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1- Evaluate the Efficiency of Plastic Container Used in Food Packaging That

Available in the Iragi Market
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6- Formulation of Sodium Bicarbonate (8.4% w/v) as Intravenous Infusion
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Dhiaedeen A. Hussein , Majd S. Hamoudi , Alaa A. Hassan , Hussein H. Mohamad ,
Raghad M. Abdul Ridha , Mariam T. Hussein
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Abstract

Sodium Bicarbonate formula is infusion intravenous a sterile, aqueous, pyrogen free, hypertonic
solution used to treat severe blood acidosis when the (pH) is less than (7.1). The aim of present
study was to formulate intravenous solution containing sodium bicarbonate (84 mg /ml) in water for
injection as an active ingredient with other excipient .

Different formulas were prepared without using, preservative, buffering agents disodium edetate
anhydrous was added a stabilizer for getting formula matching with constitution pharmacopeia
specifications . For easy solubility of sodium bicarbonate in water allowed to obtain the final
formula by few and simple steps. The (pH) was adjusted by sodium hydroxide to obtain hypertonic
solution with pharmacopeial range (7.0 - 8.5).

The tonicity of sodium bicarbonate formula was measured by Osmometer and found with normal
value. The stability study was carried out according to International Conference Harmonization
(ICH) Guidelines at (25 °C /60 % RH , 30 °C / 65 % RH and 40 °C / 75 % RH) in order to estimated
the shelf-life ,which was be maintained to less than two years . The result showed stability study has
indicated the prepared formula was stable and non physico-chemical changes were observed .

Key word: Sodium bicarbonate , 1.V infusion , diseases , pyrogen free .

Introduction

Sodium Bicarbonate is a systemic alkalinizing agent. It most often is administered (1.V) in the
treatment of metabolic and respiratory acidosis. this compound is also used in the acute treatment
of hyperkalemia ,although it should be kept in mind that this represents palliative treatment for
this condition . Sodium bicarbonate is sometimes used for urinary alkalinization. Despite being a
highly effective antiacid , its rarely used for the chronic treatment of peptic ulcer disease because
it can be absorbed and can affect systemic acid-base balance [1].

Mechanism of action: after oral administration, its neutralizes hydrochloric acid in the stomach,
forming sodium chloride, carbon dioxide, and water. Excess bicarbonate ions are absorbed in the
small intestine. Thus, the entire dose of exogenous sodium bicarbonate eventually reaches the
extracellular fluid, and a mild alkalosis can result .this usually is corrected quickly by the renal
system in patients with normal renal function.

this compound is administered orally and intravenously. it is not metabolized , and bicarbonate
ions are filtered and reabsorbed by the kidneys[2]. it is a white crystalline powder, it is stable in
dry air, but slow decomposition in the moist air , insoluble in alcohol . Molecular weight (84.01)
and structural formula is the following [3]:
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Figure (1) NaHCOs3(sodium bicarbonate)

Its intravenous solution is available a single dose vial with concentration of (4.2 %) When
smaller dose are required, the unused portion should be discarded with the integral units (4) its
intravenous infusion increases plasma bicarbonate, buffers excess hydrogen ion concentration,
raises blood (pH) and reverses the clinical manifestations of acidosis [5].

Materials and method

A-Materials:
The materials used in this study are presented in table (1) and the following procedures are:

Table (1) the ingredients to prepare Sodium bicarbonate (8.4 % w/v) Intravenous infusion

Ingredients

Sodium bicarbonate anhydrous for parenteral use (USP)
Disodium edetate
Water for injection Q.S to 100 ml
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B- Method :

[1]- In a suitable Pyrex glass beaker, sodium bicarbonate anhydrous was dissolved in (50 ml) of
water for injection, stirred until completely dissolved.

[2]- In another suitable Pyrex glass beaker, disodium edetate was dissolved in (30 ml) of water
for injection , stirred until completely dissolved.

[3]-In suitable Pyrex glass beaker, the portion in step (1) and (2) were mixed together for (15
min).

[4]- The (pH) with (0.1 N) NaOH was adjusted, the solution kept and controlled at (8.5) (range
7.0 - 8.5) according to the united state pharmacopeia (USP).

[5]- The volume to (100 ml) was completed with water for injection.

[6]- Tonicity was measured by KNAUER-semi micro Osmometer (K740005) (Germany). The
final solution was found to be (365) (range up to 340) mOsmol according to the USP range.

[7]- The final solution by autoclaving at (121°C) for (30 min) was sterilized.

[8]- To quality control (Q.C), the sample was sent for testing.

Table (2) pharmacopeial specifications of sodium bicarbonate (8.4 % w/w ) 1.V Infusion

Composition
Each (100 ml) contains : Sodium bicarbonate anhydrous (8.5 Q)
Apperance clear colourless solution
pH range 7.0-85
Assay limit 94 — 106 %
Tonicity Isotonic
Sterility Sterile
Toxicity Non toxic
Route of administration Intravenous ( 1.V. ) infusion only
Packaging glass or plastic container volume 100 ml
Storage stored below 25°C , protected from light

Results , Discussion , and Conclusions
In this study different formulas were carried out to obtain a suitable effective formula of sodium

bicarbonate (8.4 % wi/v) intravenous as an infusion . The result of physico - chemical properties
such as , appearance , pH , color shown all formulas within acceptable limits . The sterilization
by autoclaving at (121 °C) for (30 min) was appropriate method to maintain the appearance of
studied formula .The accelerated stability studied different temperatures and humidity for (6)
months at (25 °C / 60 % RH , 30 °C / 65 % RH and 40 °C / 75 % RH) according to (ICH)
guielines shown that no changes were observed. From the results of stability study showed the
studied formula of sodium bicarbonate (8.4 % wi/v) intravenous as an infusion was the best at all
the time of stability period. Because the studied formula was found to be meeting with the
pharmacopeial requirements, therefore we estimated the shelf- life not less than two years from
the date of manufacturing.
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Abstract

Hydrocortisone sodium succinate is an anti-inflammatory adrenocortical steroid has the same
metabolic action as hydrocortisone . The present study aimed to prepare a pharmaceutical
formula of hydrocortisone sodium succinate sterile powder for injection equivalent to
hydrocortisone base (100 mg) for intravenous (1.V) or Intramuscular (I.M) administration. The
study was carried out to prepare an acceptable formula through studying the effect of various
concentration of buffering agent. (sodium phosphate monobasic and sodium phosphate dibasic
,either alone or in combination) and chlorobutanol as preservative , also the formula does not
contain any isotonic agent because water for injection was employed as an isotonic solvent . The
pH was adjusted after reconstitution with sterile water for injection and found matching with the
united states pharmacopeia (USP) specified range (6.0 to 8.0) .

The acclerated stability study was carried out according to International conference
Harmonization (ICH) Guidelines for six months involved different temperatures and humidity at
(25C%760 % RH, 30 C% 65 % RH , 40 C% 75 % RH) to reach the shelf - life.

The result of stability study indicates that the prepared formula was accepted during the time of
Stability period.

Key word: - Hydrocortisone sodium succinate vial, injection, steroid, anti-inflammatory.

Introduction

Sterile powder for injection is a dosage form used where the products for injection is unstable
when made into a liquid preparation. Hydrocortisone sodium succinate for injection is used in
the treatment of various conditions such as allergy or inflammation. It is used to replace
corticosteroid hormone when the body does not produce enough due to problems with the
adrenal gland ™. Hydrocortisone sodium succinate is a white or nearly white, odorless,
hydroscopic, amorphous solid. It is very soluble in water and in alcohol, very slightly soluble in
acetone and insoluble in chloroform. Molecular weight is (484. 52). Empirical formula is
(C25H34Na0s), the structure formula is represented below:
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Figure (1) : pregn-4-ene-3, 20-dione ,21-(3-carboxy-1- oxopropoxy) -11- 17-dihydroxy —
monosodium salt (hydrocortisone sodium succinate)

Mechanism of action: Naturally occurring glucocorticoids (Hydrocortisone and Cortisone),
which also have salt retaining properties, are used as replacement therapy in adrenocortical
deficiency states. Their synthetic analogs are primarily used for their potent anti-inflammatory
effects in disorders of much organ system [?. Hydrocortisone sodium succinate is an anti-
inflammatory adrenocortical steroid. This highly water-soluble sodium succinate ester of
hydrocortisone permits the immediate intravenous administration of high doses of
hydrocortisone in a small volume of diluent and is particularly useful when high blood levels of
hydrocortisone are required rapidly. Hydrocortisone sodium succinate sterile powder is available
in several packages for intravenous or intramuscular administrations 1,

Materials and method

A-Materials:

The materials used in this study are presented in table (1) and the following procedures are
followed:

Table (1) The Ingredients to prepare Hydrocortisone sodium succinate equivalent to (100 mg)
Hydrocortisone base vial.

Ingredients

Hydrocortisone micronized powder (as sodium succinate) equivalent to 100 mg
hydrocortisone base

Sodium phosphate dibasic dried

Sodium phosphate monobasic anhydrous

Chlorobutanol

B - Method:

In laminar air flow hood sterile area and all equipments were sterilized, personal health and
safety warnings involved in clean - up should wear appropriate personal equipment to avoid
minimize dust. Avoid contact with eyes, skin and clothing, avoid breathing dust when handling
Preparation excipients :-
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1- In suitable sterile container , sterile sodium phosphate dibasic anhydrous, sterile sodium
phosphate monobasic anhydrous and chlorobutanol were mixed together for (10 min), unt
homogenous powder was obtained .

2-In suitable sterile container, sterile Hydrocortisone sodium succinate was weighted and added
to homogenous sterile powder in step (1). Mixed together until completely homogenous powder
was obtained.

3- In each sterile vial , final homogenous powder for injection was filled by manual machine
the vial was sealed with rubber and aluminum cap .

4-The pH was kept and controlled to (6.5) (range 6 - 8) with water for injection.

5- The tonicity was checked and controlled in (300) mOsmol by Knauer Osmometer (range
295 - 310) .

6- To quality control (Q.C .) the sterile powder for injection vial was sent for testing.

Table (2) Pharmacopeial specifications of Hydrocortisone sodium succinate vial equivalent to
(100 mg) hydrocortisone base

Composition Each vial contains Hydrocortisone sodium
succinate equivalent to (100 mg) hydrocortisone
Appearance White powder
pH range 6-8
Assay limit (95— 105 %)
Sterility Sterile
Toxicity Non - toxic
Tonicity Isotonic after reconstitution
Route of administration for Intramuscular (1.M) Intravenous (1.V)
Storage Store at airtight container keep at (20-25 °C)
Volume Vial size (2 ml p) 100 mg hydrocortisone
base with solvent water for injection

Results & Discussion

In the present study, different formulas were carried out to obtain asuitable and effective formula
of hydrocortisone sodium succinate equivalent to (100 mg) hydrocortisone base powder for
injection. Solution using water for injection as the solvent and isotonic agent. The accelerated
stability study at different temperatures and humidity for (6) months at (25C° / 60 % RH, 30 C°
65 % RH and 40 C°% 75 % RH) shown that, no changes in physical and chemical appearance
were observed. From the results of this study we observed that the prepared formula of
hydrocortisone sodium succinate equivalent to (100 mg) hydrocortisone base powder for
injectable solution is the best, suitable and meets with pharmacopeia specifications .This mean
that the formula is stable and effective. Because all parameters were remained within the
specifications therefore, we estimated the shelf-life not less than (2) two years. From the date of
manufacturing.
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Abstract

Probiotic capsule is a simple formula that contains a friendly microbes strains Lactobacillus
acidophilus. The aim of study is to develop a new pharmaceutical formula contains one billion
live cells of bacteria (Lactobacillus acidophilus).which has the ability to survive in the intestinal
tract used as dietary supplement. In this present study, high quality probiotics were used,
vegetarian empty capsules are gelatin free, offer stable performance and are the most
recommended shells in the pharmaceutical industry today. Several trials were carried out to
prepare stable formula consisting of a mixture of freeze dried Lactobacillus acidophilus bacteria,
free from artificial colors, flavors, preservatives, yeast and gluten. Evaluation of final formula
was carried out to identify live active cells of survived bacteria founds in the formula, microbial
limit test and the activity against pathogenic bacteria. The stability study was carried out for
three and six months after storing at room temperature below (30°C). Nowadays Probiotic
capsules are widely used as dietary supplement used to help building and maintaining a healthy
digestive system, so the present project may be used as a promised formula in this field.

Key word: - probiotic, lactobacillus acidophilus.

Introduction

The world health organization (WHO) definition of probiotic is (live microorganisms which
when administered in adequate amount confer a health benefit on the host). The term probiotics
means “for life”. Probiotics are referred to as “good” bacteria because of the numerous health
benefit associated with them. Probiotics have a long history of safe use in the food supply
because of is found in fermented milk such as yogurt,no pathogenic characteristics, no
production of enterotoxins, no production of cytotoxins, no enter invasiveness, no pathogenic
adhesion factor, no heamolysin, no serum resistance, no uropathgenisity and no antibiotic
resistance genes. Probiotics capsule is a dietary supplement contains a minimum of one billion
live cell culture of Lactobacillus acidophilus per one capsule with other exipients. Lactobacillus
acidophilus is a Gram- positive bacteria, non pathogenic, non spore forming, homofermentative,
catalase negative rod. Probiotic is available in many dosage forms such as tablet, capsule,
powder and oral solution used as a dietary supplement in many cases of irritable bowel syndrome
(IBS). Antibiotic associated diarrhea, ulcerative colitis and building and maintaining a health
digestive system.
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Experimental work
The materials used in this study are presented in table (1) and the following procedure are follow
Table (1) ingredients to produce capsules of probiotic

No. Ingredients
1 Lactobacillus acidophilus ( La -14) lyophilized powder
2 Magnesium stearate
3 Potato starch
4 Lactose anhydrous

1-In a sterile conditions “laminar flow” freeze- dried Lactobacillus acidophilus powder was
weighted.

2-In a suitable container potato starch, magnesium stearate and lactose anhydrous were mixed.
3-The portions in step (1) and step (2) were mixed together.

4-The final powder were sieved at sieve mesh No.60.

5-powder in each vegetarian empty capsule size 0 was filled.

6-Samples to microbiological lab. were sent for testing.

Table (2) specifications of probiotic capsule

Composition Each vegetarian capsule contains one billion spores of
Lactobacillus acidophilus (La-14) 100 mg lyophilized powder
Appearance White fine powder
Average weight 475 mg +5%
Solubility > 98% in water
Active live cell (cfu) 90%
Disintegration time Less than 30 minutes
Route of administration Oral
Shelf life 1 billion live cells/ 24 months
Pack size Each blister contains 10 capsules in Aluminum /PVVC
Storage condition Store below 30°C in cool and dry place and in
tightly closed containers
Total aerobic <10 cfu/l gm
microbial count
Yeast and molds <10 cfu/l gm

Results and discussion

In the present study different formulation were carried out to obtain a suitable effective formula
of probiotic capsule. Stability study was carried out according the GCC Guidelines after stored
the probiotic capsule at room temperture below (30°C) to observe the influence of heat. The
assessment of in vitro release of viable cell count of probiotic culture from stored formula did not
reveal significant alteration in parameters. The results of experimental studies of probiotic
proved that the formula was good and the viable cell count for lactobacillus acidophilus is more
than (9 x 10°% cfu after a few numbers of bacterial cells were lost the viability. Accelerated
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stability study for (6 months) shows that the formula was stable and complies with the
specification limits which mentioned in GCC Guidelines. From the results above we observed
that the studied formula meets within acceptable limits therefore , the shelf- life should not more
than two years from the date of manufacturing .
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Abstract

Methyl prednisolone acetate suspension is used for intramuscular administration in allergy,
dermatological disease, endocrine disorders, respiratory disease and rheumatic disorders.. etc
.The aim of the study was to develop a new pharmaceutical formula of methyl prednisolone
acetate 40 mg / ml as an active ingredient and other materials. Different formulations were
carried out using several preservatives, buffering agents, different tonicity and solubilizing
agents to reach to the more appropriate formula and comply with united state pharmacopeia
(USP) specifications. Many formulas were carried out for methyl prednisolone injectable
suspension containing benzyl alcohol as preservative and analgesic. Sodium chloride was added
to adjust tonicity. When necessary pH was adjusted with sodium hydroxide and/or hydrochloric
acid to remain the pH of finished product within USP range (3.5 - 7.0). Stability study was
carried out according to ICH condition at (25°C/60% RH, 30°C/65 RH, and 40°C/75%RH) in
order to reach the shelf life of the product.

Key words: methyl prednisolone acetate, intramuscular injection, Sodium chloride

Introduction

Methyl prednisolone acetate injection is a sterile aqueous suspension of methyl prednisolone
acetate in water for injection. It contains not less than 90.0% and not more than 110.0 % of the
labeled amount of methyl prednisolone. It founds in a single or in multiple dose.(1) Mechanism
of action :

Unbound glucocorticoids cross cell membranes and bind with high affinity to specific
cytoplasmic receptors, modifying transcription and protein synthesis. By this mechanism,
glucocorticoids can inhibit leukocyte infiltration at the site of inflammation, interfere with
mediators of inflammatory response, and suppress humoral immune responses. The anti-
inflammatory actions of corticosteroids are thought to involve phospholipase A2 inhibitory
proteins, lipocortins, which control the biosynthesis of potent mediators of inflammation such as
prostaglandins and leukotrienes.

Methyl prednisolone acetate is a white or practically white, odorless, crystalline sparingly
soluble in ether, it is practically soluble in water (2). The chemical name of methyl prednisolone
acetate is pregna-1,4-diene-3,20-dione,21(acetoloxy)-11,17- dihydroxy-6-methyl-,(60,11p).The
molecular weight is 416.51. The structural formula is presented below (3):
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Methyl prednisolone acetate injectable suspension USP is available in two strengths 40 mg per
Iml and (80 mg per 1ml) for intramuscular injection only, intra -articular, or intra lesional use
only (4,5).

Materials and method
a. Materials
The material used in this study is presented in table (1) and the following procedure are

followed:

Table(1) Ingredients to produce one vial contains Methyl prednisolone acetate
(40mg/1ml) injectable suspension

Ingredients

Methyl prednisolone acetate micronized powder for for parenterals (USP)
Polysorbate (tween 80)

Poly ethylene glycol (PEG) 400
Monobasic sodium phosphate
Dibasic sodium phosphate
Benzyl alcohol

Sodium chloride

Water for injection Q.S.

b. Instruments: Preparing equipments were, Pyrex glass beakers, mechanical hot plate stirrer,
mixer, Vacuum pump with filtration, homogenizer and Laminar air flow hood.
c. Method: In"laminar flow sterile area and all equipments were sterilized, personal health and
safety precaution involved in clean up should wear appropriate personal equipment to avoid
minimize dust, avoid contact with eyes, skin and cloths, avoid breathing dust when handling.
1- In a suitable container sterile methyl prednisolone acetate micronized powder for
parenteral was weighted.
2-In another suitable container monobasic sodium phosphate, dibasic sodium phosphate
and sodium chloride in water for injection were dissolved.
3- In a suitable container poly ethylene glycol (400), polysorbate (tween 80) and benzyl
alcohol were mixed until completely homogenized.
4- The portion in step (2), (3) was mixed together, the solution at (121°C) for (30 min)
were autoclaved.
5- The portion in step (1) and (4) were mixed together.
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6- The pH of the suspension was kept between (3.5- 7.0) with [IN NaOH/1N HCI].
7- The final volume to (100 ml) was completed with water of injection.
8- The sample to chemical laboratory was sent for testing.

Table (2) pharmacopeial Specification of methyl prednisolone acetate (40 mg /1 ml) injectable

Composition Each vial contains : methyl prednisolone acetate 40mg/1ml

Appearance White aqueous suspension

pH range 35-70

Assay limit (90 —110)%

Tonicity Isotonic

Toxicity Non toxic

Packaging Glass vial (1ml) with flip cap

Storage Store at (20 - 25)°C

Route of administration | Intra muscular, intra articular, or soft tissue and intra
lessional

Results and Discussion

In the present study different formulations were carried out to evaluate suitable formula
containing methyl prednisolone acetate (40mg/1ml) injectable suspension. The result of physico
- chemical properties such as, appearance, pH , color , homogenicity and concentration showed
t5he studied formula with acceptable limits. Stability study was carried out according to ICH
guidelines at (25°C/60%RH, 30°C/65% RH and 40°C/ 75% RH) for 6 months to show the
influence of temperature, humidity, pH value, appearance. The result shows that, no any
changes, no decomposition, were observed, in addition of results revealed that the studied
formula is the best and comply with the specification limits therefore, we estimated the shelf life
should not be less than (2) years from the date of manufacturing and acceptable when the
formula is stored in cool and dry place between (20°C - 25°C).
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Abstract
Tobramycin with Dexamethasone eye suspension is a sterile isotonic multiple dose of
antibiotic and steroid combination for topical ophthalmic use. It contains steroid for
reducing inflammation and antibiotic for treating or preventing infections. The aim of the
study is to prepared a pharmaceutical ophthalmic solution Contains dexamethasone
ingredients with excipients in (0.1%) (w/v) and (0.3%) (w/v) tobramycin as an active
order to obtain an acceptable and effective formula which match with requirements of
pharmacopeia. The study was carried out and prepared aseptically using Hydroxy ethyl
cellulose as thickening agent to improve the viscosity, sterilized by autoclaving at (121°C)
for(30) minutes. Benzalkonium chloride, polysorbate (80) (tween 80) were used as
surfactant or wetting agent to avoid any damage to eye tissues , Disodium edetate as
chelating agent was used to increase transient residence time, sodium sluphate as
antioxidant and sodium chloride was added to adjust tonicity. All the excipients were
sterilized by filtration using Millipore (0.221) filter to avoid thermal degradation. The
formulation was carried out based on physico-chemical properties such as pH, appearance,
tonicity and homogenicity. The stability study was carried out according to International
Conference Harmonization (ICH) Guidelines involved temperatures and humidity at
(25°C/60% RH, 30°C/65% RH and 40°C/75% RH) to determine the shelf-life of prepared
formula which is expected to be two years.

Keyword: Tobramycin , Dexamethasone, antibiotic, eye drop.

Introduction
Tobramycin with Dexamethasone ophthalmic suspension is frequently used for
inflammations ocular condition were a risk of bacterial ocular infection exists [1].
Tobramycin with Dexamethasone ophthalmic suspension is used to treat or prevent eye
infection because of contains two active ingredients; Tobramycin is an aminoglycoside
antibiotic works by stopping the growth of bacteria and Dexamethasone is a type of
cortisone called corticosteroid works by reducing swelling [2]. Tobramycin is a white to
off-white hygroscopic powder freely soluble in water [3] .

Empirical formula: (C1gH37NsQOg)

Molecular weight (467.52 g/mol) .
The structural formula is shown below [4] :

BAH = i HQH
T
o1 I LT
He Z HzP NH\Iil\:I,DH
[T N o O
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Figure(1) 0-3-Amino-3-deoxy-a-D-glycopyranosyl- (1-4)-0-[2,6-diamino-2,3,6- trideoxyl-
a-D-ribo-hexopyra -nosyl-(1-6)]-2-deoxy L-streptamine.(tobramycin)
Dexamethasone base:- is a white or almost white crystalline powder, practically insoluble
in water; sparingly soluble in anhydrous ethanol, slightly soluble in methylene chloride [

Empirical formula: (C22H29FOs)
Molecular weight: (392.5 g/mol)
Structural formula is shown below:

figure (2) 9-Floro-11 B, 17, 21-trihydroxy-16a- Methylpregna-1, 4-diene-3, 20-Dione.

Materials and method
A. Materials
The materials used in this study are presented in table (1): -

Table (1) the composition of 100ml of Tobramycin (0.3%) (w/v) with Dexamethasone
(0.1%) (W/v) Ophthalmic suspension

Ingredients

Tobramycin micronized base powder
Dexamethasone micronized base
powder

Sodium sulphate anhydrous

Sodium chloride

Hydroxyl ethyl cellulose

Polysorbate 80 (Tween80)

Disodium edetate

Benzalkonium chloride

Dist. Water Q.S.to 100 ml

Method

1- Preparation and sterilization of hydroxyl ethyl cellulose (HEC) solution:- In suitable
beaker, hydroxyl ethyl cellulose in 30ml cooled distilled water at (30°C) was slowly
dispersed, the dispersed solution to 80°C was heated, mixed and stirred and By
autoclave at (121°C) for (30 ) minutes dispersed solution was sterilized.

2- Preparation and sterilization of other ingredient solution:

A - In suitable beaker, the following components, consequently, in about (40ml) distilled
Water were dissolved:- Sodium sulphate anhydrous, sodium chloride, disodium

edentate.

B -To the formed solution, polysorbate (Tween 80) and Benzalkonim chloride, were

added and stirred for (10 minutes) until a clear solution was obtained.
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C -The solution was sterilized by filtration system, Millipore filter size (0.45um) then
(0.22 pm) membrane filter were employed.

3- Preparation and sterilization of active ingredients:- In suitable beaker, Tobramycin
base micronized powder, in (20 ml ) dist. water was dissolved, then, Dexamethasone
base micronized powder was added, Stirred and mixed well until completely
suspension obtained.By filtration system, suspended solution was sterilized by
Millipore filter size (0.45 um) and the tonicity was adjusted by KNAUER — semi
micro Osmometer (K-740005) (Germany). The final solution was found to be (305)
(range 295 -310) according to USP range.

4-preparation and sterilization of final suspension:

a) In suitable beaker (100ml) volume, the solution in step (1), (2) and (3) were mixed
together, stirred until suspended solution was obtained. The pH by 1IN NaOH /1N
H>SO4 was adjusted, the final solution was found to be (6.5) range (5 — 7.5), then the
volume to (100 ml) with distilled water was completed.

b) By filtration system, the suspended solution was sterilized by Millipore filter size
(0.22um).

c) In suitable beaker (100ml), the suspended solution was collected and filled under
nitrogen gas.

d) To quality control (Q. C.) the sample was sent for testing.

Table (2) pharmacopeial specification of Tobramycin (0.3%) (w/v) with (0.1%)
Dexamethasone (w/v) Ophthalmic suspension

Composition Each ml contains Tobramycin 3mg and
Dexamethasone 1mg.
Assay Limit (90 - 110) %of Dexamethasone
pH range 5-75
Appearance off-white suspension
Assay of potently (90 - 120) % of Tobramycin
Sterility test Sterile
Tonicity Isotonic
Toxicity Non toxic
Route of ophthalmic topical use only
administration
Packaging plastic drop 5ml with dropper
Storage Store in a cool place, below 25°C, protect
from light.

Results and Discussion

The purpose of present study was to develop a pharmaceutical formula contains two active
ingredients; Tobramycin (0.3%) (w/v) as antibiotic and Dexamethasone (0.1 %) (w/v) as
corticosteroid ophthalmic suspension for topical use. The result of study demonstrated
that, the sterilization steps by filtration and autoclaving were the best methods to prepare
ophthalmic suspension formula. The result of physico-chemical parameters such as pH,
appearance and tonicity had shown that, the prepared formula within standard limits and
meets with pharmacopeial specifications. The results of accelerated stability study for (6)
six months at (25°C/60% RH, 30°C/65% RH, 40°C/75% RH) shown that, no physical and
chemical appearance were observed and all the parameters were remained stable with for a
period (6) six months, as a result, we estimated the shelf - life not less than (2) two years
from the date of manufacturing.
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Abstract

Inhaled medications are widely used in patients suffering at bronchial diseases. Salbutamol
sulphate nebulizer solution is commonly considered as the most rapid effective route of for
treatment of acute attacks of asthma. The aim of present study was to formulate nebulizer
solution containing salbutamol sulphate (0.5%) (w/v) as an active ingredient and other
excipients. Different formulas were prepared without using preservative, stabilizer, sodium
EDTA as chelating agent, sodium metabisulphite as antioxidant , sodium chloride was
added to adjust tonicity and sulphuric acid to adjust the pH between (0.3 — 0.5).The
clarification of solution was obtained by filtration through membrane filter size (0.2pum) and
filled under nitrogen gas in sterile suitable container. The tonicity was administration
measured by Osmometer device.Sterilization was achieved by autoclaving at (121) °C for 30
minutes. The stability study was carried out according to International Conference
Harmonization (ICH) at (25°C /60% RH, 30°C /65% RH and 40°C /75% RH) in order to
estimate the shelf-life of formula. The result showed stability study has indicated that, the
prepared formula was stable and non physico-chemical changes were observed, with
expected shelf life of not less than two years.

Keywords: salbutamol nebulizer solution, asthma, respiratory diseases, tonicity.

Introduction

Salbutamol sulphate is a short-acting beta-2 agonist which is used for treating diseases such
as, emphysema and bronchitis.(1). Salbutamol stimulates ([32) adrenergic receptors which are
predominant receptors in bronchial smooth muscle of the lung. Stimulation of (2) receptors
leads to the activation of enzyme adenyl cyclase that from cyclic AMP (adenosine-mono-
phosphate) from ATP (adenosine-tri-phosphate). This high level of cyclic AMP relaxes
bronchial smooth muscle and decreases airway resistance by lowering intracellular ionic
calcium concentrations. salbutamol relaxes the smooth muscles of airways, from trachea to
terminal bronchioles. High level of cyclic AMP are also inhibits the release of
bronchoconstrictor mediators such as histamine, leukotriene from the mast cells in the airway
(2) Following structural formula is :-

H OH
>|/ J\@\AoH
OH

HoSO,

Figuer(1) o 1- [ (tret —Butylamino ) methyl ] -4- hydroxy -m - xylene —a , a — iol sulphate
(2:1) (salbutamol sulphate)

This compound has a molecular weight(576.7) and the molecular formula is

( C13H21NO3)2.H2S04 . (3) Salbutamol sulphate is a white to almost white powder and it is
really odorless or almost odorless, freely soluble in water and slightly soluble in ethanol
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(96%), in chloroform and in ether (4).this formula is to be used with nebulizer device or
diluted with sterile normal saline under the direction of a physician (5).

Materials and method
A- materials:
The materials that are used in the table (1) and the following procedures are:

Table (1) The ingredients to prepare salbutamol 0.5% (w/v) nebulizer solution.

Ingredients

Salbutamol ( as sulphate )

Sodium chloride

Sodium EDTA

Sodium metabisulphite

Water for injection Q.S. to 100 ml

B- method:

1-

2-

3-
4-

8-
9-

In a suitable Pyrex glass, salbutamol sulphate was dissolved in (50 ml) of water for
injection, stirred until completely dissolved.

In another suitable Pyrex glass , sodium chloride , sodium EDTA and sodium
metabisulphite were dissolved in (40 ml) of water for injection , stirred and mixed
well until completely dissolved .

In a suitable pyrex glass the portion in step (1) and (2) were mixed for (15 minutes).
The formed solution in step (3) was filtered through (0.2pum) membrane filter using
filtration system.

The pH was adjusted by 0.1 N H>SO4 and kept at value 5 (range 3.0 — 5.0) according
to the British pharmacopeial range.

The volume to (100ml) was completed with water for injection.

Tonicity was measured by KNAUER Osmometer, the final solution was found in 305
mOsmol rang (285 - 310)

The completed solution was autoclaved at (121°C) for (30) minutes.

The final solution was sent to the quality control (Q.C) for testing.

Table (2) Pharmacopeial specifications of Salbutamol sulphate (0.5%) (w/v) Nebulizer

solution

composition Each 100 ml contains : Salbutamol ( as sulphate ) 0.5 mg

Appearance Clear , colourless to light pale solution

pH range 3.0-5.0

Assay limit 95 - 105 %

Tonicity Isotonic

Sterility

Sterile

Toxicity Non- toxic

Route of administration By Inhalation ( Atomizer device )

Packaging Amber glass container volume (30 ml)

Storage

Store below 25°C , protect from light
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Results and Discussion

In this study different formulas were carried out to obtain a suitable, effective formula of
Salbutamol sulphate (0.5 %) (w/v) as nebulizer solution .The accelerated stability study at
different temperatures and humidity for ( 6 ) six months at ( 25°C /60% RH , 30°C / 65 %
RH and 40°C / 75 % RH ) shown that, the studied formula was stable and no changes were
observed at all times of the period of the stability ._The result of physico-chemical parameters
such as is appearance, pH, and concentration showed for the prepared formula within
standard limits and match with pharmacopeial specifications. Because without physical and
chemical changes at all times of stability for (6) six months, the shelf — life of salbutamol
sulphate (0.5%) (w/v) nebulizer solution was estimated to be not less than (2) two years
from the date of manufacturing .
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Abstract

Ofloxacin ophthalmic drop is a sterile solution indicated for the treatment of conjunctivitis
caused Dby certain strains of Gram positive and Gram negative bacteria . The present study
aimed to prepare a pharmaceutical formula of Ofloxacin (0.3% wi/v) ophthalmic solution for
topical use . The study was carried out to prepare an acceptable formula through studying the
effect of minimum concentration of  benzalkonium chloride as preservative, sodium
metabisulphite as antioxidant and sodium chloride was added to adjust tonicity . Different
formulas were prepared of ofloxacin ophthalmic solution using different addative to observe the
interaction of each ingredient and to stabilized the formula for the shelf —life period . The pH of
prepared formula of ofloxacin ophthalmic solution was unbuffered , therefore , the pH was
adjusted to 6.4 according to pharmacopeial range ( 6.0 — 8.0) , the final solution was isotonic
.The sterilization was carried out by filteration system through millipore filter to obtain a sterile
solution also good appearance which meets with the pharmacopeial requirements . The stability
study was studied after exposure the prepared formula to different conditions involved
temperatures and humidity especially ( 25°C/60% RH, 30°C/65% RH, and 40°C/75% RH)
according to International Conference Harmonization ( ICH) Guidelines.

The result of stability study was indicated ,that the studied formula was stable and no physical

and chemical changes were observed .

Key word :Ofloxacin, ophthalmic, drop , bacteria.

Introduction

Ofloxacin is a broad —spectrum antibiotic used for treatment of a number of bacterial infection .it
is a second generation fluoroquinolone being abroader —spectrum analog of norfloxacin[1].
Ofloxacin (0.3% wi/v) eye drops asterile solution of fluorinated carboxyquinolone anti - effective
for topical use. The primary mechanism of action of ofloxacin appears to the specific inhibition
DNA gyrase . the enzyme is responsible for the negative super wiling of bacteria DNA and
consequently for its topological configuration [2] . Ofloxacin is (x)-9-flouro-2,3-dihydro-3-
methyl-10-(4-methyl-10-piperazinyl)-7-oxo-7hpyridol[1,2,3-de]-1,4-benzpxazine-6-carboxylic
acid. The formula is C18H20FN3O4. with a moleculer weight 361.4

The structural formula is [3]:

OH

Ofloxacin properties: is a pale yellow or bright yellow crystalline powder slightly soluble in
water and in methyl alcohol; slightly soluble to soluble in dichloromethane; soluble in glacial
acetic acid, store in airtight containers, protect from light. Ofloxacin properties : Pale yellowish
to light yellowish white crystals or crystalline powder slightly soluble in water, in alcohol, and in
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methyl alcohol; sparingly soluble in chloroform. Store at room temperature (25°C) permitted
between ( 15°C and 30°C) ,protect from light [3].
Ofloxacin ophthalmic solution is available for topical ophthalmic administration

Experimental Work
A - Materials :
The materials used in this study are presented in table (1) and the following procedures are
followed.
Table (1) The ingredients to prepare 100 ml of ofloxacin (0.3% wi/v) eye drop

Ingredients

Ofloxacin micronized powder
Sodium chloride
Benzalkonium chloride
Sodium metabisulfite

Water for injection q.s.

B-Equipments :

Preparing equipments were ,pyrex glass beakers , mechanical stirrer , vaccum pump with filteration

system , (0.22pm and 0.02um) Millipore filter and laminar air flow hood .

C - Method :

1- In a suitable pyrex glass beaker, sodium chloride , sodium metabisulfite were dissolved in of

water for injection , stirred and mixed until completely dissolved .

2- In another suitable pyrex glass beaker , ofloxacin micronized powder was dissolved in of water

for injection ,mixed well then, added Benzalkonium chloride , mixed well until compeletly

dissolved.

3- In a suitable pyrex glass beaker , the portions in step 1 and 2 were mixed for (30 min) .

4-The pH between (6.0 — 6.8) was adjusted with (0.1N NaOH or 0.1N HCL) ,the solution was kept

and controlled to (6.4) .

5-Tonicity was adjusted by KNAUER semi Osmometer and the final solution was found 303
mOsmol (range 300 £ 15) .

6- The volume to 100 ml was completed with water for injection.

7-The finished solution was sterilized through (0.2 um) millipore filter then filtered by (0.02 um)

Millipore filter by filtration system .

8- To quality control (Q.C) ,the final sterile solution was sent for testing .

Table (2) pharmacopeial specifications of ofloxacin (0.3% wi/v) eye drops

Composition Each 1ml contains : 3mg ofloxacin
Appearance Clear to pale yellow solution

pH range 6.0-6.8

Assay limit (90-110%)

Tonicity isotonic

Toxicity non toxic

Sterility sterile

Route of administration | Instill one to two drops in the infected eye
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Packaging Plastic container with dropper volume 10ml

Storage Store at temperature below 25°C, protect from
light

Results, Discussion, and Conclusions

In the present study different formulas were carried out to obtain a suitable effective formula of
ofloxacin (0.3% wi/v) ophthalmic drop. The result of physico-chemical properties such as
appearance , pH and concentration shown , all formulas within standard limits . The pH value results
of the present study was found at (6.5) range between (6.0 — 6.8) . The sterilization by filteration
through 0.02um Millipore filter was the appropriate method because no degradation in an
ingredients was observed . The accelerated stability study at different temperatures and humidity for
(6) six month at (25°C/60 RH,30°C/65% RH,40°C/75% RH) shown that no changes were observed.
From the results of stability study showed that , the studied formula of ofloxacin (0.3% w/v) eye
drop was the best and stable at all the time of stability period . Because of the studied formula meets
with pharmacopeial specifications the shelf-life has been estimated not more than (2) two years
from the date of manufacturing.
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Abstract

Meloxicam is a non steroidal anti-inflammatory drug (NSAIDs) used for treatment of acute
exacerbation of inflammatory rheumatoid. Meloxicam injection is a sterile aqueous solution
contains Meloxicam 10mg/1ml with other additional ingredients sodium chloride for
isotonicity and glycin-sodium hydroxide as buffering agent. Different formulations were
prepared in order to asses the influence of light , atmospheric oxygen and antioxidant that
sure stability, safety , effectiveness and improve the physical appearance and prolong the
shelf life of formulation , the best one was selected and the selection performed according to
physical criteria that are comply with the specification of the united state pharmacopeia
(USP) . The stability study was carried out after exposure the formula to different
temperatures and humidity especially ( 25 °C /60% RH,30 °C /65% RH and 40 °C /75% RH )
in order to reach a suitable formula which meets the requirements of pharmacopeial
specifications .

The results of stability study was indicated that the studied formula was stable and no
physico- chemical changes were observed.

Keywords: Meloxicam, injection, non-steroidal, inflammatory

Introduction

Meloxicam is an oxicam derivatives is a member of the enolic acid group of no steroidal anti-
inflammatory drugs (NSAIDs). It is chemically designated as 4-hydroxy-2-methyl-N-(5-
methyl)-2H- 1,2-benzothiazine-3-carboxamidel,1-dioxide.

The molecular weight is 351.4. It is empirical formula is Ci14H13N304S> and it has the
following structural formula shown below:

Meloxicam is a yellow crystalline powder, practically insoluble in water, with high
solubility observed in strong acids and bases. it is very slightly soluble in methanol ;readly
soluble in strong acids and bases.[1] Meloxicam is a nonsteroidal anti-inflammatory drug of
oxicam class which dont have carboxylic group but acid due to the enolic 4- hydroxy
substituent.[2] Meloxicam is used in the treatment of osteoarithritis,pyrexia and as
analgesic.[3]
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Experimental Work
The materials used in this study are presented in table (1)
and the following procedures are folllowed :

Table (1) Ingredients to produce (100 ml) of meloxicam (10 mg) injection

No. Ingredients
Meloxicam micronized for parenteral
Propylene glycol

Ethanol 96%

Sodium chloride

Glycin

Sodium EDTA

Water for injection Q.S. to 100 ml

N[OOI WINE-

-Method

In a suitable beaker dissolve sodium chlorid, sodium EDTA and glycin in water for
injection, were dissolve stir and and mix well until completely dissolved, then added
sodium hydroxide (1N NaOH) to keep the pH about 10.

To solution in step 1 meloxicam was added, stirred and mixed well until completely
dissolved.

To solution in step 2 propylene glycol and ethanol 96% were added stirred and mixed
well for 15 minutes.

The pH between 8 - 10 by 1N NaOH / 1N HCL was kept.

The volume to 100ml with water for injection was completed.

The solution by filtration system was filtered using 0.21 membrane filter.

By autoclave at 121°C for 30 minutes was sterilized.

To chemical analysis for was sent the sample testing.

Table (2) Specifications of Meloxicam (10 mg /1ml) injection

Composition Each 1ml contains Meloxicam micronized for
parenteral 10 mg

Assay limit (90 - 110) %

Appearance clear yellowish solution

pH range 8-10

Tonicity Isotonic

Sterility Sterile

Toxicity Non toxic

Route of for Intramuscular (1.M) use only

administration
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Packaging glass ampoule 1.5 ml

Storage store below 25°c , protect from light

Shelf life (2) years

Results, Discussion, and Conclusions

The finished formula, that are used for the stability tests were stored under ICH
conditions (25°C/60% RH, 30°C/65% RH, 40°C/75% RH) .

The tested formula of meloxicam injection in their technological characteristics, such as
appearance, colour, pH value and percentage of active ingredient are comply with
British Pharmacopeia specifications requirements. Accelerated stability study is carried
out and should be continued for the period of time sufficient to cover the proposed
shelf life.

From the results the best formula of meloxicam 10 mg / 1ml injection was comply with
pharmacopeial specifications therefore, we estimated the shelf life of the formula not more
than two years from the date of manufacturing.

References
1- USP 30,"the United states phamacopia ",NF25, the National formulary " 2007.
2- B.P, " the British phamacopia ", 2009.
3- USP 35," The United states pharmacopeia "NF 30.
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15- Lincomycin Hydrochloride for Intramuscular (1.M) and Intravenous
(1.V) (300 mg / ml w/v) Injection
u8V g Gl Gall (300 mg / ml Wiv) 31818 988 Caaba gSil A 5 fsuai -15
Dhiaedeen A. Rahim Hussein ,Feham A. jabar Majeed , Raghad M. Abdul Ridha,
Suodad Farook, Nada M. Kamal
Corporation for Research and Industrial Development, Ibn Sina Center for
Researches,
Ibnsinadrug @crid.industry.gov.iq
Abstract
Lincomycin injection is a sterile solution contains lincomycin hydrochloride which is the
monohydrate salt ,used to reduce the development of drug resistant bacteria and to treat or
prevent infections that are proven or strongly suspected to be caused by bacteria. The aim of
present study was to prepare and evaluate a pharmaceutical formula of lincomycin HCI 300
mg /ml (w/v) injection for Intravenous (1.V) or Intramusular (I,M) administration . Different
formulas were carried out in order to maintain the most stable formula that will be applicable
according to pharmaceutical requirement . Easy solubilization of lincomycin HCI in water
allowed to obtain the final formulation by few and simple steps. Benzyl alcohol was used as a
preservative and analgesic , no antioxidant , no buffering agent were employed . Beause
lincomycin HCL solution has been shown to have isotonicity properties , no isotonic agent
was used .The sterilization was carried out by filtration system through (0.02 um). membrane
filter. The stability study was carried out on optimized formula according to International
Conferene Harmonization (ICH) Guidelines.
The result of stability study was indicated , that the proposed formula was stable and no any
major changes were observed in physico-chemical properties .

Key word :lincomycin , injection, intramuscular, intravenous.

Introduction

Lincomycin is an antibiotic classified as constituent of the lincosamide group which is the
monohydrated salt produced by the growth of member of the lincolnensis group of
Streptomyces lincolnensis [1] ._Lincomycin injection is a clear ,colourless or almost colourless
sterile solution contains 300 mg /ml of lincomycin HCI ._The chemical name for lincomycin
hydrochloride is methyl 6 , 8 -dideoxy -6-(1-methyl — trans-4-propyl —L-2- pyrolidene
carboxamindo)-1-thio-D-erythro- @-D-galacto- octopyranoside hydrochloride monohydrate
[2]._The molecular formula of lincomycin hydrochloride is C1sH3aN206S.HCI. H2O and the
molecular weight is 461.01 ._The structural formula is shown below :

HO, CH,
~e NY Bk « H-0
H
HO “'OH
OH

HaC

Lincomycin is available as: sterile injectable solution , capsules and oral solution .

Lincomycin hydrochloride is a white or practically white , crystalline powder and is odorless
or has a faint odor. lincomycin HCI is freely soluble in water , soluble in dimethyl formamide
and very slightly soluble in acetone [3].
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Experimental Work
The materials used in this study is presented in table (1) and the following procedure are
followed :

Table (1) The ingredients to prepare (100 ml) of lincomycin HCI (300 mg/ml w/v) injection

Ingredients

Lincomycin HCI micronized as monohydrate

Benzyl alcohol

Water for injection Q.S to

— Equipments :-
Preparing equipments were pyrex glass beakers ,mechanical hot plate stirrer , miliipore filter
(Sartorius) size (0.2 pm and 0.02 pum ) ,vaccum with filteration system ,mixer and laminar air

flow hood .

- Method :

1. Inasuitable sterile pyrex glass beaker , lincomycin hydrochloride as monohydrate salt was
dissolved in water for injection (60 - 70 °C), mixed until completely dissolved .

