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Abstract
Date juice concentrates with different flavors and colors were obtained on laboratory
scale from zahdi dates using Citric acid for the clarification of date juice, Results
showed a decrease in date juice color intensity from (8515) ICUMSA (un clarified
date juice with citric acid (pH= 5.3)) to (1445) ICUMSA (clarified date juice with
citric acid (pH= 3)) and also a decrease in turbidity was observed from (0.719) (un
clarified date juice with citric acid (pH= 5.3)) to (0.022) (clarified date juice with
citric acid (pH= 3)) , and it was found that date juice concentrate had a good amount
of vitamins and minerals. The product was compared with other similar juices
produced worldwide and also tested by ten judges for sensory evaluation and gave
good results depending on color, taste, odor, texture and overall acceptability.

Keywords: Fruit juice concentrates | Date products | citric acid.
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Effect of Picking Date and Duration of Microwave Heating on the Commercial

Pectin Extraction from Bitter Orange (Citrus Aurantium) Peels.
Sahar Sabeeh, Ahmed Saleh Sachet, Felah Abdul-Hassen, Abdul- Kadir Hadi Alwan
Ministry of Science & Technology, Agricultural Research Directorate
Baghdad,lraq

Abstract

The study aimed to investigate the effects of picking dated for months (September , October |,
November and December) and microwave heating time (0.5, 1.00, 2.00 and 3.00 min) in the
commercial pectin extraction from dried ground bitter orange peels using nitric acid solution with
pH (1.5). The results showed significant differences in the percentage of pectin at the level of
probability (P< 0.05) in both variables of picking months, microwave heating time and interference
between them. The results showed that the percentage of pectin yield was gradually reduced when
the picking months progress and increased with the microwave heating time increasing. The
maximum value of pectin (23.8 %) in September after (2 min) of heating time, whereas the
minimum value was (7.0 %) in December after (0.5 min) of heating. Conclusion indicate that all
extracted pectin had a high degree of esterification (52-67 %).

Keywords : | Picking dates | Heating Microwave | Bitter orange |Pectin .
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The Eeffect of Capillary Tube Length on the Power Consumption and

Performance of Solar Powered Refrigerator
*Alaa H. Salloom, Mohammd N. Khalifa, Haidar S. Husain
Ministry of Industry &Minerals Corporation of Research and Industrial Development,
Environmental & Renewable Energy Research Center
Baghdad, Iraq
*energy.environment.center@industry.gov.iq

Abstract

The effect of capillary tube length and mass of refrigerant charge on the vapour compression cycle
are studied. An (8 ft) solar domestic refrigerator is used to accomplish the study. Two solar cells of
(120 W) with a deep-cycle (150 Ah) battery are used as a power source to the refrigerator of a (DC)
motor. The capillary tube length is varied from (4300 to 2300 mm) in steps of (500 mm) , while the
mass charge is varied from (70 to 160 g) , in steps of (39 g) . The results show that the mass charges
of (130 and 160 g) give higher (COP) of (3.3) when the capillary tube length is (2750 mm) , while a
mass charge of (70 g) gives the same performance as another charge when the capillary tube length
is (3800 mm) . A significant destruction of cycle (COP) as the capillary tube length increases more
than (3800 mm) . Thus it can be concluded that the best mass charge is (70 g) when the capillary
tube length is (3800 mm) .

Keywords : Solar powered refrigerators | solar cool | capillary tube | expansion devices .
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Synthesis of Drug Bio Adhesive Polymer for Treatment of Wounds and
Infections
Firyal M.Ali* and *Mohammed A.Farhan’
Al-Mustansiriya University Department of Chemistry, College of Science, , Baghdad, Iraq
“Diyala University, College of Science, Department of Chemistry, Diyala , Iraq
*alshamary 198840@yahoo.com

Abstract

New drug adhesive bio polymer was prepared to treatment the wounds and inflammations , this new
polymer was prepared from grafting of acrylic acid on to gelatin as spacers by free radical method
using sodium per sulfate (sps) as an initiator at (70 °C), then substitution the amino drugs on the new
polymer such as (Amoxicillin) by reflux at (90 °C) (AZ). The prepared adhesive drug polymer was
characterized by (FTIR) and (HNMR) spectroscopes. Adhesive drug polymer coated on skin
infections caused by different bacterial species and wounds The results showed that there were a

significant improvement in compliance rates for treatment of wounds and skin infactions .

