sum of the first and third covers.

In this context, the legal equations of special algebraic surfaces,
which are not changing for perfect groups, are found, and the

equations of the symmetry levels for these surfaces are found.

Keywords: Symmetry of algebraic surface, orbits of directions of
symmetry, linear envelopes, symmetry planes of surfaces,

complete groups of symmetry.
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