2. To the formed solution in step (1) , benzyl alcohol was added and mixed well until
completely dissolved.

3. The final solution in step (2) was filtered by filteration system through millipore filter size
(0.2pum).

4. The pH was kept and controlled to 4.7 (range 3.0 —5.5) by (0.1 N NaOH /0.1 N HCL) .

5. Tonicity was adjusted by KNAUER semi Osmometer ,the solution was found to (301
mOsmol) (range 295 -310) .

6.  The volume to 100 ml with water for injection was completed.

7. The solution was sterilized by filteration system using Millipore filter size (0.02 um) .

8. The final sterile solution was filled in sterile glass vials size (15 ml ) ,using manual sealing
machine ,rubber and aluminum cap for sealing .

9. To quality control (Q.C), the samples were sent for testing.

Table (2) pharmacopeial specifications of lincomycin HCI (300 mg/ml w/v) injection

Composition Each 1 ml contains : 300 mg of
lincomycin HCI
Appearance clear, colourless solution
pH range 3.0 -55
Assay limit (90-120)%
Tonicity Isotonic
Sterility Sterile
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Toxicity Non toxic

Route of administration for Intramuscular (1.M) or

Intravenous (1.V) use

Storage Store below 25°C, protect from light
,airtight container

Packaging Class vial (2 ml) with rubber and
aluminum stopper

Results, Discussion, and Conclusions
In the present study , different formulas were prepared to obtain a suitable and effective
formula of lincomycin HCL (300 mg /ml w/v) injection.The prepared parenteral formula of
lincomycin HCL was found to withstand filteration , Thus the filteration was selected as a
method of choice for sterilization . The results of accelerated stability study according to (ICH)
Guidelines involved different temperatures and humidity at (25 °C /60% RH,30 °C /65%
RH,and 40 °C / 75% RH )for six (6) months for s showed that, no changes in physical and
chemical appearance were observed. From the results obtained of stability study of
lincomycin HCL ( 300 mg /ml wi/v) injection , that the proposed formula was the best and
more stable . Because the studied formula has been shown isotonic, no loss of potency and
appreciable changes in the pH therfore,we estimated the shelf- life should not less than (2)
two years from the date of manufacturing.
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16- Formulation of Ketorolac Tromethamine (0.5% w/v) Ophthalmic Drop
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Abstract

Ophthalmic preparation are specialized dosage forms designed to be instilled on the external
surface of the eye (topical). Ketorolac tromethamine ophthalmic drop is a non-steroidal anti-
inflammatory and analgesic indicated for the treatment of postoperative inflammation in
patients who have undergone cataract extraction. The aim of the study was to formulate and
evaluate a sterile isotonic aqueous solution contains (0.5%) ketorolac tromethamine as an
active ingredient and other materials. Different formulations were prepared using
benzalkonium chloride as preservative, sodium metabisulfite as antioxidant, sodium edetate
as chelating agent and sodium chloride was added to adjust the tonicity. The stability study
was carried out according to international conference harmonization(ICH)guidelines after
exposure the formula to different conditions involved temperatures and humidity at ( 25
°C/60 % RH , 30°C/ 65 %RH & 40°C /75 %RH ) in order to reach a suitable and effective
formula which meets with the requirements of pharmacopeial specifications. The results of
stability study indicated that the proposed formula was stable and no physico-chemical
reaction was observed.

Keywords: ketorolac Tromethamine , ophthalmic drop, cataract , post operative
inflammation .

Introduction:

Non-steroidal anti-inflammatory drugs (NSAIDs) are used for the management of pain and
inflammation associated with musculo-skeletal, joint disorders and operative procedures, one
among them is ketorolac tromethamine [1] . Ketorolac Tromethamineis a nonsteroidal anti-
inflammatory drug similar to ibuprofen, indomethacin, naproxen and many others it blocked
prostaglandin synthesis. Prostaglandins have many effects in the body including their role in
pain an inflammation. In the eye prostaglandin pain and irritation due to allergies or
mechanical injury. Ketorolac provides relief from pain and inflammation in the eye [2] .
Chemically, Ketorolac tromethamine is (%)-5-Benzoyl-2,3-dihydro-1Hpyrrolizine-1-
carboxylic acid compound with 2-amino-2- (hydroxymethyl)-1,3-propanediolwith Molecular
formula C19H24N20s and a molecular weight 376.41.

The structural formula is shown below :

HO NH; on

OH (ketorolac tromethamine)
Ketorolac tromethamine is a white to off white crystalline substance discolors on prolonged
exposure to light which is a racemic mixture, soluble in water and methanol .
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Ketorolac tromethamine is available as tablets, injections and ophthalmic drop. It is used for
the temporary relief of ocular itching due to the seasonal allergic conjunctivitis, also indicated
for the treatment of postoperative inflammation in patient who have undergone cataract
extraction [3].

Experimental Work

A — Materials
The material used in this study are presented in table (1)and the following procedures are
followed :

Table (1) The Ingredients to produce (100 ml) of ketorolac tromethamine (0.5%) eye drop

Ingredients

Ketorolac tromethamine micronized B.P
Benzalkonium chloride

Polysorbate 80
Sodium edetate

Sodium chloride
Sodium metabisulfite

water for injection Q.S 100 ml .

B — Equipments :
Preparing equipments were , pyrex glass beakers , mechanical hot plate stirrer , vortex
shaker , ultra sonicater , balance , Millipore filter (0.22 um and 0.02 pm) , vaccum pump
with filteration system , mixer and laminar air flow hood .
C — Method :

1. in a suitable beaker, sodium chloride, sodium edetate and sodium metabisulfite in

adequit amount of water for injection were dissolved, stirred and mixed well until
completely dissolved .

2. In another suitable beaker , benzalkonium chloride and of polysorbate 80 were mixed
with 20 ml of water for injection until completely mixed.

3. In a suitable beaker, the portion in step (1 and 2) were mixed for (30 min) , then
ketorlac tromethamine micronized was added , stirred and mixed well until
completely dissolved.

4. the pH between (6.8 — 7.4) by 0.1N NaOH or 0.1N HCL was adjusted, kept and
controlled at (6.5) .

5. Tonicity was adjusted by KNAUER- semi Osmometer and final solution was found
to 302 mOsmol (rang 300 £15).

6. The volume to (100ml) was completed with water for injection.

The finished solution was sterilized through (0.22um) then , (0.02 um) Millipore filter

8. To quality control ( Q.C ), the final sterile solution was sent for testing.

~
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Table (2) Pharmacopeial specification of Ketorolac tromethamine (0.5%) eye drop

compostion Each 1ml contains ketorolac tromethamine 5mg B.P

Appearance Clear colorless solution

pH range 6.8-7.4

Assay limit (90-110)%

Tonicity Isotonic

Toxicity Non toxic

Sterility Sterile

Route of Topical use drop

administration

Packaging Plastic container of 10ml with dropper

Storage Store at temperature below 25°C in tightly closed
Container , protect from light.

Results, Discussion, and Conclusions

different formuals were prepared to evaluate the formula of ketorolac tromethamine (0.5%
wi/v) ophthalmic drop. The result of physico-chemical properties such as, appearance, pH,
color and concentration shown all formulas within acceptable limits.

Terminal sterilization by filtration system through( 0.021) Millipore filter had no effect on
the clarity and does not cause any reduction upon concentration.

The accelerated stability study at different temperatures and humidity for (6) six months at
(25°C /60 % RH ,30°C/65%RH,40°C/75%RH) according to ICH Guidelines shown that no
changes were observed . The results of stability study showed that, the studied formula of
ketorolac tromethamine (0.5%w/v) ophthalmic drop was the best and stable at all the time of
stability period . Because the studied formula meets with the pharmacopeial requirments
therefor , the shelf-life has been estimated not less than two years for the proposed formula
from the date of manufacturing.
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Abstract

Polyethersulfone (PES)/zinc oxide hollow fiber membrane was fabricated using (2 wt.%) of
ZnO nanoparicles. The produced membranes were characterized using SEM, AFM, and FTIR
analysis. Membrane performance was evaluated using pure water flux (PWF), relative flux ratio
(RFR), and total organic carbon (TOC) removal efficiency. It was found that the nanoparticles
were well dispersed in the polymeric matrix. The PWF of the modified membrane was enhanced,
while the RFR showed to increase due to rougher membrane surface. The NOM removal of
PES/ZnO membrane was higher than that of PES membrane and reached to (27%) compared to
only (16.9 %) for pristine PES.

Keywords :Zinc oxide, membrane, natural organic matter.

Introduction

Natural organic matters (NOM) considered one of the most important pollutants present in river
water [1]. Membrane technology is responsible for more than (53%) of the world process in fresh
water production [2]. PES membrane considered one of the most important membranes which
are widely used due to its resistance to heat (75-125°C) and wide range of chemicals [3]. In the
present work, (ZnO) nanoparticles were blended with PES to improve the rejection of (NOM).
Polyvinylpyrrolidone was used to improve the dispersion of nanoparticles in the dope solution
and fabricated using phase inversion method.

Experimental

Polymer dope solutions were prepared by dispersing (2 wt. %) of ZnO nanoparticles in DMAc
solvent in the present of (4 wt.%) of polyvinylepyrrolidone and (17.25 wt.%) of PES. The hollow
fiber membranes were fabricated via dry-jet wet spinning process using spinning conditions as
indicated in Table (1).
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Table (1) Spinning condition of producing HF membrane (proposed by the researchers)

Dope speed (cm/s) 13

Take up speed (cm/s) 13

Draw ratio 1.0

Air gap AG (cm) 7

Bore fluid composition Distilled water
Dope flow rate/bore flow rate 3/1

External coagulant Tap water
Coagulant temperature (°C) 25

Spinneret internal /external diameter (mm) | 0.5/1

Morphologies of HF membrane were characterized using scanning electron microscope (SEM).
Atomic Force Microscope was used to investigate the roughness of HF membrane with scan size
of (12.7 um) x (12.7 um). FTIR spectroscopy was used to identify the surface chemistry of the
synthesized membranes by studying the changes of the covalent chemical bonding in molecules.
The membrane flux and rejection of neat (PES) and (PES/ZnO) HF membranes were measured
using a cross- flow filtration setup. The permeate flux was measured every (10s) based on weight
differences that calculated with the aid of electronic balance and was calculated by Eq. 1.

v 1

A+t (1)

where (JWF) is the pure water flux (L/m2 h), V is the permeate volume (L), Am is the effective
membrane surface area (m2) and t is the measurement time (h). In order to evaluate the NOM
rejection (removal) performance in term of (TOC), Eq. (2) has been used

Rejection (%) = (1 — mcﬂ”’] X 100 )

IWF =

where, empirical correlation has been used to calculate the (TOC) content at wave length of
(254) nm[5] as in Eq. 3:
TOC ?} = (655 x UV) —0.15 3)

To evaluate the membrane fouling tendency, the relative flux reduction (RFR) has been
calculated as follows:

RFR(%) = (1 —j"ﬂ) x 100 (4)
Jwr
Where RFR is the relative flux reduction (%), (JRW) is the river water permeates flux (L/m2h),

and (JWF) is the initial PWF (L/m2 h).
Results and discussions
From the results, it could be found that the dispersion of ZnO nanoparticles was good (Fig. 1).

However, aggregated nanoparticles were observed in a few locations on membrane surface. As
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shown in Table (2), it could be clearly noticed that the roughness parameters of (ZnO/PES)
membrane is higher than that of pristine (HF) membrane.

Table (2) Roughness parameters of membranes

Membrane Ra Rq

(hm) | (nm)
HF-C 43.7 | 54.30

HF-ZnO 46.6 | 55.33

Fig(1) SEM surface of PES/ZnO membrane

The PWF of PES/ZnO membrane was enhanced (Table 3) upon the addition of ZnO-NPs due to
improved hydrophilicty.

Table (3) PWF (measured at 1.5 bar)

Membrane ID | PWF PWF2 RFR
(L/m2h) | (L/m2 h) (%)
HF-C 20.1 17.8 11.44
HF-ZnO 25.8 19.6 23.73

The flux decline with time for HF membranes was presented in Fig.)2). It was found that the
NOM rejection of ZnO modified membrane was higher than that of pristine PES membrane
(Table 4).
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Fig (2) Fouling evaluation of HF-C and HF-ZnO membranes

Table (4) TOC and rejection results

UV-river TOC-new Rejection

River water 0.15 9.675 -
HF-C 0.125 8.0375 16.92506
HF-ZnO 0.11 7.055 27.0801

This improvement in the rejection performance could be attributed to ZnO nanoparticles. Similar
observations was reported by Ahmed et al. [4] in which the reported (TOC) rejection for
(PES/Zn0) hollow fiber membrane was (26.15%) compared with only (16.92%) for pristine PES
membrane. The reason behind the improvement of (NOM) rejection was attributed to decrease in
the pore size and increase in the negative charge of (PES/ZnO) membrane surface. Thus, it could
be concluded that the addition of (ZnO) to (PES) improved the (NOM) rejection.
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.25l Baly 30 Al S Ax)
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PVC| BST%2| BST%15| BST%I | BST %0.5 KHZ

13.62 13.95 14.21 14.7 14.1 100 | 1
13.44 13.82 14.08 14.63 14.01 300 | 2
13.33 13.71 14.96 14.51 13.92 600 | 3
13.27 13.66 13.91 14.45 13.89 800 | 4
13.23 13.62 13.84 14.41 13.86 1000 5
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Abstract

The main objective of the present work focuses on a desulfurization process for light diesel fuel
based on the chemical adsorption of sulfur compounds on a polymer-supported imidation agent
(Sodium N-chloro-phenolic resin sulfonamide, PIA) at ambient temperature and atmospheric
presure. The activity of the synthesized PIA was investigated at first with respect to the removal
of DBT from Model light oil (n-hexadecane containing DBT( 11mmol/£) corresponding to (500
ppm) (sulfur content) the present process was found to be also effective for the desulfurization
of actual light diesel oil the sulfur concentration was decreased from (11000 ppm) to about
(1900 ppm) deep desulfurization level.

Keywords: Desulfurization, Light diesel fuel, Adsorption, Polymer, Imides

Introduction

Production of clean hydrocarbon fuels, i.e. with low sulfur and aromatic content, has become one
of the most important tasks of a modern petroleum refinery. Sulfur or more precisely sulfur
compounds have many direct and indirect negative effects on the environment. The organic
sulfur compounds present in the fuel, during combusting in car engines, are converted to SOx,
which is not only results in acid rain, but also high content of sulfuric oxides are formed in the
exhaust fumes which reduces the efficiency of catalytic converters in cars. This is why
governments all over the world are implementing more stringent regulations and fuel
specifications. The EU legislation set the upper limit of sulfur content in diesel fuel as well as
gasoline fuels for 2009 to (10mgkg ") .The US Environmental Protection Agency (EPA) since
2006 reduced the limit for sulfur content of diesel fuel to (15mgkg™') and gasoline fuel to

(30mgkg™")(2).

Materials and Methods

Materials:

n-hexadecane solution containing Dibenzothiophene ( DBT) (11 mmol/€) corresponding to a
sulfur content of (0.05 wt%) was used as a model light oil. One kind of diesel oil was used. N-
Chloro, 4-methyl benzene sulfonamide sodium salt  (Chloramine-T ) was used in the
desulfurization process.

Preparation of polymer supported imidation agent (PIA)

The polymer supported imidation agent (sodium N-chloro- phenolic resin sulfonamide, PIA) was
synthesized according to a modified procedure, which consists of three stages as follows:

Stage I: Preparation of phenolic resin Sulfonyl chloride
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Stage Il: Preparation of phenolic resin Sulfonamide

Stage I11: Preparation of Sodium N-chloro-phenolic resin sulfonamide

Experimental Procedure and Analysis

(a) Desulfurization using Chloramine T

The desulfurization of n-hexadecane as a model light oil was investigated using chloramine T.
The resulting hexadecane was recovered easily using a separation funnel. A similar procedure
was applied for the desulfurization of commercial diesel oils with different sulfur contents. The
Methyl alcohol solution (50 ml) containing chloramine T was then added to the light oil (50 ml)
in the presence of (2ml) Acetic acid , and was stirred at( 50°C) for (24 h).

Desulfurization using (PIA)

The desulfurization procedure is almost the same as that used for chloramine T. The
desulfurization procedure was applied for both model light oil and commercial diesel oil.

The removal efficiency of sulfur compounds was calculated as the ratio of sulfur concentration
that was adsorbed by the PI to the initial sulfur concentration of the commercial diesel oil that
used.

n%=C° C w100 (1)
Co
Where:
n = Removal efficiency of S-compounds [%]
C = Residual sulfur concentration Ppm
Co = Initial sulfur concentration Ppm

Results and Discussion

Identification of PIA ( Sodium N-chloro-Phenolic Resin Sulfonamide)

The FTIR spectra of the synthesized PIA is shown in Figure (1). In such spectra the PIA shows
absorption band at (<3500 cm ™) and (3384 cm™) due to OH phenol group, absorption band at
(=1124 cm™) due to S=0 bonding , absorption band at (2921cm™) due to aliphatic methylene
group , absorption band at (<1460 cm ™) that’s belongs to S—OH group bonding and absorption
band at (<1635 cm™*) due to N—H bonding (2).
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Figure (1) FTIR spectra of the synthesized PIA

Desulfurization of Model Light Oil

Figures (2) show the results for the time course variation in the concentration of DBT in n-
tetradecane (model light oil), using chloramines-T and PIA. The trend of the results indicates that
the sulfur content in the model light oil decreases with time and indicate that the rate of the DBT
desulfurization obtained using the PIA is relatively lower than that obtained using chloramine T.

—gp—Chloramine-T [
—&—PFI

DBT Concentration (mmole/l)

Figure (2) Time-course variation in the concentration of DBT in the modal light oil

Desulfurization of Commercial Diesel Oil
Figure (3) shows the results of the desulfurization process for Al Daura diesel on using

chloramine-T and PIA at constant temperature of (50°C) and constant sorbent dose of (0.1mg/l).
The results indicate that the sulfur concentration decreases sharply at first but saturation is almost

obtained at time greater than (12 hr).
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Figure (3) Time-course variation in the sulfur concentration for Al-Doura diesel

Conclusion
A polymer of sodium N-chloro- phenolic resin sulfonamide (PIA) was synthesized successfully

by a modified procedure as give in paragraph 2-2. The characterization of the functional
chemical groups of the polymer by FT-IR was found to be identical with the standard. PIA was
used for removal sulfur compounds from diesel oil. The desulfurization efficiency was more than
(40%) at temp for tow samples (Model light oil and Dorra diesel oil). The removal of the sulfur
compounds was increased on increasing the dose of polymer as sorbent and reducing initial
sulfur concentration in diesel oil.
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Ldal) Lpadll) sand) U g & gall (g 510 38 e /e linall y ghaill g Gl 3L
alrazi.center@industry.gov.iq

AadAl
Lia o1 )5 yphall axll il sl (5w (Chronic myeloid leukemia) (CML) ¢l (s 58 aall Galiay sy
ade SN (5% (9,22) o sus g5 SILs dana Sl s IR (pe ity A3y i pall 138 Saay allall b Lt gl )
(QPCR) A aladinly (ia yall (e e dSH A laa s0e juiaad )l Caagy | A0 jall 450 )5l 3okl alasinly
A padatiu) (e adiad (a yall e aiSHAslas (Primer and probes) aaadic Clusa g esd) 5 aranal
Jsaanll Bl G @l 5 Leie JAaY) jlial 5 il gas g 9 jSI) Adhais aduai 43 (a5 (CDNA) S 4lisa3 s (RNA)
=l alall s ikl e o iSW (sequencing) (s sl ael 6l el Juduall) el sl e

w2l R Lavald aca (e aladinly (pdl jall

chronic myeloid leukemia -real time -PCR .quantitive PCR:4xalidal) cilalsl)
daniall
Chronic) granulocytic (sl adll (alay) sl (Chronic Myeloid Leukemia)ge jall s sl adll by
Pluripotent ) 3l LA aial e & g gusall < 5ol Baaate doedall LAY uay (s ju 2 1 (leukemia
o2 oI 5 ULy alaall glas (& eladl) aall LOAT ahidll e saill Sl (Hematopoietic Stem Cells
& o2l s eday (acute myeloid leukemia ) sadl s il aall alianl e Calisge  damall aall & LA
pomsas S pad oo o g sa g )SI 108 i LAl o sus sa s )S Chymy g5 () )y 3530 pe dasi g Ly el s
C- sl el (e 3Aahid) (G rleaidl Fland) g Jaliidl Flasin) A (10 (9;22) (034;11) adsdl & (22)
33380 osusa s S ey (2211) psmsas S Gl (BCR) ool Gl 0o 5" dikidll s ABL (9934)
alis (BCR) 0l 8 acaill daii e lalie] 4ans il 531 (BCR-ABL Gene)- ~ glesi¥ g il
Vs e (%15) A L sl 1 JSE[1]. pall mliand a3 1S 15 (trypsinase) e
ey ¢ Lgin gadd (100000 ) IS Als (1.5-1) sy ddpenll i) Calidg adl) Galianh LLaY)
Ol axs Apame dalse ol A5 Sl Jie (el Sigaad (e o (gl 2n 0 Y alall (g8 aall aliand JisS
DSy i all ) seda s 481 )5l ol jakall Cigan b g0 Led (SIOISI s Lasdi gy (8 4 ) ALl (e Al Cle LY
AT iy ol el ol s ) Wiy s jad 4 ( ABL Oncogen ) cuall A )l degall [2].5 k4 Jal 528
iy S g e A il sbee Mlia Cols (BCR) cpall danails el | 553l s 5 50l s 33 Jae Jany 045 oal) 138
ies (o Gkl (N) Gt 2gn s el Goiaad) Coda alat) (e gll) (il AAN Slam 5550 ey d8dle 4l ()
ABL s N okl aill ) xie 4l il jall s s (ABL 4ea e &R (C) @i ( BCR) o
Oe Al iy el e o) 13 Jeny UL Guadll e Jysaall @l Ll 33b ) e sela
dag o Lgdany Laa LDIAY ¢l i) Japsi g 2000 8lm 55505 Ll lae | ety 483e LD il 5,LaY) Jas 3y 5k

[3].0a sl ) seda (Ul sl 5 aludsy)

aad) ¢ 3ad)
Aaalall/ ) Gl yal #3e 5 Sigad bl 3 el e (CML ) Jb Gabias (oia sal a2 Glie Cula tilinl) pen
Cuyal Sl aldaed) plas 5 Jamall aall Gasd LS Al (CMIL ) b dlsd dilal (50) Cuadd Cuae 4y patiul)
(Do) it A aall Gl jaY il gl Sl
DAl okl (el (ad
(Blood count ) aall <l sSa e -]
(Bone marrow biopsy) sl glaide 5 -2
(Cytogenitic analysis(Flourscent in situ hybridization) (FISH) 4 sl 4y lall clla gadll -3
(“Molecular analysis ) .2y sl cla gadll 4
RNA =)l sl Gaeall padlai -
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https://ar.wikipedia.org/wiki/%D8%A3%D8%A8%D9%8A%D8%B6%D8%A7%D8%B6_%D8%A7%D9%84%D8%AF%D9%85_%D8%A7%D9%84%D9%86%D9%82%D9%88%D9%8A_%D8%A7%D9%84%D8%AD%D8%A7%D8%AF
https://ar.wikipedia.org/wiki/%D8%B5%D8%A8%D8%BA%D9%8A_%D9%81%D9%8A%D9%84%D8%A7%D8%AF%D9%84%D9%81%D9%8A%D8%A7
https://ar.wikipedia.org/wiki/%D8%A3%D8%A8%D9%8A%D8%B6%D8%A7%D8%B6_%D8%A7%D9%84%D8%AF%D9%85
https://ar.wikipedia.org/wiki/%D8%A3%D8%A8%D9%8A%D8%B6%D8%A7%D8%B6_%D8%A7%D9%84%D8%AF%D9%85_%D8%A7%D9%84%D9%86%D9%82%D9%88%D9%8A_%D8%A7%D9%84%D8%AD%D8%A7%D8%AF
https://ar.wikipedia.org/wiki/%D8%A5%D9%86%D8%B2%D9%8A%D9%85
https://ar.wikipedia.org/wiki/%D8%AA%D9%8A%D8%B1%D9%88%D8%B2%D9%8A%D9%86_%D9%83%D9%8A%D9%86%D8%A7%D8%B2
https://ar.wikipedia.org/wiki/%D8%AA%D9%88%D8%B5%D9%8A%D9%84_%D8%A7%D9%84%D8%A5%D8%B4%D8%A7%D8%B1%D8%A9
https://ar.wikipedia.org/w/index.php?title=%D8%AA%D8%B5%D9%84%D9%8A%D8%AD_%D8%A3%D8%B9%D8%B7%D8%A7%D8%A8_%D8%A7%D9%84%D8%AF%D9%86%D8%A7&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D8%AF%D9%88%D8%B1%D8%A9_%D8%A7%D9%84%D8%AE%D9%84%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D9%85%D9%88%D8%A7%D8%AA

Odlaall g dsLiall 515 s gasd Aa gal) CiladAl Claal) g Aslinall 3 3 9
2019 Sl g ghil) g Gl 3La

saall aladinly Al all ad ) cilise e )l (5553 (menl) Galiin)

.( ONE STEP RNA Extraction kit from Geneied)
G358 Al Slems 4eand o3 ey 5 SV Dla e Sl Sl dis il 46 )k alasinly RNA ) e adS oy
. RNase = 40l il (8 (2°20-) 4 <« (UV transilluminator) daswdi)
CDNA LV RNA 1 Jisail cDNA (( BIONEER)) 622 Caeniia -
BCR-ABL Quantitative 3x dee <l sha Julid e slieYL BCR-ABL p210 3 skl de 5 < a8 -
dsaa 223ty s BIONEER gRT-PCR lea daul s cilla g =05l cusa s RT-PCR Kit (( BIONEER))
{(Prob) sl e dlesall FAM-BHQL 490

) Uiy g A8
Lo ol g (CMIL) G el o lill a1 ial il (2 s sl A Ms (50) s
Glasnd & aly ¢ (Fluorescein — in situ  hybridization)  (Fish  method) A%k
ol Y 2 (Hb) O ele sl a i t\ '*"“Jr‘ 1 el x;.\éJ_e_An all J—a (5 A
4 J}AAH
JREC RO N R VNEGN PO S PY (€ PUIDSSUL D SN PR | PPN [ DO SR T WA
pa—sadll el 5 (BCR-ABL gene) o—-= 2SIV (BIONEER) (QRT-PCR) )b—e=

sl alilod (puall
Primer/Probe name Sequence 5°-3’
ENF501 TCCGCTGACCATCAATAAGGA
ENF561 CACTCAGACCCTGAGGCTCAA
ABLF AGATCTGCCTGAAGCTGGTG

A3 ¢ A pall Zilalll A ade CadST Al yall aadh 3 s ol Appnll das) ‘;Lu_) (cycle threshold) (Ct) —aclaill
Casatll J8 aadial Caa il G g Aia ) saall aladiuly oia jall p Ziladl SUa pud) cpal) s lua
Bsse IS T ) it (s 3 RNAL

e dae Glshd mas (1) J5»RT-PCR

Step Temperature Time (hh:mm:ss) | Repeat
1 50.00 0:15:0
2 95.00 0:5:0
3 95.00 0:0:5
4 55.00 0:0:5 45 cycle

Threshold déelaiall cpall Fuwi 2 Gu 283all 5 (RT-PCR) A&k aalll Caeliaill  Aaia (1) JS&N
(90%) <iady 56 5 Al 5 A jall il e JST e Coieliatia oo a8 JSG jedai <l gall 2xe 5 cycle

NN WoW b A
woago @D Q

PCR Base Line Subtracted CFRF

O 2z 4 & S 10 12 14 16 1S 20 22 24 26 25 30 32 34 36 35 40 42 44 46 45 SO 52

RT-PCR Jle> gl s a1 Sl Jakada - (1) JS&
L (2) S b e g a5 Mia e Le 5] il tin ol e A8 i) i o4
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Sdlaall g Ao Linal) 3155 ¢ gad Aaaw gal) iDL
2019

Claal) g Aslinall 3 3 9
Slall g ghill g &) sl

Wl sBCR-ABL gene (sl (8 8 akall 2sa 5 e S ke dpulin 322l (8 aanaall Guaall () 0 i)

Cormelation Coefficent; 0,974 Slope: -3.490 Intercept: 42,484 Y =-3.490 % + 42.484

PCR Efficiency: 3.4 %

4 —t
B —

Ly -

2 ¥
Ty
f‘g %
B
- 4

/]

B -

ol e Geall s Suall Caisl)

0 Unknowns
o Standads

il

Log Starting Quanity, copy number

Al 5 Ayl el @) aiall (2) U8

J.\LAA.A.“

1- Abboud, Camille N. and Lichtman, Marshall A. (2001) General hematology.
Williams hematology 6th edition.p: 60-75.

2- lan Rabinowitz and Richard Larson Chronic Myeloid Leukemia. In Greer J, Forester J,
Lukens J, Rodgers G, Paraskevas F, Glader B ed. Wintrobe's Clinical Hematology, 11th
edition. Lippincott Williams and Wilkins Publishing;2004. p:2235-2258.

3- Goldman JM and Mughal TI,( 2005) Chronic Myeloid Leukemia. In Hoffbrand V,
Tuddenham E and Catovsky D ed. Postgraduate Haematology. Blackwell Publishing;603-

618.

4- Watson J.D.; Baker, T. A.; Bell, S. P.; Gann, A.; Levine, M. et Losick, R (2004). Molecular
Biology of the Gene (Fifth ed.). San Francisco: Benjamin Cummings22:321-368.
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2019 Stall jghaill) g ) sl

Js b 1S (g tadl) dbaall Lyasal) and al B jpiaad 25
25- Preparation of Sensitivity Discs for Clotrimazole
ol Sl das ) ¢ 3 gana g ma Gpanily ¢ LS aua dgdas ¢ ubs Juald e
e LIS S RIS
Ll Lpa i) aand) L) g Cganll (g 311 S e / Sliall g ghaill g Caad) Sl
alrazi.center@industry.gov.iq

-

AadAll
el Slead) canas ) Ay pladll g Aalall (5 gaall g1 53 2 Ole 5 aie (A aadieg il yhaill slias jlie J 5 e 35K
Gl Gua Js ey IS (5 gaal) dliaall duiall asd (el 81 G s sl 138 $(Candida albicans) Jie

(PBS) Jslas (A Jslar sislK (e laia
Sl Jslae (o By Aanall (al Y g oy Wans el aal iy Ll 81 (S e ralh i (3151 el o
8yl e (al Y1 o2 Cuyya &5 (35 °C) 5L0a Aas elsedl (e A8 e Auzla el Y] Chiad g (5 kadll
222)mm O bl dshie Hhd (S5 (C.AIbicansATCC90028) 5(C.parapsilosiSATCC22019) 4Axlall
CLSITheClinical & Laboratory & Lalle cufie L dilae a5 s e (36-27) mms (33
il culSy Ligdi(Himedia) 4S0d zUl e dpuld saey il i) 8 ¢ (2014) (Standards Institute)
FETBEYN

. Candida albicans<Candida parapsilosis¢ J s jte: i sISI -; dpalidal) cilalsl)

A8l

ol A 30 Ayl Lnliall () G e gliall L 5 Anbuanl Lgia Aaliae Cila s Ay il clalimally il jlail) s
zole o ariiuny [1] 2e¥) A sh s i) Al sall Aallaall e e 40aS) i s dumg 35 () 5S5 J g oY) e sane cllici
ol a5 Aaiall aall 538 A0s A LS e liall Sleall (8 Cana (1o 0 silay Al (oaia jall 5 0 galill g i) il ylad
(Tinea s Microsporum) Jbie dsalall by jladll g aa g 285 (al ¥l o2 o8 o i iy phadl) Y Aty
il kil e A lea Alaal () auall (i ya die 4l da sl graai 5 dlaal) 13¢] AL Lpulia I3 55 capitis
e s i iny 5 aaia 15 JURY) Ll aally Gaiad) 439 gLy W15 Jaal 820 I "Linn g Simall pdiiany
Slead U5y almal 1aa jishy | agileladinl 8 4 als JSUSe an 55 DU () HUS Ll ¢ 505 eall Canen A ol
[2] 4nsad DY s JS atiai) A1 IS )il (e 5 Alige Joelad s (Apbulill) dsliad) shaliall g alall 2 5
£13 il A8acsy saall Glall ¢ iledll il ; Jie dpna sall (¢ gall 15l 20le b (s yhail) sliaall 138 aading
. [3]3&;1\ s :\.ULE Q\._LA\“EA;.'\AS\ eﬂ\ Jﬁceﬁ\ Adx i ¢ QLA:UAM

aad) £ 5l

saal oY 3 gall-

(100 mm) _sksa: s i gLkl -1

. (MmmB)_ki (whatman No.1) el 55 3,5 -2

eyl / Al il Shiaall 5 2 5391 A Ll Aaball 3880/ 5 Jlas 5351 (5 il Small (3 sanne -3

. 4xgll (Himedia) 45 & (Mueller Hinton Agar) =3 b sl -4

(H2S04) Sall ity jSll (aala ¢ (Baclz - 2H20) psobll 268 e ¢ sSall (0.5)] a8 1Y 588 gl -5
4ie (99.5ml)3abis (M0.18) 4l SSall iy ySl) Gimala juiany G,

[ Y sl e J saanll laa Lliy s 4se (0.5mI) 35355 (M 0.048) &b p sl 3 5lS sy
L@ S e/

. @)1V S «/ Phosphate Buffer Saline (PBS pH7.2) -6

Celsell e dé e diula -7
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2019 Stall jghaill) g ) sl

sl Y sl

. (PH7.2) PBS e (MI)1008 Js 3t i s (e (10HG) s s -1

. (oven)Jlea & (60 °C) 5.l Ax o (1 hr.) sael sl s (BMm) ki (el 81 JS& e ol 55 315l adadi -2
sl sladll Jslaa (g (100 M) AaSs dabnall Gl ZY) o -3

3393303305 (35 °C) 8 m Ax el sel) (e e jie diiala (B ol BY) Caini 4

m‘.&db @l.lﬁ\

C.  Lulills, el e laasy vasall Js o 3ol 5 5 taill S adlyday Sall (ol 5 8Y) ja ab a2y
i dale VGl b ld a5 (27-mm36 ol Bhlia Ul o) 2 5 (albicansATCC90028)
(C.parapsilosiSATCC22019) Ar—ulill 3 ySall Ll | dlaall 1213 uluall iy yhadll (CLSI/2014)
Ja)as Gy sk (e il hadll oy dadll sladl) Jiy (1 Jsa) (22-mm32 )iogd L) (Bl eyl ) 53
o sad) slall djlee Ja s o yhadll (o 511 L2l (phospholipid) A= seae g J55¥) Ae sene
Gy B [4](S14) ps—asall Soliie (613 a3l Aol 50 A laall 02 b (55 SS9 el Sall fliy 8 5 dadll Lgaling
C. bl yyhdll o by ,ides )l 5 Jy il il 5 ol Slaally oy Sdll pal 58V
iwialdr e aw Jy il U4 L 4aall (C. parapsilosisATCC22019) (albicansATCC90028)
Sle) 8 38 5all (85 ) anall Baall Tay il Bl e G 31 (1) ds2adl (8 LS (Himedia) 45—
&) Aol 55 5all (mim ) Aalie Jay ) 3l ia ULl (i (1) 5 sl 5 Js Jlmas i IS (5 _ytadl) slaall
A3 u,1978[4] sle (Saubolle and  Paul) Al 4de Jan Lo 80 5 oy i) (3lalia Cile) 58
L 381 o8 cluldll o2 o(C.parapsilosis  ATCC22991) kil s ATCC9008(C. albicans)_—ké
(2014) (CLSI) & " Lalle it

Wi s s Jlar_si S o yhal) slimal) sl 55,3050 S e 8 5 pumnal) sell Japfiil (3lalia (4 jlie cpm (1) Jsaa
Ot yhd (4 e e Al aaall b

Adaal sl Lo lablie HUSBl | Asddl) 5ae)) Janis (3lalio ULl
(AL-RaziClotrimazol (HimediaClotrimazol 4 kadl) 3 yiall ausl <
sensitivity Kit) sensitivity kit)
(36,34,33,32,29,27) mm (38 — 27) mm C. Albicans ATCC 1
90028
(32,30,28,26,25,24,22) (33 -22) mm C .ParapsilosisATCC 2
mm 22019
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Odlaall g dsliall 34059 ¢ gaad Aa gall cladAl) Odlaall g dslial) 340 59
2019 @Slaall g ghill g i) 3la

Gia )l ga oy e e 5 34l (C. Albicans) <l ke aa J g e i IS aliaal dpuluall asd (1) 3 5a

J.\LAAS\

1- American Society of Health System Pharmacists,Inc.”Clotrimazole”.NIH.

2-"WHO Model List of Essential Medicines"” World Health Organization. 2013.

3-Zone Diameter Interpretive standards, corresponding Minimal Inhibitory Concentration
(MIC) Interpretive Breakpoints, and Quality control limits for Antifungal Disk Diffusion
Susceptibility Testing of yeast, Third International Supplement CLSI document - M444- s3-
20009.

4- Michael A. Saubolle and Paul D. Hoeprich , Disk Agar diffusion susceptibility testing of
yeasts,1978.
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Odlaal) g dslial) 5405 & gaad da gall ciluadAld) Ol g dsliall 51 3 9
2019 Slall g ghill g Gl sla

(nsed) ALBaY) (a puaidl) ) 4L Claliiviall (e e pudaal -26
A8 g dualall il il dAadigal
26- Prepare Mixture of Plant Extracts (Millefolium, Bead tree and Oleander)
in Control of Piercing and Sucking Insects
G b Aghae GilR adlw cdae cund el ¢ Bald) de (53¢ U (Gl ABIS Galia ¢ anla 313 (3150 ae
A Qi ol QLIS 5 ¢ gl G alla ¢ B jaa
Odaall g dslial) 3 ) 39 /Slinall Ly ghail) g ual) 3L/ JUasdl ) & gay 3S 40
ibnalbetar.center@industry.gov.ig.

-

LAl
a3l 5 (‘azedarach Melia ) zessudls ( Nerium oleander) dldall clils cilealdiig aladinly 4y s i
T o Fal cuy Uls daldly 4801 @l pdall ¢4 e e dadlSe & ( Achillea  fragrantissima)
Gl pdall Al Jiall Y axa b;bs‘_g Claliill ‘_gb‘;s Lgina 1885 38 8 (15 gm/l_)).\S).dLa Glaldiall
o8 1l Y (1 gmI/L) Sl A Galsiee oIS Ly, M5l e (785 865 85 %) waly )5 ddagiundll
mbﬂ\m&m (76 %)@@\fdﬁmdaﬁjcﬁuﬁwuﬂ\ uL.Ax;.MJ\ ‘;\wuu\yg\u&

clalitadl g_,\y;s\

AU g dalall i el ¢ Al clialitiie ¢ A8 5 o geadl) il Agalidal) Cilalgl)

daaialf
2o A Caas (Al sl Slasall L0 (A p sl () Lo )3l dealadll e cllall 23 55 eeluall skl ado
A S 08 4 LS Claall 2L 8w i) 13 (S0 6 pdadll de ) ) 3l claY) o) ol calise e eladll 8 S
) sakladldl &b 1aa ol 1 ] sbsal) solian (pe Db ¢ o)) sl 5 Gl daal lasnags 5 5 juladll dplall o ) yual
(gie daalis yad A s dna clicliae ) ol 4S) gl jlasl g Jualaall & 5 4 i) 6 ol g Cilaguall LSy 43aas
\J.\Jg_i dm Y 4,).1\_1.\ Glaldtig UAM:)MA g_zh:t..m ),3}.1::.\.\ ?MY\ ke 4&;;4]\} A_u.\.ﬂ\ J\)m\}“) )L\AAM cJA)'[Z]
(O sl s Gl e Lab 530 @y ol )50 @l pdally @liss ) Aladl) Lpepadall S Hally de () 5S5 (L) g Aall
o Al claliviial aladinl Jlsa o8 sal A Gooladll (e agaall @l [3] e s Jaii g auSs Leil dum
S5 e lcapd) LIRSS 6 S Aaa) g Galiiie aladi) o [4]aa s 3 ¢ 3 jlall ol ydall dailSs
DY) LS 8 (29%) 5SS b edal B 5 pdall sl Ja) ye (pe ddlidall Sl sk xie (2 51.0¢0.5¢0.2 < 0.1%)
Jsad ey sl pamall 3 yall 5 pdin sl 8 el Jodaad ) sl 28 40800 Ly Galdie (1 [B]aacasls . dlled
cAadsal)l bl alal) Sl palitiually 3 jdal) dlalas die Gilally ) @il ) sl

shand) & 5al)
u‘JJ‘DJ\JJ‘H‘;“)’J“f\L}‘M\ a_).s\dd.ﬁwus;.\.ag\ 3 u\.a_\‘)ﬁ\jm_)a\al\‘;\skuwubhﬂ\ d‘)}\k_\m
M\}&j‘“hbd‘)}\dwweczoea}‘M\J‘)QSME_L\AL JM\Q_Q})L@L@.\J:.\.\AMQ_\AA;
« ( Soxhelt extractor) g=Daiuyl jlea A Cwia s ((Thimble) oAty 4 il Asaa Ao IS0 uaidll
( Rotary evaporator )l syl sl Slea &4l 3 55 s 5a ¢ (24hrs Yoad A5V J =Sl (e (200m]) vl
daglea dala 508 ) Al s ¢ o) 5dl) adla Jsdae (Ao Jsaand) 2205 (70°C ))slad a3l o da o A
Cal AU 8 Al ilada el paldtiddl e J giaall (50°C) 3 s A pu o 48l (B Caa g5 () )
CAlaxiiN)

MUA\3 @lﬁd\
Al Claldtual (e 4 slade 580 50 Leilalas any ebiand) ALAN Ly sad 4aS) Al gl ans (1) sl mag
(1.5 gm/L) 5Suh clbaliiudl oda e miie G dla) ¢ (1gm/L) Gl asaill s maaadl g dddal) (e JS
ALl dlalzall (e al) (10 — 1) (0o ol il a3l e by ) sl e (8 4 s (358 255 ) ) @)L
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Jil 36l & Jama Aol (1.5 gm/L) 35S 5l a saill 5 zeonad) 5 4l cllialitivne oy he GBia 3 ¢ Clialiioall 028
&) 225) (e GV Ui Caadiil 38 b il pdiall dlae ) G sl i1 e (oL 10) el e s (185 9%0) aly A
¢ elaslll (4a 3 e AadlSe 8 deadiuadl S o A gime B g 8 0 ga 5 (2) Jsaadl 8 il @ sekal B da (32
L )lae duall B 30U Jana 8 A el (1.5 gm/L) Sk o sadll 5 prmand) 5 Alall cilalatin g e (38a Cua
die 3y (24 ) iV 8 (176)0 <l pdall slae) g caaids) 5 ((86% )euady Al s claliiual Ly
Ll A Al COlbaall G 4 st i s 58 0 5a s (3) Jsaad) & Slan ) dalail) il @ jedal | 38 il 1agn 3 )
o sl 5 el 5 Al LS g e Galiives (Bia Cu ¢ Sllall ala Gl s ) e Al claliiud) 38 5
e ol pdall dlac) 4 Cucadddl ) o 78% Jeualy ) piall anall (851 8 Jae Je§ (1.5 gm/L) S ) xie
SO 13 die Ll aally Alaleall die 5 i (1 24) A il J 5 s (113)

(%) Wis elanl) LA Sl ) g e Slaliiuall Hfal Al 38l 3.8 (1) Jsas

ot/ N Gy ae | clali) 5 &
10 5 3 1 Sl J8 gm/L
85 70 36 22 225 5o 1.5 1
e
sl 5 4la)
p sl 5
76 45 33 20 225 aaall (aliiiee 1 2
73 65 23 11 225 sl 1 3
N
65 50 23 19 225 el 1 4
p sl
S i) ES VAT LSD 5
8 6 0.05
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(%)Lﬂlﬂ;;@}ﬂ\wﬁuhjﬁhi)ﬁéc QLAM\ ):Gtﬁw\ JKSS\ B;LéS (2) djh

s/ Gl <l i sydalldael [ claliiugl 38
Sl Ja
10 5 3 1 gm/L <
86 70 48 36 176 Clialiiue ) 3 1.5 1
N PRACH
o sl 5
70 63 44 30 176 adaal) jaliii. 1 2
59 44 21 15 176 el paliii, 1 3
66 50 44 33 176 p el Galiiu. 1 4
<l il Gy AN rgen LSD 5
6 12 0.05
(%) Wlia Lz als cilallyg iy ysa e cilialiiid) i i) Jil) 50US (3) Json
ase/ GV <l i Slac| claliill 385 <
Jud 3 ydal)
10 5 3 1 il gm/L
78 53 48 24 113 Clialiiue ) 3 1.5 1
p sl 5
55 44 42 21 113 aaall [aldtiue 1 2
31 35 24 13 113 sl paliiig 1 3
30 37 23 15 113 psagll Galiiue 1 4
<l 3l S bl oL | 5
9 4 0.05
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J.\L«AAS\
(Al Sl Alas ¢ Blall cand Agmnda eS| S Jeal (e Slanddl | (2016 ) | pBIS GBalae laad [1]
dac
. 2016 »

[2] - Isman , M. B. (2006) . Botanical insecticides , deterrents and repellents in moder
agriculture and an increasingly regulated world . Annu. Rev. Entomol. , 51 : 45 — 66.

[3]- Crombie,L.(1999).Natural product chemistry and its part in the defence against insects
and fungi in agriculture.Pestic Sci.,55(8):761-774.