Keywords :- Gelatin | Acrylic acid | Copolymer | Adhesive polymer .
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Abstract

Four weaning food formulations (F1 to F4) were prepared from germinated dehulling
legumes (lentils, mung bean) for (3 days) and dehulling cereals (wheat, rice) in addition dry
milk powder to meet the nutritional requirements for children. Chemical composition and
and dietary determinants were evaluated in all four formulations. Results showed that
protein content of the weaning food ranged from (14.81-15.93 %) , Oil (3.82— 4.10 %) , Ash
(1.93-2.57 %) , carbohydrate (71.98-72.53 %) and moisture (6 %) . The energy values of the
formulated weaning food ranged (383.62-388.28 kcal / 100 g) .The formula (F2) consisting
of (30 %) wheat flour, (30 %) rice flour, (30 %) germinated-dehulled lentils flour and (10
%) powder milk), the highest value of energy (388.28 Kcal / 100 g) . After (3) days of
germination with dehulling, trypsin inhibitors units were reduced by (64.28 and 50 %) in
lentils and mungbean seed respectively, while the corresponding reduction in tannin values
(61.88 , 69.43 %). the three-day germination process resulted in disappearance of phytat in
lentils and its reduction in mungbean was (67.37 %).

Key words: Germination | Dehulling | Wheat | legumes | Weaning Food.
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A Study on the Performance of the Photovoltaic System with High

Ambient Temperature
*Ahmed A. Alwan, Jamal H.Saoud, Shimaa Kh. Nuha T. Hasibaa A.
Renewable Energy and Environment Research Center
Commission of Research and Industrial Development
*energy.environment.center@industry.gov.iq

Abstract

The performance of the photovoltaic system consists of several photovoltaic panels and a
(2 KW/h) capacity voltage inverter was studied with high ambient temperature in summer.
Experiments were carried out for different air temperatures ranging from (20- 47 "C) in a clear
weather days for a chosen months (Dec., Jan., Apr., Jun., Jul.). The results indicated that the
power production from the system was less than the peak value by (25 %) when the ambient
temperature was exceeded (46 °C), while the best performance was recorded when the ambient
temperature was ranging between (25-35 °C). The difference could be attributed to the direct
effect of the temperature on the photovoltaic panels.

Keywords : Photovoltaic panels | voltage inverter | ambient temperature | efficiency .
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Application: Removing sand casting from cement grinding
Data: material: Construction steel 52
Capacity: 1-2t/h
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Ball diameter: (18-20-30-40-50-60-70-80-90-100 mm)
Drum outside diameter: 1054 mm

Length of drum: 3mtr
Drum speed: 12 rpm Power: 7.5 hp
Design: Horizontal drum with
Welded drum body, plate thickness: 12 mm
Two roller rings @ 133 mm
4 supporting wheels @ 20 mm
Stroke time for balls: (10 — 15 min)
Stroke time for different casting: (15 — 25 min)
il g <A
Uiay Lo g adls (e JSTy (alal) Calall s 5 4,3 5al) cile liall dalall 48 58l (lieY) s Jyjad) Sl axi
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Manufacturing of Rotated Cylinder to Remove Sand Casting from Cement

Grinding Balls (A Novel Technique)
Ayad Mahmood Abdulgader
State Company for Steel Industries, Special Steel Foundry, Ministry of Industry and Minerals,
Baghdad , Iraq

ayad.aldhass56@gmail.com

Abstract

A new cement grinding balls cleaning technique has been developed using a rotary cylinder
manufactured locally with all of the accessories where the machine runs in a coaxial manner. A new
technique was used by installing a so-called “Balls driver” inside the rotating cylinder. This
technique reduced the cleaning time of the grinding balls of cement from (65 to 15 min). The balls
driver reduces the friction on the surface of the ball, in addition, we added regular holes distributed
on the surface of the barrel to get rid of the peeled off sand and mineral deposits, which contribute
to the low coefficient of friction, which causes a lack of quality cleaning. The stage of cleaning the
steel balls produced in our company is a very important stage. The success of the heat treatment
stage, which is the final step to achieve a high degree of hardness and durability and to reduce the
percentage of remaining somite, which reduces the life span of the balls and plankton, and the
excesses that prevent the arrival of temperatures in the nucleus of the ball to the desired
temperature, and at the end of the success of the heat treatment is marketed to the requesting parties.
Typical speed control and proper timing is the most important reason to have a good level of
cleanliness. The developed machine is considered as a modest cost with high quality results which
enrich us in this field for the use of high costs comparing with those imported and their spare parts.
The developed experimental machine was used in the special steel plant during the period of
(2015 -2016 -2017) were it has maintained output balls process in continuous due to clean more
than (800 t) and then entered to a stage of thermal treatment as a final stage and then marketed to
the beneficiary of Iragi cement companies. The machine is used to remove the sand of plumbing
from the steel ball mills of the cement in all sizes such as small and medium sized castings.

Keywords : Rotational drum | Cleaning of casts | Cement grinding Balls | Steel balls.
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Study the Effect of Adding Ceramic Fillers in Improving Some Mechanical
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Abstract

In this study, unsaturated polyester (UPS) was used as a matrix for composite materials with
ceramic particulates (Titanium dioxide and Alumina) as reinforcement materials with weight
percentages (6%, 12%) for both. The composite materials were estimated according to their
mechanical properties namely (Elastic Modulus and shore hardness).This study showed an
improvement in mechanical properties of particulate composites compared with UPS resin.