[4]- Rathi,M.H. .Al-Zubaidy,F.(2011). Effect of crude phenolic extact of Nerium oleander
L.leaves on the Biological of Bemisiatabaci gen(Homoptera:Aleyrodidae. Diala Journal
for pure science ,7:214-226.

[5]- Bagari,M.Bouhaimi,A.Ghaout,S andChihrange,J.(2013).The toxic effects of Nerium
Oleander on larvae of the desert locust Schistocercagregaria.Zool baetica:193-203
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il g Sall Baliiaa ) gaS pliaad) A8 cild Cilalitioie A llad anlli § Cisa 55 g Qi) -27
> amall 7 A Lalad) cilbiladd Ll
27- Extraction, Characterization and Evaluation the Effectiveness of
Potulaca Oleracea Extracts as Anti-microbial Agents that Cause Skin
Infections in Vitro
csla aal gl a6 cdan s jared Aaman ) e d olend e (il 2 oAl A pliua pladi 1
LB R ae oY 1
Slikall yyghiill g Cal) 3Ll
Claall g dolinal) 3 ) g/ S luall y sl g Cial) Blan/ &y plal) Ay 9a¥) Uil g gy S e 2
Cilaal) g Asliall 3 ) 3 /S linall g ghitll g Cuagd) 3L / Ul b & gay 38 03
ibnalbetar.center@industry.gov.iq

dadal)
(Portulaca ¢! 5 slieadl dladl Llas o prall Glall Clialiiiue 4led LA 5 (adladin) ) Ganl) Gaagy
3ol cadill slul Baaina Al adATLl (3 5k aladiuly ((Portulaceae ) Aslill Alilall L) oleracea)
O 22 (%70) S J ) cnde alaainly s el suSlall 48y )l aladiuls (8090) 58 5 Jsilinall cnde g d3lla)
kil AN 5 (70%) J5GY) 5 (809%) Jsilisall aliiua lehadl IS 5 Jadill V) alasiuly ¢ saall 450
elilil) ¢l gabiall el 5Bl ) 3 ga ol Aua ga S Cilae ) (paliiiall Aladl) LS jall dpe gl b ISy el
gl ladl) L) (5l asalaall ,,;@ Al Aulladll Juia) a5 (a5 50 5 s 3
‘A}J\_\.m]\ Il paldiies c_ﬂ_u]\ 33 (Agar well d|ffu3|on) A4yl A el 4 yeaal) claY) aa
Staphylococcus aureus, S. ‘a)ﬁel‘ Sle maly e b Jhall BY 5 (70%) JsGY) (80%)
Candida albicans -l 5 epidermidis, Escherichia coli, Streptococcus spp.

anti-microbial« skin infections< methanol extraction <Potulaca oleracea : 4aliiall cilals!)

daial)
4 agid) il sy pualall cd gl i Gl Y glaie O ke s Lot dalal) claball (e il Gl ey
Clica Ll S 5 Leilealitug 5 clilall (o apell Caeniind 3 [1]agsal) claliaall suia ilaa s 4 53l LSl
48 yaal Cilal s2e iy yal bl A s 3¥1 IS callall b Apaead) e 5 daaall (ml ya¥) el Ly S 50l
Alllad 5 daadle ) jod b dapda o) go Ao LAl (g giad M2 L B i5e Baaa Ay sas Gilalias da
‘d\JﬁI\ calal)l Jie il e e 3 ) e Wle Jpandl (S A 5 ( phytomedicing) (oo 4dliae 4 s
Linall cald 45 921 agilal) lialatiill ‘_A.:: kil ala ) c[3]4JS <l ¢ sana o sl cj.m]\ cJJJ;ﬂ a3y
Ol il Al Al O ] (5 81 A s T n Led Tl oY) sl soals 0 adal
ual Yl C)ud cu\} J et ‘fl\ MJJ)J c@.\.«d\ (:\J;.\.uy\ o [4]ﬂJ\J.uJ\ el Glalcaall s3gn
o] PENIISEIN RPWENE U IVEN I St SR A RN g A SpErS d.\AA_\.u\A Gl il g algel Heehs I o) el
AHE A pall ey Allall 8 Raiial) Clasinall (g (80 — 75 %) Ssn aie) o Ladiall G ga¥)
5 A jilias (e Ay oW1 Jlenind 5 calb 8 3o 3W1 5 a1 alse W1 8 Jas o) Cua i) amsad Qb 2Dl 5
Bke 5 (C 5 A) Clindid I A8Vl o5 IS Uy (e Al 4w o Wil siaY ol il cliaaldl Q181 s
dpadll oy 3 Potulaca oleracea) elall 4e) clay 5lall § Sl 683080 «Omega 3¢l 5IS

«apall 5 aull B de gl (e Gl ge 3oke (A 5 ¢ (858 120) e US) mad A (Potulacaceae )
rada O Cld elalede 5 b 5 4Bl (o 30) (s Y 4ol duay Jania o) a8 S0y ade A e 2y
Lalla o5l 6 i (SMI) diskas B paa Hla SV Al 5 jtinne 4 slia 4 puay 1 5Y) 5555 ) 4 jpac jena
Ooda ¢ AP aleas 5 S 5 32uSOU alias c&“_lmmaﬂ@fs ‘5\:_&5\ uﬂ\éﬁsﬂ\d.«aﬁmﬁé\_\c\ BEEE
3t aanall 5 adll s Al 5 o) Sleall il jlaal ¢ 2SI GlgdlY slias ¢l sliae Jlandl dliae
SRS

and) £ 5l

e (o ak dipae (B Aglaall (31 s e (Bl 5 Bl ) Dt O JalS il A e Ll il ¢ 5l o

Jhll & clall cais Portulaca oleracea) g sl 431 (i s adiaall / o slall 440S alaky dasls 4 Cla (Gl
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Ol &5 Ll Gaatl Laie ) ety (sl il ae (alel3-2 ) Cadatl) dlee 8 i) Al Al B s As
il OlSe (8 Lada 5 48000 GlS) B 038 ael 8 sae o J sanll 4L 56 A alla aladiiuly Chiaall clall
slall e ((2aly 1) Al Canal  adaall Gl e (100gM) O Sl paliiual jpascaladiny) cal
aia (LN (e il Bae JOA (e gl yesaa) 5 Aol 3ol (Reflex) nsaill A8 phay Llall A 5ol pas ¢ sl
(100gm) ¢)s @i eJuaxialll (pad 48 2l 5 ) o da )2y Blal) aSae lidly (a8 Lada 5 3131 Chiaall Sleas
Lalall e dels (24) 33 s (80 %) S5 sl (e (anly Al ) Al Canal 5 ¢ adaall Sl (4
3kl Slem a5 5 81N A1 5 LA e Gl Bae 8 =8 (120 rpm) e w5 (35°C) B0 da ) 30 3¢l
(100 gm) ¢ A8 all ) s da pa caia &5l gall jaaally =8 )1 385 ¢(15 min) s2<! (5000 rpm) s S !
) Sy 5 (80%) S5 Jsiline cndall aladiny (sl ) (adaiul) Sleas gy 5 osadaall clidll e
Dlsall Al Slea (B 3S) 5 Jalaall = ¢ (60 °C) 2 Y Byl da e dlelu (5) sadd 5 (s
Petrolium ) il JiY1 (e (aals i) b ol 5 ¢ sadaall Slall (e (100 gm) 005 .Jsilisall e palall
iy o DY (60 °C) Ay (Slelow 8) 53dd ((ulpuSlus ) (AT Jle—a b aas ¢ (ether
O a4l () adaall Sl 241 A8 3l 5l e Ay Chia o3 Cudall (e paliall sl Al e S cJslall
(70%) S5 J5GV) (e (2als ) 40l Canal 5 adall Ll (e Lol Caia A8l 5 sladd) b ) gaall 45 i )
S 35 s dsadl =5 « (70 °C) 31 Aa o 5 (8 hirs) sael (<l suSli ) GadAiW) Slea A a5
el e ST AiLe Sl Cilia gadll Cuypal ¢ A8 3l 31 s Aa Gl 8 dall (e paldll i sall Al
tm Al Clalitioe Aled LAY ially LY Ai jh crerdiud o Aol cils paSH ALl (5l Alladl)
s obadl) ALl andid s dnbia e ) b sl aladiuly il kil dllad (e (alS @ISy dardiaall Gy S g )
A5l il Sl (il

gl dEBla gl
oy g Sl adal) ) &y\.@‘}!\ Alald) bl yaldt e ‘HU\;A]\ K\ PWAY @\A\A.A A (1) Jsra ekl
«laaiall) 3gay jelald ol paldt wall Lal (Clag sl g iy ji echlag @308 echlail )y ol IS
Al selanall 3 e il Y15 el Galdt el (il gl e gleall clas )l ) ya g I
bgia s‘rdasmjseq;i‘u.\\ il &}_u_uu;_aﬂuﬁ;.d\ Glbaliiuall oy Aeall @A\A.d\ JPJ‘HU:ILJ:\“ AgET
DAY Alee 8 Laga |50 caali s ) jalld 4y s Allad Culd S 5o e el b Jelall i) adlainy)
A glall Gl paall audast I gags Al ke ldl) Japli 8 Lala | 90 Canli Ll 31 3 ) jall Aa )3 alaa jh Aalledl) ol 35 3
Sl paliiiall 4l 252 5 (2) dsxall ebal [4]S.peng oS3 Ll olia 138 5 Aladll LS pall any 3 =i
b « [1]Bakkiyaraj adle Joas Ll i laa 5 (9 ml) Candida =4 5 (9 mhE. coli LS v
5(9 ml)S. epidermis == 5(10 ml) E. coli LS 1 dllad adilly (2) 4 jha A il alii il
Ay yhy J gl palaiidl jelal Law (14 ml) Candidaalbicans 44l 5 (10 ml) Streptococcus spp.
5(13 ml) S. epidermis 5 (14 ml) E. coli 2 4%llad J3A (e lacal 5 L8 6855 ) jal) aladiuly Cul g uSLull
DS A SEY) Galdiial jelal (17 ml) Candida Jkél) 5 (11 ml) S. aureus s (18 ml) Strep. Spp.
LS dam Al 5 ) 08 cllaaliional gen e Uisiia (22 ml) E. coli LS 2am lle llad (70%)
Sladl e @l W gt (17 ml) Candida =8 5 (10 ml)S. aureus w5 5 (17 ml) Strep. Spp.
e e Wi (20 ml) Candida il v dlle A lled dadill H4Y) Galdiue yedal ¢ Gy jladll Nystatin
(10 ml) Strep. Spp. 5 (15 ml) E. coli LS 1ia SlAS 5 Nystatin kil sbiadll iS5 cilbialii)
laliiuall Calinal (il hadll 5 ol S aal dn sall 5 bl L K0 ) A8kl il g jSall alimal) Alladl) (5 3a3
Gl A gm0l g clin yill g oy giliall g el HI g Cilaw SOUSD g Ciluadall 5l glall g chlag @Mall 3 ea g
Gl ) Y A daalal palie s Al 5 1] ( Bakkiyaraj) old! be crsa <l yhadll 5 Ly il salias 4llad
Ll Cag,lall s A 5 o) i Jad o S Ll Calide b Rl by gem i S35 ) bl 4y 53030
LS jall 2a jraii ¢ Aia yeall A jeaall cLal) ol cblalal) ol <l ydall lana Aia elddg) yal Al
iyl () el gl ) 3 gy | Al 551 CIYEAY L L o) 5l el Lile sanal JlaSHl CaOBAYL
Lpal )l 1) Aaai el Al laliiedll |y LeSTias il gaill Aladiall ol 80 Lgia glia 3 4y jemall sl
Aal) el 8 cila ) Gmns d5m s s g o A sl sla¥l )1 G i Al 1A lanl) 30800
& 5>=5.[3] (H.nayaka) aadl dals (M z Jla (e dlalall 4y jall o) sall 5 Sl o) j0nsS e LA ] Al g 4l
eclinlillectlay 1l ) (g 8N (¥ S pal (g 3Ll Jaadll ) GLAD A stal) lbialatiadl 2 gad) 8l sl
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Gl g dsliall 5139

Q’GM‘ ngkaill g Gual) Si,}h

5 mnl Ly (y il gl 038 il 481 5 ngad) S 5 Binall Ll ladiad sie i Laa (&) . (i sial
_3.:\4)3)_;?\@SK&_A}}M&\)AY\M&ABA&N\@UJMua\)ﬂ\).a.ué,)b)}l.}\l%

A laliion 8 Aladl) o) pall Ailiasl) cld 380 5 G (1) I3

31 _ | 5 =15 =] _ Q 9| -
SN R 3123 3 3|
31313393 3] 3|39 ERI
o e e B e e R B RO AP PENN|
e e I A e I I S T S Y I S S S I O P LT g PERN
R T T s O s i B - P Y B EG Y
T T T T+ T T+ ] ] LAY palites
o) dlbalitia da o bl dlledll (asd =00 Guw (2) s
. S. Strep. S. . ol -
Candida aureus Spp | epidermidis E. coli el
TPUIAES
9ml - - - 9 ml « 1
. .GJA . -
14 ml ; 10 ml 9ml 1oml | Ede s ot |
Jsiie JsaS Galding
17 ml 11ml | 18ml 13 ml 14 ml ST PRSI 3
.. ‘ El \ .
20 ml ; 10 ml ] 15 ml e 4
.1-:;-‘\ .
17 ml 10ml | 17 ml ] 22 ml JAR palits 5
(ol Gpalalion
15ml | 25 ml 19 ml 24 ml a8/ 8l e 5810 6
(L)
/332 5100 (ol (il
16 ml 3 .
om (ki) (a !
claliitay)

daual g Adlas ) Alall Cilbaldiuall o) Sl A (e it -]
b g Sl amy sail Ledand® A Baua Aullad iyl A gasl) laldiigll 22
L) (e Allas ) ge padlatu) & YL 1S3 ) el s o -3
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.Candida albicans shdll 1 dille 40lad 413 ) jall aladinly juaadll Ll AV Galiie. 4
. E COli L i Alle iled 45 ) ) plasinds 5] aliions -5
. Streptococcus spp LSy 2 dlle dllad 413 ) jall aladiuly sl paliiue -6

J.\L\AA.“

[1]-S. Bakkiyaraj., S. Pandiyaraj: Evaluation of potential antimicrobial activity of some
medicinal plants against common food-borne pathogenic microorganism, International
Journal of Pharma and Bioscience. Vol. 2/ issue / Apr.- Jun. ., (2011).

[2]-Seyed. M. Mousavi., Gholamreza. B., Saeide. S.,: Antibacterial activities of the
hydroalcoholic extract of Portulacaoleracea leaves and seeds in Sistan region south
eastern Iran. International Journal of Infection. (2015) .

[3]-H. Nayaka, R. Londonkar, M. UmeshendA.Tukappa,. Antibacterial attributes of apigenin
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Aqueous and Ethanolic extract of Portulacaoleracea L. and Taraxacummongolicum
against pathogenic bacteria of cow mastitis, J. Appl. Res. Vet. Med. Vol. 12, No. 3.
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[5]-1. Ahmed, Z. Mehmood and F. Mohammed. Screening of some Indian medicinal plants
for their antimicrobial properties, Journal of Ethnopharmacology, Vol.62, No. 2, pp. 183-
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28- Extraction, Characterization and Evaluation the Activity of Raphanus
sativus as Anti Bacterial Causing Decay in Vitro
¢ Qland Gaaa byl (el a8 5 (5 83 ¢ agla G100 e ¢ Al el Jlan
Uam ) O il ¢ aaald) ae d (s
Masll G Eigag S 4a /S linall gkl g dad) Bl /oataall g dsliall 3039
ibnalbetar.center@industry.gov.iq

il

Sl paliiidl Je Jsasll (maceration sl 48 ,k) Raphanus Sativus) dadll Sl &) 5l padaiu) &
o RSl @l sl gl @ jedal | A gl s Gl (e g el L 51 e Lagia JS 0 Aul j0 Sl
8 (Streptococcus mutans) LS e dadll il w‘a\.d\ oaldiuadl 50 ) 4 jeaall a3 saliaall Aullasl)
‘;,;SS\ UM\ el s * (Gentamicin) L;y;j\ Aaall (pe Allad e &l ‘_;,;Sl\ saldiuad) A0 e
QS5 ylandly 45 jlie i) Galiid) (e (Staphylococcus aureus) by e sl il Jadll i Gl Y
5 (Psedomonous aeuroginosa) LS e Ll Uafie 508 Jadll il Jeaslly Sl palituadl el
O oy SsaSlly Alall palitiall (Alladl) aualaall) LSl Gl Kall (any e 0SS 3 lally 45 )l (E.coli)
¢ Ol g gdlall ¢ et HI ¢ Gla SOOKT ¢ Gl g K ¢ Gl uasall AT R ‘_;);SM E) wa\ saldiuall
ety Sl paliiudl iy s cli il s Gl jle S e Al paliduall (g gy GllaS o Gl flll 5 (4 siliall
Taadl Gand on), iy il Sl e Sl e Jsatl Galiiudl iy LS ¢ sl gl ¢ Y il
Aaxdiuad) 38050 B e JsaSly el Galiiadl o) g s dadll cils 315 JsaSlls el Galiill

Raphanus Sativus, anti bacterial , Streptococcus mutans -: 4xalidall cilalsl)
daadal)
zoal A dad I LulS 5 ALl dlall W61 5 Ll oy dplall SULAIL 3l e JSG 5 Wlls plaia ) moal
Laliie ol 55 yee L 5 g sall Alladl) LS ) (5683 Y Ladie s a5 JSi Libalitios o) Agalall il Jlesily
el quszm Ll gl agle 5 (al pe¥) Calitie el dplall Ll Jlaniasd e bl g (WHO) dalladl Al
iia N <5 (Raphanus sativus) dadll | [1] 2y o endl 80 5 Lelee 2800100 5 Leillad LAY daga
5 gai g 449\)_) djg_»u Caal g balle HLEBY) aul g il g8 (Brassicaeae) 4l (1« ¢ (Magnoliphyta) Llad siSl
(Slnaplne) s (Raphaiol) s (Raphanin) sie e dadll s sinyg . (Lase 30) IS il dlds jal Al sm g 9 2yl
M\JJ“MHC"“JU‘JMJJ\L Lyﬂﬂd@ybdﬂ;bﬂ@ﬁhub)\f@j

e 220 el QL) ugnd m e iixy | [2](Myrosinase) s (Glogosinolates) (ole 25y G & 33U
‘fJ\J 4.\.»;.\.1‘)3\ t_al.\.uY\ J;\J &_U:...d\ u.u)bd\ uam; &5‘3‘} (J\.d\ de ;ﬂs\ ‘_g u\.\.\ny‘j esl\ ua\_}ay A5 ua\y‘j\
448 ,)) dga g yall dlidall (o 65 lag Cas (Streptococcu mutans) dssssdl b Sl 53l s (g yall 138 8 Jax
g el & Qlaall e (glucan) oSSl dala o ol SN Sl delial Ll DA e Gl o e
A Gl 1 (e Caagdl o) [3] QL) sy A sadll il g jSaall 485 ae dpmpusall il Sl Bl 4 ) 5 a5
sLa¥) Lo il QoS agin 4 Jaa) 5 don ol ) Alasll iy Jadl) il Va5 el Galiivall il )
A ) s Gl st Al 4y jganall

Jmaad) (3 4k g 31 gal)

i el / 3l sle aud alall HS Cuine 8 (e bl Ciim g Slaall (31 5ua¥) (pe Jadll s 3151 e Joan
Caail O i g g ABllall il i) 5 4 W) AMS A Y elall Jas Jue Laaey | (Raphanus Sativus) g si o Jadll S
el
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- 2l Clalitaal juiasd o]

Gl ¢ (1 L) drw oala B2 8 Sy s Jadll i G5l (3 smae (e (40 @) 331 1 (o) el paliill -
e D &5 (48 hrs) 32 (37°C) Bl Aa o (331 06) Analall) Slea (b zasall iy < lata sl (150 ml) 44
&= . (Whatman no.1 qed 5 (5 5) i aady Jslaall ) Gl day anpd Al adadll (Jaldll) Giladll (g0 320 iyl
3 a daHn Jadll aldtie (3 gaiss o J panll a3 (4 hrs) B.\A(spraydryer) AN Caasall jL@A.‘éjdju‘
4] o183y (pad Aaine A8 A Gidais (7 ) Jadll paldiese 40sS (48 °C)

(1 L) 4 oala) G50 (o Gy dadll @l B )s) @saase 0o (40 g) )5 ¢ (&) (oSl paliina) o
(48 hrs) 3a<l (37°C) 3,)a 4a o (351 Jed) Auialall) Slea (8 aa 55 (80%) S5l 58 (250 ml) ) caval
(Whatman g8 5 (30 52) sida gl Jsbaall i) a3 a5 aleall (alall) aeldl) Sladll (e 320 Clis e ) 0 o
dina 43S Hall 3alal cudéa (Rotary vacuum evaporator) sl sasad) Slea ddaud s <55 =830 340 no.1
Cpal ddine Al 8 Jada y Galall Galiiuall aea & ¢ (40 °C) 5ol da L (oven) SboeSl oAl A di
5] (60 ) Jaill aliivd il ()55l | alasinl

b 8 9 gall Auiliasll b KWl e o pmill Ao gl cld p8SN e Ae gana Cusal o Alledll Gl KW e il LD
¢ ciladil N ¢ lam SO ¢ a8 ¢l pamiall e (a3 D) (Al S dadl) cils §) ) paliti
[6] thﬂ\)u.v)\.aﬂ\ ¢ QY)AJSJ\ ¢ uﬁ}).\s\ ¢ Q\A.'\S\)S\ ¢ Q\J.\)E\ju.\}}\w\ 3 Q\AJ)JJ&)AM

OECD Guidelines) for the testing of (85 sl JLidl ¢l jal &3 -: (Toxicity Test) il (asd sl -3
OV sl Al Hg el sl and / Aplall Anand il aaal) i) «_U;..\M s S 4. [7] (chemicals (2000)
e jraal s Loy pasall oy lll &jigg ¢ il 13 (AlDINO) sl & 53 e ) Gl Cueadin) s
sandl ) 5 ) ja A jo uilS Euas

il o) ¢35 Jane AS 5 ¢ slall g o13al o sl 8 (12 hrs) s2al ¢ suall b 555 (30 %) s 435k 55 (22 °C)
bl ig e all clae) Ji (3 hrs) sael eldall (e il gall Camia s Jal sal) e GV (a5 (25 Q)

. (3) il @l gl ae ¢ gl gadl 955 e (50 mg / 1 KQ) -2 sVl ae sall -1

(3)oiaall Sl gall 2ae ¢ Gl gaall (555 e (300 Mg / 1 KQ) -: 4stll e jall -2

(B)sisall il pall dxe ¢ Gl esll 55 0 (2000 Mg / 1 Kg) -: AUl e all -3

(Intraperitoneal injection) sk dl Jaly Sl L Cia 5 aledd) el eladl (e (1 M) (840 a IS I3 a3 8
asdl (A A Gas (4 hrs) YA Lisas (Sae ) dgdall iadl e Y15 Gladladl s cildaa ) Cilas @lly 2y
ol
£ 53 o G ¢ laliioad) dgllad HUARY @lld g jially LAY 48 jla Crardivd - Lo o) 5l Aladl) (and 4
Jlem ade 5 A8 58 Cladded oy ) oS3 da gl (30 (250 M) seasi 3 31 ¢ (Nutrient Broth) o s 8 4 i)
e (I ml) = =85 (25°C) Aam 3l @ )35 (15 min) x4l (121 °C) 5,1a 40 (Autoclave) saa sl
(streptococcus |, staphylococcus aureu , pseudomono aeuroginosa , E.coli ) - 4,a<d LAl Elle
Jbes afie 538 58l Glalsd v (Muller Hinton agar) s o= (250 ml) s ¢ 32 e JSmutans
bl 3k (o Sl Bllall yazma) Glle e (1 M) = 7805 (50-40 C) *4a s 2wl & i g (Autoclave) s sal)
il ala ) Gub S Do 5l (50 (20 M) a aaay ¢ &y il WA (Tub. No (0.5) (Macferland) 5 s8=1)
= (50 pl) arcal g e 8 yin JSI(8 mm)).bﬁ.‘&_\.kdﬁ_p;l\u.an.c Gilae 53yl Bl &S 5 (9 cm)
(Gentamycin 10 ng_mj\ Aliaall clbialiiial 45 )il jéa Gilae g ¢ 4880 dale aladinly 5 yéa S (aldiiul)
dshie el gy sliae JS A0S oaa Aalall 8(24 hrs) 324 (37°C) 5l o Aa ja 3Lk Civas mcg)
8] Ll

u@b@u&i\
‘f\.d\ d;sl\ d‘.))‘ uala.\m c«\}\;\ d;sj\ u\.u O\JJ‘ Olaliia ‘_g Alaall J\}Aﬂ (5‘;‘5‘&‘ d.ﬁ;.\j\ C_ﬂ.u u)g.k\
SIS Ol lall ¢ o gliall ¢ Cla @Ml ¢ clail H ¢ Gilaw SOUST ¢ Gl a oSN ¢ Gluadall e ‘;j;ﬂ\}
Y LA.\.\J u\dgj_)“d\} u\_\:\.\‘g_)..d\ 3 u\}gsl\ ‘_As 4—“)—‘3‘ eqc} u\.t..g..ﬁ_)ﬂ\j uL\:a_)LA)Sl\ ‘_A:; ‘;_1\.‘;5\ ual;.m.d\ Lg}n.\
@ Agandl LAl il oy g il s clin il ¢ il jla &) ¢ gl ¢ Y sl e JsaSl) aliiad) s sing
s gl e Kapla 2 Gal el (o) il pe (Rgand) and LR1) ()il g sl il gl e (55l
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Jai alg HLEAY) e (A gV day )Y e Luall J3A Q33 .80 5L dadll G5l Ol e paiasall aliially Leay ja
el JiE e Jadll il Bl 5Y (Jdgasll g Sl paliiual o uly 138 5 HLAY) e (24 hrs) Jse e GlSSla
e (HaSy Sl Jadll il Gl ) claliine s il asd Glad Cusal, 4ol 8 deasiall 5S)
Ll (glalia jUadl (uld 33k e (24 hrs)  am gl sl Hall 3aa 22 g SLEEY) A Hla aladiuly 45 Sl g g5
Apubs (85 il ABe Ll (5SSl Lol (glalia Ul hYaea 8 WBEA) il & edal 3 (Inhibition zone)
o8 5253 sal) ALl 1Y) V) LS e B s e 53 b el 4 (g3l a0kt ial) il £ 5l LS e g s S
E.coli ,staphylococcus aureu , pseudomono aeuroginosa) (s JS caeadiwl dua cslall clall

Gllee J3A e pa gl Silaal (8 alia¥) L3 oS3 Gl palaldl s AW ¢ sill aaaiul(streptococcus mutans
Y gy Gl Lial (oo 508 e () (ga58 (Al y Gl dag ol dassall 5 L 53S) (e & il) 108 28 4S0alinn 9 3080
Elady) Coaiig) Cum | [9] lesle i L sS A el 5 (o sl Calan) o illy Lalall L iS4 g g8l L (S
s Al Slaal 4 (streptococcus mutans) Al ssiall dassall doasdiall ) Sall AL eall bl M
33l o2 5 (peptidoglycans) e daa¥ 3ale auival aphaind Leild (ada I Sl s e Lgd 8 ) ddlaly
A Ggan (8 ) )b bt (Al A 5 ) e e Al dag sll) Guali UL 5 Gually Guaili g s 55 4y 5
a5l aea s (lactic acid) <lilll Gaea Jie galeal I & aiill g 45 Sull ol gall Jysaty b 5SU1 oL 22y
Alladl) il JOA (e Jaa GI[10] (Enamel) ool Lise (8 83 g gall dpnlS) dpiamall =S¥ udi AN (Formic acid)
$ohadly & jlie dagadall LSl el a8 gl dpa Aol cilaliiudl gy s sl
dual 4aa 5all (streptococcus mutans) LS aa doa sl gl Alladll (asd &3 & ekal 3 (Gentamycin)
el s oAV Sl Al dlle Allad ae) (100 %) 35S dadll il G15Y Sl paldiuall 4l o) o) S
opmi s A1) el g b LD g Jadl il 315 5Y Jsal Galdial (e Glet Gl (5 goall Sl (e
ol (100 %) Pl palsiual 536 Go Aol 580 dadll @l 31 ) 5¥ (Jeasll paliiud) el g 4 gl
Al Sl g i) st e Liad A gl 5 o) S daual 4aa 54l (staphylococcus aureus) b iSs e el
LS oS Gl AW (Ecoli) LS e pils dadll cils 3)5Y Jeaslly Sl paliiiadl jehl LS
(1) O (A ganse WS JB) Ly (K15 o) S danal s ol (pseudomonous aeuroginosa)
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Odlaal) g Aslivall 5 5 9
Slikall o ghaill g Eiad) 3la

L g1 53l aua (el 5 5aSl) Jadl) il 31y 51 Cilialiis o 53 dun o) o) Aladl) il a5 (1) Jsaa
(Gentamycin) < L jlia

Inhibition Zone Diameter (mm)

Aqgueous Extract Ethanolic Extract Positive Control
(mg/ml)
Bacteria 10 mcg
25% | 50% | 75% | 100% | 25% | 50% | 75% 100 %
(Gentamycin)
Escherichia. Coli - - 13 13 - - 15 12 13
Streptococcus
mutans - 20 20 29 11 14 15 18 19
Pseudomonas
aeuroginosa - 12 13 19 9 10 12 11 13
Staphyllococcus )
aureus 11 14 19 11 10 15 21 22
Jéb.a.d\

[1]- Shukle , R.; Sharma, S.B. ; Puri, D. ; Pabhu , K.M. and Urthy , P.S.(2000). Medicinal
plants for treatment of diabetes mellitus .Indian J. Clin. Biochem. 15:196-177

Sl sea¥) dadll <l 3 ) 98 (e Clapall Gazy adiiy J e (2002 ) pua ) spa dakald | (55l nlall -[2]

bpad) dada | piteale sy bl g Aldal) Leslanlas 4 50 g Raphanus sativus

[3]- Kidd E ; Bechal, S.(2002). Essentials of dental caries. The disease and its anagement. 4th ed.
Oxford, Hong kong, 1-20
[4]- Layth, Dh. E. (2001). Effect of water extracts of some plants on two spotted spider mites. J.
Agricultural Sciences, 42(1):111-117.
[5]- Vaidya, G. S.; Bhattarai, N. (2009). Antagonistic study of Lanta Cammaa (LINN) Against
with Pathogenic Bacteria. J. Scientific world, 7(7).
[6]-Jawad , A. (1997). Ethnological studies in assessing the anti-aggressive effects of some Iraqi
medical plants in laboratory mice .PhD Thesis, Edu Coll. Basrah University.
[7]- OECD(2000): Guidance Document on Acute oral Toxicity. Environmental Health and
Safety Monograph Series on Testing and Assessment No. 24.

112




Odlaal) g dslial) 5 59 ¢ gast da gall ciladAl) Odlaal) g Aslivall 5 5 9 ‘
2019 Stkall jghail) g Cual) BLa

[8]- Eloff, J. (1998) Which extract should be used for the screening and isolation of

antimicrobial compounds from plants. J. Ethnopharm 60: 1-8
[9]- Al-Seabehawy, H. M. Z. (2014). The Effect of Glucosyltransferase Purified from Local

Isolate Streptococcus mutans (Serotype C) on Egg YolK Antibodies (IgY) Generation in
Layer Hens. Ph.D. Thesis. Engineering and Biotchnology Institute for Post Graduate

Studies, University of Baghdad.
c oY) Aaphall A Sa /3o an sl g il s jlal) pla @l sl (1994) W) e sas 3 -[10]
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Adaas (g S 55 981 iyl (31 9) aliinal A o galal) Aalladl) anili g s 58 9 gaddiud -29
BasSU aliaa g Ly sasall

29- Extraction, Characterization and Evaluation of Conocarpus Lancifolius
Leaf as Antibacterial and Antioxidant

e pliia plad (Glead Caae (i) claall de 0 (s ¢ Guuall a8 (S5 5 83 ¢ ) paw (Boba jglia

2l Gl Ol ¢ dana a) ) il g ¢ b Olale Jlan cal)
Sl Gl Sigag 38 e/ Sliall gl g Cual) Bla
ibnalbetar.center@industry.gov.iq

-

4AadAll
Lee IS Al w50 5 (Conocarpus Lancifolius) o )S sisSl cils 31 5Y Al 5aS s Adle Clialiiive & s
O )l A3 e paliit udl A A o) Ll A e ) and o sl 5auSOU 5 Ly il salias BalaS
4aliss 18I 346 ((Escherichia coli ,Staphylococcus aureus, Pseudomonas aeruginosa ) L— 5S4l
53 (100%) =S s Slall paldiia) of ilall & yedal g 5 yhauS ((Gentamycin ) sead) dbiaalls L jlia
48 Staph. LS e 581 4llad (100%) 35S (JsaSl) paliivudl jelal LS E-coli LS e ST 4l
Aalie 380 55 3008 laeS  alll g Alall alaiidl) dlad asdl e cu el ((Gentamycin) 3 ksl
32.8) alias) C omliid s (BHT) (Butylated Hydroxy Toluene) aueliall 3uS) cilabias aa L jlia s
Diadl syl dale (e duail 3 all ) sdadl (alidl e N 41 el palatad) of gl ¢ jelal s (ke

.(L/ mg 40) xS xie (BHT) eliall jaaddl 5685 (Vit.C) oanhl)

.antioxidant , anti-bacterial, Conocarpus Lancifolius : 4alidall cilalsl)

dasial)
S A8 jad (el (ain ) A8kl 205 LA ¢ il (e ((Conocarpus  Lancifolius Engl. ) gu S sisSl) il
Sl pdally LIS Lgal) Jalsall QulSsisSl sl Jaati djie cppde ) Leldipl deays g il
Pl i Z3lal ol 3l g5l e g S Al Gany (8 Al G LB paliiun aadie se[1]1 s
Asally (el (o dadi jo aniy A Ll sl W il elad O AbasS s Clad o S jelal M5 aalls JlgYls
G S 568 il (31 ) padlATLl Caags Al Hall el 131 calall s 855 A oy 3 o Slad dadAisdl) 328U Baliadl)

33083 aliaaS agillad duasy 4l daa gl i) Alladll apil) I sasll 5 Sl ( Lancifolius)

oand) ¢ 3ad)

lae 2016 ple Gl je (8 lall @ dge (8 3Sall Gilaa Ga G S 5580 @l 350 onen
Cliall o g lall A i () Cialill Sl (e 23 sad o) ladin¥) aad (uloS) (8 x5 Cadiag
ilile 4« (Conocarpus Lancifolius Engl.& Diels) 4= poail s slasy daalasloall ag le o nd
o S 6 Sl 31 ) e a2 (100) 22k AWl alis wall s (Combretaceae)
Lalall Jlga o ama g o ydaiall elall o (L) 4l Gl ¢ (2L) A a5 e (3550 (o3 pmias s
s (Ol s (il al Al s ) 3 sl ) ¢ A 3l B )y Aa j 5 iielw Bl (' shaker) D) -
el wdl awn ¢« (67°C) 3 )~ dapu (spray  dryer ) M3 Cadaall Jlea aladt Ll 8l e sa
[2] st s VA e d i 81a ea (O 4 al & 3 e ) (gm 14) Sal)
Gl 3 s) —(200gm )e—& 3 ( maceration) (a8l A& yla) aladi by Jsasl) jaldt sl pas
Aauy saiwal el jaidll xa g ol 8341 (199%) Jsilinall JsaS (5 (L1) (= ddsadadd) (o LS5 SI
3 :\AJAJ\ B‘)\‘);

(dryer spray ) 32, Cadaall g alaaiuly )l Cada o(Odaill g (LAl Al 53 ) 3 il xS
i dlh s (Ol il 8 Gea e ) (OMI0) aldi il isa ¢ (61°C) ) —a Aa
(2,2-diphenyl-1- A b aladi by sa S Bl wadl) A llaill a5 [3] ladi ) (pal dains
«J el 5 (0,004%) —S s s (DPPH) 33— 5 J— (5) »—=a .[4] ( DPPH) picryhydrazyl)
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20) s LaS 8 50 SO0 2l ime€ 4 illad oy 5 )y all Gl ) (e Ailine 3 €151 (UL 50) 0 Cis e s
Cid (MiN30) sad &5 55 5 sl (DPPH) (s Jslae ge 38 5 S = 5 5( L/mg 4050 30
a3l (Spectrophotometer) J—es alaai b (NM517 Yo s—e Js—b (e Lgin S-S 4y aliaiaV)
Butylated Hydroxy Tolune) o—dS asegilillcai)d Sleall jiat & (Blank) Jslid) Jsas
San SN a8 e lia dlcae JY) Eia 3o ST SliaaS (A 50 5k uS) C el s ((BHT)
JI3a) e LN (DPPH) sale J358Y Ay giall Ayl Cas s ) 50 LS LAY ¢ ) 5 S o2l
- Al (e (5al) ) s3al
Reduction % ={(Abs (DPPH) - Abs Dil.) /Abs (DPPH)} x 100

(DPPH) Jslad dpalaiay) Jans = Abs (DPPH)  of s
(DPPH) e 520800 aliaaS aigllad (uld o) all Galidiuall 3:8) 51 Caiaal J slaall dpaliaia¥) Jaxs Abs Dil
3 sl IS 53 €U lialivival J) 313,08 (@l (FRAP) aaall JI sl 4008 ¢ s
e I (L/mQ) 4l ik 35S 5 xie Ascorbic acid s (BHT) 8k —ull < 55 (Jsilisadl 5 Sl
b Lo e J dualaia¥l @i (Fe¥*/tripyridyltriazine ) sisdl alasiuly Leie (50,40 ,30 ,20 )
Can | aslall A0S/ 2ok daala 8 4 il oy al | [5] (Benzie and Strain ) 4k cawa s (NnM593 ) (o 5«
3alaall Adladll HLadY elldy jaally HLIEEY) 44 Hla Chiaddind, 52080 saliaall Aalladll ) J) 354N daudy < L)
by B aaSll o)y Gldi dua (( deladly Sl ) 3 puasall Gu S g S clalan el b psill
3uagall Jleas ale y Arxbiaall A8 Al Cilalad sy ) SA) o gl (10 Ja (1250) s [ (Nutrient Broth)
LAY Slle e (L1) = @l (25°C) 4 2wl & g 488 (15) 2l 27 121) 300~ 4% Autoclave
Sl ade 5 Aaiiadl) 48,3l clalad s (Muller Hinton Agar) Laws (e (L250) sas aaey | 4 <4l
Geb IS Ll (e (L20) a2l WY Blle e (L1) = &8s 2wl & 55 Autoclave s sall
, 8aal 55l (ML) ks (ol JSU sinll (30 (3 ) 23e cilee 5 2,58 Fula¥) <S5 | (CMO) Lokl o2l
sl dadl Gal dl Caas | (Micropipette) aladinls jis S G galdiid)l ge( HL50 ) el
6] Feal) Ja¥ (cadall sl 5 Slas 43Y ) Gentamycin

QALY

Conocarpus ) o= S 5SSl @l yg) Slaliiig 8 Alladll 3 gall  SheSlh iS5 (1) Jsas o
3 s 0583 Gl S ()l S el (S8 apiill Gaaie) @3 ¢ J sl 5 Sl (Lancifolius
COORYL S jall 03 ety dpagadall cilaiall 5f A0 ) <YL pand G5 il Al 5 LA 8 Apmnla
Al 520 ) gall 53g] Aninall )y ) 53D COONRD ae Ll Alladl) Lgmpalaal JilsasSH

o AS 58S i laaltianal Eiilaa e il il JLERYI (1) s,

1213 I I N I - I~
3 : 7 0

HEIE IR IR AR iK1

;l'. j j} +J, j '3\ ﬂ j Ve j’ ﬁ" s [

J +) ] ] % N J Y| 3 é\ 7] —aisl)

T T T+ + 1 o+ |+ o+ o+ o+ UAT:J\ 1
)
sl

- +| - - o o S e o o R A o R o B o B 2
PN

g5 (e G S5 s8 ls Gll alttad An U AN G nd @S (2) dpaall sy
4dlia. 38|y ((Escherichia coli ,Staphylococcus aureus, Pseudomonas aeruginosa)i-z_ssal

115



Claall g Aslinall 31 39 ¢ gasd da gall ciluaMAl) Claall g Aslinall 5 3 9
2019 Slall jghill g Cual) 3La

Lain Al paliidly il 5 1 i @ yeda) (E.coli) Lo o) 3 Jagil (lalia jUal <Y ane 8 DUA) &yl
43kis (40mL) (Staphylococcus aureu) bo—Ss 2 Jlad oSl palai ) (0 (75%) 5853 OlS
5 oSl Sl raliiuad) S 2 Jalate Ji5 & jedalaid (Pseudomonas aeurginosa) LS Ll Lyl

. Alad 380 pan S

(o siaall s ALall) o )18 53 5SH il G151 paaalivindd Lom o1 ) lladll (2) J s

Inhibition zone diameter (mm)
Bacteria
Co_ncentra Pseudom (Gentamy N
Extract tion % E.c Staphyloco onas cin) 0.
oli CCus aureus aeruginos
3 gm/ml

100 23 36 34

Mihan 75 23 20 34 ” |
Extract 50 20 37 33
25 21 35 34
Aqueo 100 30 36 34

Us 75 28 30 32 13 )
Extract 50 25 30 34
25 20 28 32

Sl Galii vl (e JS1 32 w8 alcanS Gy )8 535S Gl (5 5 (aliiane Allad paadl (o jlad Cuy jal
oSl sl ae ) C ol s (BHT) duelivall 30 w8V cilalcae ae Lgi jlia s ddlide 3 S) jiys Jsasll
L(4)dss (b

(Fsaslls (Sl ) Gu S 53580 (3 5 Dlaliina Galiaial) af (i (4) 5o
(DPPH) iy Lamioad 3 5l siall Las i

% (DPPH) Jas Baaioadll s all ) siall T a o il

(orhl) 338V sliae .,i:;\ caliid e f/‘:ﬂ =
33 40 40 30 20 1
45 50 50 33 30 2
60 60 65 45 40 3
75 80 80 55 >0 4

( BHT ) oliall 3008V alias ae 4 5lie (g IS 63680 cllialat e aladinly sl J) 50 4048 (asd 5 5al
¢ Pl ) darsival 3 o) 5l arany (IS 535S Galiiue ol il cuiy C Gaelish agadall 50uSY) dlias g
< Vitamin C ezuhall s ( BHT) (oo biall 320830 ddliaall o sall (o 581 apaall JI3a) e 448 4 ( Jsas))
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panll JI ) e (AsnSlls Al ) G S 588 Claliin LS min o (5)d 52

328y e e S A

i) el BHT jaliiall yaliii) FUREGAA | &

el 2(5 sl R Ja/aile
0,66 0,44 0,96 0,66 20 1
0,78 0,55 1,53 0,88 30 2
0,88 0,66 1,0 0,96 40 3
0,92 0,78 1,2 1,0 50 4

s iy SN 55 e Sl Led 58 ) J1 3T eyl a8 580 clalatond o 138 (e ey
Boall Hsaall S5 aa

J.\L«AA.“

1- Thalin, M.(1993).Flora of Somalia, Royal Botanic Gardens,Vol,.(1).

2-Yasir H. Mohammed .2012 . The effect of leaves extract of (Conocarpus erectus L.)
plant on Ulocladium botrytis and Alternaria solani fungi that isolated from (Cucumis
melo var. flexuosus ) roots . Journal of College of Education for Pure Science ;Vol 2
(120-129).

3-El-sayed S. Abdel-hameed. Salih .A.Bazaid and Abdel Nasser A.Sabra.2013. Protective
Effect of Conocarpus erectus Extracts on CCls-Indueed Chronic Liver Injury in Mice.
Global Journal of Pharmacology 7 (1):52-60, 2013.

4- Meryem EI Jemli, Rabie Kamal,llias Marmouzi,Asmae Zerrouki .(2016) Radical-
Scavenging Activity and Ferric Reducing Ability of Juniperus thurifera (L.), J. oxycedrus
(L.), J. phoenicea (L.) and Tetraclinis articulata (L) . Advances in Pharmacological
Sciences . May 16. 6392656.

5- Benzie IF, Strain JJ. (1996) The ferric reducing ability of plasma (FRAP) as a measure of
"antioxidant power": the FRAP assay. Antalytical Biochemistry . Jul 15;239(1):70-6.

6- Eloff ,J.1998.Which extractart should be used for the screening and isolation of
antimicrobial compounds from plants . I.Ethonopharnr .,60:1-8.,
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8 yghaa Balas Allad 4l g akilakal) (1 (i s3I i g Juad -30
30- Separation and Determine the of Substances Lycopene from Tomatoes and
Evaluate its Effectiveness as an Antiseptic
ilie o2y ¢ gl 2a) gl e g cpllaa sl 20 ¢ Jlan alie AiAa ABISY 20 (8 ¢ gaan) Gua M
M) Gl Ergag 38 4a /S linall g gl g Gt 3Loa
ibnalbetar.center@industry.gov.iq

AadAl
doa sall LSOl e dabisgl) t\}f\ﬂ e Ll Ll duljo g ddaall alaladall (e o SO 3ale GaMadil ) Casd) 124 Caa
a5l 5 o sl ugu(_;}‘y\ 4yl 3 ldally padaiay] ddee 8 A 3k OB Cuandiul ¢ ol S Aial Lllull
BB ER i { 4.9.1_).1::1\ ?M‘ O ‘53 B IPPRRS Lﬁ‘j‘} u}u}!\ ‘5.131.‘\ Cre Al Ly (adlatu) dlee &53 (60 40°C) il
e 3eli S 1SV A (AT L) e A A5l ) il Cedal ((1:2:1 ) iy (Y JsaSy GlaSell 5 ¢ sl
Ay eLLAH\‘ﬁ)a).\_A\ o sSSU) w(92 85 %) O G gl 3 DAl ac«uSth\ L;JJ\ ‘}QJ‘\_\.\L\S\}‘_AJY\ Oy yhal)
U Gl e Sbad (FTIR UV GC mass) Akl (3l aladinly 48s aey J g jeall G oW gl c (115 - 5 %)
ddlide g5l e 0SB I mal) S all Allad capiial | 3l il sl Sleaai¥) da o Jie 45k sl il 53
DSV i 8 LamY) A5 )l gLl ( Pseudomonas ¢ Staphylococcus auerus E.coli ) :die & uSdl <YLl ¢
(Pseudomonas aeruginosa ) LSy cuilS 3 ¢uaally & gadiall L 30 olas " 5l G s Aladl) il gad il & il
L Gle sl Ll S Law (L / mg30 <1020 ) 3855 xie (28 23 22 ml) b Uil ) 5 i<y
@l e (L / mg 30 ¢10620) S 5 xie (22 ¢« 18 <18 mQ) o= z s = hii iy (Staphylococcus auerus)

o gall 5 Allaal) Ay Sl YL sal Jans Adee A (Lycopene ) o sSaU Al g jaall salall 3 08 Iy (e oty

Al VO 3 yedas Bale ¢y oSO calalakall ; Ajalidal) cilalst)
Aaial)
O o by Gl peY) o S 20 ddle dllad 0l Lilane daiall g dxiiadll Aaall Ol jedaall 400 sall 4y slaasSll LSyl ()
ay oL YU 3l Aaplall ) sasall il 1Y sy daaa o b pahad Al B 3 Ll V) Leal) 55 Leiad pad
pdie puadl A ) Al Sall lea e 3,0l Alladll Sl o IS s (Lycopene) oS3

e e e SO ) dladl) s all Hsiall Gk ge Alalall 33 wSY) (e Ayl Galea) sl G saall
3 ilate e S el GEBY) 5 Cilatie Sy 2 65 Lghe A 3 30 B eal B e 0 e (g5sm pidie e S5 S50
sl ing 0o s 30 O OOV O ¢ (O - e ) el IS aa s Jalie ol 53 (ycopene o sSOU S i o
Ll ¢ Gl A 6K Le Ll il aga gl (o SO () ale (S5 5 4 slasSl) Dl i) 5 4y ) jall 48l 5 ¢ sl
2> 035 (CaoHse ) Ais daa G sSO) elliag [2 ¢1] (trans) ol 5 (50%) s (Cis) (50%) digs 2 5 pall La 3l
JsaSlly @il (B LAl JlB (65 Lar Glisa 5y 518 A5 GluSel) (& sl (175°C ) il 425 (MOl/gMS536.9)
A_\\J.\}.\_\}JIS L.A‘-’ LEJA-’ S c;‘)A; Aa_ua 4_\.&; L;.c fJaLaH\ @ u.u)S.a)d\ RENT) ‘[3 ]qu]\ @ u\.}j.ﬂ\ e.ms: LJJS" o @
oaldi ol Clag o g LI SIS jo ld i ) B gean g (NON - carotenoids) < sii s LSS ddla) (carotenoids)
«(5 - cis lycopene 6%) «(all trans lycopene 80 %) s aY) & ya s 3¥) AUSET 5 (s SO (a5 585y alalaball
d-\SJ—d\ e e g aadll g dyiaall Galaal) Jadiis Cilag ¢35 S Wl (13-cis chopene 2%) «(9 cis lycopene 2%)
23 andll o3 phleball G (100 gM) IS 0 sSA (15 — 5 M) (s o (g5 Ll plabalall bl pall s,
e\d;.u.n\ 5 )9 pa MJJAJ\ u\.m\‘)ﬂ\ uJS\ .1.@.:;‘9.\‘5 (‘.\LLAH\ C‘BAAJ 4;‘): ¢ 4_.3]1.91\ a‘)\‘)aj\ 4;‘): \.g_m d.q\jﬂ\ e ‘).4455\ ‘_A:;
Ol e S o) S Fasal dn sall 5 Al g iy i S YL Ui 5 Jasdii L35 el Cliaall e J gaasll aglal) jaladl)
Aasa Law dagaall el V1 (e uS dae o Ll a Gans Lesiad W 300 aial dypn (el a0 dllad clasall o3a
il Jie Y guaS (0 juaniivee zU) 5l o s Dineay 4 5all Letlatia 0 sl daadlall ClS il cudld anle 5y U
[4]cw5S¥(11.45%) e 6522 Y (10 % lycovit) sl s el
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el ¢ )

Ledalaii g dall juiaasi:]

ARl o sl A 3 (e palaill jladall elally (5 e ciidadi ¢ Aglaall (31 sV (e 381 el alalaall Ciras

Cadall s Cagaill ddee 1 2

Ao (el QA plhadiuly Cuida 5 (Caiatl Ao jul ) A je phlie JS5 Slo Gl dlaall ahlelall (e (p3S 1) O
& Slie 5 AL 5l A palall aladiuly"lll Ciisda ¢ Glelu g 334 (60 °C) ) Cuaid ¢ cilelu SO ad °a( 80) 3l
(250C) 5 r\;).ﬁ die Calaas c;}'aﬂ 028l P u_nlszi

O SOl Bl ;3

oY) Alee b daadind) cilpdadl Gl e lalaie) 3k G abladall (e o SO Gadlaind dlee b Creadiiu
s

Go (900ml) go Alall allakall (3 5amsa o ((15gM) diigeall (B3t z)sa¥U 1Y Slen Aol g z e 1 51 ARkl
e al5 G dhad b paliiud) pen b il ) Bl 51 sl ane (§ sl maal o ) clads S5 e s
Crfiadn I Jstaall Jladil ol AL 4 533 geall iy 5 (e k8 (5 96 ) (Sle Jslae Cinal ¢ (60-40°C) il psals s
o sl s il AN 2l S 5 ) shan) () (AR (Sin ) sl ) Aansd 535 g0 (e SISV il g L) () g ARk bl
an Sl Gl Aty Jiad) Caia il Al alaaiuly Jolaall e (20 % ) <ada ¢ (ml 200) s i
(40 °C) 5~

Sonall Jlen alatiuly Jslaall doa ¢ s e (21MI ) b ablekll Gsase o (gMIS ) e ¢ Al 45 bl
salall ) Rl ) s 55518 gla (e (MI15) izl NO. 0.4 zesd ) ()5 aladinly =) ¢ Bh\ja.cl.u 34l unlalizall
‘u:Lm 24 DJA]) (SOOC) c)\); 4 )N ‘;:h)gﬁ\ )lea salall s_xss; )\}ﬂ\ )A.\Aj‘ e\.:;_u.ul_a JM\ }.L.:u\ c.u) 3 ( 4\.\1;4]\
Gu3 2 S o(Denver instrument) s 5SS o) gaey ddiaall alaledall (3 saiie Ge(15gm ) s ¢ AN 45 Hhal)
(1:1: 2) Qs S5V 5 ¢ 5l 5 el Tl cpe (M 100) psial¥) 358 53 Jasa s 3l iSae (M 250) das s e
sl (ge (10 Ml)isal | (3316 (5) 33d & 5 ¢ delu (2) 3aal diisall (358 2 5a¥L 55V Slea aladinly &l m ¢ il e
(100 ml) aa) (150 Ml) dr Josd gd (A (Llall alidall) LSl Ak Coman (Apkad 2 5 ) (UiBla Clad laial)
vacuum ) godill oyl caad Gy Ay glall GLuSell e Aiids iliad o 50 sall 2S5 ja Jslae (0 (1.5 %) Jslase e
pladinly <l je S35 by (85 ¢ (40 °C) Blua A Lilga & jaall ¢l aladinly s all cad Jglaall cada o(filtration
& 0o ¢ phlalall & gl (B G55 (e (92 - 85%) O sl oD A e Jsaall (5 Chia ol
Az g Blall ASaa dala ) il s

o sl il ladll jLial)

(Nutrient agar) Lol e LSl e g1y ada Apaily G oo LS e dalisg gl e Ao oL Adladl)l & yual
db} c)m;aj\ k_iL\SJAﬂ mjhl_d\ 4.11\.13]\ k_\)JB ‘)15\)“_\ J\.u.\.\‘}“ MJJ.L: e\.l;.u.u\.} icly (24) Bl (37OC) a)\); EENPLIRUILIS LN
Gl gl Gude | Hhadall clall e (1000M) (2 Jass ol) (3 snse (0 (28gm) 4134 (Nutrient agar) =) Jawsl) uasty
-40°C) Bl da 2y dsdy (15) 3aalg HL sl Jaria . (120°C) 3yl s da (Autoclaved) aad Hle BAWEYIP
aludll Jolaall 0 Ja(9) I Wiilal s (Lop) Jelll «Lw\y Lgaladial o jall L Sl (0.1ml) 30 Gl s (50
< i (Micropipet) Addall Aalall Aol gy sas e b 5S ¢ge g o3 JST g Sl llall (00 e (0.1) 231 (Normal Saline)
il aladiuly oo 3 das gl (8l Jae a @lld a2y 50 (37°C) 3l s Aayn delu (24) sadl &S 5 e 3l da ) o e
A Baaly Aol 3ol (BLkY) O i 3 juanall GlS jall dillae (e de (0.1) 8 dS (4 Gz g5 (0.6MM) b s
U8 e A 5 el LS ) ) Jadill Ailaie Cusen (37°C) 5,1n Aa s Aol (24) 5ad Rialally Cuiian 5 48 301 550 a
Andiiadl LS )

MUA\J Cu\.ld\
(Y A&kl il asds il 5 st Lay cilpdally Gadaiul e ddlise 3,k & (Lycopene) ow sl salail
O bl L) (A3 A5 ) ) LAY JsaS s Sl s 0 sisl1 e dagla g (AN A3 k) ) e 5508 a5 (sl
(92 85 %)UJJ&_\;‘,\‘)JQAM\WMLJ\J‘_AJY\ Oy yhall fpe (adATLY) dlee ‘_gcclss_)ﬁ\ C._a\.uukc\mu\ iay,hl)
2-cis «1-cis Lycopene <Lycopene ) ile ciled il 5 ahlalall & G sSOU JISE) & sanal oDl das el a5
A CilS Laiy ¢ S5V A8 Hlall ) Al (87-82 %) o s ) 3 aDlAiul duiy 45 )3s (Trans Lycopene <Lycopene
Bl 5 Dl daws VI 435S ) ALl 48 Ladaiuy) 48 )k daady | ( 85-80 ) O o) s (AU aldaill Gadtail
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Odaal) g Ao Liall 5 ) 5 9 ¢ gad da gall CiladAl) Cdlaal) g dslinall 30 5 9
2019 Sliall  ghill g Cad) 3L

O ddladl 3 ) yal) S e guall duia yat Aadih G SO 3auSl pe Al (Lycopene diepoxide ) Balal LadALY 3eleS
Al SO e i 008 L IS (e 5V 33 55 4l 5 (5D A8y Hhall ) ) 25 38 Balal) ] Aualavi 418
L) SV Jnms 0 OmsSO) Sl s gy ol 4l s (5W1 AR O g) padainl) ddee ol Sl 138
JsY) iy skl 8 daadiuall cilpdall (e dpan B GG QU A deadia) Glpdal) G e Dlabe 3auSY) dlae Eigan
el ilaill 5 30uSY) dal se e LA ciludall (e GlaSell e a3 (e g5l A5 i) asal g il ) Jia S
b Baga sl Aladll @8l sall e Lgd S 5 b jpee labiaial S0 G SO Galiid ¢ peall iad daiY) Ll
3255 die Agles V) (C=C) Aladll aally -pu (2923) 2355 die (-G Gl SIS Aladl) o 5al) ) SLal 31 G oSO
Ll (358 AxsY) Jlea aladiuly n SO padd (1023.7) 2058 die Y&l (<C-C-) waladl a3alls ( 1589.9cm-")
pad o en o (1) Jsaadly () cudall o lalaie] Leiy Lo Calia% 5 jacie ) ped SO gela ) i) <80 (UV)

bl S ) e e jlaa 5 cpde IS5 Aalad) (aliaiaY)

il 5 0 s aliional e G aldl) Galiaia¥) ach af zuaia s (1) Jsoal

alaiial add saldiia) o &) alaid (ST cadall
anm bl G sSo3U anm
502-471 -445.5 501 -470 — 442 Sl
505-474-449.5 503 - 472-445 O sm)
516-482-455 517 - 483 — 456 e )5S gl
518-485-456 517 - 482 - 455 pst 9IS
I @l GLal 4 paladl G e g Vs G sSOOL aldd) SlatiaY) S 55 (GC Mass) aladiuly G sSOU (andlds o

St da i Lo padaiuy) ke Giadie) (Sl JlaiaY) G g daldll il g Galiiodl (S el sl ad ol
Agllad oyl g 8 lsAl) JulB 438 i) g il LSl il (5 o€ oA gl a8 sl el L G SO
Staphylococcus auerus « E.coli ) Jie &Sl @Y (e dilida o) i e (lycopene ) o sSOU J s jrall (S all
A gadiall L il olat 0 glat oGO Allasll lia gad i Q)ﬁ:i O jaa B i) iy yh gLib ( Pseudomonas «
S5 xe (28 23 22 mm) hwd ki | <Y (Pseudomonas aeruginosa ) LS <ulS 3 Al el
mg/ml) S5 ie ale (23 22 20mm) b ki (E. coli) LS e sl il (< Ly (130 <1020mg/ml)
(22 < 18 <18 mMm) G zs) =5 L Hhady (Staphylococcus auerus) LS e saldl il S Laiw (130 <20 <10

.3l e (30 <10:20mg/ml) aS 5 xie

E.coli LS e Jsmall S pall 535 (2) 350 Pseudomonas L 5% e S el il (1) 3 5
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Staphylococcus auras LS (e oS jall 5l (3) 3, 5m

JJ\.AAAS\

1- Aghel N, Ramezani Z, Amirfakhrian S, Isolation and quantification of lycopene from tomato
cultivated in dezfoul, Iran, Jundishapur Journal of Natural Pharmaceutical Products ; 6(1): 9-15
(2011).

2- Emmanouil H. Papaioannou and Anastasios J. Karabelas, Lycopene recovery from tomato peel
under mild conditions assisted by enzymatic pre-treatment and nonionic surfactants*, ACTABP, Vol.
59, No 1, 71-74 (2012).

3- Abushita, A.A.; Daood, H.G. and Biacs, P.A., Change in carotenoids and antioxidant vitamins in
tomato as a function of varietal and technological factors. J. Agric. Food Chem. 48, 2075- 2081.

(2000).

4- Daood, H.G.; Biacs, P.A.; Hoschke, A.; Harkay-Vinkler, M. and Hajdu, F. Separation and
identification of tomato Fruit pigments by TLC and HPLC. Acta Alimentaria , 16(4): 339-350(1987).
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Odtaal) g dsLiuall 5 ) 5 9 & gaad da gall CiladAl) Ol g dslinall 50 5 9
2019 Slinall y ghaill g uad) 3L

LA £168) an 1a Aloe vera wall (31l paliiun dallad andi g Ciua gi 9 adida) -31
> pd) Z A G gl
31- Extraction, Characterization and Evaluation of Aloe Vera Extract Against
Burns Bacteria in Vitro
guls (g cLé.ﬂé S Ald L..sél.h Tk Sl cdba Glabuw Jlea slda &M cOlard Gaana (bl 3¢ llda %A
M) G Ergag 38 e /S linall gy ghiill g Gt 3Loa
ibnalbetar.center@industry.gov.iq
dadal)
T ol ) Al @ yaald ¢ gl g (ud paSl) ¢ ) Cadaal) e\hﬁuh (Aloe vera) Jbuall Gl Galiiie pas
(Staphylococcus aureus , Escherichia coli Pseudomonas Dt LA e glsil (3) 2a claliiuall
Bl ) Lolieliae (sa58 8 5 (¥ a8 35 pall [ 2355 A BLLd  le pul JSY) (e o 5 @eruginosa)
¢ Y sl ¢ laps SIS ¢ g S ¢ iluadall) S Clalitiuall 85 g gall Alladl) LilaSl) aadlaall e CaiS
amlaall s g i g (lu g il 5 il Sl ¢ Sl e KU e g pall ¢ il glal) ¢ ol glbiall ¢ il B ¢ cla) )
AN L Sl g i) am JHE 0 3 g g As o) ) Alladl) (and 0 e Jaa )| aDARLY) A8yl (s A3 gl B ) gacay
il S 5 (Gentamicin) ¢ sl slaall ge Galiivaal 5 ¢ 58 LSl ¢ gy ety 45l o 45 5liie iy g
s (P. aeroginosa) LS le wasilly 5 eV sl palaiudl 580 5 dliaddl 00 (e 5 8 Claliiill
P)\_U.\S.v‘;s&jwaﬁbuﬁgdﬂ@uﬂ\wﬁM\uM\ﬂh (Zlmm)M\é\AkM)Ls;u\S
ol S g M2l Cadsall jlea PNRENE anall Galfiudll IS 00 L8l (15mm) sl 5 (E. coli 5 aeroginosa
(E. coli) LSy e i al (el 5 LSl e (e 55 e 5 (oull) sladd) 580 (5 sl

- Baoal LS laall Gl paliive - dpalidal) cilalgl)
dadial)
S [1] a8 ) Akl i ‘;\MS\ Gl Jew = LAl lud) Lgaadinl bl a28) e (Aloe vera) Dbl
(2()()) oo alae) b3 de gane b luall ¢ Jau slall sl A8kt g Liad g Ly 580 (Jie 240l 3lalial) La gl « eﬂ.ﬁd\ el
Oe oeES 43 )5 dxaaie G5l 53 25 (Aloe vera) @ galall Jluall (& ik aadius jluall e glsl (3) A g s
Aloe Y lally Anse 8 Lo Lla 5 Bala 4S8 ol Ande Llad s 4 pnid 5l dpmay 480 A0 e 45
@Y jluall 5 ¢ Gl A 5 o5l 0l 5 e gl Leisl 53 pmal 4l ) OV W) Lad J0Y) g sl 4y (perryi)
Gl i) i) ol el (3ale paad) i1 48 ) (5 slall pelanall 5 20all 5 58 48l 50 5 AL ghall 4Bl e (Al ferox)
Shall e Janiaaal) o 3all | [2] Gslll sbaay ol 4S5 5 283 jla 3 ld de i bl 5 dnd ) ol 5 Lo Lgiila 5 junda
ol W 30 e Gl Ly a0 5 e pada 013 RS Baadla Bale a5 G5 (A 83 s sall ) B jlasll &
salall (b 4ddat vie 5 ele (98%) (Ao Aadledl Balall (5 s ¢ il hadll 5 L S e 38K £ g e Gl aul 5 il
S (17%) S 5 (1%) 35 2 50 ¢(4%) 0382 «(7%) Gisn ¢ (16%) kel ¢ (5506) Baamtio iy K (5 a3 il
S8l 5 Gueatl) 5l pudl 530SV 5 Ll Slias il 4l 5 [5] (A, B, B2, B12, C, E). : <lislis e (5 5ay
a0l 5 A G e WSl Jany us By palls mgall Jlaall adla ol 48 je¥) cilad ol il | [3]Gsal
e Bl 5zl Llaa SIS 5 [3] &85 jaal) sl da sl Bhliadl I adll olae) 3345 5 4adlal 5 alall gai juiad
Pseudomonas aeruginosa, 4 sSl ¢ s () asas 3yoal) 5z 5oall (8 Aailal) 4 usll il qile ) o 3 &l
.[4] Staphylococcus aureus, E. coli

aad) 5 5adl

s edkaiunl ddlisg (3 5k (3) Ceadin

23, Caasall Hlea Jlaaiad 1Y

Gy Aaadlgll 3ol z1a) A geud Wsh cakad ¢ JRI 8 Caadl S 5 Ghatall plally cilue 5 jlual) Gl Cran

i) oSl BA) alasiuly calals ¢l bl (e (11) led Canal ¢ gala ) 728 & Gl saldl e (500gm)

NN Cadaally B30 Casa AN e ol sall e (JA& B Zigad e pandl Hidn Ak glaie aladiuly (uilatiall Jadal)

;M\w@wmw‘_g@‘QOgm)MdN MLASJLA‘_AQLLA;} (QLGL»: 3)3&6](450C)4A‘)J.1
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D (S Sy A Slea Jleatinl 1 LG

Sy O darind 5 gAY Slea (2 (500gM) Sinas ¢ 8 na okl M (LlS) Caddd 5 bl 31 5) Ciaes

(Rotary sl Jasall alainly (0 siaa¥l) il S35, (50°C) da s le 5 (Slela 3) aal padasal) (=3l (1L)
ASDN A G g Adine A 3 Glada o (10M]) Sy B 5Y) paldius e Jas cevaporator)

szl Al Ay Hla Jleatid - BIG

(e (Sooml) all u..p..a\ (adaall ?M\ % (Sogm) A 48 yall 3 ) s Q._AJJ ‘55 il g (8l a1 e AraDlell palall Cazaa

LiSse b ¢ phll LA (e cilih aladiuly gdy o boeSl BAD alaaiuly (10min) sad bla bl el

5 Aaiae A3 4 Lés o (Wattman No. 1) gl G5 4wy ¢ @l 320 ¢ (20min) 32« (5000rpm)_haie;

Aladl) galaall (g ilaliial) (5 gina & jaal da U AilaSll 58S ya) la gl o jal cpad 2D i iy

Lians il Tl (3hlie Jlad (Gl JYA (e LS e cibialiiondl L35 Glad Zam ol sl Gladll and ) ja) o lasey

+ omll) Almally L Jlia g cilialiil

GL\-HM“’ Y‘JMM\
Slo 4l gial axe 5 Aima Allad aaalae o 4 gial G BRI sl Galitiull il gabaall Gasd @l Ga o
(1) dsas B LS 6A) rualaa

D (3l 8 pemnall Cilealiiall Alladll asalaall (1) Jsaa

R E RN R A N i e
5| _i 39|39 —% E SIS | g J —3 Sl an
+ |+ | + + + + 3 3 + 3 Oy s 1
+ |+ ]+ ] B + + B B B + B A3 Cadaa 2
+ |+ | + + + + 3 3 + 3 i 3

G 5 AT amlae o ol gial) adey &) s Gl 5 L3 £ )y AS il Alad aaslae 2535 (1) Jsaadl e Laadly
le 4l sial Laagl 5 ¢ cn A Gaad sail) CaBlay 313,01 Cataally puanall 23 saill b a5 Clay sl 2 sa g axe Jas gl
Slo 0Sa Loy (ALY 3ok G ) 3 gan 138 5 laan KON (e cpd &Y AT aad gadll e il SIS
Gl (Al LSl I 530 laall 31 ) palaiud ) daa sl gl lladl) Slia sl o G Alladl) galaall (e Ll sin
LSl ¢ 55 5 padlaiul) A8 ke cana Cogliia 3L 138 5 ¢ 31 5 annll () g5 38 N 5 al) ) duz et vie LY
LS e g5 JS daglia 5 Allad aalae (e 4g 5t Lay Cilbaliiival 5 CUAT 138 252y 8 5 (2) Jsaal) 8 LS

. qalaall s2a il
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LS e gl 5l (e S 3kl juanadl Galdiudl 536 (2) Jsaa

(plo) Claldivall Lyl dshaia ylad
oAy 48 )k o
Staph. aureus E. coli Pseud. aerogenosa

S P 15 15 21 1

i 13 15 15 2

331 Cadadl) 13 B 15 3
Ctlaliial)

(% adl) 13 13 15 4

45 glite Canaly g E3N 4,0 ) Y1 gail Uniia |l ddlide 35k G uanall jlal) el aliiud of il (e o
Uiy bl wwdl Pseudomonas aeurogenosa LSy aia sl peasd) #igall g€ 35 Juadl ol
Gl e 58 5 paliiuall 852 g gall LS all die g5 oo L S Baliaal) Aglledl) aas ) A 1) Jal gl o) | 55 a])
o Sl aldive 580 5 5m 5 (PH) ansouell w1 5350 a e ddaana) Al gl ALl aie lia 5 (5 el

3] LSl e iy ) 35 ) sy JanS Al 5 (s 5SI Y 5 Cladall cculag B el Al (i slaall o g5 ) LI

JJLA.AS\

1- Etusim, P.E., Okafor, E. E., Nwachukwu, N. C., Melariri, P. E. and Ogbonnaya, C. I. (2013): A
Study on Antibacterial Activities of Aloe vera leaves, stems and roots on some selected organisms,
Journal of Biologicals Science and Bioconservation,vol.5, No.1, pp. 52-59.

2- Sun, M. C., Destiani, S., Jae, Y. B., Soon, H. K., Sung, W. C., and Soon, G. K., (2016 ):
Chemical characteristics of Aloe vera and Aloe saponaria in Ulsan Korea, International Journal of
Bio — Science and Bio — Technology, vol.8, No. 3, 109 — 118.

3- Urmeela T. and Fawzi M., (2016): Crude Aloe vera gel shows antioxidant propensities and
inhibits parcreatic lipase and glucose movement in vitro, Advances in Pharmacological Science,
vol.2016.

4- Yousef P. Y., Bolouri, B., Bayati, M., Shakari, A., and Eskandari, Y. ( 2016 ): The combined
effects of Aloe vera gel and silver nano particles on wound healing in rats, Nanomed Journal, 3(1):
57- 64.

5- Amit Pandey and Shweta Singh, (2016 ): Aloe vera: A systematic review of its industrial and
ethno — medicinal efficacy, International Journal of Pharmaceutical Research and Allied Sciences,
5(1): 21-33.
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Claal) g Aslinall 5 39 ¢ gasd da gall ciluaMAl) Cdlaal) g dslinall 3 5 9
2019 Stall g ghill g &l sla

48U g dalall il pdal) dadlsa B Aaall U jad) ciladl Jsas) galidianl) il du) 3 -32
(slamd) LA o Ailglh (e )
32- Study the Effect of the Alcoholic Local Plant Albizia Extract in the

Control Piercing and Sucking Insects (B.tabaci and A.brassica)
caa) gl) 2 A g2eniaa ol daalZe anla 3903 (8151 282 ¢ Balud) ae gaga il 2 ¢ Glald aBIS alial
e a7 942
QWI@J!@M\M/@M\*MUM\@ 1
el b gag S e/ Sliall yghill g Giad) Aia2
2Ibn albetar.center@industry.gov.iq

LAl

L/ gml) ceiuS b b yide dalall g 480 <l jiall & 5 e 200 da8lSa A L jul) Gl paliiue 4llad & jid)
ala 5 Aphis.brassica 4telll (i clall s &b ) a5 Bemisia.tabaci sbeasl) 4L <y s te (L /gm 0.5
Gis 8 (L/gm 1 )5Sl gl aladinl o w3l ciy 3aal 5 45 ) Jara 5 Tetranychus.uriticae <Ll
Jill Y ame cialy Sl g Adagiuall G plall Al Ja8) ¥ aea 3:6S & (L / gm 0.5 )5Sl (de b gina B gis
ol lad gl e Dl G il ysa s elaandl LA Gl a e Aa8lSa (B (86%05 85.4% ) Lo (<SIA
. Tetranychus.uriticae ¢llill ala 3 jia e (8 3 o) paliiual jehy

LAl g Aald) ol paall (bl @il ¢ Al claliiiad) —; dsalidal) clalsl)

daial)

) @i | el Lad 551 ki Ji Glase e Sl 1 il s hlaey 4y sl il 44S g oo
lad o SigeS o) Aaaall wild) o) cadladl o) o Ul ALK ) pdall @l gl e cl il e aaell s Jual (g
) Albizia lebbeck Ll s yad e [1] < pdall sha 4 JAY sk (e Jsailly oM adleS ) sl
Leih g5 (M 25-15) o lee i) sl iy saill day puu g JOUaN) 485C 5 jad ity Al giul) Alpadll (g Ly 3l Qi
Al e saill oyl Aedl el o V) (3580 (3halia 5 IS ity Cpeally diglly Ll Go& asin g8 Leal)
A 5 Aalall il pdal) An8lSa o Akl claliivadll aladinl Jlae 8 Aglial) Cojlaill (e apdell 3 [2] il
G asaall Gl a3 Al o) 5 (6)d Aslll lialiiul Al il ) 50 (8 [3] 2 Wedn e S
Liae Claliiuall b e S g sime 3ol (sl Gl (8 6 sadll Gl Galdiue (358 il o ek
Lugiall sluslll sludia 3 p8a An8lSa 8 axdivaddl joaal) sk aldiue (b [4] geasls [3] 08 Ao e
4] 2all 3 y3ad) Adlas (30 (48NrS) s e x5 (100 %) usly 3 pdall J8 dasss (33 38 ( ppm 1000 ) S ilb
sl Ll ) g A i 3 (L / gm 1.5 )5S (ebe AV (aldin (U[B] sl AT A3 s
[5] AsdlSall (ha ol A5 5 0 3a15 (100%) oaly Jalill s e jumd¥) & 50

el ¢l

Lndaay cuindy yrisall g yla b Ledadati aay i g ¢ ok dacalall (e 4 palal) didiie e i) (315l Coran
(OLiS) thimble adtaiu¥) 4 sl i e IS L 5l Clils G5l (3 saa (0 (20gM) aay &3, A0l 4eS
. soxhlet extractor g=>aiuy) Jlea A G ol

Al Slea Al 3 5 5 ga Gl aay 5 (24hrS) 32 (709%) S i AEY) JsaSll e (e 200 il Laas
Aiall 8 o) 58l s Jslas Ao J panld) 2235 (70 °C) Hslai ¥ 350 s 4a 50 A rotary evaporator ) sl
ey calall Galdiudl e Jpaall 4 5bhus 50 350 a da )2 g Al (8 Caa gy )5l daslaa dpala j 438 )
s b <l S A8 RCBD ALelSl 4381 giall cile Uil ayens’ il | Jlaniall) cpad 2D 3 dipall culain
can Adliaal) Cilalrall ¥z (e (35 8 4y sina (pe SSUL | S D (s sima (3% J81 liia) aaie) 5 culagial) COlalaa
- gl 43 ad (0,05 ) Adbia (5 siase

AN ALBlial 4 e
Dl 0 s s ALl (e B e AadlSe 8 L ) il Gl aladiinl Al A o 8 (1) Jsand) 8 il & el
el J8 A el (L. gm 1) 3=Soa Bda dua Adagioall 5 diall AadlSe 8 aliiwall 56 sl
(38 185) e il ) dlae ) Concadddl Cua Alalaall (0 (NIrS72 ) o500 225 (86.4%) dy (Al 5 Adagisall
Gl A g JB8 A (L / gm 0.5 ) S Al Bda Lain . i ) (e Al 6 sl e 5 L8 (5 25) M (N Jd
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(505 98) U sy s La (3 52 68 ) i) U (58 166) (30 il Slae | camidl) Eam ¢ 59.02%)
ol paltd) g < ydall Aldaa (e G o il i

(<) s <l sall) L yiise Aphis.Brassica alelll (e 8 Lol (aldin 3 (1) Jsos,

%o iall 4y gaall dpnail) Qe Al Y dae il J ey sae S il
SN (e ) 45305
86.4 160 185 1g/L
59.02 98 166 0.5g/L
A S 56 control
34 L.S.D 0.05

3 s AadlSe 8 Ly Sl il Galitioe (e deadiuall 5805 g gina il 0 ga 5 (2) Jsand) b bl @ yekil LS
die &l pdall sle Cumidil Gua (10.5gm ) Sl e Lsina Wi ( gm/L1) S @os Cus, sloanll 4,03
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Inhibition zone diameter (mm)
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Abstract

In the present work, analysis of delamination between the layers plate of composite materials
is studied. Numerical solution using ANSYS finite element programs (Mechanical APDL
15.0) , It is a general purpose finite element modeling package for numerically solving a wide
variety of engineering problems. These problems include static/dynamic structural analysis
(both linear and non-linear), heat transfer and fluid problems, as well as electro-magnetic
problems. In our work, we used it to investigate the effect of strain nonlinearity on the
mechanical response of these plates.The results show a good agreement between nonlinear
analysis and experimental work,for composite laminated plate with delamination, the
maximum discrepancy between nonlinear natural frequency and experimental work (10.87%)
for (CCCC) boundary condition.

Keywords: composite materials, ANSYS, Mechanical response, Nonlinear, force vibration,
Delamination.

Introduction

A practical interest of nonlinear elasticity problems has prompted several theoretical and
computational investigations of finite element theories which classifies the nonlinear
problems as physically (or materially) nonlinear and geometrically non-linear. In the
physically nonlinear problems, the nonlinearity enters through the constitutive (stress-strain)
relation, nonlinearity is ascribed to large-deflection problems in which the deformed
configuration must be used to write the equilibrium equations, and problems related to
structural stability, this nonlinearity is introduced into the theory of elasticity through the
equilibrium equations and by the inclusion in the strain — displacement relation. The study of
finite element methods for geometrically nonlinear problems is relatively recent.

Method/ Experimental Work

An experimental work was programed to manufacture the composite laminated plated, square
flat panels were fabricated from this material (E- glass/ polyester) hand lay-up of
unidirectional (FRPC), using a ( 30 cm X 30 cm ) wood open mold with two X-ray photo
sheets covered with wax matrix to avoid abrasive and insure flattening. The x-ray photo-sheet
were placed on the bottom of wood mold and pre- measured unsaturated resin (polyester) and
hardeners are then thoroughly mixed together, and for ensuring complete air removal and wet
out, it should cover the base surface completely especially at the end edges. and find the
mechanical tensile properties (E1, E2, and G12) and the density of E- glass/ polyester, In the
final stage of the specimen’s preparation process. The composite sheets are extracted from the
mold in the form of square plates (25 cm x 25 cm) and with a specific thickness (4mm). The
sheet was cut by a cutting machine to the specific specimen's dimensions according to the
standard for required test. Parameters designs such as (lamination, lamination angle) and
boundary conditions (Clamped- Free -Clamped — Free) and (Clamped - Clamped - Clamped —
Clamped) were changed to investigate their effect on the plate.
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Results and Discussion

Natural frequency of the composite laminated plate for two boundary conditions (CCCC) and
(FCFC) was funded by two methods the hammer test was used as experimental technique as
shown in (Fig.1) and finite element technique to discretize our model and solving nonlinear
equation of motion for static and force vibration analysis as shown below.

(K] + [Kne)) (63 = {F} L)
M] {6} + (KL 1+ [Kn.)) (63 = {F} ®)
Where:

[K ]=Element stiffness matrix

{6} = Displacement vector
{F} = force

The present study focused mainly on the dynamic response behavior of undamped composite
laminate plates. (Fig.2)and(Fig.3) show the response of the symmetric and unsymmetrical
plate for the ANSYS result, with all clamped (CCCC) and two clamped boundary
condition(CFCF) without delamination. (Fig.4) and (Fig.5) show the response of the
symmetric and unsymmetrical plate for ANSYS result, with all clamped (CCCC) and two
clamped (CFCF) boundary conditions with delamination.

(Fig.6) shows the variation of deflection as a function of time for symmetric composite plate

(0/90/90/0), with all clamped boundary conditions (CCCC) and two clamped boundary

conditions (CFCF). The results were analyzed by using Fast Fourier Transformation

(FFT).Numerical results were found close to those obtained experimentally, and the results

show that the deflection of all clamped boundary conditions (CCCC) is higher than of two

clamped boundary conditions (CFCF). Through numerical simulation and experimental
investigation on the laminated and delaminated composite plate, the following conclusions
can be deduced:-

1. The results of nonlinear analysis for natural frequency are close to those of linear which
shows that the maximum decrement where 1.036 for symmetric (CCCC) boundary
conditions and (0.206) for un-symmetric (CCCC) boundary conditions.

2. The results show a good agreement between nonlinear analysis and experimental
work, which shows maximum discrepancy for symmetric (CFCF) was 4.04% and for
unsymmetrical (CFCF) was 5.04%.

3. For composite laminated plate with delamination, the maximum discrepancy between
nonlinear natural frequency and experimental work was 10.87% for (CCCC)
boundary conditions.

4. The response of the symmetric plate (0/90/90/0) without delamination and with
delamination, for (CCCC) boundary conditions is higher than (CFCF) boundary
conditions.

5. The response of the symmetric plate (0/90/0/90) without delamination and with
delamination, for (CCCC) boundary conditions is higher than (CFCF) boundary
conditions.

6. The response of the symmetric plate (0/90/90/0), with (CCCC) boundary conditions
and (CFCF) boundary conditions, for without delamination is higher than with
delamination.

7. The response of the symmetric plate (0/90/0/90), with (CCCC) boundary conditions
and (CFCF) boundary conditions, for without delamination is higher than with
delamination.
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(Fig. 1) Vibration techniques with all edges are clamped (CCCC)
1.Tested plate. 2. Piezoelectric. 3. Testing structure with CCCC boundary condition

4. Oscilloscope. 5. Hammer.
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(Fig. 2) The response of symmetric plate (0\90\90\0), without delamination.
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(Fig. 3) The response of asymmetric plate (0\90\0\90), without delamination
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(Fig. 4) The response of symmetric plate (0\90\90\0), with delamination.
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(Fig. 5) The response of asymmetric plate (0\90\0\90), with delamination.

(Fig. 6) Variation of deflection as function of time for symmetric composite plate (0\90\90\0)
with all clamped boundary conditions (CCCC)and two clamped boundary conditions.
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Abstract
The structural properties of CulnSe> thin films of (700 nm) thickness have been studied. X-ray
diffraction has shown that the thin films have polycrystalline structure. The diffusion CulnSe2/n-
Si heterojunction solar cell has been fabricated from crystalline silicon wafer of [111] direction.
(TiO2) has been used as an anti-reflecting layer to increase the absorption radiation. Solar cells,
which were produced in this research, exhibit significantly lower open circuit voltages of
maximum (Voc=0.35 V) , (Iss= 30mA/cm?) , (F.F=0.7 and n= 5.3%).

Key words: Solar Cell, CulnSe,, Efficiency, Electrical properties

Introduction

CulnSe; (copper indium diselenide) is a promising material for thin films Solar cells because of
its extraordinary radiation stability. CulnSe> is a semiconductor compound which belongs to the
(I- N-V12) chalcopyrite family. It is convenient to view the chalcopyrite structure in terms of
two interpenetrating sub-lattices in which (I-111) Atomic positions, which act as cations, rest on
the other sub-lattice. CulnSe> films possess certain exceptional material characteristics including
band-gap, absorption coefficient and minority carrier diffusion length, which is particularly
suitable for photovoltaic applications. They can be prepared with n-type and p-type conductivity
and therefore both homo-junction and hetero-junction potential exists for this material. The
relation between the energy gap and the lattice constant of isovalent chalcopyrite materials and
the material requirements for CulnSe; solar cells are analyzed by Konovalov [1]. Copper indium
diselenide thin films have been deposited by vacuum evaporation. More homogeneous and larger
area CulnSe> thin films have been deposited by a simple closed space vapour transport technique
[1-3]

Theoretical Part

The 1-V characteristics curve in thin films are of considerable interest for development of
fabrication of very important devices, like solar cells and different kinds of detector. The
photovoltaic conversion efficiency is an important parameter, it is a measure of the amount of
light energy that is converted into electrical energy and is given by equation (1) [4]:

P 1. V..F.F

7 = Pm = > T TTTToTToToomomomomoees @

n mn

Where (Pin) is the power of solar radiation equal to (100 mW / cm?), (Pm) is the maximum
power can be generated by the cell, (F.F.) fill factor, (Isc) short circuit current and, (Voc) open
circuit voltage.

(F.F.) is the ratio of the available power at the maximum power point (Pm) divided by the open
circuit voltage (Voc) and the short circuit current (lsc) given by equation (2) [4] :
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Experimental part

CulnSe; alloys were prepared in the thin films laboratory of the Department of Physics, College
of Education Ibn-Al-Haithem, university of Baghdad. The exact amount of (copper, Indium,
Selenium) elements accordance with their atomic percentages weighed using an electronic
balance with the least count of (10%) g. The material was then sealed in evacuating quartz
ampoule of (10®) Torr, length of (25) cm. The ampoules are heated to (1200) K for 5 hours. The
temperature of the furnace was raised at a rate of (3) K /min to some extent access to the thermal
class specified (1200) K, the sample was left to cool slowly in the oven, quartz tubes taken out of
the oven, broke them to extract samples and then grinding mill samples by laboratory glass
mortar. The vacuum unit system, which is used to prepare thermally evaporated CulnSe; films,
was an Edward Coating unit. The structure of the CulnSez alloys films grown on glass substrates
with different thickness, different in content and different annealing temperature have been
examined by X-ray diffractions. The scanning angle (26) was varied in the range of (10-80)° in
order to know the crystal structure using X-ray diffraction system.

Results and discussion

The X-ray diffractions spectrum of CulnSe; alloys and films show that it has a polycrystalline
structure as shown in Fig.(1) and (2). The figures show that the direction of the peaks at (112) ,
(204) and (116) are the same in both, which improve that they has stable structure. All values of
obtained results presented in table (1).

) 2000 112
=
5 1500
8
g 1000 - 204
& '
= 500 116

o L A

10 20 30 40 50 60 70 80

20 (deg.)

Fig.(1) The XRD pattern of CulnSe> alloys
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Fig.(2) The XRD pattern of CulnSe; thin films.

Table (1): The lattice parameter of CulnSe; alloys.

éjﬁi CXTtg:ar; | 20 | (ﬁ;ﬁ) ac(d) | acd
Raline (Observed) (deg)) (ASTM) | Observed

112 27.1358

204 44.4150 0.227 | 35.16 a=151-758512 a:151.748392
C=11. c=11.
116 53.0150 5

Obtaining the values of ( Jsc, Voc, Jm and Vm ) to calculate the of the efficiency and filling factor
respectively. All values of obtained results presented in the table (2).
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Fig. (3) I-V characteristics under dark and illumination for CulnSe2/Si Solar Cell
Table (2):1-V characteristics under dark and illumination for CulnSe»/Si Solar Cell

Jsc(mAlcmz) 5
t(hm) Voc(Volt) | Jm(mA/cm?) | Vm(volt) F.F. n%

700 10 035 4 0.15 0.7 5.32

Conclusions

Solar cells, which were produced in this research, exhibit significantly lower open circuit
voltages of maximum (Voc=0.35 V), (Isc= 30mA/cm?) , (F.F=0.7) and

(n=5.3%).
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Abstract

Solar radiation amounts were studied in Baghdad city at the Renewable Energy and
Environment Research Center (REERC) to comply with the increasing demand for the
renewable energy sources and the widely use of their applications. In this study, the analyzing
of Global Solar Radiation (GSR) data measured on a horizontal surface was done. The data
collected and presented in this work were based on hourly and daily values. Results found
that the total of the monthly averages GSR reached to about (194MJ/m?), distributed on the
months January to December and showed that the maximum radiation received in June to
July and the minimum radiation in December and January. Calculations of clearness index
values were found (0.43-0.57), indicates that most of the months exceed the rates of 50%,
which refers to a clear and sunny weather.

Keywords: Global solar radiation, Analysis study, Clearness index, Horizontal surface.

Introduction:

GSR is the most important solar characteristic to be investigated to explore the potential of
solar energy generation in a specific location. Global radiation on a horizontal surfaces is
defined as the sum of direct and diffuse radiation reaching the surface throughout the day
from sunrise to sunset, it is the total downward solar radiation from the celestial sphere
impinging upon a horizontal surface [1]. Solar radiation data are important for many
scientists and applications fields, including agriculture, ecology, biodiversity, hydrology and
meteorology. It is also considered as a critical parameter for the design and performance of
the solar energy systems [2].

Data analysis:

1-Measurements and Collecting of GSR Data:

GSR was measured and collected in Renewable Energy and Environment Research Center
(REERC), (Latitude 32.33°N and Longitude 44.45°E), during the period (Jan. 2016 - Dec.
2016). Hourly and daily data were recorded and analyzed to show the variation and intensity
of the incident global solar radiation on a horizontal earth surface. The monthly averages of
the daily GSR reached to about ( 194MJ/m?), were recorded for 345 days (20 days data are
missing due to maintenance). The maximum amount of GSR was recorded in (June-July),
while the minimum was recorded in (December-January). Figure (1) shows the annual
variation of the measured GSR on a horizontal surface.
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Figure (1) Measurements of daily total GSR.

2- Hourly distribution of GSR:

Figure (2) shows the distribution of hourly measurements GSR from January to December. It
is noticed that the peak intensity of the radiation is located around (11:am-13:pm) in the

summer months from June to August.
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Figure (2) Distribution of Measurements of the hourly GSR

3- Distribution of days with various clearness index:
The monthly clearness index values (Kr), calculated for Baghdad from both the available
measured and the theoretically extraterrestrial solar radiation data that calculated by waleed
[3] are presented in Figure (3). The monthly clearness index values varied between (0.437

and 0.57).
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Results and Discussion

The distribution of the incident solar radiation on the horizontal earth's surface is non-uniform
due to the atmospheric conditions and sunshine duration which depends on the incident angle
of radiation during the day and the year. GSR amounts can be divided over the year as
follows; (40% in summer, 24% in autumn, 20% in spring, 16% in winter).It is important to
have an idea about the behavior of received solar radiation for the calculations and designing
in solar applications. Clearness index results that ranging between (0.437-0.57) show that the
weather in Baghdad is mostly clear during the year. The implication of having clearness
index values (Kr) greater than (50%) is refers to the mostly clear and sunny weather
throughout the year, which shows that there is a good potential of utilizing solar power. It
could be concluded that we have less days with more than the average value and more days
with less than the average amount of (GSR) throughout the year.