Keyword: Unsaturated Polyester Resin | Ceramic Fillers | Composite Materials | Mechanical
Properties.
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Abstract

The aim of this study was to prepare a formulation of Metronidazole and povidone
iodine disinfectant solution at concentration (3.5 %) ; the formula was prepared by
research team in Research & Production veterinary Drug Center / Corporation of
Research and Industrial Developmental / Jadria, Irag. Metronidazole and povidone
iodine solution that is used for treatment of bacterial and fungal infection. Data was
collected information about the materials used in the preparation of the formula from
the well-known pharmacopeia "British pharmacopoeia was available in the center,
including the specification of physical and chemical properties of the active ingredient
and additives used in the drug formulation. The formula was analyzed by using UV
spectrophotometer at room temperature which was (105 %) . On other hand, when the
formula was stored at a incubator at temperature (40 degrees) Celsius with humidity
of (65 %) for three month. In the first month, it was noted that the result was (104 %) .
While was noted continuing storage of the product in a period of three months showed
a slight change in the effectiveness of the product because of long time of storage, the
ratio was (104 to 102 %) . Also we studied the comparison between prepared formula
and the commercial product (povidone iodine (2.5 %)) by using the fungus "Candida
albicans”. We noticed that both had the same zone of inhibition. In the study, the
formula was used to treat the skin wound newly developed in lab animal to
demonstrated the efficiency of new formulation. Finally, clinical evaluation and
therapeutic effect examination were done in veterinary hospital / Baghdad. The
formula was consumed to treat skin fungal infected animals mainly "cow" in which
we found the efficiency of the formula through curing most of the cases this is another
proof of the therapeutic leverage of the product in practice.

Keywords : metronidazole | povidone iodine | antibacterial | antifungal | skin wound.|
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Introduction

Metronidazole is named as 2-methyl-5-nitroimidazole-1-ethanol or 1-(2-
hydroxyethyl) -2-methyl-5-nitroimidazole.lts formula is (C4HgN3O) . It is white to
pale yellow, odorless and in crystal or crystalline powder form which has melting
point between (159-162 °C), moderation soluble in water, alcohol or chloroform and
slightly soluble in ether. And a member of the 5-nitroimidazole antimicrobials class
and fatal on a number of protozoa 2. It is used for treatment of vaginal infections
and symptomatic amebiasis B34 1t is (80-90) of drug absorbed well by oral route and
it eliminated through hepatic oxidation and glucuronidation !, The adverse effects of
metronidazole like nausea , diarrhea , anorexia , vomiting and urticaria , although it is
widely used ®. Also it used to treat the neoplastic ulcerated lesions ") Currently, it
used topically on open wound caused by aerobic bacteria responsible for the
production of volatile acids that cause the odor , without the side effects . As well as
useful in mild to mediate granulomatous rosacea °\. Povidone-iodine was defined as
good disinfectant with broad-spectrum in surgeries "%, The solution is inexpensive
and widely available which consist of complex polyvinyl pyrrolidone and iodine.
Several studies have demonstrated its effectiveness against bacteria ™. It is also
effective against viruses and fungi 2. It is played a good role in wound care which
acts as an antimicrobial agent has been used and tested in wound healing for many
decades ™. And act as broad spectrum of action and has been used for preoperative
antibiotic prophylaxis ™. Its efficacy against used against different type of bacteria
and has been demonstrated in vitro according to Martin et al.l'*), as well as in vivo
was reported that (1 %) povidone-iodine led to a major reduction the duration of
induce injury caused by Aspergillus niger in rabbits and without notable irritation
according to White et al.l*®).

Material and methods

i. Chemical compounds
Metronidazole, povidone iodine solution , propyle parabene, methyl parabene, ethanol
and Distilled water and specification of ingredient in table (1).
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Table (1) Specification of component of Metronidazole and Povidone lodine
disinfectant solution (3.5 %) formula

Substance | Amount | Specifica Description Solubility
name of tion
material
g/ 100
ml
Metronidaz 19 a7 It appears as a white Slightly soluble in
ole (18) to brownish cream ether and soluble in
crystalline dilute acids.
Ethyl 10 ml a7 Odorless clear mobile | Miscible with water
alcohol (18) and with ether
Povidone 2.5 ml (19) Assay (of available
iodine (20) iodine) (on anhydrous

basis) 9,0 - 12,0 %
pH 1,5 - 5,0 ,lodide
(1) <6,0%
Nitrogen compounds
(asN) 9,5- 11,5 %;
Heavy metals (as Pb)
< 0,002 %; Loss on
drying < 8,0 %

ii. Aparatus

Sieve at mesh (250 ) , Magnetic starrier hotplate, mixer for liquid, balance, heater
and different glasses (volumetric beaker, cylinder, volumetric flask and conical flask).
iii. Procedure

To make (100 ml) of METRODIN formula : weight 1gm of metronidazole and sieved
to obtained smooth and fine powdered then added (5 ml) of ethanol (99 %) and shake
well for several minute . Povidone iodine (2.5 ml) mixed with (5 ml) of alcohol
(99 %) . All content mixed with liquid mixer with (5 ml) of glycerin for (4 hrs) .
Later, Distilled water add to the final mixture with continuous stirred until quite
homogenized . The solution packaged in a glass bottle and sent to the Quality Control
Part in the center for analysis.