Conclusions

The availability of GSR at the ground is significantly variable due to the dependence on the
meteorological conditions and the changes in declination angle of the sun path through the
year that needs to be measured continuously and periodically, and the data should be
analyzed annually, especially in clear and sunny weather regions that can provide more
chances to utilization of solar applications. The present work appeared to give a validity to
achieve solar systems due to the availability of solar radiation amounts over Baghdad which
have a highly amount of incident solar radiation on a horizontal surface.
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obaa (& Y sl 380 55y (530 A8 jre () Canall Cangy At Sl sl Gasda J s 5 510l 5 J 53 g5 S La sl
Ll S ke s S e aladiad I8 (e saainall 480 jal) il gall ae gl &5 5lie 5 22ty Aigde 3 53a (pann Alad el
[5] (HPLC) Jild

el & )
Aaraiadll 3 gl

(Thomas Baker ) 4S & (e Jsid -
(BDH) 48 _ (3« (3- nitro phenol) -
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(BDH) 48 % (3 (4- nitro phenol) -

(1300°C) Carbolite 4S_d (e g A -

(C18 160x 4.8 mm) Juadll 3gac -

AalsssbeS e -

Jaadiiall 3 jeaY)

(UV-VIS) <3l as (Cecil) 481 (o (HPLC) Jilad) Ll S silas S Slea-

(Inductively coupled Plasma (ICP)) &iisall da 53 3all L 35Ul Slea addi (Agilent) 48,8 (e (ICP ) Jles -o
(Agilent Technologies 700 Series ICP — OES). 4S & (1

Jel) 43y 5k

(1000 ppm) =S Phenol 33k (s (ould Jslaa juass -]

(1000 ppm) =S 3-nitro phenol  3le (e (ol Jslae juasi 22

(1000 ppm) 3= 4- nitro phenol 33 (s (ol Jslaa juiass -3

2(99:1) Bls Ay LAl (adls 5 (aceto nitril) sale (e Lads (e ¢S5 (Mopile phase) dslse juass 4

LIl s e 3a (1) 5 sle e 3 (99) I3 e 0S5 (Mopile phase) Jslse jpass -5

Uy Jsladl (mseats ela ¢ 3 (41) 5 Jsiline e a (59) Lla (e o <4 (Mopile phase) dslse juasi -6
.(0.1%) iy &l ) gindll

mu.db@lﬂﬂ\
Calac | ‘_;\S\j Q‘Yj.\.\sn u.u\..)sj R J}Jﬂ\‘ft@_gﬁw\ @#\ Jhﬁ;\e.\ﬁy‘g.\.\sj\ ool Baaiaa éJLBAL Slia

e 2 (59) BlA e oS e sk alaainly ga (1ppm) dsass 38 s Lelaad s Y gl o CadSl A Juadl
[6]. (1) s> (2 LS (0.1%) dansis &by ) sl Ganlan Jslaall areads cla ¢ o (41) 5 Jsilize

Y 53l Q! (HPLC) Jlea) bl cag Ll Jias (1) s

Column stainless steel column C-18
mobile phase 59/41 (v/v) methanol/water, 0.1% H3PO4 (v/v)
flow rate 1 mL/min
Detector UV detector: 218 nm
injection volume 20 pL
retention time: 3-nitro phenol= 3 min,phenol = 2.8 min
4-nitro phenol=3.6 min

(phenol ¢+ J<1 2ppm S 5 (ol Jslae juast JBA (e &y a3 ol jal o8 Y gidll Slaia¥) G 5 48 jaa (a2l
) JSAISHPLC J) Jlea (8 Lol g daaine 3l gall sl jal Jslaa g 30a e 3-nitro phenol ,4-nitro phenol)
Sl e (2.8, 3.5, 3.0 min.) s LSl o3l Jlaia¥) G5 o Gan Cus Lgie S sy Sy a5
o Jemiy a5l ComaaW) (S pall 5 Jomail 3 gae 6 sim o il yall 03] Jalsi j¥) 558 & Cada) 1 2 gmy lld s
G5 diBy 3 J b g U3 Sladal Gl g 4882 2.8 4 Jsudll Jlatial) Gy ol 5 gAY LS pall Ay e S8 i
(3552 3.6 ) 58 U5 5 g Slaial

:‘\ja.l‘)g_\cwcdwuﬁkﬂ\){}.\:\ﬂ‘ u.u\:@ -

Sy . HPLC Jleas @Y sl (and ol jaly dlaiy dae 293 Gaa Al b (e Adlide 3halie (e ziled s o
(2) sl A maim se Y 53l 5 5 () us Y 53l Sl 3 a5 Apalliall g el 5 Apedae V) Allaie (e JS & el
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el olse il G ANl il LS pall 38 5 ia g (1) dsaa

SR S DA sl
4-nitro phenol 3-nitro phenol ppm phenol ppm
ppm
.................... iy S
0.003 0.003 0.005 Agadac Y
0.001 0008 | @ - (il
0001 | @ mmemeeee- 0.002 dnllall
---------------------------------- ;\..UJ\.;H
---------------------------------- EJJ.J.“
claliiiuy)
S5 okl Aad 455l 8 (C-18) g5 asl S5 (UV-VIS) ailS ae (HPLC) Jles pandll 48yl o) -]
Al LS )

ol 7kl (e 423l 5 (0.001 — 0.008 ppm) Cm s gl 5 g A s3all LS jall (e ALBE 581 S5 3 ga g Jaa gl D
ol G e s pdtial) Jabaall jeil) slia & alaiia

Jen B Loy Ladial) andl) aladiuly Leela jiud o5 ey A sl LSl 315l Ak Aullad el & yeli)-3
. (HPLC)

Y sl ) 3l 8 (BA) <Y s il ala 3o WS pae il & yedal4

J.\L«AA.“

Jib dadls dlae dlaag dine Jaly dlao el (o 5kl sl 2013 s usas aula (8l | Olsle e s -]
1125-1116 u=21 alaw 3 222 2013

2-Arthur N.strahler, Alan H.Strahler (1977) .Geography and Man's Environment U.S.A P,272.
3-Barcel’o, D. (2004). Analysis of soil, sediment and sludge. Trends Anal. Chem . 23(10-11):
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phenolic compounds from Environmental Samples, Molecules, 14 298-320 ;

d0i:10.3390/molecules14010298
5-Li Yang, Qing-Hua Yan, Jin-You Mal,( 2013)High Performance Liquid Chromatographic
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Research October; 12 (5): 771-776. 6-Kevin Cummins,( 2001) Organic Methods
Evaluation Branch OSHA Analytical Laboratory Salt Lake City, Utah, February .
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Abstract

The ultimate objective of this work is to prepare samples from rhodamine C dye doped with
polymethylmethacrylate (PMMA), then dissolving the samples in chloroform solvent with
various concentrations: (1x10°, 5x107°, 1x10* M) at room temperature with equalled volume
percentages of dye and polymer. The structural properties of the polymers, dye and doped
dye, and the correlation of atoms and the identification of the type of polymer were studied.
Results showed that the absorption spectra were shifted toward the shorter wavelengths (Blue
shift) in the rate of (5.35nm), while the fluorescence peak was shifted toward the longer
wavelengths (Red shift) in the rate of (9.95nm). The increased intensity of both absorption
and fluorescence with increased concentration in the rate of (0.48 a.u), (125.74 a.u)
respectively, which increases the absorption.

Keywords: Xanthenes dye, Rhodamine C, PMMA doped polymer.

Introduction

In a solid state dye laser of the organic dye molecules are uniformly distributed in a highly
homogenous polymer matrix. Solid state dye laser that span from the ultraviolet to the near
infrared regions have been successfully demonstrated, photo stability of laser dyes in solid
matrices remains an issue for continuous study ™. Further studies including dye polymers
presented by M. AL-Kadhemy [ used FTIR spectrum of pure polymethyl-methacrylate
(PMMA) polymer with different weights and different doping ratios of fluorescein solution,
and found that the effect of increased doping ratio on FTIR spectrum led to increase the two
distinct bands (2989.66, 2951.61 cm™ ) and to decrease other bands.In this research, a
Rhodamine dye belonging to the Xanthine dye group was used with two molecular structures
that have effects on the physical properties of the Rhodamine dyes.

Experimental Work
The chemical formula of the Rhodamine C is (C2sH31CIN203). This character belongs to the
Xanthenes family which have a molecular weight of (479.02 g/mol) . The solvent used was
chloroform (CHCls) with a molecular weight of 119.38 g/mol and a melting point of (21K).
Its boiling point is in between (334.5 - 333.5 K) , which is considered a low polar as it does
not contain OH". In this work a PMMA polymer was used. The Chemical formula of the
PMMA is [CH>=C(CHz) COOR], and the molecular weight is (84000 g/mol). Preparation of
the dye solution and concentration different and that the isolation of appropriate amount of
powdered dye in given volume of the used solvent according to the relationship:
My V C

"~ 1000
Where: W: Weight of the dissolved dye (g), Mw: Molecular weight of the dye (g/mol), V: The
volume of the solvent (ml), C: The dye concentration (mol/l)
The prepared solutions were diluted according to the following equation:

CiV1i=C\V2
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Cy: primary concentration, Cz: new concentration,
V1: the volume before dilution, V2: the volume after dilution

A thin film was prepared by dissolving an appropriate amount of Rhodamine C dye
(0.0061g) in the chloroform solvent at a certain concentration (1*107-3 mole/litter). The
powder was weighed using a sensitive four digits electronic balance type (DENVER
INSTRUMENT), as well as dissolving (PMMA) polymer in the same solvent. Equal volume
ratios of the dye solution were mixed with the polymer solution to form a polymer & solution.
The prepared solusions were then placed in a glass flask. The solutions then well stirred to
obtain a homogeneous mixture which was poured into Petri dish and then left to solidify at
room temperature for more than five days. The membrane was then easily removed from the
glass mould and a solid polymer film was finally obtained. Absorption spectrum of
Rhodamine C dye doped with PMMA was measured by a (SP-8001.UV-visible spectro-
photometer), fluorescence spectrum of Rhodamine C dye doped with PMMA was measured
by a (Spectrofluorometer SL174), thickness was measured by coating thickness meter and the
correlation of atoms and the identification of the type of polymer were measured by a FTIR
Transmission ISIO.

Results and Discussion

The FTIR spectrum of the PMMA polymer shown in Fig.(1); illustrates the bands in the
range (2360 — 2949.81 cm™) which are assigned to (1728.70 cm™), (1447.66 cm™), (753.16
— 988.50cm™), corresponding to CHs, C=0, O-CHs, and C-O-C, respectively. The FTIR
spectrum of Rhodamine C dye shown in Fig.(2); illustrates the bands at (3177.07 cm™,
3311.44 cm?, 1636.34 cm™, 1465.31 cm?, 1366.65 cm™, 1162,97 cm™and 905.10 cm™)
corresponding to C-H; O-H, C=0, C=C, C-N, C-O, C-C, respectively. The FTIR spectrum of
Rhodamine C dye doped with the polymer PMMA shown in Fig.(3); which indicates that the
association of the bonds in the following positions: (3410 cm™,2951.03 cm™, 1729.18 cm
11558.96 cm™,753.79 cm™) corresponding to to O-H, C-H, C=0, C-O, C-C respectively .

——

Transmittance

ﬂ .
2949.81 1728.70/v 1447.66 988.50 -753.16

Fig.(1): The Transmittance spectrum of PMMA Using FTIR
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Fig.(2): The Transmittance spectrum of RC Dye Using FTIR
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Fig.(3): The Transmittance spectrum of RC Dye doped with PMMA Using FTIR

Fig.(4) shows the maximum wavelengths of the absorption and fluorescence spectra of
Rhodamine C dye doped with PMMA for different concentrations; (1*107-5, 5*107-5,
1*10"-4 mole/litter) which indicates that the absorption spectrum was shifted towards the
shorter wavelengths (Blue shift) in the rate of (5.35nm) while the top of the fluorescence
spectrum is shifted towards the longer wavelengths (Red shift) in the rate of (9.95nm) . The
intensity of absorption spectrum is increased with increasing the concentration by (0.11,
0.37, 0.59) respectively, as shown in Fig 5 (a). While the intensity of fluorescence spectrum
is increased with increasing the concentration by (2.74, 27.44, 128.48) respectively, as shows
in Fig 5 (b). The reason for the displacement could be due to the increased disturbance field
between the molecules, in addition dimer formation result from the collection of dye
molecules, which leads to absorption at higher energies than it is for monomers and emitted
at the least energies. Finally, Fig. (6) shows that the thickness of RhC dye doped with PMMA
for various concentrations (1x107°, 5x10°1x10%) M are (0.045, 0.048, 0.050) mm
respectively. The thickness increases when the concentration is increases. Fig.(7) show that
the material used was Polymethymethacrylate and result was matched with the document of
FTIR device to (88.83%) .
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Fig.(4)
The Wavelength A __ (abs) nm Amax (fluo) nm of RhC Dye doped with

PMMA for different concentrations
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Fig.(5) The absorption & Fluorescence spectrum of RC Dye doped with PMMA for different
concentrations
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Fig.(6) The Thickness of RhC Dye doped with PMMA for different
Concentrations
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Fig.(7) The Transmittance spectra of PMMA with Reference For FTIR

Conclusions of this work the increase in thickness will lead to an increase in the free volume
in which the reactive dye molecule moves with the host polymer during the decomposition
process and vice versa when the free volume is reduced it will make the dye molecules
unable to decompose within the free volume and then they will be forced to form a large
dimmers and aggregates have a certain spectral properties and this is what agreed with results
of Raida Jbur [3]. The increased intensity of both absorption and fluorescence with increases
concentration in the rate of (0.48 a.u), (125.74 a.u) respectively is due to an increases in the
number of the molecules, which increases the probability of absorption, that confirms the true
absorption of dyes in accordance with the law of Per-Lambert Beer-Lambert.
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Ladal

BaleS (0 paall (Bindl) ) 8) Aol 3 ) alasiiuly 43 slal) obyall (e a g HSI gl D151 sa Cand) (e gl
e Adlide ClaeS 5 o) aaad) 53l Aul 505 0 V1138 A ) 8 LS ppaal ) SieY1 A8 (DA (e 4lS)) diaidie
= Gglall elall Jlaiy) 38 55 ke 5 (35-30°C)aoloa a3 (6-5) =0mbe pH s 5ol Al die Gl ) 558
( 100mm) =il (1000MQ/L ) 35 S s oS semie (ol Jslae a2ty L yie o jpmad o5 (10Mg/L)
le Usanll &5 3) 3V 3eUS e dpcaaladl A a5 555V ey O sall g o 5l e o Gl Jgla
Ao b b ia o i) elally 4y ae bl s Y ADY ) siall slay Jue Dlaall Gl o 58l
,0.4,0.3, 1.5-1mm) dilisse slaals cdany 4 ga & gallay dalal) ) 80 Ciéaus (6hrs) 324 (80°C) 3,0
il 3855 A (aelll (oA Glbhaall leay (abiaial) ddldae 4l Creadiul 4ld Jalie alaaiuly (0.2
a0 o)s) @y (15,30,45,60,90,120min) oDl (o) ass zaladll @idal o) i) dgdae a2y a5 SU
Gy cpladll el gl Je (10.5,1,1.5,2,3gm)  ols! ) il <) S5 dpaalall sy 55 sl
(e 3gm) alaaindy A1) el cuilS Cua (58536 %) O g8 A1V s CailS s () ) Baady Guedldll (1)
Al s il ol Y (A28l 3,50 200) Ao e D180 axddul (45 min Ge)s Jsdll sl
200 )ie s Sy (3282 /550 100,200,300,400) sxdl A5V daws 3 i gaill Sl V) ede jull i
Gkt WS (15 %)y 3 <l 5 (105 °C) ) Lty ) gl Japdiit o3 SIS AUl Ao pud) & (A883/ 5 ) 60
D58 aladin) Sy bl @l ) bl (96 %)) asoS AN ) A saly ) ) sl Lae Gl il ey sl
285 g 4idi ad 1A glall sbiall (e p g SU e A 31 8 Sl gl J 6dl)

gl Jsill 8 ALEN yualiall ) ) dpelicall slaall dallas a5 S ) 5 4alidal) cilalst)
daial)
Canll Llal) Luaa ¥ 5 Lpmad il sl Gy Apalall s (g piall JA ALEN jealially allall alaia ¥ o)
o Ll axe 5 4al) il a8 gl Apaliy jaliall o3 Caati | al) GISH a3 sall LalaY AY)
Gib e Ll bl Galiaial yue dlaall Alulull 5 o pdll olie s Ja Lild cllAl 4] 3 oo gl 5 yiSA) el
Cro e Lsins A3l I Lidlle Uiy oad) SN Ll iy ) L 5 dpsladl) ) Ygms Gladly 53l
il L & )5 puall (im s il abiall ¢ s )SI ¢ dSall ¢ aladll ¢ a gpedSl) e Jaids Al ALEN pualial)
Ofllag 2 a5 ST V) (Bl a8y 3 shad jualiall o2a A1 (e o spealSl 5 a5 )SI 5 Galia 22y | [1,2] 03080
oaiars (8 WS say Gl e dale 4 5V (e e SIS AN a5 (CrF0) ol s Cr*3 SN o 5 S
Jalay Alalaall Jie AL jealial) o o gind i) ABLL il slall Aallaal 3k 520 cllin ay e (S5 Alall U8 (e
b LS 38 o) 20l U8 e ALEN jualiall (g 55 hacmall (i (o Anilil) dpac il 5 dymalad) ALl iyl
3ol ) L) (ya yiiaty  owsSal) ML aladia) ) o S Jilaad omals ey 8 JIEAY) 5 bl 5auS)
Lol ol cldladly Jasid) andll aladiu) gl et aladiuly iYW Jalal aladiul ol Gabat) dda dle
it 3 alall 38 5y Geedlill (g ) Ltay ol il (he L FSIL ) eV ddee ATy Y g 3l ) AGSH Aaia )
6-5 Jslaall dpmea (5585 Latie Jan gl Candl@ll yualiall ) jiel dolee 8 Lagall il purdiall 2a) dpcaalall 41
S gling L5 £ Lasy) Al 1 Abeall o el Josd Latie 31 ia¥) dlee 55 gl an sl A3V duss (555

Ll o) Jlaguy)

and) £ 5l

Gin eSS 08 ahaiuly B psua ol ) I leamdis Lefidat s Hhaiall elally Lelusy ¢l s Fiudll ) o8 & juaa
plaal sae @l e 5 (mortar ) 4usy sty cuisda &5 (6hrs) 32 (80 °C) Aan SbeS (s Cuida
(ASTM) 4l Jul & alaainls (4l 0.2, 0.3, 0.4, 1.5) 4dliss dpna
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MO/L ) S 5 Jsbaa yuiaaid o s seall Glas Sl o pudasall a5 581 (11000 MQ/L) (ol Jsbase alasind o
g o il Llad L 6S 3138 Slea p3i) (6-5 ) PH oadla Jslall Jaal HCI sl dilal 35 (10
bl A3 o5, (48831352 100,200,300,400)

a8 ) DS e 5l aY) ey il -1

e (100MM ) Cisal (1.5MM)asn pans (3, 2, 1.5, 1, 0.5gM) Gindl) 538 (a3 5) Lused 381 3
) 4w (shaker) SLoeS J1a Sless Cia e e 150 am S aladias (110 mg/L )OS a5 SN Jslae
Cias 5,583 3V e US)(15,30,45,60,90,120min) Adlise diey <o it Gy (Radall 550 200
alaie¥) Al 4 2adiuly Cuandy zilaill sy 2 PH=6 dpmels Alag 48 jall 5 ja dajy Aleal)
23 Y 05l S A8 paal (5

O e Y daw Slo Gl 538 a8 062

S Al 380 (0.5,1,1.5,2,3gM) Gl 558 351 s 31351 G Candit il g 4 pal) ol pal
P Cmag ol agie S (PH=6)Readlall Al Cuds ae (10 mg/L) 3= 5% (100mm) a5 S J slas ddlal
el pi (15,30,45,60,90,120minyadkise ey <l yids Zaill salels A8 550 n Aaous S Sl
Jslaall (8 a5 SIS 53 Gl clial) e il Juadl gz all

S A e 7 osall e ju yili -3

oSl oY A S el (Y zasaill e 488416 3553 (100,200,300,400 )z sall de e 5l A ja &
(1) Jsal b n s LeS (388 45 (a5 p23) oty e Jgemsl) 5 (531 %58

Odnilly Gl ) 028 oy 4

paa JSI (3gm )3l BIAN dlaal alind (80°C) (e Y (105°C) i Gludl) 58 (s 505 Al 0 o
da )2y agie JSI (pH=6) ua gen Ay 5 (10 MQ/L) S % a9 SU Jslas 00 (100 mm) L) caval 5 ans
G AL Gt Sl Iobade ) (A8 553 200) Ao el & oy s (3882 45) s2ad Zall 5l e
.ejﬂ‘ S A8 A th‘

byl (aela alaaiuly il -5

(96 %) s AN 3Y) At i35 L (1%) 3555 L il el a8

s oSU saY )3V dr e dpaslall AN A 226

25 (10 ME/L) S 5% 2 S e (ol Jslas ddlal 5 (150 MM) daw Sl sie dued 334 4 il ol jal
il o503 peall 23S g a9 el ) IS5 Huell s aladinly (2,4, 5.5, 7.3 ,10 )osSil Anadall Allall Jyaes
(488204 5 52 200) Ao e 5138 Slea (8 A8 all 3l s A s (45Min) el Coa g5 Sidl) ) 538 (10 (3gmM)
2908 Ol 58S 5 el g el )

Liall padll 5 Joadll Sy ) el ) el 43 e 4y a5 -7

L)lea) (adisall andll) Jaill oS Gidl) ) 0d8) e (3MQ)sle (ssind G)sn SO AL 4 pida 4y a8 Cy sl
A% (pH=6) 4ases da s (10 MO/L) S 52 a5 )8 dslae e (100MM )led) asal s 51 V) A
L (5) Usaall b LS il s 31 35aY) el aY el b (45min) sad 2al 5 s

AN LBl g gl

(Fourier transform infrared spectroscopy) FTIR Jles sl zilai (anid o

S b sy sbld) o) 1 sl ciliniall Jias M (e el ) ptil il gadll s
S5 S Jie dplad pdlae e o gind S i gyl y iy Sall s Sl ) 48l salall s3gd dpul!
4 pral 4y )y FTIR 4l o)) | Glaaally palaall azy e e AL Ld Al sina) s JauS 5 aedls
elae 2a) 55 12 (133880m ™) e jall diad il glall ) el e Jaad ) ) sl 8 Al 5 Alladl) aaladll
e g dadll vie | JauS 5 SN Gadla (500-H Aoy JnS 5 el 5 adl malaall dga s () S 1 JiS 5yl
A 38 5 JausS g3 SN el (g B0en i 50 JSH qalane jeda (1739 5 1630cm™) daall

oS Ol A1 e Bl 588 A0S 5 ) eV iy 46 -]

DI5RY) ey e (A8 45 )asas ) < gl Baly 5 IS5 ) 8 (g al e 3l 1 5RY) o) (1) JSEN e Jaad
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Abstract

In this work, a double-sided solar panel (bifacial solar cell configuration) comprising of
two-sided silicon PV panels was investigated. They were installed as a double solar panel
that generated an electric current from both sides. The module was fixed on an adjustable
ground mounted frame and the tilt angle was varied to be (30°, 45°, 60°, and 90°). For each
angle, temperature and irradiance were measured in a sunny day at noon in the mid of July in
Baghdad city exactly in (July 20", 2017). The photovoltaic performance of each individual
panel shows a remarkable variation with tilt angle which attributed to the impact of irradiance
and surface temperature of each panel. This impact was anticipated based on Shockley &
Queisser principle and Burech equation. The results revealed that the rear panel is performing
better than the front panel. Despite that the backward panel was exposed to a lower
illumination, it supplied higher power conversion efficiency than this of the front panel
except for the case of 90° tilt angle.

Keywords: Silicon solar panel, bifacial, tilt angle.

Introduction

Under some circumstances, the PV station is limited by a finite area. Therefore, the
alternative configuration of silicon solar cell is required to increase the output power per unit
area. One of the suggestions is to invest the background light scattered from the ground
(albedo) and hit the backside of the panel ™. In the conventional silicon solar cells, the top
surface is the only side that sunlight is being absorbed and converted into electricity.
Backside is typically coated with an opaque layer of metal contact that cannot absorb any
light. In order to capture the albedo, a metallic grid is deposited onto the backside of the cell
instead of a blanket of metal layer. Bifacial solar cell was first patented by the end of (1979).
This type of cell is an active for both sides. Simplified bifacial panels are based on standard
monofacial structure with p-n junction. In silicon solar cell, the semiconductor substrate
could be n-type or p-type. Here we have polycrystalline of two individual solar panels; both
of them are p-type semiconductor. Bifacial solar cells are devices which able to absorb
sunlight photon from the front and rear side of the panel individually to generate electric
power. Solar cells on the house roof suffer from the wide variety of operating temperatures.
Thus, it is urgent and imperative to study the effect of ambient temperature on the bifacial
solar panel characteristics. This effect is rarely taken into account when the cell parameters
are determined in the research labs.

Method/ Experimental Work

Two solar modules of polycrystalline silicon p-n junction made on a p-type wafer were
used in this study. The two modules were first characterized at the standard (AM1.5G)
conditions (1000W/m? illumination and (298K) ambient temperature) using sun simulator
type (Keyland). In the outdoor measurements, panels’ parameters were determined using
Prova-200 PV portable module analyzer. The panel’s surface temperature and the sunlight
illumination during the experiment were measured using a solar power meter type (SPM-
1116S) and an environmental meter type (Extech EN300) respectively. The system was fixed
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directly to the south so that the front side will be facing south while the rear side will be
oriented to the ground.

Results and Discussion

Figure (1) shows that irradiance in the shadow is about five folds less than that of direct
exposure at (30°) tilt angle (the data were collected in in July 20" 2017 at 11:30AM, height
of the panel is 0.5m). Although, the disparity is reduced with increasing tilt angle and the
irradiance rate on both sides becomes close at 90° tilt angle. At (30°) tilt angle, the irradiance
reaches to (825W/m?) at same date, a near value to the (AM1.5G) standard irradiance
(1000W/m?). This is because the sun's altitude at the measurements date and time is (71°. At
30°) tilt angle, the solar incident beam angle on the panel's surface will be (11°) which is
nearly perpendicular to the surface of the panel.

—=— Direct Exposure
—o— Albedo Exposure

3IO 4I0 5I0 6IO 7I0 8I0 9IO
Tilt Angle (Degrees)
Figure (1): Solar Irradiance vs tilt angle for both direct and albedo exposure.

Figure (2) demonstrates the variation of surface temperature at various tilt angles
monitored by using k-type thermocouple. The front surface incurs higher temperature
compared to rear surface. The front surface temperature at (30°) tilt angle, for instance is
(57°C), while it is (48.5°C) for the rear surface at the same tilt angle which is (8°C)
temperature difference. This difference is considered significant in solar cell operation and
can affect dramatically on the cell performance. When the tilting angle increases the surface
temperature decreases slightly. However, the irradiance decreases with increasing the tilt
angle as well as presented earlier in Figure (1). This can suggest that the benefit of decreasing
surface temperature will be hampered by the reduction in the solar irradiance.

58

—=— Front Panel
) .\/\_._m"a:e'

Panel Temperature (°C)
ey S (2] ol (4a)
[e2] oo o N S

~
N
1

42

3lO 4l0 5lO 6l0 7l0 8lO 9l0
Tilt Angle (Degrees)
Figure (2): Surface temperature vs tilt angle for direct and albedo exposure.
The photovoltaic performance of the front and rear panels at various tilt angles is

demonstrated in Figure (3) (a, b, ¢, & d). Since the front panel is illuminated with a higher
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irradiance than the rear panel (about five folds higher), it provides higher (Voc) and (Jsc) as
shown in Figure (3) (a & b). However, the PCE and FF of the rear panel are interestingly
higher than their corresponding values of the front panel. This interesting result can be
ascribed directly to the panel's temperature. The high temperature of the front panel (~8°C
higher than the rear) reduces the overall performance of the front panel leading to a lower
PCE and a lower FF as shown in Figure (3) (c & d). This result suggests that silicon solar
panels can introduce higher efficiency in the shade than under the sun in the extremely hot
weather. The exception is the (90°) tilt angle where the PCE of the front panel exceeds that of
the rear panel. This is because both panels have close values of temperature at this specific
angle. To investigate the effect of temperature on the power conversion efficiency of a solar
cell, the so-called "detailed balance principle” established by Shockley & Queisser can be
used. Based on this principle, the recombination process of the solar cell is increased by
increasing temperature. The assumption is that every recombination creates a photon and this
process can be thought up as a photon recycling. Therefore, the net of the photo-generated
carriers extracted out of the cell will be reduced. Consequently, the power conversion
efficiency of the device will be reduced. At (11:30 AM), tilt angle increases, both Voc and
Jsc decrease for both front and rear panel. As presented earlier in Figures (3&4), both
irradiance and temperature decrease with increasing tilt angle, which means: at small tilt
angles (namely 30°), irradiance and temperature are at their highest.

10 19
—=— Front Panel —=— Front Panel
—e— Rear Panel —e— Rear Panel
8 4
< 6 S
< 0184
~ o
3 44 > *— o °
Lar] \
2 7 - . O
(a) (b)
0 y T T T T T T 17 T T T T T T T
30 40 50 60 70 80 90 30 40 50 60 70 80 20
Tilt Angle (Degrees) Tilt Angle (Degrees)
18 0.8
—=— Front Panel —=— Front Panel
< —e— Rear Panel —e— Rear Panel
S 164 0.7 4
>
(&}
S 144 o
8 gos
i 12 &
§ =05
£ 104
g
§ g 0.4+
(c) (d)
6 T T T T T T T 0.3 T T T T T T T
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Tilt Angle (Degrees) Tilt Angle (Degrees)

Figure (3): Photovoltaic parameters of the front and rear panels namely: Jsc (a), Voc (b), PCE
(c), and FF (d). Data were collected at 12:00 PM in July 20", 2017.
Temperature affects series resistance (Rs) and shunt resistance (Rsn) 2. These parameters can
be extracted from the JV curve by taking the reciprocal of slopes of the Jsc region and Voc
region to estimate Rsh and Rs respectively, as depicted in Figure (4). In the ideal solar cell, (Rs
= 0 and Rsh = ). Substantial amount of Rsand finite amount of Rsn in actual cell will reduce
the fill factor to less than unity (the ideal Shockley diode). The reduction in FF causes a
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reduction in power conversion efficiency. Both Rs and Rsn of the front and rear panels were
calculated by using OriginLab software to obtain precise results.

1.8

2 4 6 8 10 12 14 161 18 20
V (Volts)
Figure (4): The method used to calculate series and shunt resistances.

Conclusions

From what has been discussed previously, it can be concluded that photovoltaic
performance of bifacial silicon solar panel is very sensitive to the operating temperature. The
panel exposed to the albedo can provide higher efficiency than that of direct exposure
because in albedo the surface temperature can be dropped to up to (~8°C) compared to the
front surface temperature. The results also showed that parallel connection can provide higher
power than the series connection of the system. The power gain in series connection is less
than zero except for (90°C) tilt angle, while in parallel connection the gain exceeds (25%) for
all tilt angles used in this study.
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L nidee 45 glal) olsal) (pa cily 6 9 abua 1 (5 paic A1 3 Adaal) cull siil) Gldal aladini 43
43- Using Bentonite Clay Stone for Removing of Lead and Cobalt Metals
from Waste Water
Ohalas (33l daaa 33cJlar A a2 (o g 38 U2 ay S0 ) 2 (Al Jle £1am2 (3 g daaa gl
4 glaasS g il g Ay glaassl) & ga) 38 ja /S linall gy ghailll g iad) BLat
diulf g Badatiall A8Ual) &gy 38 e /S lkall i ghatl) g ual) 5LA2
3k daaly 3
energy.environment.center@industry.gov.ig?

dadal)

Gl e aglillas (e Sl 5 Galia I (g guaie AT 8 A8 jall ol gl Lkl aladind 4uSal Gl (e
Al s (9,8,7)cubisin O 5 sl G il L1 dpcaaladl Al 4 Haaall @l il Gull e 4y jiias
Gl gl ()5, (oaeladl ladie 5 el elally J e, ala) cligiidl & 53 (7,5.5,4.6) <ulisiall 2 g 50 dpuadlal)
raindl 32 il Jallaall (4382 15,30,45,60,90,120,180,240) L2 e 5 (&2 1,0.8,0.6,0.4,0.2)

Jemdl 56 (e SSIPH e b€ 5 Gabia )l (g uainl s ginll aladiud ¢ sb (5 e Cun i Ergan il @ jelal
Jogmin ol sy aladinly il e (5.5)pH 2 <l Sl 5 pabia 1 (865 98 %) <l ) 5iaY) o jlas 8 A1)
daw JB 5 (97.86 5 99 %) Jail (Igm) B> cbigndl g, by die AV B Lin | hddl sldl
ol sl (2.44 N 6.86 mglg) s c=balll (2.47 S 12.12mglg) ) e

5 ol U (100 %) a3 oo A 331 Apnsi gl 5 (o) sl 50) 58 5 5l dillavall aaBlal) (305 el
52l Jllaall i sl (g (2.5gm) phadiud ie iy <1V (74%)

O e das | il QU alia I A Y Al el ol s 3 Apalidal) cilalgl)

daniall
Jall), (5 sbaas€ll i) et Al Ailide LD Leidad (San dpelivall sbiall (o ALEN jualial) 451 dilee
[3] a5 A 56U ap il nSall el 5 )

ALE) paliall 5 5Lal) salall s 55 die Ll A8 5 Juaiill &) g ALEN yoalial) A1 51 L8 50l D ) 5iaY) A e g
gl Clalaall Jie JB sl 488 iy il syl sai sl as il maal s [S]( Dl andl) 5 ¥ 53) e
sua ) el das aly 58 sl Adaa 3aleS il Jie dpaplall QLY aladiul i (Bio-sorbent) s ke 2 saS de )l
[B]lssY) Jaall 5 ) ey a8l gal dpsdand) Aabisall (e 2 35 o gun Sl Glagual) ana A8

Mg2 AL10 Si60 (OH)12 sl dliisa s Cui ol 5 g gall (pana (g dpuash ) 5 gy (55 8 jdim anil Cull il
L J8 (e Leal il 5 L) oy Al 4 2l o) aaall/ Jla¥) dddlas A 3 all 4 855 il [6] (Na,Ca)
38 giall s il okl aladiiad dul 5o ) dad) Gaagy | caleall 5 deluall 50 358 dadill 481 2l o ol il sl
u#\A\J\A)#ﬂcmaﬂﬁmuj)k@u&uéﬂﬁwhpc\:\awﬁbﬂ\}wh@)ﬂL“g‘)m.u: d\)\\:ﬂ“

- il 4005 Jillae s aal g jeaie @l dillae aladiinly @lld 5 (Graalally Ladie s, elally J gusia als)

lendl ¢ 3l

eriinal) 5 3ea Y] 5 3 sall

b elay gadall any aluialy s el Cileliall Aalal) 48 i) e salal) s2a o J el a3 el sind) okl -
Lpmdall A ol Wle [5](100°C) Ao Chaiadl) 23 e g Jalaall Taaall alasiuly g yill 5 48 3l 550 a A )y
i Sl (s Aol 5 4laslii 5 (240 /g ) 489 Llall 3l sal) 2S5 (PH 6.8) Justll el
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- iyl Jalall -

MQ/g ) =S bl Jslaall Ca36as A e (ppm) (50 M/g ) oSk <l Sl g (abia ) Jallae & jas
psdgaall Moo s0a dneld 5 HCI el il (adla s, HNO3 el iS5 ol (pasla dpimals Jllsa s, (1000
sabaia¥) Jlea aladinly Gasdll o) yalad (ole 1) S0 Akl slaall  (pH)dzaalall i1l Joaxidl NaOH
aad oy bas s Jlall uldll sl apadl uly KU g Galia )l (5 maind 4l Jallas jcaas JUA e 5]
gkl

DAl el
(50 MQ/Q) 5! 38 i by S 5 o (5 i o JSI (50 M) Jillone A3 & pomn <l gil) sl 4 53
il y Jpuiall 5 ouall oA il gl Ga (0.4gM) Ll ol s i JS& JI) e (5.5,4.6)pH e
ESL«.’J\ Gady ¢ (300rpm) ic yu (4hrs) saal ) el Jlea aladial CS‘}A:’ ST o Hie JS0 QJ\)SX\ e padall
(1) Adlas rom A3 Cansd lasial g il KU g gl 1) 580 5 aid g
paba ) g maie 38 e (S0MI ) pans (50 MO/g) S dillae (5) Lpwand o8 culiginll 55 x50 2 -
ol (e i sl e (0.2,0.4,0.6,0.8,1gm) ol sl dilals JI sl e (5.5,4.6) pH xie 3 iie < cily I
dic yu el Slen o84S pa 3 blal) oy s dusedll = 3la (pe S0 il gil) Alla and Ay jad e A3 3 A LdY)
G &Y A Gldiady il @l Sl g palia I 38 55wl &5 5 il clas s (4hrs ) 3a< ( rpm300)
(2) Halas s 31 31 a5 (1) Alaladl)

Removal %= [ (Co—C¢) 100/ Co  ........ (1)

oDl (e ) i A i

Jpmnall i sinll e (2.5gM) Adlial 5 2 jie JSi i S5 Gabia )l (e IS (500MI) pasns Jslae jumss o
Mg eubline jae aladicl (rpm300) de s Culslaall dongy il e (5.5,4.6) pHaie Lhidl sLalb
Y A aat s =311 (B ualiall 35S0 5 (uld 5 (15,30,45,60,120,180,240min) Axie ) <l 58 (e z3laill
S e (2) 5 (1) ot pladinly ) 5 das g

Adsorption capacity q (mg/g) =[(Co—Cy) VI/m ... )

dEBla gl

ke JSay Gl &I 5 Gala )l (5 peainl AV A (1) JSE maas Gua Jamally HAD) gl alasind -
paslay Ladiall gohiall clallh Jguaall | alall ) culiginll ga (0.4gM) Haiul 5 (50 mg/g) S S i
(97.6- 98 %)xie pala AN 31 L G pae B3 s (M5l e pH( 5.554.6) Lpaslall Al e 5 (2l <)
s ¢ el 8 salaie a3 635 el elally J gusall s sl aladinly (86 %) <l sSU A i Juaidl
Al aalaall 1 QS5 e JIaS o 58 55 gl ) 5 il S AD Y das e CllE (aalally (5 b)) lanlill) dylee
CASe pilee e el Gl s sl o e [5] Al
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100 -
90 -
80 -
70 -
60 -
50 - OPb %
a0 - HCo%
30 -
20 -
10 | | |
Be s Be J pusis Be kil

Removal % of Pb and Co

Bentonite type

Jymiall | Alal) ) ol il (o diline £ 531 o M5l e (5.5,4.6)pH e iy S 5 Gl 1 A3 dasi (1) IS
Al Sl aalay Ladiall o il el

Qo pa addiiall Cyl gl (59 e (e e Jgeandl o8 Sl 8 (1) Jaad) Jlay s s gl ¢ 5 s -
Candi ) Cua ) eV das pa g 3 Mgl e (5.5,4.6)pH 2ie s (50 mg/g) <l Sl 5 pabia 1) Jallaa 58 53
)JH\ O Sl g el ‘d}@.u: 9 J\)SAY\ cﬁ\y 3)5} ‘;\ Sl @ Y | derig t_u\_\}.\.\.\“ 09 BJL!J QAU\)\){\ PR
Ol )5 drs (aliai) ol il g dadie juall a8l all 5585 ML 5 adlil) QWi 5 aliall skl 1 Jild)

AU el s A5 i e e B33
b Sl g abia I A 5 At g 38 5 e i gill (59 et 35 (1) Jsas
EERE 31 550 s
?‘)‘;'/eb’d“ ?‘)t/e‘)ﬂ‘ )—15)-!
foeta)) BE pala
e L e s [l | el [as
(s 53y <y 51 T oaballl | )l alale) [ e gl
%od) ! % e | (Y o) e Y |
6.8575 54.86 12.12 97 22.57 1.5 0.2
5.145 82.32 6.08 97.4 8.84 1.3 0.4
3.7 88.6 4.10 98.594 5.7 0.703 0.6
2.96 94.68 3.09 98.892 2.66 0.554 0.8
245 97.86 2.47 99.098 1.07 0.451 1
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s Ol 3303 O G 1Y) Aas JIE G aodiaal) i il (558305 o (2 Aabae ) ) 55eY) da o i
sl b Al Aa AN & shad) e 315 Al seas s AunTandl Zaliaall 335 L 5 31 50U Alladl) g sall (g LS
(0.6-0.4gm) @ o135 (Saa MUl

39S 5 byl aglilae & il S 5 abia I e JSI AN Y Aty (_pasalind) Bpalal Jallaa ) el (g -
DEY Al ) s ym jad Aalide dadad ) i die (2.5gm) <ubisinll s ae (500) ax> 5 (50 mg/g)
(100 %)L (60min) <dl xie Y il Laadl s (2) Jsaa b dana s &5 LSy )il dlee
e (2.5 gm) plasiul xie (174%) AL 5 (120min) < sl die s A ) Jaad) Cua il KU e 5 i (alia
) ae sl wst A pad A (0.4-0.2gm) plasiud die iy Ul g Gaboa I Aalal) il ol s Culs gill
oabia )l i il 51 5] A s S35 A1 Y1 8 abia 1 daal 5 Aliadl pe o saall CDER) e V)l
(7.4 5 10) 2oal sda (A 315 daw S Cua Sl e (6,86 512.12 mg/g) <bisSl) ae Lo (0 S
0 aaa Agealall Ol Jiaall aladil Lo sal) <l V1 131 O ) Cimaay | sl e il SO g alia 5l
Laxiiaal) 5 3l sall) (55 oo Ua aSaiall Jalall o 5ol 5l el I Guadlill g A AIY) N dalaY 5 juad

Pb >S5
‘ A Pb Co 8.8 (LV/pala)
S 3) el s ) el CO % 4smsi | 9p A | (L) sale)
(pe/p2la) (pe/pale)gaba )l | Al 5Y) Ay time
0 0 0 0 50 50 0
7 8.6 70 86 15 7 15
7.2 9.2 72 92 14 4 30
7 9.8 70 98 15 1 45
7 10 70 100 15 0 60
7.4 10 74 100 13 0| 120
7.4 10 74 100 13 0| 180
7.4 10 74 100 13 0| 240
Glaliiia)

ealiadl A5 2 L) o Jlie) 5 (5.5) die cl Sl 5 (PH 4.6 ) e pabia )l A5 8 el gl Al 5ol
e a5 geall 2S5 2 Aol 5 (5 sl G il dlae aladiind 0SaT | ALY 3S) i) b dpeLuall syl (e ALE
oty Al &I g alia 1) A 51 A<l A 3 A e 3 8 Fieal) Bale (s 83k 5l KU g alia M1 AN Y PH 8

Bkl sl ae (60 MiN)Usedli ) 2o Lagia IS N 5ill e (70 %) 5 (100%)
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B A L) 3l (20 % W/w) Cmeta sl g (10 Yo W/W) (o gLl fmpeaati 44
Calgal)
44- Formulation of Tylosin Tartrate (10 % w/w) and Neomycin Sulphate
(20 % w/w) Powder for Treatment Bacterial Infection in Poultry
¢ e Jlaa Lia ¢ hluas Jule 28 ) ¢ ol dana (el ¢ qun a Sl e (g lha ¢ ke ala daal*
G puall e B
bl Ay 9aY) Uil g Cigag S e
veterinary.drugs.center@industry.gov.iq

Ladal)
sl (e 8 pasid 3] lally 13 (3 pnse JS3 e e sall 5 Cppm s g sl umstunall A1 53 A0S 5 5 puma
Arpeal Al 5 A sl S i Clal) Al 5 Ay gl lsliadl) o 55 (10 %6 W/W) 35S s sl (5 s
.(Mycoplasma <l ¢ Streptococcus « Staphylococcuse Pasteurella « Campylobacter ) »/_S
« Haemophilus) a!_S aaual L) g daa sall L 3Sl1 aia Jlad (5 s dlas 98 5 (20 % W/W) 2S5 Omele sl
Staphylococcus and ¢« E. coli¢ Campylobacter ¢« Bordetella ¢« Pasteurella < Salmonella
sac O aa (Rickettsia spp. <M s Mycoplasma ¢« Chlamydia ~ Jxé il 415 Streptococcus spp.
eaniuaall don ol ) Aladll and il il 3) W peaniivedd] aciaall dledll S 5 ) U gea sl A 50 LS i
(110 - 90 %) saaizall A giwal) 2538l fpea s Al e il Bale ) daally SIS (98 %) O ol 3Ll
4\_\..35):\“ J\)ﬂu\}@uh}] . (60 <50 <40 OC)BJ\PuBJmeM\hDJM\JJ&LC:}M\ JLAEQ\&A
3 o) lgall ULl 3l jmaioal) dllad sl apiil) il iy | g 7 samsall 4y ) sinadl) 3 50al) Cpanm 400 50l
4shia i (Chronic Respiratory Disease) ¢ el (il a jals dbas o 51 (7) ars 4ala (1000) e woa

Ry / s hand) i) e jalall 8l Cus ol sle (e (1 g/ 2 L) Ao s ol B35

dadial)