iv. Preparation of the culture

Four bacterial species were used: S.aureus, E.coli, P.aeruginosa and C.albicans
which inoculate these organisms through using Mueller Hinton agar and incubated for
(24 hrs) at (37 °C) . METRODIN new formula and povidone iodine solution were
prepared in the test tubes via distilled water used as diluents .

v. The test method

The test for the bactericidal activities of two disinfectants performed at room
temperature using the same strains of bacteria. Broth agar tubes were prepared in (3)
tubes with (10 min) exposure and (20 min) exposure then 1ml of the inoculum bacteria
prepared was added to (3 ml) of each disinfectant and the contents were mixed by
shaking well. All of broth tubes were incubated for (48 hrs) at (37 °C) , and then
examined for the lowest concentration of disinfectant which showed no growth of
bacteria in the three broths 1%,
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vi. Protocol of wound healing method

a. Animals

The mice were obtained from Animal House, Al-Razi center, Algadria. Animals were
housed in standard conditions of temperature (28+2 °C) and relative humidity (46+6
%) with 12-h light-dark cycle and adequate ventilation and they were provided pelt
food and water during the whole period of the experiment.

b. Excision wound model

The mice were anaesthetized with (1 ml) of IV ketamin hydrochloride at dose
(10 mg / kg B.W) to create the wounds through shaved the dorsal area of the animal
with an electric clipper. A full thickness of the excision wound of (1.5 cm) in width
and (0.2 cm) depth ?? and all the surgical interventions were carried out under sterile
condition . The animals were divided into two groups of three in each and the
following treatments were given once daily for two weeks:

Group I: Control (no treatment).

Group Il: treated with METRODIN solution formula (3.5 %) topically.

The measurements of the wound areas of the excision wound model were taken on
(1st, 3, 5™ 7" 9" and 12™) day which show decrease in the wound size was
monitored periodically (Figure 1).

vii. Results
Table (2) chemical analysis of Metrodin solution after storage in different
temperature for (3 months) with (UV) spectrophotometer :

Date METRODIN solution (3.5 %)
Time of Activity of solution Activity of Activity of
analysis after storage at (25 °C) solution after solution after

"Room Temperature” | storage at (30 °C) | storage at (40 °C)

zero time 105 % 105 % 105 %
After one 104.7 % 104.4 % 104 %
month
After two 104.7 % 103.4 % 103.3 %
month
After three 104.6 % 103 % 102.3 %
month
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Table (3) chemical analysis of povidone iodine solution after storage in different
temperature for (3 months) with (UV) spectrophotometer

Time of Activity of solution Activity of Activity of
analysis after storage at (25 °C) solution after solution after
"Room temperature” | storage at (30 °C) | storage at (40 °C)
zero time 2.6 % 2.6 % 2.6 %
After one 2.58 % 257 % 2.53 %
month
After two 2.55 % 2.54 % 2.50 %
month
After three 2.53 % 251 % 2.43 %
month

Table (4) the effect of different concentration of METRODIN and Povidone-
iodine solutions on the survival of bacteria sp. and fungi

| Concentration | E.coli | S.aureus | P.aerogenosa | C.albicans
No. of organisms recovered after 2 mint.
Povidone iodine solution (2.5 %)
10 % 1 50 0 70
25 % 0 0 3 3
50 % 0 0 0 0
Metronidazole& povidone iodine solution 3.5%
10 % 0 0 0 2
25 % 0 0 1 0
50 % 0 0 0 0

Figure (1) the effect of METRODIN topical disinfectant solution at concentration
(3.5 %) to treat skin wound in lab animal (mice)

Type

control

Discussion

METRODIN solution samples were assayed using a (UV) spectrophotometer method
that had been validated as stability indicating. Also there was any change in physical
appearance like color and (pH) were monitored at each time interval. Metronidazole
raw material show high stability in METRODIN solution when stored at either room
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temperature or under (30 and 40 °C) for at least (3 months) %!, It is an antiprotozoal
agent used in the treatment of bacterial and protozoal anaerobic infections. In this
study were found the concentrated of metronidazole in METRODIN topical
disinfectant solution are stabled after storage at room temperature (25 °C) and in
incubator with different temperature (30,40 °C) ; which analyzed by using a (UV)
chromatography method. The topical disinfectant over the time of storage showed no
major change in physical appearance or color and (pH) values changed by less than
(0.20) units over the three month. METRODIN were showed stable as topical solution
when stored at either room temperature or under incubated in different temperature
241 This new formulation as topical composition comprising of an iodophor and alkyl
imidazole , which has a wide antimicrobial activity against aerobic as well as
anaerobic bacteria . Preferably, the composition comprises metronidazole and
povidone-iodine. Which povidone-iodine acts against aerobic organisms and
metronidazole acts against anaerobic organisms. The object of this creation to provide
a pharmaceutical formulation METRODIN in the form of topical pharmaceutical
composition has the effect on aerobic and anaerobic bacteria and this combination has
been found to be therapeutically advanced over either metronidazole or Povidone-
lodine individually which improved practically on treat experimental wound in lab
animal and that combination offers numerous advantages like; easy application takes
care of both the types aerobic and anaerobic organisms; reduced number of
applications; broad spectrum of anti microbial activity; rapid control of infection; the
new formulation when applied on the affected part, flows and fills out the wounded
area after application and thereafter comes into contact with the damaged tissue with
microbial infection and that mainly led metronidazole to exert its aerobicidal activity
and Povidone-lodine reacts with amino acids of microbial cell wall of anaerobic
bacteria present there by killing the microbes. Thus, the combination comprising
metronidazole and Povidone-lodine is therapeutically better over either metronidazole
or Povidone-lodine individually. The combination has a topical microbicidal activity
against bacteria including spores, yeast, protozoa and fungi especially Candida
albicans which considered difficult in treated when present in topical infectious
wound ! The study of the effectiveness and toxicity of the pharmaceutical
formulations in laboratory animals is important because it shows the actual effects of
various preparations, especially those that treat dermatological diseases with their
various causes. In this study we note the therapeutic effect of the preparation and the
stages of treatment progress in addition to the negative or positive side effects of the
composition on the skin of the laboratory animals, in addition to observing the
behavioral changes that occur in the laboratory animals during and after the use of the
pharmacological structure and transfer the clear image to the researcher for the
purpose of reviewing the structure and making changes appropriate before use on
animal field. The liquid disinfectant, with a concentration of (3.5 %) , has been shown
to be efficient in treatment through its chemical content, which enhanced the healing
of the wound. Metronidazole has demonstrated its ability to reduce the wound area
and activate the process of automatic healing by accelerating the formation of the
connective tissue "Epithelial Tissue™ The formation of a thicker and more cellular
granular tissue, and the regeneration of the skin was more stimulating as well as
increased wound readiness to reach an advanced stage of healing and return to normal
state or so called "Normal state" '*!. The most important specifications of the
composition of the METRODIN speed absorption by the skin, where we note the
speed of the entry of the structure to the layers of deep skin immediately after the skin
on the skin and yellow color of the presence of Povidone lodine, which disappear
after minutes of the survey of the newly developed due to the concentration of
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Povidone lodine and the presence of iodine Enhances efficiency and makes the
combination completely safe. The complete homogeneity of the appropriate
composition and (pH) components helped accelerate absorption of the epidermis and
its concentration in the lower layers to accelerate healing. The pharmacological
structure showed no toxic effects and showed no significant behavioral changes in
laboratory animals 7).
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Abstract

Copper oxide nanoparticles (CuO NPs) were successfully synthesized via a
precipitation method. The annealed nanoparticles were characterized using scanning
electron microscope (SEM), X-ray diffraction (XRD), atomic force microscope
(AFM), ultraviolet-visible (UV-VIS) spectrophotometer and Fourier transform
infrared (FTIR) spectroscopy. The nanopowder revealed pure phase, polycrystalline
nanostructure, small crystalline size with small strain value. The precipitation method
can be scaled up to produce great amount of (CuO NPs).
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Introduction
Copper oxides are considered important metal oxide semiconductors. There are two

types of copper oxides formed from copper include: cupric oxide (CuO) and cuprous
oxide (Cu20), (CuO and Cu20) have a p-type conductivity in nature with a moderate
band gap energy (1.21 tol.51 eV) and a wide band gap energy (2.1 to 2.6 eV),
respectively [1]. The copper oxide nanoparticles (CuO NPs) are suitable for many
applications including gas sensors [2,3], superconductors [4], field emitters [5], solar
cells [6], supercapacitors [7], photodetectors [8], etc. The copper oxide nanostructures
have various morphologies including, nanowires [9], nanorods [10], nanobelts [11],
nanoflowers [12], nanosheets [13], nanoparticles [14]. Many methods have been
developed to synthesize (CuO NPs) such as thermal oxidation [15], hydrothermal
[16], microwave irradiation [17], chemical precipitation [18, 19], electrospinning [20],
pulse laser ablation [21], arc discharge [22], reflux condensation [23], and chemical
precipitation [24]. However, some of these methods require high temperature,
sophisticated instrumentation, inert atmosphere, and long reaction time, etc., while
others can be used with lower requirements. Among these methods, chemical
precipitation is a low cost method and uses a low temperature for the synthesis
process needed. In the present work, a simple, low cost method to synthesize a large
amount of (CuO NPs) via chemical precipitation.

1. Experimental
For synthesis of copper oxide nanoparticles, (80 g) of copper (Il) sulfate (CuSOy)
was dissolved in (100 ml) of distilled water with stirring at (100 °C) using magnetic
9
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stirrer. Meanwhile, (80 g) of potassium hydroxide (KOH) was dissolved in (200 ml)
of distilled water then placed under stirring at (100 °C) . The two solutions were
mixed and then stirred afterward at (100 °C) for 1h until a black precipitate is formed.
The mixture was then centrifuged and dried in an oven at (80 °C) for 3hrs to obtain
the copper oxide nano powder. Finally, the powder was calcinated in the air at a
temperature of (500 °C) for (4 hrs) using muffle furnace.