Bnse JS5 (20 % WIW) IS5 Oaesbe sill 5 (10 % W/ W) S5 G s (5 saadl sliaall (e JS 408 i) e
el cald

-1 Ol -]

o 2sana Ll aly o) S Bal dun gal) LI s Caplall a5 0 4l (2 s SLall de sana (o e gL iy
paxin | (Streptomyces fradiae) a3 (e @l (b JS&) 35 5o sl | 6l S draal dald) L i)
17 4ehasind die ) e e (sae 4l sl 5 S 5 A 53 Clibal) 730 (5 shand) Jlaall 8 (s 5L

2] el G0 e (B5 Mg/ KQ) Lo de o gl sall A aadiy

: (Clinical use) (sl plaain) -

b &l Cleall Sl L slall ¢ juall gl ¢ an gl ¢ Al ¢ e 4, gl GV aadiy
B weall ) gaaldl 85 5a 1 das) el 5 Selall 5 plie )

: (Mode of action) /sl Jae 44 yha -

- Oig ) e dandi (33 yla e ey il el sail S 5 Al gL

: (Spectrum of activity) 4l caa -

: e al S dipal Ao sall al jall LSl e Ciuall gl g 5 (pans gL

. Corynebacteria « Streptococci « Staphylococci

A<, (Campylobacter coli) s Jld 4l Ja gl (815 o) S Lsal DLl LKA e asima il
C[3] ol (e Ay aall a3 Sl am Jlad il a1 I (Spirochaetes)

[4] Jsilisall (& GlsAl Q8 ¢ elall 8 sy il siaal (5 sk (3 smane Sy (e sl
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-t Oplasill 2

055 ¢ (Streptomyces fradiae) (s 4de Jeasi (Aminoglycoside) 4e seae (N il (5 pan ian (ol gaill
C[5]¢[4] OsinYU s Vs el sl Gand (§smne S5

Pseudomoas ¢« Pasteurella « Klebsiella « E. coli) : Jdis ol S Gl ALl L Gl JiE J2d 4l ol sl
5 Staphylococci) : die ol S Gl Ll LSl e S3a 86 45 (Salmonella spp. <3S
Gaob oo Onila gl slac ey | 2 Sl 8N 8 (g pal) (308 Tt ) 3 g LAl J3A o 50 ¢ (Streptococci
Ul Y] Z3le A deriay S ¢ (slaall s sanall) dpacagl) sl & dile s die iy oy dalialial ()5S adl)
(1 mg) JS . oalsall (Septicemia) ¢ sedll (iY) S Jarivs SIS 5 (Colibacillosis) <¥la 8 Gl3S 5 4 saall
pall 035 00 (30 MY / K) o 0 sall (8 L ooy ) e ) s 5 (650) 81 &) (e i) s S e
6] pmadl 055 00 (2 91 KQ) 0 Ao oall 82k ) ane cang (S adll (33 5k (e daladinl die (al Gaule sl | [6]

(shend) cailal)
:(6& 100) xS ypanil 3aama o 35k A0 o) gall i jy -]

Propel paraben « (»& 0.09) Methyl paraben « (220) Neomycin sulphate « (210) Tylosin tartrate
. lactose ¢« (a¢ 1) Aerosilc (2 0.03)

 Agdal) 46 sallall aladiuly 4y i) 8 Alalall o) gall Cuina -2

A gall iy 3

CAels Caaiaal 5 (el LA aladinly 44 il 6 A1aal o sall cidals 4

. psiall QST i il & 2autl) -5

sl e 05l ) 3l i -6

d___&Blial g gl

G 5 s sLl 33lal (98 9h) uall iy g A jall 5 Ao 4 jeasivall A gl sl dlladl) il < ekl
Ay @i G (1) dsaall (8 a0 LS (110-90 %) Akl 4 siall cliial sall 3illas 138 5 Grala saill 2Ll
M 33 (65 %) st A5k 5 (60,50,40 OC) Ailie i ya ia y3 aladuly sms s 53l L b sl Al
o salall A5l e 13 Jo 5 Cand) Bae DA A0 A5 e LU Alad () ) 038 MR (a5 (2) U e
L_A‘; (92_5 97 %) il ) (60c SOOC)BJ\P:\AJJ‘;BJLA]\UM@MJ:\QQJ; ¢ 3_pasall 431 gall S i)
G (1) JSEl) A i sa LS 4y ) sivsal) ddal sall Cpaia IS 3alall Adled 8 pnil 13 5 el 3D 55 5e ey sl
Oentla sail) Bale A0l sy | U.AAJ\ & Aeadiuall 3 jall GlaHa aBBle 5 bl Bale Adlad lasi) ma g
05 (3) Usds (A om sa LS el AN 3aa] (65 %) duesd A5k 5 (6065040 OC) Adliaa 4y ) ja Sla )3 aladinly
LS i a5l A8L5 e 138 Ja 5 cpnmnll 55 ODA A5 (RS Cppmain 5l A 51 o) Adladl) ) s il 030 SO
2 gl e (93,8 ¢ 94 %) <uilS Cua (60 ¢ 50 °C) 5l An o (8 5okl Allad 8 Jagisy 508 Caas ¢ 5 juanall
Jlaad) Cuaﬁdﬂ\ (2) d&ﬂ\&@aﬁ%hﬁ);ﬁuﬂ\h\ﬂ\ UA..AU\SBJLA]\ @Lu‘;):\d\ \&JM\HMJJJA
& bl il 8 sl sl dul jo oy jal | uaad) 8 deaiiiusa) 5 ) jall cila 2 458D 5 Gaunla saill 50l Ayllad
o a3 il Jleal) cliledl) Al Aadlall aGeliS jpianivuall Cudil 95 sl 3 yila / Ae) )30 5 ) ) o il sl /
sla 0o (1 g/ 2 L) Ao smrs (sl 35250 Adlaia 8 (e jall (ousdiil) (i 5alls Acaa oL (7) e 42l (1000)
. CM Aalleall YA Culatind g o ydl)

Juall cly b sl B Grele sl ¢ G WU s ol L) Alledl) (1) Jsaa

Jhaall G5 8 A sl sl Aladll 3alall ) &
100.5 % Tylosin tartrate 1
101.2 % Neomycin sulphate 2
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Lapai 4y 5o 5 5 Aaliaa 5 ) s sy 8 (Tylosin tartrate) sabel 4 o) ol Aladll e 3805 53 53 (2) Jsas

(65 %)
(65 %) %5k (Tylosin tartrate) 4 s o) Adledl) i 3l 5 il -
60 °C 50°C 40 °C
% 96.9 98 % 98 % e (D) s | 1
% 96 %978 | 98% | _es(2) sssem | 2
% 92 % 97 98 % 65 (3) s | 3

sk ddlisa sl s s & (Neomycin sulphate) saal da sl ol Al e 5l 558 536 (3) Jsas

(65 %) s
0/) 4 i ! L) dllal)
(65%) %5k (Neomycin sulphate) 4 s sl 4 A 5 il .
60 °C 50°C 40 °C
98 % 98 % 98% | es(1) osrmam | 1
94 % 96 % 98 % 65 (2) s | 2
93.8 % 94 % 96 % e (3) s | 3
2
[ =
S 1.995
T 190 E———— ——— % A0
G B
c 1.985
£ 1908 = S0
£ 1.975
§ 1.97 60 oc
% 1.965
T 196
0 0 4 8 12
time (week)

4 sie dillide i ) <l yid B (Tylosin tartrate) sabel ds sl sl Aladll e 551 all s o il (1) IS
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1.995

1.99 &RV’\ e 40 oC
1.985 \\\
\ \ —=p 50 °c

1.98

1.975 AN 60 o

1.97 !

I 0 4 8 12
time (week)

log.concentration of neomycin

4 gie ilise A3k y il y3 & (Neomycin sulphate) sabel dus ol sl Aladll e 550 all cila yo 5l (2) JSs
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Zad (0139/C59) (20%0) S sh C Calid g culSila alSlunsns gal) (§ sawsa famal -45
Aliald) il gaadl g Gl gal) (B Balad) 4 sl g dpeditl) cililay)
45- Formulation of Doxycycline Hyclate and Vitamin C (20%) (w/w) Oral
Powder for Treatment of Respiratory and Acute Bacterial Infection in

Poultry and Farm Animals
ea.ul.;édhdceﬁaudg-ﬂ ‘d.\b .\.9)‘)*\%44;\cﬁu‘:&Sc@M;UJceﬁ‘ﬁ‘dh‘ﬁ
A skal) 4y 5aY) L) g Gigag 3S e Sliall jphill g Sand) Bl
Veterinary.drugs.center@industry.gov.iq

Ladal

@SOS asS (055/005) ((20%) Soh C opelids CulSila Sl 50 Bsmane 4l50 4S5 Cijas
LIS Gl peY) e gy e shady 1S el 135 oS0 e Jall i) gl eV 2 Slal Qe
A S ¢ (101%) <ilS jiall (o) (8 S il sV 6 sl (andll il o) Agdiall bl gaall 5 Gl sal) Capad
LS (120-90%) 0 5l 05 (Al Ay siasall 3 saall e o 5 (9890) <uilS Cum A€ Al o of L) Alladl) (yand
e 5 ¢ (100-100.8%) O ) 58 il CulS s jedl 4336 3aad 48 jall 3 ) ja Ao ) (3 (9 smnnall ALl Al jo 5
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https://ar.wikipedia.org/wiki/%D9%85%D8%B6%D8%A7%D8%AF_%D9%84%D9%84%D8%A3%D9%83%D8%B3%D8%AF%D8%A9
https://ar.wikipedia.org/wiki/%D8%A3%D9%83%D8%B3%D8%AC%D9%8A%D9%86
https://ar.wikipedia.org/wiki/%D9%83%D8%B1%D8%A7%D8%AA_%D8%A7%D9%84%D8%AF%D9%85_%D8%A7%D9%84%D8%AD%D9%85%D8%B1%D8%A7%D8%A1
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%AC%D9%87%D8%A7%D8%B2_%D8%A7%D9%84%D8%AA%D9%86%D9%81%D8%B3%D9%8A
https://ar.wikipedia.org/w/index.php?title=%D9%84%D8%B4%D8%A8%D9%83%D9%8A%D8%A9&action=edit&redlink=1
https://ar.wikipedia.org/w/index.php?title=%D8%A7%D9%84%D8%A3%D8%AD%D9%85%D8%A7%D8%B6_%D8%A7%D9%84%D8%AF%D9%87%D9%86%D9%8A%D8%A9_%D8%B0%D8%A7%D8%AA_%D8%A7%D9%84%D8%B1%D9%88%D8%A7%D8%A8%D8%B7_%D8%BA%D9%8A%D8%B1_%D8%A7%D9%84%D9%85%D8%B4%D8%A8%D8%B9%D8%A9&action=edit&redlink=1
https://ar.wikipedia.org/wiki/%D8%B9%D9%86%D8%B5%D8%B1_%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A6%D9%8A
https://ar.wikipedia.org/wiki/%D8%B1%D9%82%D9%85_%D8%B0%D8%B1%D9%8A
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2Ll (e LeS 2000 @ sitlias + (5 (palid jutaniise (10 100gM _pias
LSl) A Judeal)
20 & Ol 1
0.08 Ciilis a 23 gucd 2
78.92 BT 3
0.70 Ol Jie 4
0.30 Gl das 5

opaail) 45yl

Leie S 1) 5 ) il (5ede3e 261) 3 sall iy -1

. (Min10) saal Gaalusall Badla ddassl g o i) (362¢1) 3 sall el -3
oslal) ) sy (i Al Bl e (5 ¢ 4) Al ol pall il 4
Lol s G A8 giall WLSL paatul Le 5

4S8 ¢ gl
4y siwall 400 pal) cliial gall 4iillae Leil se lan Bam 0 (B pelif)lladl) salall 4alaSl clia gadll < yelal
sua Aullady g 4 5al) Ay sl Clieal gall Wllas G (VIT E+SELENIUM 20%)  easivall o8 Sl
.(103%) <i\S G
I (g5« I gm 500 Zaw)(VIT E+SELENIUM 20%) seasivss (e z3bai (6) s )l &y yusd) Aasd 501
ol A a3 o G Lo 05805 s B el (s ST 23S ) gl e a ol Slai/is sl it
B pilil) S ¢ anl) AU el (e (Alad g 1( el 14) sem s (Kgm 2) ¢l (Balar 100)22e alull #laall
i) 3algd b oela Lo Guune U o gual) Janall (all U1 8 50l 55 dcand) ana (8 (st Jan ol G
At ) N5 ) ) Al dlary/ g ) cadiaall (a3 jaliall  isl)

S s 5 Syl
YLl e AUl Gl o) e Z3all g A8 6l 880 all )y iastiall (e il 138 22y
OS5 zalld coaa ) (E) el sldae b z3lall ot ud W Al (5 (el (a8 (e A ealill 4y aia )
Lo on B A llad o ) (G d g ian yall () gl pial 3 o) (834 aily u_xA_“gLfAJ\ 89-‘-‘-‘1-‘-“‘}....... | aic o
= e sa e Ll A g g A lae Ay yoidall Alladl) () Dlcad ¢ 283l I3 Agal) (pa ar il Bale S B ela
Lk 4l 1Y gy o) 210 gty Al om 3 ¢ el 2005

J.\LAA.A-“
1- Veterinary applied pharmacology(1977).
2- Azza EI-Sebai (2000). Influence of selenium and vitamin E as antioxidants on Immune
system and some physiological aspects in broiler chickens. Egypt. Poult. Sci. Vol 20 (1V)
Dec. 2000 (1065-1082).
3- European Pharmacopoeia (2002),4Th edition.
4-Metwally, M.A. (2003). Effects of vitamin E on the performance of Dandarawi hens
( exposed to heat stress. Egypt. Poult. Sci. Vol. 23 115-127).
5- British pharmacopoeia ( 2013).
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48- Formulation of Clotrimazole (200mg) Vaginal Tablet for Veterinary Uses
éu.ule dada (laa QAJJJ aﬁéu s ?“"‘19 daa) chLa.a @.JALA d..g.\ﬁ cﬁh\ﬁ‘ dk\jﬁ S daa)
Jals 43)\ Le LG.A (dada
A bl Ay 9 Uil g Cigag Sy /e liuall y ghaill g Ciad) Sl
veterinary.drugs.center@industry.gov.iq

-

AadAll
Lo s il gl 3 Ay pladl) (5 saal) dadladd Janless (200 MQ) S s Js et i S Ailigea Gl 31 48l 50 LS 55 & pucan
S il Clandl sl Alile @l ki e gl ol pals JSE elianl) dandl ki e daalill Gliapall ¢l
Caaly 40S il dlle Alad ‘“55}‘\1\ S sbasll Jandl)l &I Gy 5 juseall 5 55Kl Gl pall A il Slead) s
At 52al Aagliall ) ) & maiaall () 38 ey A ) A0S s 5o ¢ A gl Ay ) gl daua) sall aitlas a5 (100%)
BEA c@}ﬁb}ﬂw| aadll ‘5&: Alaie YL (60%) :‘—'}L’J} (40&5()‘600C) O gl Y5 s Gila gst )@_&\
o Llee Lgiulat vie duila BT (g) ) sed a2l 25aY) 4y aY) (e AuS Sl iind s (98%)ie Lal il 5 4uS il Allad
53 / goball adiaall (e Jad saled OMA e Jladll a2kl b pidls ) A8Vl Lliad) @l pall e 2ae

5 skl

4k (yal yal Al 53 al B8 ¢ Clotrimazole ) Jis les i slS @ dalisall il

Aaa8al)

3 ke ¢ 1-[(2-Chlorophenyl) diphenylmethyl]-1H-imidazole SlbwsSll 4aul 5 ki slas Clotrimazole
e ol aadiny Cadal) auls elia J 3l a5 slalls Glsdll AL ile jdcal ol (ianl o)) il A5l 3ok oo
Cya i) gl puia Ale e sbiayd) apal Sl AlaY) ezl (Candidiasis) Sl i cliagal
Jsi by 55595 5 S Ll Sleall Leia s dnluadl 3 eal) ) giad o) adal) o 3 paiie L) b o)
Lial je dagti Y 8 dald (aleal Vs el diline Vs b Cpialdl DS 8 ALl sl e s
LYl o Cae BN (e 230 D Ml s AiaY) b cla iy salall Ay Sl U g Ay pladll cLglY)
(7) Aslladl) die Jan gl e Alsladd) angy 1A (adlall 4 sl o gl Jaey s ohail) ol (5 Sll Jagall gl
SR il i ) g5 A0 Y Al s a5 «(Gardnerella vaginalis ) daleall 4l il Jaead) Gl
Gie el sl (("pelvic inflammatory disease)" o=l Sl (e bssias Ulal K5 Aulill Sleall
el 5 (Trichomonas vaginalis) ik Llay) e il Jigall Gleill 58 5 @ paiially Jagall gl sl aa )
<Yl i (external genital candidiasis) &l Glcana) i (balanitis) 4diad)l cledl i (vaginitis ) Jud)
2] (vulvovaginal candidiasis) el > 4

LAl 4 Al duse ) & Jelalll 3y )k e il Hlasll J8 e salall sda Jaai ; (Clotrimazole ) altxdll 3Ll Jae 4l
Z AN U 4l sina g 4Tl K o Anise AN oelie b Cigaa ) (035 Las Ayl ANAT Cansall yladl
[4,3] Al ikl ge ) A
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https://ar.wikipedia.org/wiki/%D8%AF%D8%A7%D8%A1_%D8%A7%D9%84%D9%85%D8%A8%D9%8A%D8%B6%D8%A7%D8%AA
https://ar.wikipedia.org/wiki/%D9%85%D8%A8%D9%8A%D8%B6%D8%A9_%D8%A8%D9%8A%D8%B6%D8%A7%D8%A1
https://ar.wikipedia.org/wiki/%D8%AC%D9%86%D8%B3_%28%D8%AA%D8%B5%D9%86%D9%8A%D9%81%29
https://ar.wikipedia.org/wiki/%D9%85%D8%A8%D9%8A%D8%B6%D8%A9_%D8%A8%D9%8A%D8%B6%D8%A7%D8%A1
https://ar.wikipedia.org/wiki/%D8%AC%D9%86%D8%B3_%28%D8%AA%D8%B5%D9%86%D9%8A%D9%81%29
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Jasd) 43y ks

- b LS S il @ jas
DS ) (A AL ) pall e i35 ]

ple /4 Gl gisall Tl
100 (Clotrimazole)Js e 5 5 1
9.5 (Sodium bicarbonate)e s seall <l g 1S 2

16 (Citric acid)<l yiud (el 3

9.5 (Mg. stearate)<cu yiu a suaire 4
99.5 (Starch)l 5
7.5 (Lactose) )s8Y 6

Codlaie i e Jpeanllde b a saal Gl A 8 Cana 28 Lgmsan 3 sall i 2
lall jaast Sl L Aaall Cia g ¢ JsaS (e Q5 Lpran ) sall (g Alagusy ime S5 3

s ¢ deard)l daguily il pza gl (e Jgeandl 4818 3a0) ol dee aslio 6l e Glpall Ao @yl 4
cdaaadll al A e J panlldanlic de jun s gaad) (S A3SLle 8 dinal)

Gl AaSaa (585 Capny i 100 e 85500 e b al 51 e -5

:slial ifiall il sall Canen 5 D) AL 3 al BV S

Shape : Shallow Concave.
Weight :05¢g

Diameter: 12.9mm

Hardness: 12.6 S.C

Friability : 0.39%
Disintegration : 0.7 - 11 at 37-C

PH 14.2
Lﬁmb @UJ\
¢( 100%) <als dllad ( HPLC Slea aul 5 48 52l S 5ill) (zero time) sl ¥ (s sbaasll andll il i

430 gall 2 gl 3. A5 ,lad (Candida albicans ) ké aladinls s bl g Sl Gasdl) ) 4 5l Cimad LS
O oS )l das o ¢ pialdl S 3 (zone of inhibition) dawdll yhad 45 e JIA (e daulidl) 3ald) ae 3 sl
Jilai S Sl ndl el (6) s2al5 (60¢50¢40) 3ol _all s 53 3 L H3 ey A sall A€ il A Cuand | okl
GOAN s Adlall 51 Al A il S W Llle o gay Japdill a8 Jasey ki qe (1 5Y) sl il e Leanilis 8 il
LSl Gf s gl ¢ (HPLC) Sles alasinls (5 5sbasSll (andll ddasd g A0S il 48 Capa L (1) Jalade dlsha 5dl
& A sall s aladiad )Gl dsay5 (98 %)asas die sl s dun sl gl Lidlad sliyg a i il e culaila
30 Land JYA (e dareal) Lelaads 4l sall A0S gl Gl e g dand il Ciladl B2l ) el 3l A
Bl il )5 Sk (g el il 8 Ll A )y pn BBV mnd (b ol s llal) 85080 e ) AY)
sl digall el SV 23 ) ALl 4 kil sl clba) SV 23 8 dbgall g jle 3 5ISU (al i
13g) Aaniivaall dpia VW) @l pumaiially 455l dila B 2ga 5 ade 5 BBl Aoy pe s bl S Qlie Y b

e
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Lan  Jualas

2
1]
f:
m
£ 1.995
E =]
2 199 m 40 °c
© = 50°C
§ 1.985
E 60 °c
t 198 — —
S
=
S 1.975 .
& 1t month 3 month 6™ month

time (month)

el (6) 53l 4y 50 (60650¢40) 5,1 all a5 (8 aalad J g ey 3 51N Gl BY 2y slaasl) Allad (11 Jaladie

. HPLC Jles ddand 5 Lelilas 2y
JJLAAS\

G.L.foley and D.H.Schlafe (1987) Candida Abortion in Cattle Vet.Pathol.J.; vol.;P.
24:532-536 .

United States pharmacopeia (2006) National formulary USP 30th revision . NF 25th
Rockville, MD: The United States Pharmacopeial Convention, Inc.J.,vol.1:1-7.

Sigrid Suschka, Bernward Fladung and Hans F. Merk.(2002) Clinical comparison of the
efficacy and tolerability of once daily Canesten® with twice daily Nizoral® (clotrimazole
1% cream vs. ketoconazole 2% cream) during a 28-day topical treatment of interdigital
tinea pedis. Willy online library J.; Volume 45, Issue 3-4, p.: 91-96.

Neurotoxic Effect of Triazole Fungicides on Nigrostriatal Dopaminergic
Neurotransmission.

British pharmacopoeia (2007).

Sean C Sweetman(2009) martindale. 36th edition ;volume 1;p.:2760-2766.

Naresh V. G., Shirodker N. A., Getyala R. S. B. Bioadhesive vaginal tablets containing
spray dried microspheres loaded with clotrimazole for treatment of vaginal Candidiasis.
Acta Pharm. 63 (2013): 359-372 .
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dallaal (0597 013950 %0) S5 ColSiban) 0 ouaS g¥T (3 gaasal di) g A 53 Jalaiiad - 49
Tpaagl s dpunhisl SUAL &, ,56,0) gl
49- Formulation for Oxytetracycline ( 50 % w/w) Powder for Treatment
Respiratory and Digestive Tract Infection
daas pudl (§3ha ¢ o g daaf ke o @)l ¢ g e Jl8 ¢ Jana auila 2ava
A k) 4y 92 1 g & gay 3S
veterinary.drugs.center@industry.gov.iq

-

ADAl
Cadall gl 5 (5 58S SlaeS Aadiiiosall 45 5all &y plasdl il jmniosdll (o (3 smmse CplSilu 55 € 31 mation ()
Mycoplasma and ) @¥ls z3le (& axiiung ol S Aaval doa gall g Aldl L S aa (broad spectrum)
some Chlamydia , Rickettsia , Spirochetes , Haemophilus influenza , Escherichia Coli ,
sl gl eVl 5 ol sall (Pasteurella Pestis , Pneumonia and Diplococcus Pneumonia
s Gl e 5 (bacterial synovits) YV el el a5 (bacterial enteritis) o sSal
A g0 il 3 At o3« lall & (enteritis)sleY) el 5 (bacterial pneumonia) Jssall & 5 SOl
25 ) 4yl 5l ja da oy Jledll o) sall L ) 35 JSEN 138 e 3 )  dileill A0S 5 ) J sea o)) Gl A
s (158 S (110- 90%) el Aokl Asa¥sies 2g0s Gaa & Gl (99- 96%)an (°C
Cayd ¢ Sl 13 e b il 5 4ledl) 4S5 ) J g sl Cpad 4051 A0 50 S 5 ae | 08 sy juasiusall
Oan o sall Alad ()5 ¢ B e s A5 A€ i) CulS Y (40 ¢ 50 « 60°C) 5 ya Glayd B pasiul) A0l
salgd o Jsanll &g sam bl culS Cum sl 4yl o)l o ad zilas Jl) & | Lo 7 sessall 35aall
VA Sal Aladll i) (535 s ybandl iieall 5 ODA (e ol g laud) bl J8 e J sl
B il CilS s LAl ele (e (2 L) IS (1 g) deaas (0 52l)) panidll Ll (5 ad A
L el s ¢ g 0 dlima ¢ il 5T ) - dalidal) clalgl)
daaial)
bkl g5 (e and 4K 3 Y1 5 ladll daliia 8 Cplalall sl 0 (e 5 e Jsl (B OalSnl i o ) CaE)
el s (6 san SaaS aga )90 4d (Sl 5is Sl [1] (streptomyces fungus streptomycin rimosus)
el giag o g su N Ga83n 5 (30) o ol Gaob o LASIL Aaldll Gl g ) e adee SIS (g bl
ALl JS aie A (e (553 e Aial) alea¥) e e Jomy Ul 5 43180 34T e J) (g5 530 o )
[2] (Preventing tRNA from taking its position in LSl sed aia g s il o g ) (GalA5 aie doasial)
broad spectrum ) cidall daul sl Clalcadl) (e cplSilul 535 S Y «mMRNA S0 it block amino acids)
Osanll (e JS (B ol S Dsaal Ll L S g ol SU dsaal A gl LS sai e Jad il 4l Cus(antibiotic
rickettsia , mycoplasma , ) cs A 4o s ySeall il sliaall Q) 8 agall Hsallad 5[2] sVl g
Clla¥l z3e (8 agall jsadl ads dpaladl clileill s J sl leadl bl (8 agall ) sall 1 &l (chlamydia
e i al < adl il ¢ 5all ds (pneumonia , hemophilia influenza) ;e e all dyuisl)
OYleatul 4 5 [3]  thileria Lllls 4 seall Sl Y J5a (protozoa disease) 1555l g
gl a4 Al (atrophic rhinitis) o seall Cad¥ Glgdll Jha p jLaall s Lay) g ol ¥l 8 5 Al
Jia LSl
( pasturella multicida, bordetella bomchiseptic , pasturella hemolytica, )
(corynebacterium pyogenes , E coli and staphylococcus aureus) 4ba¥! ge z3lll Jualiall cilgill
(corynebacterium pyogen ,E coli , staphylococcus aureus ,streptococcus) el g pall Gl
sldl il 5 (E coli, streptococcus pyrogen , pasteurellosis)b_iSe Aba¥) e il as )l bl
Andall 3 48 31l 2ol & sée 5 ('salmonella Dublin , streptococcus pyrogen,)oeausiall 5 dpudil)
4] Ahe Yl palea¥ oY e 5 ksl 5 (pasturella hemolatica,pasturella multicida)
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+ Jas) 48 yha g deadical 3 et

sieve , PH meter , mixer , Sensitive Balance

: Leie JS o)) Ainall eIl 5 4 i) & A0 ) sall Calamia

1- Oxytetracycline --------------------- ----500.
2- Methyl Paraben ------------=---memmmmmm oo 09g.
3- Propyle Paraben -=-=-=-=-=-=soeomeeoemeoe e oo eeeae 03g9.
4= ACIOSI---mmmmmm e 1lg.

5- 1aCt0Se ----m-m-mmm oo 478 ¢

.(mesh size No. 120) daies ( cplSibal 535 € s31) 405V 3) sl caina -]
S8l (el e (@er0sil) Ailiaall o pall aa) ga Sl 5 S 5YI) e 6 3a ala D
.(methyl paraben,propyle paraben) diliaall 2 sall g (CulSilbal 555 S sV Y1 3 sall Bl cidals -3
(30) 32l LA L 5 a3 dn JS5 3l sall bl 4
$ 0 al) Gl LS lile cile 5 (500gM) dx o saiall Gl 8 2 sl sl -5
. il pall 5 jlad) 5 5l ) 3l il 5 5 sbasl) sl e il 5 5Lapd) ) 73 il f -6
s ovel) G a7

AEBU) el
shall iy b A8 AN 5l Ay Alladll calSy Ay 5l Ay slasl Aalil (e o) i) umstuall
Al )2 @il (110-90%) (Sasdl ) sisall s Lgn 7 sansall 3538l Gaia S Zalladll 028 o Wde (100%)
il Can el A 5aal 5 (65 %) daws Aysha 5 (40 ¢ 50 ¢ 60°C ) Ailinas ) ja laj0 8 pasiull 400
A e sl e (100-99%) Adladll cuilS Cus (40 ¢ 50° C)  3)a clasd (A o) siul juaaiual)
G sl clian Al @l il JMA e peasiel) doals CGoas e 3l Adlladll g 50 Al Gy 48
ol Wl . (110-90) % e ¢ sadl) 350a)) Cpam g Aladll s Lelilas iy gy 3l Alioal go g 43 5] ) 41K
ool LA Galsall 8 A Gl Lladl GV gl Ganill YA ey ) diall Glaiudl
¢ ol (5-3) 3adls ele (2 L) JSI (1 @) dendivaall de sall Caun g sz Dlad) daiis CilS (A s il Clilad
CGAY) Gl gl st YA e L dee G Dl (g s ae Okl Lgtilaind 5 AMal) (uen Jas )
aidled 333 ()l G ol sall (amy lalip B3y oo Db sl dald B aladiuly 3l Oy

. oliall il die Jas lla 138 5 23Nl 8 Al ST il Angliall O juas 15 Y A0S L

Slaliiiu) g cilua gil)

& Adiul man 1A aaa GinS b jucaat A Jeall S8 Al sl G sl e uastiuall 13 sy
calee 8 Al V) i) g ) gl e i) anil) s gy lld 5 4y el il gisdl)

197



Odlaall g dsLiall 515 s gasd Aa gal) ciladAl Claal) g Aslinall 3 3 9
2019 Slall g ghil) g iyl sl

References

1- Mario, A.(2006).determination of Oxytetracycline in honey by ion-pair HPLC with
cationic — SPE.Mario Aranda Electronic Journal of food and Plants Chemistry ,1(1):12-15.
2-Alexander.(1985) . An introduction to veterinary pharmacology , logman book shop /
London ,N.Y. 4™ edition , P325-318.

3- US (1995). Food and Drug administration . Oxytetracycline Hydrochloride injection —
original approval .phoenix pharmaceutical, Inc. 4621 East on Rd St.Joseph, MO64506-0457.
4- Alamycin LA-leaflet information about Oxytetracycline 20%.2008.Norbrook laboratory
limited —Ireland, D.O.M.

5- Britishpharmacopoeia2007volume3, specific monograph, London.sw85.

6- Sweet man2005, seance.Martin dale 2-7 edition

7- British pharmacopoeia 1998 (veterinary),.

-2 éa.\.d\
-3 Al gal) B il cildial ga
Oxytetracycline 50% powder

Water soluble granule 500 g

Composition :
Each 100gm contains:
Oxytetracycling -------------- 50¢9.

Indication: Indicated for the treatment of general bacterial infections caused by gram
positive and gram negative bacteria , Rickettsia , Mycoplasma and certain large viruses ; and
for the prevention and treatment of respiratory, urinary and enteric infections .

Dosage and administration:

Poultry: (100 g per 200 L) of drinking water for (3-5) days or (1 kg per ton) of feed for (3-4)
days.

Small ruminants (Calves and lambs) and foals: (1-1.5 g per 20 kg) body weight in drinking
water or in feed for (3-4) days.

Withdrawal period:

Poultry: meat should not be used during treatment and within (1 week) from the last
treatment .

Ruminants and within (28 days) from the last treatment.

Precautions: it is not recommended for cats, dogs, horses or big ruminants.

Exp:-2 years after preparation.
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50- Formulation of Metronidazole (10 % w/v) for Oral Veterinary
Mleéméjms wgéjjJa,géU cém*\x\t_ﬂh\ﬁ cgab.a?.dﬂu dg-\b cwﬁlﬁ)ﬁm‘
A k) 4y 9a¥) ) g Cigay S s [ S likal) g ghaill g Gunll 3La
veterinery.drugs.center@.industry.gov.iq

dadal)
il dlae e B ke LS (pan/055 10 %) S5 Js s yiall Glaal &) 50 S i jaant Gl el
Lppse Al Ul gal) 3 gl Slead) Canal ) (Y1) Llalall g 4 Sl clla¥) =Ml axdiuy (5 55K
il Cum A8 gl LSl e V) (5ol andll 5oal Jlenls A saaan Ulal 05855 slaal) J 3ala el
b Leamand o alaie YU 465l A il A8 Al 3 cad | (1019%0) Al <l s sl yisal) 52l Ayllad bl
52 WS (97-101%) e Aalladl) das s o) 5 ¢ (s 90) 33al5 (22 60¢ 40¢50) G o gl 55 Adlina 5 5] s
il ) 23l cla i (110 — 909%) ixall ey ) 4y ga¥) ) gisd 3 gas e A5 (1) babadal) & xase
Aalladll Ul gl Lt selal ) sl Aaiul) JMS e (atis Ayl i) cul€y Jliall auill (ym jal (5 kel

(bl Al e J sl saled e Al clias @lliy g g Sl slall slaa! il Al

(6 S dlae ¢ ik dliae (g sl g sie 1 Agalidal) cilalsl)
daaial)
JS e 0o Boke a5 [2-(2-methyl-5-nitro-1H-imidazol-1-yl) ethanol]ss « ( MTZ) Jsilas siw
S e Gle Jgoluigsidl 1] el B gl AL el ) Al slan &b
Al L [2] sl s sasall LA 5 Al canad S (antiamaebiasis) aslall 1ibas axsi(Nitrominidazole)
338Y) Gk e sl s e Dl

O\EY) & sk e 5 (2-hydroxymethyl metronidazole and 2—-methyl-5-nitroimidazol-1-acetic acid)
. [3] (glucuronic acid) ki s sS slall e ae

il 3 elaal) & Gt alias <l il Al 5 4 sa D) LSl dplalall eV 30 sale axdiey Js a5 yisell
CAELY] daang ¢ aagd) Sleall e Ao paler [4,5] sl Gaeall didaxd 35k e A0Sl il Saal) Ji
bl g sale adding g ¢ Lot 20 S il aa Jads Jad 4l Jis s sisal) 1ol s sl 8 5ok s 2 b
Gy 8 Loy 5 AY 4gall Clliadll (e paell e 381 5ia 52y Adabiall 4,30 LN #3ad 5 AY) 4 gl
L) 3l gl sisall aadiy [6 [l ) s shisadl (iamy s il 5 Sl sinal ¢ bl S 4y gal) bl
.( Giardiasis, Entamoeba, Trichomonas and Balantidium) L s Jakall s OIS 3 bl

DA sall L S Leie Ai s DU 4 Sl gl 2 Dkad aaiiug LaS

Ll L sSlly ((Clostridium sp., Eubacterium sp.,Peptococcus sp.,  Peptostrepto coccus — sp.
(Anaerobes: Bacteroides, fragilis group (B. fragilis, B. distasonis, B. ovatus, B.  4xuall
ghall ey g cdeliall L eat Jalis 4l J 53l yie . (thetaiotaomicron, B.vulgatus,Fusobacterium sp.
Ahall ¢ gAY Ay sall clsliadl e aalill ¢ sl sl Cilgill el Aot (Says | eleal) Cilgil) (al ol alanal Yied
Dsad ¢ cunll 3 e Jlen! 5 <13y « (Clostridium perfringens enterotoxemia)eddl ¢ daklall
8 Lo gead clea) el Gia ez Bad (5 35 58I e daladiins) Sy | a5 dall Al (al yal ilielian ¢ (Sl
[ 7] Bkl

Jasd) 43 )

24l cl shadl) gLl IS (e 4S5l juzaas
Adlaall 5 Aladl) A€ Sl 8 AR o) gall iy ]
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Claall g icliall 5105 dugad :\.u.u}d\ SladAll

2019

Claall g Aslinall 51 39
Stall g ghill g dual) sl

(1) Js

RS

(gm) salal o

Constituents

10g ( Metronidazole) dsjlwisyie | 1
0.09g (Methyl paraben) Ol i 2
0.03g (Propyl paraben) ol dus 3

19 (Xanthan) o) 4

(250) s 53 Jaie Jlaninls Lemsan 3 pall Clas Gaalisall & salls Aand 5 2S5 8 210 o) pall ciale
A il 8 AR ol sl il pad e il e Jgemall o5 S

s Ll oz el (4882 15) saa AN 5 Ll kel slal) Adlia) e il sSall o Alladl) o) sall Cinin g
(32 100 ) s Asinall L 3 2SS0 cilie

[16,17] (Sl al) 4 oY) ) sy e alaie YU 4 il Allad Consd
(5:2-5.1) (sl A dun sl S Al pH s s pvel) ) 0

(65%) Azt L5k )5 Aa50 da 50 (160, 50, 40) 4dlide 55l a da 0 o el 23005 saad A8 i) A0S o
Aaals o) il alasi

NS N

O\

paniual) 43005 A )
zero time (101%) (s axiill jeil (6) 3aal 5 48 2l 55 s G )2y juasiwall 405 Aaylia Caad

concentration of metronidazole

J9 )i g el (3laa

bl ) gal) paaiviall g jlaady) Jaladal)

c
K]
E 120
2 100
2 80
60
40
20
0
1 2 3 4
Htemp 0 0 0
M zero time 101 101 101
w1 month 101 100 101.9
H 2 month 102 101 98
m 3 month 101 98 97

&J..ui(lz -4) sﬂdmaﬁpf«;ﬁ(m‘so@o) Byl yall agﬁ@d})\%)w sgu:\,,mmu)ds.:

s A8l g )

3 (Metronidazole pure ) &bl salal) s Leii jlia 5 451 sall 4 Jill HPLC 438 ddaud 53 (5 sbasSll (il (5 )
g Agdd il ) ada 0 A paaivall dullad &35 CilS (8,693 )0 EY) (1) A Gaialel (ol (o das ]
Ll Gy WS Agslanl) 4 sl Gldial gall Zaas a5 (101%) Metronidazole saled il saa jiuall
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Odlaall g dsLiall 515 s gasd Aa gal) ciladAl Claal) g Aslinall 3 3 9
2019 Slall pghaill g ) sl

LS i) Adled < jela) | el 430G sad 5 (165 %)dishys (a° 60,50,40) ddkise 4y )y il o aladiuly el
vie Lal 3 juanall 448 il & ddadlal) ) gall ae salall dasl 5 e AN (101%) 585 CulS e (2°40)5 ) s 4 yo
il 18 5 (97-102%) O sl 5 3 Aladll sy 8 Jassy 535 Ggas Jaa g1 ¢(2° 60- 50 ) 30 adl da 330l
o Ll m g 13 5 Al ghall () 3A1) 8 pumsiasall Ld (g yad il Allall 551 a0 i g Ay ) gineal) diial gall (para
dals dlaiul de o s dpadle 3eUS Ciidl 5 alazy /s skl Caua givall (85 juaaal) 408 i) Caad ) s | (1) balaadll

Al dad 558 JOA acagll Sleadl 8 salall 4 uSill i) clal

J.\L«AAS\

1. Product information Flagyl S suspension Sanofi - aventis cancda Inc. australia pty ltd 18
November (2013) : 1-8.

2. Metronidazole. Baxter Healthcare j.25 February (2013) 1-14.

3. Metronidazole. United States Pharmacopeial Convention vol.1,(2007) 1-4.

4. Sweeny RW, Sweeney CR, Soma LR, et al. Pharmacokinetics of metronidazole given to
horses by intravenous and oral routes. Am J Vet Res 1986 Aug; 47(5): 1726-9.

5. Donald C. Plumb. "Metronidazole" veterinary drug manual book 3" edition (1999).

6. Neff-Davis CA, Davis LE, Gillette EL. Metronidazole: a method for its determination in
biological fluids and its disposition kinetics in the dog. J. Vet. Pharmacol. Ther.(1981)
4:121-7.

7. Metronidazole. British pharmacopoeia 5" edition 3(2013).

8. British pharmacopoeia. (2013), volume3, specific monograph, London SW8 5NQ, 5™
edition.

9. Sean C. Sweetman. Martindale 34. Tehran Darou pharmaceutical Co. 34" edition .2;
2005: 1-607.
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Gl gaal) A lually clila) 23 (600mg) J s g gaad Al 93 4S5 el - 51
PR
51- Formulation of Albendazole (600 mg) Tablets for Treatment of Worms
Infestation in Farm Animals
Lana auila dena 3gan ) 38 ¢ s el ¢ ale Jald sliad ¢ (ke auils daal
A k) 4y 9a¥) ) 9 Cigag 38 s [ Slikal) g ghaill g Gunll 3L
veterinery.drugs.center@.industry.gov.iq

-

AadAll
Jsohaud¥) sale a23id 3 (600MQ)ds ) Cises (s anll uasiveall 43l 5 4S5 bliul Gl Gau
dcgane ) aity ooVl Gl JS8 adadiu) e Slad Ldle sy e e s IS5
Aok pall Olaall s Lo lany elaalls sl Olas s Calall aul s lauall slas a5 (Benzimidazoles)
3l sall mpand e sleall Ciran 3) A 50 dpale A€ 5 (385 juiaaiuall juan elallyalieWls HaY) 8 el sl
Dbl (335 juaaivuall Badieall Algil) LS ) ) J g sl 300 00 S i sae cane | ) sall 4K il é Al
Clial gall aillae gl ¢ jelal s ¢ puanivall y Aladll 2alal) o dilasSl) Cla il cy jal sadizal 430 5al)
a3 3 AU Al 53 IS (e Al 98 e A8 55 ) Jem g5 (a5 (Plmall A 5a¥) ) sd) & sl
D)l 5 43l Las o5 (65%) dasst Ash )5 (60 50 40 °C) 5,0 Slayd Gaa Js 3tV s 4l
G s 2 (195,8¢ 96,8%) Aiiall salall 4paS CulS 5 ¢ g 7 gansall &) gisall 3 gaad) (anza 490 sall S i)
G (110 -90%) 48 sall 4, ) siasdll dbeal sall Gann @i 45 Vsl e (60« 50 °C) A (panll (g el
B15Y) ‘_A\ @Lﬁ\ alazy /L”;)L.uj\ il (e Jsaall 3algds ‘_;:: S5l liase Aadlall 4l ‘_Asaj\ aadll
3okl 3 50y del 50
b gl daday il lanall (A5 s danadl Gl oJ g 3lany) sdsalidal) clalsl
i_aaial)
258 3alall 03¢d bl au¥) 5 benzimidazole de sese ) syl iy
Methyl [5-(propylthio)-1H-benzoimidazol-2- yl]carbamate
Gblslall & WA G beta-tubulin ge Js3lad¥) Ll i J3A e © Mode of action sl 4SS o
A e Jslaut¥) 5l I dgaled) sobeaddl i U1 0l QLY agall microtubule oS aie 138
e Alule 8wy 13a 5 microtubules ) tubulin polymerization  cplisll 5 el Alae adaul
(2] dlalal) ylanal) iy g Jaiu 138 5 48Ul (o gazad GlD 8 Lay  A13a)) Qi) ) ylaial
+ e Tlalall CLLALIL BlaY) Vs el iy JENI 3 ailelaiin)
« Nematodius spp¢ Trichostrongylus spp. « Haemonchus spp.«<Ostertagia ostertagi
« Dictacaulus vivaparus< Bunostomum phlebotomum<Cooperia spp.
. Oesphagostomum spp
Al 4 Moniezia spp. <UaS 5 (Al olaall) Fasciola hepatica «(Gal il da yall <l ) 5 2ald) olasall)
« Trichostrongylus.« Haemonchus contortus< Marshallagia marshalli< Ostertagia circumcincta
filaria« Chibertia ovinac Oesphagostomum spp.c Cooperia spp.<Nematodius spp.
31 Moniezia expansa << 5 Fascioides magnac<Fasciola hepatica<Dictacaulus
el s Gai e aadiud ((55a8 Glaa i adll 35k e S s ) IS8 J i A slaiall AnYasal) JISEY)
Bl ) gal) b
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003 oo ((paS/pake 7,5) W) e pdl) Gook o ) (55 e (p3S/p2le]0) Vs B A e )l e
[3] Alie ol 25306 30l S ) (35 (0 (05 e 5) csml sl el sk e sl

oy dl) Gmala (8 A s s bl sl Ve DU i b Gand 55k (3 smae IS8 58 JoolulY) e
[4] .50 s Y

) e caxgdl @
2 U512 sale (g aike (600) Fas IS (5 5a5 s itV Ggaad 40 50 S 55 jpma ) dasll Cagy
Aial) il gl b ALkl Glaalls Alay) el

colandl cuilal
Laadiesall 5 jeaY)
Lasal Wi (Keren) ¢ 55 (Sensitive balance) osbss ¢ 3 .1
Lasdl 4l (Korsh) g s sl eSS &Sl 2
Laad) Wi (schleuniger) ¢ s «sall (hardness) s23ba (uld Slea .3
Laadl 4pldl (MAM) ¢ 5 (Granulation machine) cussidisle 4
Laidl Jldle (WTW) ¢ s gaaia (pH-meter) s souedl 0¥ Gild Jlea 5
Lasdl WL ¢« (SHEMADZU) ¢ 55 (HPLC) Sk .6
Janll & 5L
An 100/p2 (100) sl Lt JS o 3) 3 pall ilpaSl o gall i yg 5 cdisi -]

(p2) L) saLall s &
60 Jsouly) | 1

5 oy ) dse] 2

3,8 pspsall Clis S| 3
6,4 S &l i) (aals | 4

3 Osvsondid Jda| 5

1 Cu )l p spniza | 6

10 O5SY | 7
10,8 it dalge | 8

; .(lo[nin) 334l (4¢5¢6) Juslucill lae Wil o gall culals D

Ay clipal) Jaad A sl Gl ) Cinal s (Y1 o5 m i ) Tl Jsladl s -3
il AL

Ayshall s s sl el calabae Lgiuiatl o)l 3 ) < 58 -4

. psmainall Gl yin sale ae Glaall Gl 5

. Laaall 4 (Korsh) g 58 <osad) GuS A8Le aladily 2 sall s -6

A (130) Ao SO0 ol gamy Al 237

(sl Jalaill e gil) 3 plandl yiida )z 3les il i -8

liad) all (o lapd) ddiaal) ) zdlas cidu ) -9

203



Odlaall g dsLiall 515 s gasd Aa gal) ciladAl Claal) g Aslinall 3 3 9

2019 Slinall gl g Cial) 5Laa
k8 S8 4 @llﬁ\
O Ay gl il sall d8lan it il s Jlgil) pumatinall e 4 sliasSl 5 4y by 3l s gaill <y jal -]
(1)

Aildas A5 (98,5%) siuall By s 4 all 3 ) a da o b g ylandD dAdad) sald) A il ekl -2
(110-90%) 4kl 4y ) giusall Cliial sall

Cliia) gall Lgillae puaniiall 4p€ 5 8 Alalall Alladl) 430 690 salall 2alall 5 200 3l Cla sadl) < jelal -3
Sl e sl B hand) i (e B bl pasdl) saled aua (1) a8 Jsaa 4 sl

(65%) Asess sk 5 A5 (60,50,40) Aline 4 ) a Sla s pladiuly J ¥l salal sl A s iy 4
e 13 Jay pemall sae DA A3 L85 J s V) LS () G ) o328 DA e 3¢ (2) disan el A5 34
3 4 5ia (60 ¢50) B da o 8 salall Aglled 8 Cidla s Caas |3 el A0 sl A8 il 8 salall AL3
Al sall Gaa S Bl LS B il Dy el A 550 2 sl e (1958 5 96,8 %) <ils
A sl

Ca 3 Ao jall Al s sl Adled slay /g skl el 8 juasieall sl sl <05 iy -5
Daball 8l G Ball B Alaina) cilS  Alalall cililally Llas 2lie V) e (l 5 (20 ) (Ao puaniosall
Bkl 3 8/ 4 M85 )

obaall as g YETON P Cila gasl) &
axle 600: sl e (g sinidon JS < Sl 1
e 1 NIST) 2
iale 16 Lhdl 3
e ol 4

% 0,19 ailid) 5
S.C 12 3350all 6
% 100,5 Allasll 7
% 110-90 Alaal) 3alall Ao 8
53 HPLC uaaidll 45y )k 9
plra g alaed )b lSa Gl 10

dads 15-11 alall Jlat i 11
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Odtaad) g dsLiall 50 59 ¢ gad da gall CiladAl)
2019

Claall g Aslinall 3 ) 59
Sluall yghill g duall) {7

L) ol 8 8 J 5 o1aul¥) sale 40lad (2) Jsan

Aagiall 31l 4peS Ao L g e
%65 :La )LJ — d—‘—‘*—‘j.. (G
260 50 40
%962 | %972 | %976 2015/10/11 D 1 s e
%96 %97 | %974 2015/11/11 D 2 5 e
%958 | %96,8 | %97 2015/12/12 D3 5 e
1.996
v=1003
éz #N/A : s . 5 199
- // 1992 ¢ logRT
2199 % W logdoC
y=-0.002x+1.992 ,l//' / 1
y=0.002%+ 4392 1986 X log60C
R?-0.915 / 3 :
s R log ) e
% BB2  10pa00) s
y ==0.003x+1 1.98 _
| | | —log 60 CJ) oha
4 3 2 1 0
()d.fﬁ sdall

s A5t (40650660) 5l _a cla a8 Oyl sale 3 55 (1) JS&

)@.Jz(Sch])uucj\_)ﬁJM
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JAL__.«AA.“

1- Mark G. Papich.(2011) Saunders handbook of veterinary drugs small and large animal
,3rd edition, Elsevier Saunders , p 11-12.