2. Characterization

The crystalline structure of the product was analyzed by using Shimadzu XRD-
6000/Japan, diffractometer equipped with (Cu-K,) radiation (A= 1.5406A) employing
a scanning rate of (1°/min) and (2 0) ranges from (20°- 80°). The analysis (AA 3000
scanning probe microscope). The morphology of the product was observed with
scanning electron microscope (SEM Inspect S50, FEI Company, Netherland). The
FTIR transmission spectrum in the range of (400-4000 nm) was recorded using
Shimadzu-ARAffinity-1 spectrophotometer. The optical transmittance of the (CuQ)
was measured using (Shimadzu/UV-visible- 2450 spectrophotometer).

Result and Discussion
4.1.  Crystal Structure Analysis

XRD Analysis

Fig.(1) shows the (XRD) pattern measured from the (CuO) nanoparticles performed in
the air at (500 °C) for (4 hrs). The (XRD) diffraction peaks located at (26 = 32.58° |,
35.61°, 38.8°, 48.8°, 53.59°, 58.28°, 61.55°, 66.17°, 68.08¢°, 72.5%nd 75.15°) were also
observed. These peaks were indexed to CuO (1 1 0), (002), (111),(-202),(020), (2
02),(113),(310),(220),(311)and (22 2) respectively. The observation of these
broaden peaks suggests small copper nanoparticles and also considered as a pure
(CuO) phase. Furthermore, it was found that the strongest intensities of the peaks
observed from the (CuO) at (002) and (111). The preferred crystal orientation along
[111] direction was found. The result shows that all the diffraction peaks are indexed
to (CuO) with the standard structure (JCPDS Card No. 44-706), and no second phases
such as (Cu,0 and Cu (OH),) were found. These (XRD) data are confirmed by other
author's data 1.

(111) CuO NPs
(002) JCPDS card # 44-0706
-‘E'.
E
-
=
- (310) (220)
(-202) (113)
20°
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Fig. (1) XRD pattern for synthesized (CuO) after calcination in static air at
(500 °C) for (4 hrs) .

Table (1) Experimental XRD data of the three strongest peaks for (CuO)
nanoparticles (JCPDS# 44-0706).

Calculated crystallite
Peakno. |  20° dAd)y | 1 | FwHMe size (nm) __| Reflection
D. Sherrer William- plane
Hall
1 35.6105 | 2.51911 | 86 | 0.72270 12.9 002
2 38.8190 | 2.31796 | 100 | 0.75770 22 21.7 111
3 48.8023 | 1.86458 | 21 | 0.84550 13.2 -202

The average crystallite size of synthesized CuO was calculated using Debye-Scherrer
formula:

D = 0.943/ B Cos0 1)

Where; D is the mean crystalline size (mm), A is the wavelength of Cu Ka (0.15406
nm). B is the full width half maximum intensity (FWHM) in radian and ' is the Bragg
angle . The average crystallite size was calculated within the value of 16+5nm.

William —Hall Plot for (CuO NPs)
The Williamson—Hall (W-H) analysis is used for calculating the crystallite size and
the lattice strain. These were calculated using the following formula :

)

Where (B) is the measured full half band width (FWHM), (0) is the Braggs angle, (1)
is the wavelength, (D) is the crystallite size, and (€) is the effective strain. The W-H
plot gives the value of the microstrain and the particle size from the slope and the
ordinate intersection, respectively. For pure particle size broadening this plot is
expected to be a horizontal line parallel to the axis of sinf, whereas in the presence of
strain, it has non-zero slope. The analysis was carried out using the constructed data
of (XRD) pattern shown in Fig. (1). Figure (2) shows the W-H plot for (CuO)
nanoparticles. The obtained values of the crystallite size and microstrain for (CuO)
nanoparticles are (21.7 nm) and (0.00074) respectively. The obtained crystallization
value using W-H plot is relatively close to the value of Sherrer's calculation.
Moreover, the small strain value indicates that a well crystallization of (CuO NPs)
was synthesized via precipitation method.

B cos 0/)1=1/D + 4€E sin 6/0

11
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Fig. (2) Williamson Hall plot for (CuO NPs) .
AFM analysis

Fig.(3) shows (3D AFM) image recorded at size of (2um x 2um) of copper oxide
nanoparticles as prepared. The powder was dissolved in ethanol and sonicated for (15)
min at room temperature. Drops of the solution were spread on pre-cleaned silicon
substrate, dried with (N) gas, then baked in oven for (30 min) . The measured [(S,)
(Roughness average)] , [(Sq) (Root mean square)] , [(S;) (Ten-point height)] , and
average granularity are (1.63 nm) , (1.87 nm) , (6.87 nm) and (100£30 nm),
respectively. The small grain size (10030 nm) confirmed the formation of the
nanostructure product of (CuO). The (XRD) and (AFM) data presented in the present
work are comparable and even lower than the values reported in literature for
(CuO NPs) [,

b Granularity Cumulation Distribution
16.00--{b) -
£ 1200-
@
(=]
i)
=
& 8.00-
i
o

400-

0,00+

50 100 150 200
Diamater(nim)

Fig.(3) 3D AFM image (a) and granularity distribution (b).