2- D.C. Plumb. ( 2008) Plumb’s veterinary drug handbook, 6th edition, Blackwell
Publishing, p 33-34

3- Committee for veterinary medicinal products ( Albendazole ), The European Agency For
the Evaluation of Medicinal Products Veterinary Medicines and Inspections,1997.

4- British pharmacopeia 2013.
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Cleall g Aslinall 51 39 s gasd Aa gal) CiluadAl) Claal) g Aslinall 5 3 9
2019 Slikall gl g Ciad) 5La

Aaad) 8l (80 mg /2 ml) & (20 mg / 2 ml) Crsia saaiesal b ) shaal) dps 53 -52
sxu8ly
52- The Developed formula of Genidin (20 mg/2 ml) & (80 mg /2 ml) for I.M
- 1.V Injection
¢ Cmin gana LA ¢ 3 gana Gaed () ¢ 2 g (e shiad ¢ (e ail T3a ¢ gl e il
p Al ae Gl gllae du
o) b / Agulall il liecal) g 4 aY1 Ao lival dalall 4 )
* sdi_sama@yahoo.com

-

Al
520 mg /2 ml) S5 (Cadle A o alaiia) 30le (g gan (piia (B pasiied Au€ 5 gt Caal) Cana
delial dalal) 4S8 8 daiall 5 Aapaill S il 6 JSLie ) sedal Aaii (5 gn ShaeS a2iindll (80 mg / 2 m)
JSLaal) s2a 3 sladl s el Cunaia g Led JSLERN e Cagisl) o Al 2SSl e Al il all cy jal
il da Jaall 48 il el | pastiadll U ) s A gia g 8 e A0S 5 ) pladll (e el A (10 Jea 8
llial ga & Llle )80 &jedaly (40°Ce R.T) 0J0a Aok Cmasis (stability study) <l 4wl x
) sa () i) s 2V Gyl (e Ol dadlia sae e 5 aliall 30 Al G o) sl 5 Al g AL )
leineS s Leiue 5 Cam e 4S5l 8 A3 o gl Jadi @ sl (Know How) 38 el ju auny i

daaiall

LYl delial dalall 45,8l 8 =13a((80 mg / 2 ml) 5(20 mg / 2 ml)) G oS AL (s pagin sudantioss ()
e dla ) iy < =L a(Gentamicin Sulphate)ssle (). s s baaS axdiv col a8 Anhall Sl jliedl
s C1lGentamicin)<li »< (e J2e Jadisa s(MiCromonosporapurpurea) sei (s g =l

s Ledly(Gentamicin - Sulphate)ssw caaii, (GentamicinC2A sGentamicinC1A s C2Gentamicin
o)y S5 o585 I s (0 st 5 ol G LA AL e ¢ slall 3 A ya s ¢ S teal ) o
e lyla (Al Ladat (5.5 - 3.5) G sl (4 %) DS Ak bl (A 53kl Jslaal (pH) dnaalad) A1
Al yall 2ue Joss « (@aminoglycoside) wbu sSOIS sisal de gana (10 (5 998 Jias sa(Gentamicin Sulphate)siall
2 ey (staphylococci) 4 saiall <l gSall S pax M (Gram-negative aerobes) Q—A;J-)J’J\ Lia
O Lo e 5ol ) Al )yl s B Gl A Jleadl g 230 (5 a1 Al all clabias ge Gla¥l (e LS
oA A ga libiae ga Gla¥) e IS 8 s SIS el de gana (e (5 san Aiae Gradatiall aadiog o8
3)) el gl Gl eVl 028 (ras, adilyadl (e L i sf ol el Al adil el Carn Bl 4 Sleadl Gl 30
el ¢ eLae¥) s saaal) gl ¢ ) Aitay el ¢ anSH Catille Gl aalle A jieal) sLEH gl ) Slal)
(o Aniial) Aapadll A i) 8 JSUie & jeda (o) ey 4SSl 03 alag) B i sl s dua SR 31 gl ¢ Ll
Wl il ade 5 Ay ) giuall Cilaasall 5a¥) aall (5 (Al aay) (pH) daelald) Adlal) (aladsl b culaids il o3
-2 3l Gl Gaiatl Ak Al g ghat & Sl 6 a Wl 1 e

A ) )5 AlaasSl 5 Al 58l) lbaal sall Cam (yo yuanosall e A5l 5 2 ) i) (i -]

(Aaal) Ay ) sl Claaad) Crs) 4 7 seall o) Gaa yumaivdl (PH) Apaaelall Aol Lals e Jlaal) D
el g b

taad) ¢ 3ad)

Cn g ranionall Tl sl s e Jsanll 5 Al 1S il 3 cuyeds A JSLEAD kel sae o jlad sl
A U ol o) yaf aag sy il ansn s jraae dan o 1Y) S il ) dea s ((USP35) (SaaY) 4 sal) ) e
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-1 Y sl e & puaa g Aepadll A8 i e

Propyl 5 Methyl paraben)tisle cusdi¢(80 -85°C)s )l sa 4aal (il palall cldl (e (800 MI) i
¢ (30°) Cas_n A Jslsall 2 lasdll JLaiS) uad 2818 saal Canlie LA ddaud g0 lald g gl e (paraben
Gentamicin Sulphate, Sodium citrate, Disodium) edentate , Sodium metabisulphite, 2 sall i
3 gall g3 JlaiS) die ALalS 5 ) gy SSAN AT ) gall Gl sd cpad ZdIS 3aa) udala 5 Al Citric acid unhydrous)
& ol aldll sl Jsladll aas S (5.5 -3) 0w sS85 o) e Al (pH) Jslaall dpadlall Allal) cud
2) Adina s disle Y sual A e Aabaall @l 3 (0.22 M) psialy Galall g jal) Ao 52 skl e (1000 ml)
Y 5 Aed Sl alasinly (Ml

_i5y shaal) Ay il Aalal A i) e Jeas

- Description and appearance : clear, colourless solution
-pH: (4.72)
- Content limit % :(115%) of the labeled amount ofGentamicin as Sulphate

gl PR R

Jtaall alasind jelal 35 58 5l DIST (2, 1) shas Lol 5 Ui s el 43 5l & jelal saainall il sall ) aliin
G 5 (PH) decaslall Al dadlldle BLE(Sodium citrate s Citric acid anhydrous)sisk (e ¢ sSiall 5 alaidl)
s2clus (anti oxidant) s2.S30 slas Jal=S (Sodium metabisulphite) 3ale Caeadiul Lall 4 ) giwall Ciladal)
paraben) (sSake alaaiul e Slxd (chelating agent) 3S JalaS (disodium edetate) 32l aladiul <l 3
Cuea gl sl g LiliaS 5 Lk 58 dalady jumaiuall lS 8 @) a5 ddadls o) S (methyl paraben spropyl
CAaall 4 siwal) Cilaasall

JJLAAS\
1-PhysiciansDesk Reference PDR 63, 2010 .
2-Martindale, The Complete Drug Reference, 36ed.,20009.
3-United State Pharmacopoeia , U.S.P 38,2015.

210



Cleall g Aslinall 51 39 s gasd Aa gal) CiluadAl) Claal) g Aslinall 5 3 9
2019 Slikall gl g Ciad) 5La

Stabilty study results

Table-1
Storage temperature JR.T) 30:C£2

NO. | Tests Specifications inifial | Imonth | lmonths | Imonths | fmonths | Smonths | months | 18months | Mmonths
i Clear free from any foreig ol No. [N Mo Mo [N [No. |No. Mo
APPRHIE e soludan - change | change | change | change |change |change | change | change
Yo [N (N Noo (Moo (Mo (Mo (Mo

1| Color colouless comply |change |change |change | change | change |change | change | chamge
bl (3-53) SN N S A 5 B ) S S E AT 4

Assay¥ (90-123 "ot the labeled
{ |accordingto | amountof Gentamicmas
U5P35 Sulphate

3| Sterilty serle comply | comply | comply | comply | comply | comply | comply | comply | comply

,_..
—
-
—
Lo
I
—
=
I
[R—
—=
=,
—
—=
.

B8 100|100 (%4
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Table-2
Storage temperature : 40-C + 2

NO. | Tests Specifications initial | lmonth | 2months | 3months | 4months | Smonths | Gmonths
(lear free from anv foreign | No. No. No. No. No. No.
1 | Appearance . . comply
particles solution change |change |change | change |change | change
No. No. No. No. No. No.
1 | Color colourless comply |change | change |change |change |change |change
I |pH (3-33) 171 169 169 136 14 43 12
Assay% (90-110)%00f the labeled
according to | amount of Gentamicin as ) ) S
4 TSP Sulphate 113 110 103 100 100 102 110
5 | Sterility sterile comply | comply | complv | comply | comply | comply | comply

212



Cleall g Aslinall 51 39 s gasd Aa gal) CiluadAl) Claal) g Aslinall 5 3 9
2019 Slikall gl g Ciad) 5La

Stability study results
of Genidin (80mg 2ml)

Table-1
Storage temperature (R.T) 30:C+1

NO. | Tests Specifications initial | Imonth | Zmonths | months | 6months | $months | 1months | 13months | 24months
N {No. |No. Mo (No [N No. | No.

Clear free fromany forelqn

Appear . . comply
L Bl particles soluion e chnge |change |change | change | change |chamge | change | change
No. (Moo |No. [No. Moo [N No. No.
1| Color colomless comply | change |change | change |change |change |change | change | change
3 o|pH (3-33) S N S X1 A ) R S 41 43

Assay%h (90-123 oot thelabelzd
{ |accordingto | amowntofGemamemas | 120|115 (115 L0 (100 100 107 (03|10
[5P33 Sulphate
5| Sterility steile comply | comply | comply | comply | comply | comply |comply | comply | comply
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Table-2
Storage temperature : 40°C £ 2

NO. | Tests Specifications initial | lmonth | 2months | Imonths | 4months | Smonths | Gmonths
Clear free from any foreign | No. No. No. No. No. No.
1 | Appearance . . comply
particles solution change | change |change |chamge |change | change
No. No. No. No. No. No.
2| Color colourless comply | change | change |change |chamge |change | change
I |pH (3-33) 47 169|469 |46 |44 43 112

Assay% (90-110\%%of the labeled
accordmg fo | amount of Gentamicin as

g 5 7 )
USPX Sullate 20 110 103 100 100 102 113

5 | Sterihty stetile comply | comply | comply | comply | comply | comply | comply
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(500 M) S Crensla g 531 ol B 4nS 3 fsaaas - 53
53- Formulation of Azithromycin (500) Tables
¢ J.AA\A\:\!‘JQG M&Q\#Mﬁdﬁ%cdﬁﬂ\wl—)ﬁ JJAMsCdeHﬂ.@.Ac@MMCﬁ
dsaaa jladl ae sland
o) b / Aalal) il Jliall g 4y 9aY) Ao Lial dalad) 4S )
* sdi_sama@yahoo.com

Ladal)

o3 Al sl i gt il L gas oliaa padid ) (500 MQ) Db Oeabe s 5551 gl 81 A0S 53 el Caad) 5 S
dausd A5k )5 (30 °C) Bula Aa )y (A Axliall Gl 4yt daay Gas ¢ el Bae sl pal axy A4S )
cﬁ&w})@.‘a\:ﬁxds‘_jlm@&})@‘m:\mﬁw(75%)ML}LJJ(4OOC)EJ\}&)JJ@E.\A(GS%)
Sl A ARall o) gall Ao g3y AeS el (Al amaiuall (Know- HOW) 4 jaall ju pia g AnlanV) dagliall
Y &l e (2 years)

.w\jicgﬁ)@c%&;ﬁj-:%}m\ﬁw\

-

dadial)
Lilee 5 ¢ 18IS il 5 S J ) 8 sl s il LS 5l Gand (3 smase (e 3k (a5 53 5Y) 33l
(40 %) A ssanll S35l (5 oS5 4 sadl) Ao sall day de s puall Al 8 Gl g S5V (e sl B aild e
i s aneall Al A g s A sadll e jall J 5l e (2-3 hrs) e Lol 58 55 e Guang g aladall 2 5a 5 e i
Bl i 4t ALB ClaaS g pliandl @l SN 6 oY) S 06 G aall 8 4ie IS) dasV) (8 Jshl 3ae
& gl sl de jall 0a (6 96) 5 o1l ge Doks Jil Ao sana g 5 2SI B 4is aud Jiay 5 . (CSF) (ol
L8 (6 - 8 hrs) A Aledl) jasl) Caai g Jsall

s sl (Y 5 i) lgadl gl Va8 axdig culagd 5 5SW1 B pa ) (e Ciadall sl 5 (5 58S Slaa (a5 55V
Gasb o 3355 (500 MQ) dualiie V) de jalls a0 sl 5 Lasal il s il Sleadl illedll s 358 1 Aaui¥) s alall 5
65 laa JS5 o JULM Cia g5 aisadll Al 3 (7 days) Juai 85 (3 days) saal asill & 5aal s 5 e adll
ol el Ay gla Wy Jaadl sy oSl ) suaill 5 5 KU1 ) puaadll Alls (8 Asladinl j0an5 . (200 Mg / 5 mL) S s
Als il g dgala A8 Ulad 5 g laall 5 wed s mumngll e s Jleas¥) 5 il Jia dila

- §5ad (Blaa s J Sy Gal B JS ¢l sall juzany

el & 3ad)
43 anls gl Al A ) Gy @A) 6 g o s Baliad) BuS 1 ) gl AV bl <yl
-2 Al ol sall (e (5855 (750 MQ)
. (10 min) 3 clali 5 (500 pm) (s Jaie e 40U o) sall il -]
-Azithromycin dihydrate
- Croscarmellos sod.
- Avicel PH301
- AUl o gl (pe mall Bale O a2
- Maize starch
- Deionized water
Jaie e sy failade ne e Juas o) I (laally (2) 55hal) b dinall ge (1) 55ball 3 i)l ae -3
& (12 hrs) 24l (45 °C) 3l G )y (b gl () 8 (& Camia g g fauall aliae ) 5) 8 ad i 5 (2 mm) oskd
. (1-1.5 %) sk das e Jan )
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N (1.5 mm) wl—.\g dAAA ‘51;: 2\“\\ \“ L”\\)J.\\“ L"’\"\'\ _4
(5 min) s2a 4 31 sl we Clysall Clals 5

Avicel PH 302
Aerosil 130v
Talc
Mg stearate
Sodium lauryl sulphate
Maize starch
S i) sall G s S ASLe A g (gl 3 JSE e Lglall uS -6

- Description : Oblong , Deep biconvex tab .
- Colour - white

- Length 19 mm +£0.2mm

- Thickness :5.5mm £0.2mm

- Hardness : N.L.T 12 strong cobb

- Friability 'N.M.T 1% w/w

- Disintegration time :N.M.T 15 min.

- Tablet weight. : 750 mg

F iy g LEBUal)

Y aal) JaN 138 Jiad sadinall Cila paill 43S dua gl 038 Carmd ¢ e 53 (5000) Aalld) Aind) Ao gl it aa
3)a Ax 0 a3 (6 months) 324l s (65 9%6) 4ashy ae (30 °C) 8ol s da o nt A saal daid) ) Canaiadl)
¢ leilia e dailae oy Granla s i Bale o ) A jn <pedal Gua L (2,1) Gl saall (75 %) desk 5 (40 °C)
o Baaaal) sl cliliaall o g 138 s | dagliall Ay 8 dddiall  paaieal) Lgiliial g Gle culsila al GV
sl ey Al jall Gigyla il cad ) 3a0) 5 55 Alde A4 5 5 e 4S5 e J panll Lpulie culS 448 i
. (Shelf- life) 48 ka5 4ali¥) dleal) A1 30 2ay jeall Al (5 20 O (Ao Y &)U e G A Dl e

JJLAAAS‘
1- United State Pharmacopoeia (USP)36, 2013.
2- Physicians' Desk Reference 64 eth edition, 2010.
3- Sean C. Sweetman ,Martindale the complete drug Reference,36 ed 2009.
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Table 1.

Stability Study

Product Name: Azithrosam— 500 tab.

Storage condition :30°C &R.H 65%

Parameters specification | Packaging: Alu-PVC blister 3 tablets T imit
Storage month Initial ‘ 3 | 6 | 9 ‘ 12
Appearance Oblong, deep . biconvex film coated tab.
Color white white no change | no change | no change | no change
Disintegration minute 7 6 6 7 6 N.M.T30
time
Dissolution % 90-101 | 98-106 | 91-101 | 94-100 | 100-104 | N-LI73%Qoflabeled
amount Cig H-aN20y5
dissolve in 30min.
Wt. Variation % comply +75
Assay: % 105.5 105 104.7 104 103.3 | (0-110) ofthelabeled
azithfomycin amount (usp)
Found mg 5275 525 5235 520 516.5 500
Friability % 0.2 0.25 0.3 0.25 0.3 NMT1
Hardness Strong cobb 17 16 17 16 17 NLT 12
Table2
Stability Study
- Product Name; Azithrosam -500 tab. Storage condition :40C &R.H 75%

Parameters specifications | Packaging: Alu-PVC blister 3 tablety Limit

Storage month Initial 3 6

Appearance oblong,deep . biconvex film coated tab.

Color white white | no change | no change

Disintegration time | minute 7 7 6 N.M.T30.

Dissolution % 90-101 | 101-105 | 99-100 |NL.T73%Q oflabeled amount Css

H-:N,01 dissolvein 30min USP
Wt. Variation % comply +£75
Assay: azithromycin | % 105.5 104.2 103 (90-110) of the labeled amount
(usp)

Found mg 327. 32 513 500

Friability % 0.2 0.21 0.2 NMT 1

Hardness Strong cobb 17 18 18 NLT 12
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(30 Mg) SIS euul (ol sl g (500 M) ke Jsabisad b gl B 4 5 fnati -54
LV uall il ga cudlii g (2 M) Culla Gl i ) 6l g
54- Formulation of Paracetamol (500 mg) with Pseudoephedrine HCI (30 mg)
and Chlorpheniramine maleate (2 mg)
¢ Cghal) (b dgana ¢ Ol gle Guig (M ¢ 3gana Jhall ae plasd ¢ Cishall a4 e il ¢ llua a0
s Jadia S0 ¢ A A daa Jrdia
gl el / Agulal) il liecal) g 4 a1 Ao lival dalal) 48 )
* sdi _sama@ yahoo.com

-

AdAl|
Ol i850S5 (30 M) 25 5 ales 538) s ae (500 MQ) e Josabiond ) (al 81 48 5 sl Saall J 5l
238 U Gl ot 35 ¢ 1305515 3l conloaall i pall )y Yl Sl 7 Mel 2453 1 (2 M) e
Lapsi A5k ) 20 (30 °C) 5J1a Ao ind AUl Camiadl 4 pridie Jaa y G juas dgle 5 ¢ o lad Bac ey S )
el AN JS Lebilai alay s g (6) 32 (75 %) Aasmsi Aasha ) g (40 °C) 51a A2 5 e (12) 524 (65 %)
Aol o) gall Ao g3 g ApaS el (A5 puianiall (KNOW—HOW) 28 aall o puia 5 AoV Aagliall il SIS (e
e ranind) el a8l Cauladlly il il gay pasill A3yl Jeall il jliuay Lilial say S il

coal Al ¢ culle el i) 518 ¢ 5185 53 a8l s ¢ J salinnd ) -; dpalidal) cilaldl)
daniall
COanl) g glasall aY) z e & Jerin ¢ DU slcae 5l Gud 5550 jall (ila 5 a¥BU (Sisa J galipusd LI
. (Neuralgia) <usaall ;}I\j BEPCMPINCS G NEN s Ol Jualadll g

o Ol Qg Jsasll s oLl 8 sy, Sl e pads e AnI M aine Gianl (5 )5k (3 smse (e B le J salind S ()
BPIEFST EPT N

(4 g)osanY o (e o) 4 (4-6 hrs) IS <5 (1000 500 M) 2 odll Gash oo LS Al V) e jal)
4 sd Jllas 5l (Capsules) ds«S sl (Tablets) s graall Jis 4i¥ana JIKE) 3223 3ale pany

G AY) S jdlaall e K ae 4s e oS WS (Suppositories) Jwlad s (Syrup and Suspension)
Jeal e 555he e 5 5 pale b sy i Cum b il S8 sl 5000l a5 50 a8 sl )
Alialio o JlE pe ) oY) pa e e 3 S5 ) s 7 ka5 Apanag) BLAEN U8 (e Ly s iy | (5 sliandl cuand)
DS A Aalie) 5 ) sea ¢ Jan g i) sl e § AN Y (a8 samdl aading | (5-8 hrs) Al eall Cauaig 2SIl B
O asall (8 S je G (15-30 mg) JukdU s (60 mg) LU dually 4l dpalsie V) de jall s Jland) Ol jantins (he
- Jsalind ) ae 4 e Sy sl g Gl B S e g lin)

Dagelall (B s 538 aan Anl ) g3 (L gl Gl Gsmana 5 sk e 3 oke IS5 sule cp ) sl
s (8 Lol i g Jeasll (8 ()l )

Allad ad g Aagill (e Ao sie a5 sy Gnalisgll dlias (5360 52 5 (alkylamine) oSl (e (Blda () 8 ) 5K
DESU S i B Ay G Y el 5 LISE Y Ganats (Al g das 5Y) al e A1 3Y Janian G lSsall 3alias
(5-2) sz Juila3 5 (6 hrs) IS (4 mg) sl Al ad dpalgie Yl de jall g galadl a5l 5 Qi) &l juianiise (ge
. (6 hrs) JS (2 mQ) 4w (12-6) sz Jik¥ 5 (6 hrs) JS (1 mQ) <l s

by ashs sl 5 dsasll sy el (8 GlsAll s dadl ll anie anl (8 sase (o B ke Cudle (el b ) 1SN
; ol (S ol

Jsl e (6 -2 hrs) am Le Dl 5.8 5 el diasy s canmgl) Jleall U8 (e Aday 8 ) sy (el i) SIS (i
oy 38 5 yae iy Lo 3O (455 30 ga e (70 %) 2ny Cas (25 -50 %) basmsi pabiie 4l (5 sanll il 5115 de 5ol
C s pal B JSS e o) sall s 5 (40 hrs) (S
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hand) & 3ad)
- QU i) e g a8 (500) a0 Ay pide dn g D e 388 ¢ Ay slhaall Al Hall 6 a) Al
(10 min) s Gl 5 (250 pm)daie e 2ol o gall cdas -1
- Paracetamol
- Pseudoephedrine HCI
- Chlorpheniramine maleate
- Maize starch
- Croscarmellose sodium

- AUl o sl (pe mall Bale G e -2
- Maize starch
- Povidone
- Deionized Water

iy Bdlae Tippe SIS i B B 5m0 (2) ) Bkl i Zisnal) o (1) 3508 (g Byl s (0 -3
(2 Mm) ks Jaie e L)
(12 hrs) 33d (45 °C) 5l sa da oy () & Cadiag (St.Steel) faall daglia i 5l 8 Al Clual) Cud ji -4
(1-1.5%) &esh) s e duan o) )
(2 mm) Jaie e (4) 3 shaall e Sluall s 5
(5 min) s2al ALl 5 shall aa ihli s, (250 pm) Jade e 2 o sall 2das 6
- Croscarmellos sod.
- Maize starch
- Talc
- Aerosil 130 v

- Mg. Stearate
- aul) il gall cuim g (el AL Jadall) oS U7

Tablet weight 640 mg.

Description . Oblong, Deep biconvex tab.

Wt. Variation : +5%

Hardness : N.LT.10 SC ( strong cobb= 7.1 Newton)
Thickness : 4mm £0.4mm

Length : 17 mm =0.1 mm

Friability ; N.M.T. 1 % w/w

Disintegration time : N.M.T. 15 min .

Assay : (90-110 %) of the labeled amount

gl g AEBLL)

JSE) 130 Jidd acinall oo sadll AU Agmgll o3 imamdl ¢ Gaf (5000) A5 Agind) g sl pamnd 3u
Caad el (6) 3l g (65 %) :\4‘5}:‘)@ (30 OC) BJ‘)A:\A‘)JQ_\AS‘)G_J:(]_Z) 3l dagliall ‘;\ QMA\}L;}\}IJ;\AA!\
Jsabiacd S35l o il A ys el . (250) Gdsall . (75 %) sk 5 (40 0C) 5om A
sacinal) Llial o lo iila(al 591 Letlim lo Adlace oty Culle (sl i iS5 5555 5uda ] sl
5 e 4 i e )yl Aunlie oS A 1 8 soamall lpaSl y liliadll (ol iy 130 5 Axgiall Ay 3 Aiial
5m0 O ol 2N S m (i RenSm e pommcal (e Al g a5 i (3211 5 AL 224
. (Shelf-life) & s LaliY) dilaall Al 423 3a yesll AL
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J.\L«AAS\
1- United State Pharmacopoeia (USP) 36 , 2013.
2- Physicians' Desk Reference 64 the dition , 2010.
3- Sean C. Sweetman , Martindale the complete drug Reference , 36 ed.2009.
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Table 1.
Stability Study

Product Name: Panadosam cold and flu

Storage condition :30°C &R.H 65%

Parameters specificationy Packaging: Alu-PVC blister 10 tablets Limit

Storage month | Initial \3 \6 \9 \13

Appearance Oblong, deep . biconvex film coated tab.

Color white white |white |white |white |white

Disintegration time min. 3 5 1 5 1 N.M.T30

Dissolution:Paracetamol | % 98-107)97-10097-99 199-103|91.93 | TET Al CEEONOL

Pseudoephedrine HCI 94-104|87-100|92-100{99-103 | 99-100 :\-LT%@EQ;~C3‘5H§3'CI_\'-O4

Chlorfeniramine maleate 94-97 | 88-100]92-102]98-100]90-98 | Dissolve for 30 minutes SDI

Wt. Variation % comply £5

Assay:Paracetamol % 99.28 [99.18 |98.98 |98.88 |98.49 | (90-110) ofthelabeled
Pseudoephedrine HCI 96.25 | 96.15 | 956 |95.77 |95.1 amount.SDI
Chlorfeniramine mal. 1025 |1024 |102.2 |[101.9 |101.6

Labeled: Paracetamol500 | mg 4964 |4959 |4949 (4944 (49245

Pseudoephedrine HCI 30 28.87 |28.84 |28.68 |28.73 |28.33

Chlopheniramine mal.2 205 204 |2.04 [203 232

Friability % 0.1 015 013 |0.12 ]0.12 NMT]1

Hardness sC. 20 19 19 18 18 N.L.T 10

Table2

Stability Study
Product Name: Panadosam cold and flu

Storage condition :40C" &R.H 75%

Parameters specifications | Packaging: Alu-PVC blister 10 tablets | Limit

Storage month Initial | 3 | 6

Appearance Oblong, deep biconvex film, coated tab.

Color white white white white

Disintegration time min. 3 3 4 N.M.T30
Dissolution:Paracetamol | % 98-107 96-100 97-99 :LLTTWO“E'QI"’ECIS{HQ\\(%U
PseudoephidrineHCl 94-104 92-101 90-98 kLT?E@EQEt‘C:&ﬁ:EEL\'i&
Chlorfeniramine mal. 94-97 §5-89 93-96 | Dissolve for 30 minutes SDI
Wt. Variation % comply +35
Assay:Paracetamol % 99.28 98.98 98.49 (90-110) ofthelabeled
PseudoephedrineHC] 96.25 95.58 9491 amount. SDI
Chlorpheniramine mal. 102.5 101.4 100.98

Labeled: Paracetamol 500 | mg 496.4 494.9 49245

PseudoephidrineHC1 30 28.87 28.67 2847

Chlorpheniramine mal.2 2.05 2.28 2.19

Friability % 0.1 0.1 0.1 NMT1

Hardness SC 20 19 18 NLT 10
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4518 g G Bl Judll g (1 mQ) hlle Galiid ) 519 (100 M) Caearinil o8 4uS A fsali 55
Qld JS&y (5 ml) JS8 (10 mg) cubegd cpalasS s (5 mg)
55- Formulation of Guaifenesin (100 mg) , Chlorphenamine Maleate (1 mg) ,
Phenylephrine HCI (5 mg) & Codeine Phosphate (10 mg) for Each (5 ml) as A
Syru
S Jag eyl ¢ ABMA 2o i ‘o‘éejé){h*&* ¢ G el ¢ dhas A gl
&1 el / dgalal) cila Hieal) g 4 gaY) ds Lial dalad) 4S i)
* sdi_sama@yahoo.com

dadal)

(1 mg) <llle (alisd ;515 (100 MQ ) O sSI Bala (5 5a3 il IS Ai¥ana A0S 5 sl Gall Gaucal
Aallad iy 3l < S5 (5 mL) J9 (10 mQ) e Gxla S5 (5 mQ) WS G Jadll
& Js AoV ey dgha gl Aalll ) 3 ) sl &l 5 (Pulmocodin syrup) sasive e dul jall sl <y ja
i o jlic) 5 13350V 5 mE I 2o (85 e g ag Alllad aaal gaadl s D 8N il juantie (e (C Oxelid)
RIREN

Stability Al 4l Al & jadl 4 sl La sl Gead 3 A jiEal) S Al ) J el Glad Bae Cy pal
A ¢ el (6) 32l (RH 75 % < 40°C) 5 e (18) 3241 (65 % R.H ¢ 30 °C) 4l yall o yhall & (study)
(Know how) a8 aall ju i dajliall &5 ¢ pa oy ¢ danslalll s bl s 400 5l Cla sadll <y ol
Fal e Ot Andla Bae sl cae g (Al Ciliaal sall s Aa1al o) sall LS 5 de 55) Ganal (Al juanivsall
Ly

¢ bl s ¢ ol sally ; Agalidal) cilalst)

-

Lasial)
Giop i) 5 i Gula S5 il KUy e (aalid ) IS Allad ol e dma )l (e gride sl e
(2SS s

s (racemic mixture) el mw g 26 A5 - (Chlorphenamine maleate) <llle (aalis ;) SIS

(3RS)-3-(4-Chlorophenyl)-N,N-dimethyl-3-(pyridin-2-yl) propan-1-amine hydrogen (Z) ¢e 3_ke
od (1 %) Sl Ll lae ¢ dadl )l dane slian @ sk A e cllle opdlid ;5K 3a 5y butenedioate

Gl QBB ¢ a8 5lSl 5 Jsasll g elall 8 a5k ¢ (135-130 °C) o Uil 43535 (5-4) o (pH) s

: e A ye il pe ) Bae #0ad Jern | cp il 5 AV A

) deailll il « (Vasomotor rhinitis) e sl S oad) CayT gl ¢ Ll

Aaldl 45 (Angioedema) 4sle sl 230 (Urticaria) sl zéhall « <0 ¢« (conjunctivitis Allergic)

Gson) iVasa JISE saay salall Jaxiy jlae ¥ caua L gad s, (Anaphylactic shock) 48l deaall Lilany)

. (us; ¢ Gl b

(2RS)-3-(2-Methoxyphenoxy) propane-1,2-diol ce 3 ke 25 -: (Guaifenesin) G I

G4 (19) wod. (7-5) On ansoms ol A (1 %) Sl W slaa pand 4ad o (anl (5 5k (3 snmsn Lings 33

a5 (e L G pmlSl) (8 el sy s J5SOIS Gl g yall 5 a5 55180 5 Jsasl (8 sl s elall (e ¢ 3 (70 -60)

Ghall b aill e lue adding WS | skl gnand) Jlanl] aidie aoiin i da g3l Jliig aalid) s e 33

Q\.\.\A;s‘sﬁsul_ﬁc cggjujdmcl.c}\@.ﬂaj\o)\jw}w\ QM\M\A}QM@)‘:&M\

UL ¢ ya aass (4 hrs) JS (400 - 200 MQ) o de s il 3yl e any | (Al g el Aalk) 45

(A el B) yera 32334 (200 - 25 M) o a8l Gak e (4 hrs) S

0= 3)ke a5 - (Codeine phosphate) Cub s Gula <)

7,8-Didehydro-4,5a-epoxy-3-methoxy-17-methylmorphinan-6 o -ol phosphate hemihydrate.
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Ry smar el L salall oda (o pX A8EE il ) sl ol eliay 4nd sl elian 3 jua & ol JSS e cula oSI 2a
(o i 40 IO (Se ¢ L Gl e s3gm 3l Gl S (5-4) G sin 5o el Ll J ) 8 oL sl AL
by i) ) gaally Aalatial)l CLESY) Vs 3 J8) 5y semn s ¢ JlY) Ciliy) 8 Lial addiag - Jladl <l 580 Jayds
Cigan b Lot o8 L D5t el ye 0N (e g 3 aal Balall (e il LRl 5 5 sl (e KU Aallae
K (1-0.5 mQ) Oskrd 33¥ 5l ias Lal (4 hrs) JSI (60 - 30 MQ) G & s oSl ary el
oY) s ol (3 Dl (4 -3) e (o el (S Bl A L ¢ (6 - 4 rs)
o= 3olke a5 -1 (Phenylephrine HCI i st 5 a5 58 Jridl
(1R)-1-(3-Hydroxyphenyl)-2-(methylamino)ethanol hydrochloride.
(96 %) I oy elall (83 5a ) gems s ) 4nd 5l Gl 435l (o5h Gl (Bomase Ags salall 038 22
3 Ay sl il ) e ) ) 5IS 550 8 Janadll 5 ASUN Cig 3l (8 Glisall B e Llee 5 (Sl Jgasll
ol s cand Al o sall Agilia o 553
Db ¢ (IS gual 55185 s A Jaidl) e Llall il el (gas Sl Gl GLERY) Cadas & 50 4l
a5l Blaa 3o ¢ pedl JAl Laal) EMJ\ ¢ ed]\.ka.‘.a.b)ﬂ ¢ Ay ,la) Al gl gl ¢ L;JS»J\ el ¢ L;A.\S
Glall (il el Al Al A 3al) ae Jleaina¥) die Al dal 3Y1 saes sty SN (@ngle-closure glaucoma)
. eﬂ‘ By

el & 3ad)

¥ iy Cliial go o AU ) gall Cacadiial 3) Anuliall 2 il ) J g sl A 5 o jlad sae iy

(USP 38 2015) (sSae¥) 4 5a¥) ) siwa s (BP 2017) (sl sll

Guaifenesin , Chlorphenamine maleate , Codeine phosphate , Phenylephrine HCI , Saccharin

Sodium , Glycerin , Sugar, Peppermint oil , Sodium benzoate , Ethyl alcohol (96 %) , Sorbitol
(70 %) solution , Colour mint (2076) , Citric acid anhydrous , Sodium citrate , Purified water .

¢ vmaiuall juiasd & AEY) G ghall gl

el 2 sy (90- 80 °C) 51 s Aa o die & elay Sl 3ale candl -]

. Glycerin , sorbitol , sodium benzoate g )l I 436l o sall il -2

Codeine phosphate , Guaifenesine , phenylphrine HCI , chlorphenamine maleate ) sall iyl -3

Ll (e (B35 e Sall

. Saccharin Sodium , Citric acid anhydrous , Sodium citrate 3 sall cahla § Ciipal -4

-l bl LAY sl e Al S i (Peppermint 0il) sl cudi -5

el bl s ) oLl (e iz ana (cOlOUr mint) sake candi -6

ol 0¥ e (33335 (1000 ML) S paall JuS -7

AsBlial g gl
Sy A5 Ao 5l lll 5 ALoaSU 5 A0 i) aliaal ga (B 1)l 5 Ul jmsiuall Helal (2¢1) dnial) Jsaa JOA
(Sodium benzoate) padivl Cua (75 % R.H & 40 °C) 5 (65 % R.H & 30 °C) & dailiall 52 dlida 443
sugar) elaaiul aclus Gl (e WA puasinddl o6 Je el 3 (Antimicrobial preservative) akdla saleS
4 3 gall yall andall Cina s peaniiall ailia (313 elaei e (Sorbitol « Glycerin ¢ Saccharin Sodium «
Llall o gall Ceadinl | (Solvent) Wie axaiul 38 (Ethyl alcohol) Wi ¢ (Peppermint) aladin) ae ials
L )mumﬂ @A})J-‘-GJ‘ oY) Al A «-daci u-d\ (Citric Sodium citrate , acid Buffering agents)

 Guaifenesin) dlaill 3 sall 5,81 504, siall il (In) 2230l 9 e . (12) JSal A guia ga LS ﬁ“‘“‘“ L
Gl Glasa g (t) ool Jlas (Codeine phosphate « Phenylephrine HCI « Chlorphenamine maleate
sl Adlaae Gukly puaatiuall Lalii Glaa oS4l (3040 °C) au all gyl sie daall (g (K) s A

;o) Jsaall & = se LS 5 (Arrhenius plot)
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Temp. (°C) k (month)? | T(K) | 1/Tx103 t10 % (months) tiou (years)

30

Codeine phosphate 0.0017 303 3.3x1073 61.76 51
Chlorphenamine maleate 0.002 303 3.3x103 525 4.37
Guaifenesin 0.0014 303 3.3x10° 75 6.25
Phenylephrine HCI 0.0021 303 3.3x 10 50 4.2
40

Codeine phosphate 0.0027 313 | 3.194x 103 38.8 3.2
Chlorphenamine maleate 0.0023 313 3.194x 107 45.65 3.8
Guaifenesin 0.0024 313 | 3.194x 103 43.75 3.6
Phenylephrine HCI 0.0028 313 3.194x 107 37.5 3.1

@L@\M\ﬂuheﬁgu\&cﬁ‘ﬁ\@)bwwmaﬂ;hﬂﬁM\GLH@M\DJA c«}aéc
. (Shelf — life) il

Table (1)

Product Name:Guaifenesin (100 mg) , Chlorphenamine maleate (1 mg) , Phenylephrine (HCI)
(5 mg) & Codeine phosphate (10 mg)) for each (5 ml) as a syrup.

Storage temperature : 30°C +2 & RH65% £5

Test Specification Month Storage
SDI USP 38 Initial 3 6 9 12 18
Appearance Clear Solution Clear Clear Clear Clear Clear Clear
Solution | Solution | Solution | Solution | Solution | Solution
Color Green Green Green Green Green Green Green
pH 4-5 4.57 4.56 4.41 4.53 4.58 4.34
Specific gravity 1.130-1.190 1.159 1.163 1.159 1.162 1.158 1.160
Assay %
Each (5 ml) contains:-
Guaifenesin. (100 mg) (90 -110 %) of | 102.95 102.66 102.17 101.28 101.14 100.46
Chlorphenamine maleate the stated 103.71 103.63 103.20 102.39 100.88 100.48
(1 mg) amount 100.57 100.34 99.21 97.87 97.90 97.07
Phenylepherine HCI 101.46 101.27 101.06 101.05 99.62 98.41
(5 mg)
Codeine phosphate
(10 mg)
Microbial limit (USP) TAM.C < Nil Nil Nil Nil
102 cfu/ ml Nil Nil Nil Nil
TYM.C < Nil Nil Nil Nil
10 cfu/ml
No E .coli
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Table (2)

Product Name : Guaifenesin (100 mg ) , Chlorphenamine maleate (1 mg), Phenylephrine (HCI)

(5 mg) & Codeine phosphate (10 mg)) for each (5 ml) as a syrup.

Storage temperature: 40°C 2 & RH75% 5

Test Specification SDI USP 38 Month Storage
Initial 3 6
Appearance Clear Solution Clear Clear clear
Solution Solution solution
Color Green Green Green Green
pH 4 -5 4.57 4.57 4.38
Specific gravity (1.130-1.190) 1.159 1.163 1.162
Assay %
Each (5 ml) contains:- (90 -110) % of the stated amount
Guaifenesin (100 mg). 102.95 102.20 101.51
Chlorphenamine maleate (1 mg) 103.71 102.87 102.27
Phenylepherine HCI (5 mg) 100.57 99.57 98.90
Codeine phosphate (10 mg) 101.46 100.68 99.84
Microbial limit (USP) T.AM.C <10% cfu/ml Nil Nil Nil
T.Y.M.C <10 cfu/ml Nil Nil Nil
No E .coli Nil Nil Nil

Fig (1) Arrhenius plot (Guaifenesin (100 mg) , Chlorphenamine maleate (1 mg), Phenylephrine
HCI (5 mg) & Codeine phosphate (10 mg)) for each 5ml as a syrup . (30 °C)

4.66

4.64 =-0.0014x + 4.6343

4.62 %-F\O'OOZX +4.6448
S 46 Mh +4.6238
54.58

;4.56 y=-0 +4.6104

4.54 T

10 . 15 20 25 30
time months

@ Chloro.

M Guaif.

code.

H phenyl.
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Fig (2) Arrhenius plot (Guaifenesin (100 mg) , Chlorphenamine maleate (1 mg) , Phenylephrine
HCI (5 mg) &Codeine phosphate (10 mg)) for each (5 ml) as a syrup . (40 °C)

4.65
4.64 “\.\ 0.007x + 4.6482
=-0. +4.
g 403 = — o Chl
[ = — .
§ 4.62 \.W oro
461 < M Guaif.
e  — _ V=0,0081x +4.6279
4.59 . . MX +4.6187 code.
0 1 2 3 4 X phenyl.
time (months)

Reference

1- British Pharmacopoeia , 2017.

2- Martindale, The Complete Drug Reference, 35 edition , 2007.

3- The Pharmaceutical Codex, 11 Ed.1979.