SEM and EDS analysis
The scanning electron microscope (SEM) image of (CuQO) nanocrystalline particles
synthesized by chemical method is shown in Fig. (4). The morphology of the small

12
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particles is semispherical and the large particles are agglomerated to form a big crystal
with irregular shape. The energy dispersive spectrometer (EDS) spectrum reveals that
almost only (Cu) and (O) element are detected in the prepared (CuO) nanopowder, as
shown in Fig. (4). The observed carbon element is coming from the adhesive carbon
to glue the sample. Furthermore, based on the element analysis of the sample (Cu=
75.42 %) , (O= 24.58 %), the weight (Cu/O) ratio can be calculated to be (3.06) ,
which is approaches to the actual value of (4) for (CuQO). The result of (EDS) analysis
confirmed that the produced powder is (CuQO), which is in agreement with the result
of (XRD).
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Fig.(5) EDS spectrum for (CuO) nanocrystals.

TEM analysis / SAD
The (CuO NPs) was analyzed using transmission electron microscope to study the
crystal structure. The selected area diffraction (SAD) is a technique to study the

crystal structure of the materials. Small amount of the synthesized powder was
13
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suspended in warm deionized water under sonication. This process could increase the
probability of finding separate particles and prevent the agglomeration. The floated
particles were picked up by (3.0 mm) size of copper grid coated with form var film.
The imaging of the prepared sample was conducted by transmission electron
microscope (TEM) via selected area diffraction (SAD) technique. This technique is
used to obtain the diffraction pattern of a very small area of the sample. The
diffraction pattern shown on Fig. 6 is revealed a polycrystalline crystal structure of
(CuO NPs). This result was previously confirmed by (XRD).

Fig. (6) ASD pattern of CuO NPs synthesized via precipitation method.

FTIR analysis

Fig. (6) shows the (FTIR) spectrum of the (CuO) which can provide the information
on the nature of the product. The (FTIR) spectrum of Fig.(6) shows the bands around
(579.93,491.85 and 439.77 cm™) , which can be assigned to the vibrations of Cu(l1)-O
bonds. The absorption at (1647.21 cm™) is attributed to the (H-O-H) bending. As a
result of the high surface to volume of the nanostructure, thus exhibited a broad
absorption peak at around (3446.79 cm™) due to (O-H) stretching caused by the
adsorbed water molecules thus absorb moisture. There is also a tiny dip in the
spectrum at (2368.59 cm™®) due to the presence of atmospheric (CO,) 2.

T

T T T g
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
NANO CENTER 1/em
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Fig.(6) FTIR spectrum for copper oxide nano powder.

4.2.  Optical properties for (CuO)

The (UV) Visible absorbance spectrum in the range of (200-1000 nm) for copper
oxide nanoparticles (CuO NPs) is shown in Fig.(7a) . There are two distinct
absorption peaks located in the ultraviolet and visible range (300 and 400 nm). Figure
(7b) Tauc plot of UV-Visible transmittance data of the (CuO NPs) for the calculation
of optical bandgap energy. The optical band gap is calculated using Tauc relation
[aho= (hv— Eg)"], where (hv) is the incident photon energy and (n) is the exponent that
determines the type of electronic transition causing the absorption and can take the
values (1/2, 2/3, 2 and 3/2) for various types of transitions. The best line relationship
is obtained by plotting (chv)? against ho, indicating that the optical band gap is due to
a direct allowed transition . Tauc plot for (CuO NPs) is shown in Fig.(7b) The
value of (CuO NPs) band gap was determined from the intercept of the straight line at
(0=0). The bandgap was found to be within the value of (3.0 eV). This value is higher
than that of the bulk band gap (1.2 eV). The higher band gap value of the synthesized
(CuO NPs) can be attributed to the quantum confinement effect. This finding is
confirmed by other authors B%. This wide band gap could be used for many optical
applications.

15 250000 -

E 300nm 400nm - ic _
= o 1 CuONPs/Eg=3.0eV
540§ ‘L CuO NPs > 200000 ]
o E o 1 (b)
kLR - (
] = 150000 1
~ 30 ] -
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w25 ™ 1
e ) ] ~
< 2 = 50000 | S
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Fig.(7) (a) (CuO) absorbance spectrum; (b) (hv) versus ( ahv)>.

Conclusion

In conclusions, (CuO) nanoparticles (CuONPs) were successfully synthesized with
large scale using precipitation method. The (XRD) pattern and (TEM) with (SAD)
confirm the formation of pure, single phase and polycrystalline of (CuO NPs) with
monoclinic crystal structure respectively. It was found that the value of the calculated
crystallite size by using Williamson-Hall plot and Sherrer's formulas are quite
identical. Experimentally, the (XRD) and (FTIR) results are confirming the high
purity of a single phase (CuO) nanoparticles. The absorbance spectrum revealed two
distinct absorption peaks located in the (UV) and visible ranges. In addition, the
energy value of (3.0 eV) due to quantum confinement effect was found. This product
is quite promising nanomaterial for many applications such as gas sensors, catalyst,
solar cells and other nano devices.
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Title should be formatted in title format. Title format is the title case. It requires capitalization of all initial letters, including

subordinate conjunctions (as, because, although). Prepositions such as “for”, “or”, “and” in lower case. For hyphenated
phrases, capitalize both words unless the second word is a verb.

Font type: Times New Roman, Bold; Font size: 14 points;
No abbreviations are allowed in the title. Title may not contain words like “First” or “Novel” nor any part or series number.

Authors’ names

Authors names should be given in as complete a form as possible. first names, initials, and surnames. Example:- Emad H. Ali
No title is required for any of the authors (like Dr. Sr. Mr. Ms. Mrs.) One Author should be indicated for correspondence and
copyright transfer. The correspondence is referred to by an ASTERISK (*).

Example: Noor H. Noor, Reem A. Nasir

Font type: Times New Roman; Font size: 12 points; Font Face: Regular

Authors affiliation

Author's affiliation should be mentioned below author's names. Authors of the same affiliation are indicated by a number next
to their names in superscript format.

Example :- Amar H. Noor!, Mena A. Adim?
! Department of Materials, University of Baghdad, Baghdad, Irag.
2 Ebn Albeetar center, Corporation of research and industrial development ,Ministry of industry and minerals, Baghdad, Irag.

E-mail address
The E.mail address for corresponding author(s) should be inserted on title page below name/address.

Abstract

Abstract is required. Number of words should be limited to 200 words. Within this limit of words, the authors should be able to
highlight the most important assumptions and results of their work.

Abbreviations should be defined upon first usage.

No references citations are allowed in the abstract.

Font type: Times New Roman; Font size: 12 points; Lines spacing: single

The Abstract section needs to be translated in Arabic language clearly and correspondingly.

Keywords
Authors should provide, at least, four keywords related to the subject of their manuscript.
Font type: Times New Roman; Font size: 12 points

Main Text

Section titles are encouraged, but the “Introduction” section title is not used. Sections are not numbered.
Sections order:

Introduction

Method/Experimental Work

Results and Discussion

Conclusions

Acknowledgments

References
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Translation of Abstract in Arabic

Sections title format
Font type: Times New Roman; Font case: Title case; Font size: 12 points; Face type: Bold

Throughout text, all Latin words, phrases and abbreviations must be italicized. Examples: i.e., et al., e.g., in situ, via, etc. or
etcetera, in vivo. Put all citations (references) throughout the text in square brackets. Put citation immediately before the
punctuation. Dedications may be included in the acknowledgments section.

Text format
Font type: Times New Roman; Font size: 12 points; Line Spacing: Single

Figures and Tables

All figures and tables should be cited in order in the text. Use the words (figure, table) not the abbreviations. Every figure
should have a caption (below the figure) and every table should have a title (above the table). Schemes must have titles and
may contain footnotes. Figure and tables not from authors work should be referenced in the caption with a reference number
associated to the reference list in the end of the manuscript. Captions and titles should be in the following format:-

Font type: Times New Roman; Font size: 12 point; Font face: Bold; Line Spacing: Single
Tables should be of simple grid format with clear columns headings.

Use Arial font type for the lettering inside the figures. Lettering should be of uniform size and density, no smaller than 6 points
and lines should be no thinner than 0.5 point at final published size.

Figures containing photographic images must be at least 300 dpi.

Photographs should be in tif format.

Use Arial font type for headings of the table columns. Tables should be self-explanatory.

Sources

Individually numbered with only one citation per reference. References must stick on to correct journal style:

Include article titles in title case, journal abbreviations according to CASSI, proper punctuation and arrangement. References
with more than 10 authors must list the first 10 authors, followed by “et al.”.

Do not include any issue numbers in references.

Sources shall be within the last ten years and if a source is to be established before this specified period, it shall not exceed
10% of the number of sources established.

Example

Journal referencing

[1] first author; second author; "title of reference™; abbreviated title of journal volume number, year, range of pages.

[1] N. Kanayama, S. Fukushima, N. Nishlyama, A PEG-based biocompatible block catiometer with high
buffering capacity, 1 (2006) 439-444.

Book referencing

[2] Author name; "book title™; publisher, Vol. volume number (if any); pp range of pages; year.

[2] A. Oostrom, "Validity of the Fowler_Nordheim Model for Field Electron Emission™; N. V. Philip: Eindhoven, The
Netherlands; 49(1965) 4-10.

Proceedings: referenced with format similar to that of the books.
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