4- United States Pharmacopeia ,(USP) 38, 2015.

5- Aulto’n Pharmaceutics, The Design and Manufacture of Medicines , 3 4 Ed. 2007.
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iallea Gohy Saawd) dolial dalal) 48 L4
56- The Effect of Crushing Strength on the Quality of the Final Product of

Urea Fertilizer in the General Company for the Manufacture of Fertilizer and
Methods of Treatment
@ O Ao ¢ g G alias ¢ G S 0
A gial) Baac) deLial dalad) 48 i
* scf@scf.gov.iq

dadal)
oY) Cuan S iy 0 I Gulelity (CO2 & NH3) G5l 2S5l Al L sa¥) 1 3l sall (g Lyl Slews iy
Ll Aleal) 85 yie b S ) puaie JA LY dlee JMA | 4 508 50¥) Ca IS Jlad JDA (e Ly sall iy S
djjﬂ\au:\ée&:\s\em‘d)}ﬂ\g;g@}ﬁm\‘(136°C)QA)EUJJ,J\BJ\}B;Q)&ABPWM;)A
by ) g i ele ) Jsay ABLA Ly sl Tad 8 5l oy ¢ Alaad (e SY A8 Baly ) ¢ ASDlgil Aas
Gl AN el sal) Ga Wyt s canall oy 8 AkdlEl Ll <l 3S all 8 Jali) Jaraall S aac 5 4y sk )
O JBY) lmall ana g dind) JMA (e Jan g G L) ) Clias B 598 (alia) land 48 el Al all 028 <y
&M;M\LJ}JHU;\ALH\QM&A(24 mm)eﬁu\dﬁw\ﬂﬁw&\w\iﬁu}& (16 mm)
gkl iy cliy Sl z sl A8 Glay s o iad 5 L sll slend Gl mudl e due (180)
83la of Wle (1.01 - 0.395 Kg / cm?) o b gl 5 AL Gl 5.8 () an 55 ¢ Al dleall 4l
Slews laal A al &) Gaent ) A Al all cualis (1.3 - 0.8 Kg/ cm?) asass (o daldll L) o)
3oall Lo ga¥) 38 530y of Jaa gl LS () 3ad) 5 ALl dlae ol cilyad) o ddailaall alld g s age dniiall Ly sl
il & L) gl cluad (impact strength) paall 4 glia g Ball daglaa (mliasl J) XS a5 L) sll i 8

e

el ¢ L) sl e z stie ¢ Banadl 38 (i -; Aalifal) cilalsl)

daial)

srenl N Usd Jealaall | dlle Gan g i A o g my 405S Do) 30 Jpnalaall Aagall 5201 (g Ly sall Slows
sl Gloal) dala caly 8l B ClaaSy 5 A jualic 5 ) studll 5 a snli sl 5 G5 5l e Alle G e (g 52
sl e LY A 6N (3 k) Caaal aadid adde allall allall 2L ) s 5 (600000 ton / year) s L
i sha padliiy ¢ sae Jalyar 3 oall Cgin sl s 3 Al saanl) delial Al AL B L) gl i
Lol Bas sl ) slaall Liga) 3aa 5 (8 Glaiy I O 50 SI 20S ) (S e ae Allsall L s [1] elds (8 zLiY)
2S5 (A ) L) e Ao 5555 (160 Kg / €m?) 250 daiua a5 (180 M) (s> 3,0 Aa 0 die
-2 AUl 4y bl EYaleall (8 e Jelddll 5 (10 3.6) 250 & g S

2NH3;+CO; == NH2COONHs — (38000 K Cal/mol) ................cceeerrrrn.ne, -1

NH2COONHs == NHyCONHz + H20 + (5000 ~ 6000 K Cal/mol).........c.covv...... -2

asisa¥) S G M ALEYL Jelill e oSl elal i Al 0pS el o3 g dadl) U ol
ol Lin 1 95 L g oyl Al gy L)) 255 (Ja) o 8 it Alelitall e s SIS ) 35 5 L) g
Los ol dsad Losll (Sl Jolaall b ¢ 5 A1 5 e Lgie 3aldind Jeliill 3550 (M aan 5 S (Ala¥) s 5 0
diu) A giiall a5 Adia by Slas (Lo sl senaie digatl cunndll 75 () i o5 5 ) 85 seaaia
A8l e (b ) eaidall () sdl) alhy g Gy getll JB (bS] b pada gl Dl ol I a5 5 L) sl Sl ) A
ilee ol8) Aaliaal) Jillaall s i gid) lya e s Juicill da ginia ¢ 3 jall Cla 3 48y abiaal) Auniondll ililenl
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ZUY) and DS ey llaall Al Cliial gal) e Aniladl s i) piiall 53 ga b WSl Cangs £ LY apiall)
Fiaal gall (o s 5l (o A el gmiie (3l L il piadll ODA (o e sl asip sl 5 Ui gaY) aginn 5
481 5 Al

phasiny (25 1) Loysll i (e T JSI (1600 Ton / day) e dumall Ly sll zl5Y pana 38 1) sll s )
Lonal) L sl AaaS aay L gaY) ginmn (B glaisy G (COR) 0o SN 2S5l AL Sle 5 (NH3) Absal) L oY)
[1] (C-573) g ssiall Jilill o 3ol e A3l (W-571) ¢35l 4iSle Ala) 55 Al

- Lol 058 (b laall e 5 el dal sl

Lk (1-24mm) sl s (1049) A8l Al dical sl Coun 5 Aaiiall Uy soll Ll Cag ylall o)
GRS Ladie a5 Ll L) sl o) a2 5 WS (0.5 bar) (e J8) Laaa a5 535 0 a5 (0.3 % mass) 2 s
. (0.5 bar) haa i clelul

2t sl Sl (S5 8 5 555a0 el pall (e

Lol g 3 Ak A -]

sl s 85 a)) L s A 2

sl Gl 5 a da -3

aadl ¢ 5ad)

o Jiad (e 21050 Ly sal) sl gl o siall 480 5a) Clmgiae o dende (SWal sae (e die (180) Canen

O Al 2 (33 G (tripper) zlY) de jse MY sea s dland] ABL D 3aY) e Sl Bae e g canall

solial (A LS Al 5l 5 Alaasl ilia sadll Lele iy jal 548,50

) - iy i) Jalall g il gadll

4 yiaall la gadll s Jallall o) al 8 Ledle adiaall (ASTM) tisall Jallaill 35k Cas Cilia gaudll 038 Sl ol
3

-1 ) ds u[»l-\]ﬂ

(1.09 %) oo 4 2 5Y O oy mialll Jal e Slilee Ul ()5S 40 Qe ja e (ouia e @l o Cusld)

A Qse ye e g AL oy aiiall (881 je 0 Sog

sada Jslae (8 Ll 450 @y (UV - 1800) ¢ 5 oslll pabiaiaV) Jlea aladinly Cu) o) daud Cuud

(2] ) Al il Sleadl pilie Cud 5 e (g oS g dpae ) (sl il pS Jolae Al 5 (HC)

= [3] Lol alaws (8 4 sha )l A (sl

el J Ly sall (555 O GOA A s Ba sk e (L)) (e 7 sl (e A ey 4 gha ) A Cued

Mitsubishi Heavy Industries « LTD « Japan . s

: (Crushing Strength) Gall 5 & (8

44,k (Crushing Strength Mitsubishi Heavy Industries « LTD « Japan) ot Oles Gandl 38 Cud
Lol 2 stie e A Gl Gad) 58 Jaee sy @lly 5 (ASTM-D- 4179)
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gl

_ahﬂ‘ssdjjﬂ\u,}u\.as‘.gﬁu\.@_\lc d}uaaj\eﬁu_ﬂ\) C&y‘ d;\‘)AGJL Cliell yasd e dlasiuall C\_\\iﬂ\
el iall il o e Jsn

sasdl) il bl Bas g uasdl) ol &
Callemebapclyn | L edadl) 1
46 Uy % (g il 2
Cadail) 44 5 (0,19 U5 % 4 b )l 3
1.0 Uy % Sy gl 4
0.024 U5 % 3l L saY) 5
132 C° DVl n | 6
100 /100 g/ ml Water 40l 7
10.0-7.5 PH dundall Al 8
2 o 9
0.809- 0.77 g/cm3 aS) il aalisll | 10
1335 | sl oo 11
60.065 | .. oo |12
D A dclaly) 13
A1.0-24%90 | Gl e | 14
il o [ Al 15
=iy Juid¥lis | 16
i) g A58
A58

(45 - 60 %) alaas 3 5a] Ly i) 500y delival Aalall 2 al) 8 L ol Clas ol Lladal) Zial) (jmlasy dag
O JBY bl anall g 33l 4ali (e Al mital) 8 al g 2 g ) sl Jan o) Dpapanall 28U (g

UL el Cliial go (s 5 Gl Gaals ¢ Fiall A (dust) ke el A sals Ll Sa3) | (1.6 mm)
S A ) ) Al a3 AS 038 858 sial) pasaal

LY s (s SN 2 o) AL (e ALA A ) ) eS¢ 5 ) pa ¢ Jakca ¢ AualiY) Clas sl Alial) (ol

5o A ol Lyl RN 6l sell 5l sm Aapn ¢ Gandll s ol 550 A e 1 apail) (b Al g yLal) #
e o Slaad) i Jadie IS (8 D siall il 48 paad ddline Gluldy Jaliall Ao 5y Clad) aas (a8 ¢ dpal)
D ae IS8 e L ¢l Led sea s lal  Led A1 4 3aY)

(1) IS8 2 sl sall L) et A (4 5Sall o g jaall (8 lagad) 5 55 %

Al QST Sl s Aajlia *

Claall e (80 %) 0o ST O s ¢ laal) pas & il il (5 e Lo g5 Al dbiazil) Cag plall o) das )
@l 08 ills (2.4 -2 mm) die o5 Gaidls (1 mm) e J8 4l AS )5 (1.6 — 1 mm) el eas 055
5. 1049 (2.3.0) 481al Al dical gal) # s slawd) Jrags (1 MM) e Y Ao o 23y g dppall 5o
83Ma b 8 Lalidl) il e daa o5 Ly yrida 3Bl 38 pand (g al ¢ Leeae (e dilaadl 028 pan Adlaial (e oSN
558 (b Al pall 03¢ selal Lains (0.8 — 1.3 kg/em?) 252l G Al L) sall 3230 055 () o ¢ gl isall
.(0.395—-1.01 kg/cm?) 2saa 523l

Go adasi (O3l () slendl Jsem g s ALY Ao jad) o Ll dlas Cllps Ailie daii) a5 dalid) ddee oL
(1) IS hsde 86 o clual) gead (8 Al ) ool el & (Tripper) gy de 5o s
sl lew g jae S pe b Jalall il i cilall gt ) sl (SailSie Je sl daad dlead clpal) (im pat
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Dea AL cusill g g Gasla e 058 (S Le ST 8 al) sl ) 5508l sl aaa A 3l ¢
DA ol peiind a3 ) Qs ey Adlad) UL Capsll gl ()5 50 Ao e il ) ALBRN B ae canliy
el () a5 il Jlas s daiall A (e Al Ay ) ZU8Y) o) e 8 Ledde 355l Jol sall s dpuad) aaa
Guadll Als je (85 ad) L ge) dpaS plii ) I o L)) aian (A0S aliadl 5l ddle (NH3 / CO2) Ay
Al Alee o) alig 3 Lyl byl 300 50 Gl gl 8 (mlads) Alla edat Al szl ) a5
duad & soall ol sl 5l a da 0 glis )l G| atiall sland) 8 Ll (e 8 5S LpaS W gig ¢ el iiall Ll
(80 °C) (3¢ JiS) Ale 5l yay gmiia g sd W 535 Ll s Ahaias Allall 4y sk )1 4xdii5 (50 °C) ) el
Ulz)ellh S Al 5 a lae el 50lS 0y 50 A shaie ) Aalad) ey 138 5480 g0 A0 5 inall Belay ) 505 138
4l 3.0 ¢« (Urea Anticaking Agent - Urea Melt Additive) —ewi i1 s by sall alaw (ul S5 aiai ol g
il slews e Jgeanlly Jaalill llee ol a) sk Ce il il o (uuay SISV L) Jal e LelS Ay

Aallall 5 (1049) 4 jal) daal sall

clalisiay)
Do IS il o s s Qe Ol yaie ae ) Jalas IS (e

& paladl - e L) Aial gl (e Si€T 6 a Ligal )i g 4=l ¢ (vacuum) JAlad sl o
(el 32%a

(dust) G smwsall (0 Ly sall (5 sima B ) -1 (A (5o Lo sa 1 B all Ligal) -2

(sl IS8 Uil aae - 5Ll ()5S - 33kl (8 Galiaile Slasd) (ulSS) x ) (g5 e i) 1 Ak )l -3

() 323 aldi) - o gLl o S - Slawd) (alST) (05 Leeldd )l il dlawdl 3 ) 2 ds 3 4

(05l (S - Aall UG Gl aae) (g% e s Baly ) Gl s -5

(oAl Lise¥) (sak ) - ) sl 0 5ST) (g3 Lee W) 1 Dl 3S el B )l s da 5046

O (el a5 AR sk -7

Gila gl

L) 23S (75 %) G Lol piae Ay 3 sean callaly (1049) 4l sall illas aws (N J sl -]

Lliall 4 sl dlee aial (Jlagind Jla 3 cuiiall) Caiall 5 ) jall 0l e akiladl 5 ¢l il sl @38 alSal -2
oSl AulSae Sigas A L sl Glans Bl s ) (Ra L 58 ) ey e s Al s e e
Lol Gl

Guan Gyl JIgedl A3 0l dls jall 8 Leiw cle )l e sale)y dbadsie ol oSl sl alew (385 -3
- rile JS5 Aaill landl Cans Alle IS Leha i (e anall

DS Alee aay GIAN (I L) Jisads sl dilee GalaL Leandll (M-571) Adadlall Juaef ) S5 dallas4
(2 %) bla) daidp I ) sld) glai ) N samles 1Al 8 Jslaall elay

C(K-571) dBull el e e jlall dale Jlagial 5 30U auns -5

@) Jodill 4@l Cag puall 3hy (oY) Adiadill as0ally 5 ) all s (30-40 %) ) dillaall Dl siee JJS5 -6
.(0.9- 0.1%) & (H/C) _sxall Cavan ) s

il ey Adiioe) il ) ddleal Lila Zalial) culiUally Jaat saaa o shaier Al Guuaill d glata Jlagial -7
Aparaaill Al e (130 %) ) mlbadll Jals

& sl aladinl Juadys (URESOFT 150) sl (UF - 85) aladiuly Ly sall cilyad (Sl aile 4 shaie alasivl -8
il
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57- Design a Wireless SCADA System for Fire and Gas Sensing Devices
o b g 3ay 0 ¢ Glalu Gpeadlae Glalu ¢ dal gllae Cpwae Ay
£l Sl and / dwnigl) A0S /3 puaad) daaly ¢ Ay giad) BaanY) A Lial dalald) 48 )
* scf@scf.gov.iq

AadMAY)

ol e YU & sl mileanl i Jaall gga 8 Goalls Sl opmd (e dleall 5 Guneail] LKL da glaial) 428505
GJ)AS\ waadl ¢ dalladll evﬁu\ﬁ\ ¢ JMJY\)EJ;}&QQ}S:G}\JM\ (KYP)

((HM1) (Human Machine Interface)

il sl Qo yi g unenilly Bajall Sl Clossatia a6 ¢ Aalall e e glaall 488 (m j2l (HM]) Cilgal s a2i0ns
(PLC) b ¢ Wiallaal (PLC) Programmable Logic Controller g il ahaiall aSaill sas s M) LSLLY
o3 et LS Jaall gise 3 aaad il il juaiall 5 o sbead) 43S (i jai ) Aplad) D) (Liallas 2ay) il
ol JLEY) J8 A aladid QS 5 ¢ Lgaa e 5 il glaall Aallaal Uiaa Lallai yiay (o3 10lS alai ladinly o slaial
el a8 5055 phaguadl (g LSLY

soloall g ) s « HMI « PLC « Xbee « Arduino « Wireless « SCADA -: dualidal) cilalsl

dadial)

Ll 5 GlsYU ) ¥ I o A G5 all s il ) G Aali¥) aliadll 8 caaas ) 5 5kall ) se¥) e )
Slo Jalaall y calalall Llad dega iad Baoall s G Gl (e dglealdl s el KLU slaiall Gl 1A ¢ Laa
408 A8 yral 5kl S pe A il sheall Jiig Jaadl adse 8 Aalisall Ol D) uuadl L shaiall o3 aading ¢ Al
ALY A8 axaid ¢ 4 el ailiaall L La gad &) 58 s 88 ST ) sa o 0l U8 Lgtiadlan 5 G yuial) <l )
o8 () ¢« Al jall SIS e Lgaia jal 3 planll 48 je ) Jeall &8 90 (1 (Wireless technology) <le staall 3 LGl Jail
Sad <ol HLaY) Jail 4L gla culilicl ELLY) a0 (e Lo sivion 5 lenead didae yuadi 5 Aleal) da slaie 481 pa J85 45
(PLC) gl sibaiall aSaill (Apulall) Lpaal) 4 5 SV il glaiall Leall il LSLLY 3 5L Ji5 4085 aladial oo
glhadl A deill Cllee o 3 jhapnd) axaius 45 SN 5yl 4 shie oo 3 e (PLC) el ahaiall oSaill )
| S Cascay (PLC) plaaiul o) . (Relay Logic Panels) (sed ) il 3 jlasd) GlidS e dasy ga 5 daalis)
L lie A (i g Aadleally doail)l clilee A8S o) ) 8 Aigpall 1 Ly Bkl e ghaial G adl (g
Uasl) (S dpaai g eladVl mosaad 5 Jasll @ ge 8 (PLC) canai Ui gali ) i SIS (RLP) dagail) il shaially
L Ol Sl A g (1 (505 Lan b plasa) il gl Jie Aagall Ao shaially A3 jlia de ghiial) paan jraa e Sliad

(oand) ¢ 3ad)

2t b LS e 3l ) (e e shatall (oS58 Gyl 5 <l A ol By pall 5 AN (ol e glaia Jas

S g) A e ¢ sl Ayl G e ¢ Lised) Dl o ganhall Sl Jle Y sas s Gueai ;b pY) Bas g ]
<l L 3e) s (Arduing) 4 s s8I s o) Jaad | Slisnaia 45w Gy ok e Gaoall ge Sl cpa g el e 5 o 0 S
LU Jla¥) e 5n @b o) WL DY) saa g ) alu is (il s el @ash o) Glewaidl
el all )3 8 (3l (S0 5 Agiliiia aMY1 5 JLuY) Jias 5 i Sa  ((Xbee)

Cun (Xbee) GSLdll 2uY) ¢ 3a oyl o) LSLY Jlu V) sas 5 (e Ayl il shaall aling 2Dl aa 5 -0
bl 3aa 5 I Lehsads alaly b siSa el Goob oo Slesbrall gaeady (Arduino) (s S @l 6 8
REASKESE Y

gl 0e 85 (CPU1215C) g 5 (PLC) grasall (ilaiall aSall 4o ghaiey dallaall Bas 5 Jidhi : Aadlaall 82a - >
3LAl JS mali nll Jsm L ((Step7) aak aldly (8 o 6iSa mali Gk (o) Slaslaall llay (3 (Siemens) A4S
35 Y (sl) Apmuda Al () 65 ¢ Culil) dad A slone ) Bl 36 jaal) 5 LEY) Cul€ 1) iy o & ¢ (4~20 MA)
e DL ol das o) (o)) Apmada e Allad) 65 ) Aad (e ST Be 5 jaall B LAY il 1) g (Sl oy
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Odlaal) g dslial) 5405 & gaad da gall ciluadAld) Ol g dsliall 51 3 9
2019 Sliall s ghaill g Ead) 3la

& Jrdal dalall N Gigea Hlaial o) pdad JSE Sl ) Baa s e dagill oda (el (UL (L 7 sens
dle Al af oo Laily 400 gdie ol Gl mdli pll (& Cul Sl 2l o Aallaall 531 2] a1 245 5 jlayll 48 2
e o Lhan 55 Lo 7 samall Al )l <ld JS o) 3] ¢ Al Gilaasa e (5 685 (National Standard Values)
Linllae Cang 5 3 kad das ) 5S5 (Cull) Les 2 sansall (e ST Al cilS 13 (PPM) (Part P Million) o salell (e
O 03855 Janll @dge (& (Axdall ue) 33N Vsl Wiy jla e (g gl (Al Bas sl a1 (S all (el Bas g 0
O U paiy 23a3 ¢ (Graphic page) e sl dgal sl a5 Gleal gl (e Ao gaan Jaliiy : (LapTop) sl
ﬁM|¢&?‘}€M}U“M\ )w\@y%%\jwdﬂﬁju%\)mdh%)cdaﬂ\ CA}A@M\
XS ¢ g 7 sansall dail) (ga e f o judi Eigan xie (Abnormal States) sl e Al = j+] (Alarm page)
Lain ¢ Gl (pe diima 358l cliiaie S5 e g cl jLESU 4nY) ) (m jal (Trend page) LAY Agal g aadius
DEl dgaly e Aball al eV clasladl 033 e ued ) Ao gl 5 Len s L) e Jeasy
.(Report page)
O Wle (1000~200 PPM) aadivsall Guuniiall (530 (53 oy o puail) dpus laad Wl (Oliall) oaadal) L) 24
(1000 PPM) (s mashall Slall opusl Ly = sinsall (5 sl 2l
4 saal) Aally il shel) o e aaadal) U)o At 8D oLl b Jsand) 5 JSGN poa g

D%

100

[
»

0 1000 10000 PPM

Fig (1) DATA-PPM Relation
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2019 Sliall gl g i) 3laa
index PPM DATA (%)

1 200 0

2 1000 8.16
3 2000 18.4
4 3000 28.6
5 4000 38.8
6 5000 49

7 6000 59.2
8 7000 69.4
9 8000 79.6
10 9000 89.8
11 10000 100

Table (1) PPM-DATA Relation
e OsSE Y LELLY 3 laund) e ) e gledd) J8 5 A yedad) @l 3l el 108G G gl Gaall e -
el ) aladinly 3 3¢ Ay s 385 (gas sensors , Xbee , Arduino , PLC , LAPTOP) : 4l ¢) 5aY)
.(X-CTU, Arduino software , TIA portal)
dagl e a3y JleoY) Slea i 35k oo (X-CTU) gl plasiuls (Xbee) SLudll 3 5ea¥) i o - 5
bl Gk e Aabiid) g Al yall Cioas 5 (USB) el (31 (e danlall ay 55 (Xbee Reader) 4w s i<
DAY s Jla 3 : Laaas) glasl i€ ¢ (Arduino software) gbss (Arduino) 4 s SN ds sl cus -5
sl e (Xbee) adkiwY) s dha ¥ s eal Cancass ¢ (USB) @l 3ash oo danlal) s Juai¥) (S 5 23l
cAaliie g dlu je i S 5 (Arduing) 4ss Sy
((Step7) 2k (TIA)) gebis Gk 0o ((PLC) ool (silaial (Saill san 5 () Shasloadl il gl 8
Al ol Bas g ) Lely sad g e slrall Aallal (Siemens) AS yal ailall
Cleals clads (TIA) & 2sasall (WINCC) gelin aladiuly (HMI) dadiadl pe Jeldlll clgals Ciania - L
Uk 5 aaS ¢ dge gy
o5 LY Ao slae il g capdall 5Ll 58 55 (a3 (NLG) ekl D) ook e JalSIL A shaiall Cuand (g
Loz samsall Al (55l 5l Ja o pusiall orlal) Slall dad cilS Lavie Cuay 1S e glaie 335k e (30 M) 2x
G ST el adall ) A ad ) die 5 ¢ dashaiall b )15 L) s Ak Al S | ((PPM) las s
LS o s lad) 436 8 Jrdall piad els s (ks e Al ol a1 5) L 2 sedl Sl deg
REEWHEN]
FUiiaY) g Addlial)
Gk oo il lae i g 48N G JIS S pall G ped) 2SS () Jandl 10 e LSLGY il slaall J5 A )
a<,8 [(TIA) (Totally Integration Automation)] z=bix (e 4aws Al aladiul e Slad (pdadll I
J Al 3L OSaYLd Aaghiall gt Jla By | Aaall (A Ay ey laa Aaal y LS4l Al G (Siemens)
Agriaa a2 5 Jlu ) 5 gl aladinl Byl (e as clilud (PLC) Aallaal) 52 5 () Jandl 18 50 (10 il sladl)
J.ﬂ.aa.d\
1- ImanMorsi — Wireless Gas Detector System Using Microcontrollers , PLC and SCADA
System for Monitoring Environmental Pollution Applied Mechanics and Materials — Vols.
249-250 (2013) pp 247-255
2- Vara Manthan Kantilal 1, Anurag P Lakhlani — Zigbee based Wireless Monitoring and
Controlling of Automation System using PLC and SCADA— Vol. 3, Issue 1 January 2014 —
International Journal of Advanced Research in Electrical.
3- Mehdi J. Marie, Ghaida A. AL-Suhail, Hussein T. Kadhim — Developing Al-Najaf Cement
Plant using Wireless SCADA System — VVolume 64— No.13, February 2013 — International
Journal of Computer Applications.
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L) 48y jhay da galal) CBla gl 4y sgaal) i) g ASHLGal) (ol si) o alall) Bac aranat il -58
A
58- Effect of Design Welding Tools on Mechanical and Microscopic Properties
of Welded Joints in Friction Stir Welding Process
e 238 anla o e A ¢ 3 g (lhad malu
Gianal) g &l ) ds Lial dalad) 48 i)
* scai@scai.industry.gov.iq

LAl
gaadll Ayl Sl dla ol Al 2l daglie e  SISAY) LI alad Jal s Sl Al ) sl Caag
Cusal il JSLa s Aessind) (3 mm) dlew <3 6010) (AA £ 55 assial¥) B (e @A (5 jeadl
Al sl el gt @l 3 568 AL wlainls (Butt weld) Skl Sy Lalall alalll Sy e oo ladl)
A NREG ‘_;\).d\ s (68 < 34 <« 24 mm / min) (:M Ll & G aladtial (1120 rpm) e\;ﬂ\ 3lay
M\@MM\&;M‘_% Jazadl UL‘C-’L‘-‘M S_\M}‘ (C_UAX\ ¢ &}LAA@\}L“\ ¢ Qﬁd\) LFAJ?M‘ 3lay Jeal
EETRVINEN 31al Aladinly ¥ Ganadl 2l Ak slia (g (73 %) Loy 5l 8o le& At Juadl g (68 mm /min) &

LJRE)

- asaiall A ¢ SISY) LA lal -p Agalidal) cilalgl)

Aaa8al)
Y s Al AW 2 3l gall Alall saaa 35 (FSW) _=isa (friction stir welding) S\SisY) LI sl sy
d")L" oe é\s.\;\j\ _L:u\_: e\;ﬂ\ }\ j:.u)n \.J.\.A ua;lu e\aﬂ\ c\);\ P3| JL@_&A—’Y‘ c)\); 4;).) L;\ UM\ d..a.a
e st bl Leiled (8 5 a3 (Shoulder) il e O™ ALl e ‘;I\}L.w\ BRI LY PRENEN| 31al NRESAY
Ooadll dlee i g Lealad o)l C"M\ wﬁ)\_\ﬂ\sla.m@m)m 3 ) sacs 312N 028 BELAE (pm) BBl 31 ="
Jad olalll 3ol o)) Lealad 31l mlaall (g glall mhad) 5 alalll 3131 Abesal il dandl G AUl a3l J gas (aal
L.A‘-’ d,au}c_a\&aﬂ LE}M\ C.hu.\“}el;j“ o\q\ u.ud..a\;]\ LJIS.\AY\"\A:LUUJL\S\ c‘)\);é\;‘)dej @M‘ U:IMU‘;L
Jil 2y ¢ allh o gl ) 525 Law diasall 5 5l 312Y 4l ) sall A4S jall (e il (Stir) daladl Jedy Gasall @l jas
celalll s Jsha e day I Gailas ) 3a g0l 5 Askad AS ja mildall &l jas pdidll 5 el dAdae

(oand) ¢ 3ad)

ASle aandind | landl ) delivn 3 Al 5 il (g0 L Lol (AA 6010) o saiall Ao JLS) o5 Canid) 13 b
poial¥) ASpu e (Two sheets) Oisepil SEY) LI alal Adee ol 2 Y giall 48 (FGS) g58 i
e Alalll 31y Al sall de yud) caid ¢ saal sl Asy5al (200%100%3 mMm) Slabs dad) 8 dexdiol

(ams\ m ) LYzl Cadea (pin) sl 31aY JISE) 45306 5 Hlall ddlise dudad g e DAL ¢ (1120 rpm)
c\.ﬁ\ (ASTM E8) m‘ﬂ\ a9 MM\ CJ\A.\M ) KW || JL\.\;\ CJLA.} CazJaddl 4 MAAM.: &_1\)1_\.;1:\ L.A‘ \33}
UL‘;,)*-‘J‘ telm O¥e o5 (HRC50-55) 2saay alalll 3131 623l 5 (ul¥) sl (e alal (welding tool) plall
el (g shie skl ¢ e ¢ g y0) JSINAD 55 ¢ 585 (20 mm) plall 31 visa Hl | (HSS) Al
Jalad Gae G 33k Gatd ddad ol jall Gaed) o e Al i) Iaaaall 4ad (o)) L (2.8 mm) gLl (4 mm)
Gl ol g alalll ad e (63 e lanily A salall dlia sl il sl e Candad Ciad) Ciliged aladll 3lal i
A _al) 51 a A adll sl goal |l IS A je Ganal) Gl G55 Cua Al dlee oladY (53) 5e sl
gobhull Jaall jeadl aladills g oeadl pasdl gl L (05 mm [ min) dwesd Ae e Jaeas
48 =l (carl zeiss) 4S04 (w5 (431008) Jns« « (Axio observer.D1m) ¢ 5 (Reflected Microscopic)
L (X100) & sl seaall A deriiaall il 5 8 il 5 gl e DAL alalll Aalaiad 3 jeaall Al
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et

¢ Y] Gamall A0Sl al sall L jlaa g alalll Bla ol Al dp g Aailedl) 28l daslie s an (1) Jsaall
Lyl el At G Al mm g (1) JSE 8 Ea) e Al (290 MPa) 28l A glia Al elliag )
oo sl IS ddaall de yudl g cla salall

Akl e )y Al 310 IS0 e 5 da yalall idla sl el 2 o slia o (1) Jsoa

(%) Ay ( MPa) &ilgdllaill daglia | (mm/min) abasll de o) Sl s IS
3.7 120 24
4.2 127 34 il
3.9 135 68
4.8 170 24
5.1 165 34 & shia il sl
4 174 68
4.1 188 24
4.5 202 34 Dol
4.8 213 68
75
70
% 65
= 60 ‘ —
i g 55
& o' 50
—o—g shia skl 45 — —
40 T T T T
24 34 44 54 64
(mm/min) 4kall dc )
GO ) sl JISEY Slia ) dalad) ¢l sadad oy 5l 86 li€ A (1) S
Fliiiay) g Addlial)

Aal de ju alaaidll ool | Al ddhie Gulad e p iy Jalal) ddkie JE ) gag Halll Aoy saly )
oA dphdl) g ) ae dd el dle Loy ) 43S alad dlia g Ll (1120 rpm) Olse de w5 (68 mm/min)
Jii 3 all slal 5 alalll dikhie G LSSV daliall ()lé & shiall ) a1 (S5 5 Calie JSy sl 8l aladiad Jla s
ey o) Gl s b o Jald Gailad axe Jeasge Gl 138 e g 3l ellil gl JSa) e lalaie )
bl (Y g5 Al ) sall Aol o) Apladll ¢ pully jasd Gapb oo JelSiall e Gailadll I e A iy 5 o
Ll e dailil) dGalll salall S Slas) JSAI 13g) o TaaSly s yall & 55 (e padl Blal alasial Jla 8 Wl Jaall Cag )k
Uay Jsh o g sbial gl all a5l g Jalall dags pUanl <1 JS8y Gasall JU Jsean Uil desdl Jing 5
(1) JS&) eca sy 5. 5l 31aY au pall JSEN aladind o) a (e 4SS ol 3 o) Jgemn o Jida 1 alall
Ak ) KT AR o JRE DA (e daadly e slal JSHAedl) el 5 il galall oy )1 5ol A Gy AR
‘f Gahaiy 138 ¢ Jay )l 36l ) aladl Auladll Aoyl <l ) Ll i) Lﬁi ey Glia g si el Bl alasial Alls
3eliSingl 288 513V il (34 mm/min) 4e sudl Wl L (68 mm/min) ¢ shie S shul & 55 (e o8 3lal aladiu) Ala
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e pull 5 aladll 3aad 4l ) sall de ) (ANl e (5 shaall 2l ghaul1) 31030 uigh) JSAN 580 Gy dpaie Loy )
MJA\U‘)A\E"J“—'\"MLE)PA‘UM‘LEP‘ eﬂ\hd}kés#nuudwﬁme&jw\
Seaal) (andl) el Cun ¢ 5 AV uadl slal e sale (e Sle T 4SS0 Gal & LeSOUY @lli g Ak g DL
o A Jie lan Faels Wil Alalll dihiia (o alalll ke (psalall ) Gl Canal) G day 1 (he ddline (3hlie
Baad Adlad) Al ) gall Ao puall ¢l ja (e ol 0 98 i gas Aad sla Slunal) 3 aaiil) 138 () g o galall jue Gamall Gilis
N 5 Jalail) dihaie (Gt Apladll de yudl B2l e 45 ¢ dilaiall gl olall sale) dlae gaa @lld (ool 3 alall

lwall ) slaa g sl y gaill Bale) dalee Sgan A g (oA o padl 25l Jame Cany Ly 8
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J.\L\AA.“
1- A. Simar Y. Rechet , B. Meester, "Microstructure, local and global mechanical properties of
Friction Stir Welds in Aluminum alloy6005A-T6", Materials Science and Engineering A, Vol.
486, (2008),pp. 85-95.
2-R.S. Mishra, Murray W. Mahoney,” Friction stir welding and processing”, ASM International,
2007.
3-SamerJasim Mahmood,” Comparative Investigation of Friction Stir Welding and Tungsten
Inert Gas of 6061T651 Aluminum Alloy on Mechanical Property and Microstructure”, Eng.
& Tech. Journal, Vol.31,Part (A), No.6 , 2013.
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59- The Possibility of Increasing Reactors' Efficiency of the Sulfur
_ Purification Unit by the Industrial Filtration of Raw Sulfur
¢ e Alae cpall s plla Jiale al ¢ g pdba (el ¢ A e aidae 3 ¢ Juad (ual 2
Aae A Jlasaa
G pdial) iy pasd dalad) A 00
* info@mishrag.industry.gov.iq

AadAl

z oA Al aA) cy HSI A pall ) gl e At A ) JOA el Ad) 5l A EOlela BeleS Baly ) sl Caagy
Alidiall 5 (Gl pll) Al dglasll (A Led 5o pall e ) sall Ay i Sl Jad Cus | (Frasch) (il 8 48 sk
gl il Baclise o) go (pe Adlide i aladdnly W ) jiely aA) ST A8 pall Ay S g ISI A gall g 3y ) ) gl
(el 5 Dl A e elandy 48 5 paall 5 oy €I A8 Clas g b heaall oy Sl a5 Lelia deadiuadl g
S A8 Cilas g 4n J sl e licall 73 gail) Sl Ulae piea (5 it (ald e e gl il lee oyl
h)ﬁ)&@\@iﬂw\u})ﬂ\umm}#hmﬂm;ahwu&ﬁc}mac_\ﬁ}we\&ub}
2 il Llels C.ﬁ.d\ A e ol Calall (e Adlida s aladtiuly ((4 bar) L Caagy (140 °C) )~
3l (0.5 %) plasinly 2 58l (10 (25%) (e SIS AN 1 il Juadl CalS g ) 8l (e 6 S A3

L Ol8 ARl ¢ alall a5l ) i) - Agalidal) clalst)
darial)
Aa) 2aind oSl £ RS o aay ¢ AU Sl il L5 skt G Lkl 150 BalaBY) cililuall ¢
Gaodas S ) Y 0 bl Apud e e @) A Hlia g aaliy saddeal) dg skl (AGY) salll) Je (3uS
o ety dalal) ailnbat) (Culagiy <l 5 ¢ i €05 ¢ QA adil) 5 ¢ agalall Sl s ¢ 5yall il i) Y1 jslias
Ay e ¢l il 238 e Sl 2 L) i je Canall (A8 13T ¢y S8 el s L (Blay sl & s 0 ) [1]
: bﬁjﬂ\ eall

el s lae e aaiai il (Frasch) o) 43 ks 45 yhall 238 s =35 (Method of Underground Melting)
et AL el gy ()Y Gl (e G Sl Al dlee 1 2 )Y Ciga (8 AaB e 3 Cu Sl jeea 8 5 Jas
Ju A [ (8-10) Kg / cm2 | e sy AoVl laaa &y pll da g ) ladie 658 3l (156°C) ) 450
L OUBY) ddlide 5 3S sall Banite 5 Alalaie Caplsl ADE e (5 gan 53 oy 5

Lansa g Afe i) 138 Algd ()85 ) jad () Jemy 631 o S i) JBIA (g il i) @ g 1 slall Gy
e e Jany s Adlal) e o 685 A sl e (sslall o 3ad) e Jlall slall e ¢ dians dila Laginy Jaall (panid )
DA e il Jsaa oy yull a8 v aanipe 48 el Z8US Caman oy Sl ASES () 6<g0 ) Ja oy 5S))
st e 5l Ales in damys a1 sl e sl (5580 ) anssll sl Jaays il ¢ ) 3 ol
Lia 5 S (g o e U s (Sl sl asall 5l s o gl 5] Gl Ciuaiia s ol o (8l (e
g s Oanm 3gas il Gae B s xiay 3 AN sl e (24 Kg / emM2) deay i asie) sel) o Ty
LS ()55 o) sell s Sl 5 5 STy RS dilaal anssl) 5] (2 ganiall Sl 3 gee o Cnd Al
e i) 1y ¢ gy a1 Al clale (D diuy skl o sedl 45 J) 3 3 mhadl (A sy 2t AL
g5l aane ol gial 1l | Gamns 0030 o5 Aheall ban g Iy Sl ady divie 4 slladll ailial s e 55 b gk
dolia Jlase (8 A jla 5 )5 puin 43 Alae e 1) ¢ dne da Jiae 45 8 0l 5e o (G189 A8y ey 7 a5l
Sl (31 el e Sl G5 Jnd A (2 %) ) Sl il Gmns Gl ol sall A Juad 3] ¢ )
opdaadl mlia pe Sl G5 3 ¢ JSLE (e ) G S ()l SIAI) oy pSU (84 58 0l 5e a5 O (SI
LeieliS aiaiid iy (3 ja & Aeaiiuall Cilamall ok o1 gus S G 58 501 e Jo i Wil LS el 5 (el
ity <l Gaela ) Jalre 3 canliVl s Clalanall Mol Cany o sall 038 35as o)) oo Slabe Lgiha callaiy g
[2] olamall JSU i aza 53l 3 5351 yad) Qi) edays S sl
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el & 3ad)

A sall (o Adline ot agl) Gl g (140 °C) A0 G Gdans Hiama sle s G alall il (e (100 gM) s
Jdaie e (80 %)l (tonsile) dwisilly (mesh 325) daie e (90 %)dadl (Celite) Sl 5Ll
m)LJ\ e e aiadl b gl Slea ) Jaig Jua e il e Baclue 3l ge Leda s (Mmesh 325)
s L)l i ¢ el Jamgy () plea (e 3oke A ) e all IS ) Sl il 5 daiall dpe luall
sooall e 5kl dlee i (130-140°C) (o in sl 5500 a A e adi il Alae )l e 2aiSlall 551l
O 1B je S (A (15 min) Jslad Lo gl ill @ 53U gl o) s il 3w () L (3l alaad) 351 e ebide J3IA (4
i)l JAI s Jie 5 il aleall aladiuly Lelia dygllad) asaall (e 5l all e 5 k) 41 g
o) sell iy eV e Jias (Wire mesh) duiaee A8y JauwY) e iy A (Sane gl e oSl 5 sl
& il ke elgiilyy | Gl e Lolead) 038 ) S ¢ pmad il Aleny £ Dy Sl mhans e Tl (31 saaaal
 [3] Aaall A28 e A yiall 4 5 KU ) sall (e Sl ¢ i pall iy i SU A gLaSl) Sl 6 )

uﬁmu@lﬁm

PO s le 0S8 g Al S A all il pall daglal ) i

JOa 3,00 5 4y e (585 (0.933 %) A QS Al & il o gally Leliad (Says Sl (8 A0 el -]
agohal A jaiall e 5 (g Al QLI ae As At dapldall 45 58l o) sall e Ll danh 4 calian g oy )
(U8) Al

ot (Alls (0.222 %) A QlSE Al At S g S 3 pally Ll Ky 5 ¢ Gy Sl (B AGID e s -2
Aand sl gl A 581 yal) Al AL e S Jel A o sall o8 ¢ 5SEy (carsul) Jsm ASIG
C O saSe o) A AS 55 B (e el ) LS5 ) 3

S s 55 Ay by e i il 5) alaiall (3l Ay sy S A e S8 Tl LSl 0,
e LSl Sl e Jid) e 80 A Alee Juand 3 ¢ Galaiall 3 aldl sas 5 clelie Jal Gl da o o)l e
O3 al G ey ol il Baa 5 (M Jos s g3 S il e J sl Ja) (0 Fslas i ) i IS
‘_As"Ldu)ﬂ\m(&uﬁ‘),\ﬁ\L}a@u@@d&&d\&a\&ng@;d&u\Jﬁ&@;ﬁd\d}u)&\u\cdu"_),\ﬁ\
Cu Sl e Al gl e cint Al alad) cy pSI e o il 88l cy psl A Jeo Ul E3lelial) eliS
Lebiad & (e g AR e 5 AIA il g3l (e ¢ 3> (dsOrption) ) iel 3 S8 <y ARy plall by Biall 5 sl callal)
Ao olee ooy Sl il i Aglee o) adll ) ol ¢ d gV Al Gl Jasaa a3l A4 oy HLA) Sl e
s leie tae by @l ye daEal) (K

‘)\.g_ha.ﬂh‘).lu\u_cj\_mﬁ (140°C)A}uu)&ﬂ\}@_&)ﬂ\g\_ﬁ\ﬂ_g‘)ﬂ\&\_u"é‘)\ﬁhj.l&u;)\
G Sl da 3l g lai ¥ @lldg (120 -140°C) (e Sl il (e Akadladl) iy 131 (110 °C) sl
b Al e Jariul |3 5l 3alall Al 5udl) 5 Al Aalall g 4 sl salall il Sal A il Aaplall (e
d_m)ﬂ\}&\;d_ud\W&Mﬁ@\@k&(cake)d@\w;&ig&;A_A'_'u:\gth\\_)h.ch_.aA\
&by b il Slea (83 gl am g 2 (fiilter  aid) b ill ae b Lda g Joand ) (1) gaad) 8 LS
uM\m‘é}JMQEM‘J\j_AX\}E‘}l_AMBJ\_AMQ@}Qiq%ﬁ\&ue&m‘m‘
(capillary channels) 4 a3 &l 938 (0 S5 AR (e Apalsa A8da 45 S i yall A3 8 (wire  mesh)
:L@Agm&\ﬁéc(%ﬂ\b&d%w)@jﬂ‘ﬁgusm

dide iy e e Jarall 5045 () ot LY @lldg ¢ i il 5eliS a3 ) g2 o By s wally G Jaiaall 534 5 ¢
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0.12 0.222 0.933 0.987 Raw sulfur 1
Very good 0.050 0.131 0.760 0.754 0.5 % celite 2
Very good 0.022 0.158 0.756 0.778 1 % celite 3
Very good 0.015 0.163 0.736 0.767 1.5 % celite 4

Good 0.23 0.137 0.743 0.746 0.25 % tonsil 5

Medium 0.171 0.144 0.736 0.748 0.3 % tonsil 6

Slowly 0.127 0.133 0.85 0.83 0.5 % tonsil 7

Good 0.098 0.11 0.724 0.702 0.25 % celite + 0.25 8
% tonsil
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Operator D 1 ®
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d(nm} Gid) C(d] dinm; 5(d) Cig] dinm} 5(d: Cid)
15681 [t} 0 18C03.7 (1 e 1640.1 0 100
1571.3 0 0 1807.0 (H 0 18434 g 100
1574 5 4] C 1610.3 G 0 16846.8 g 100
1877.7 ° 0 18135 33 1 1850.2 ¢ 100
1581.0 4] 0 1816.8 87 22 1852 5 ¢ 100
15842 0 ¢ 1820.1 100 g7 1858.9 C 100
1587.4 0 G| 18234 47 8% | 16603 ¢ 100
1580.7 b 0 1826.8 233 100 1663.7 0 100
1583.8 0 0 1836.1 0 100 1667 1 0 10C
1587.2 0 C 1833.4 g 100 1870.5 0 100
1600.4 0 0 1638.8 ¢ 100 1673.9 0 100
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41 - - 0.06 0.28 1.4 0.42 54 2.01 | oI s
Al Al Ualall (J shagll) Joandiil) AL (and 005 (i (2) Jsaa
el aaal) NIV &
1.6 ym 75 um 150 ym dgaa e (%0) 12l A
(mm) Jshel)

- - - 9.5 Mo 1

4.5 6.5 8.5 - Ms 2

4.5 9.0 13 - Mao 3

8.5 14 14.8 - Mis 4

12 13 14.3 - Mz 5
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265 195 188.2 - Mo 3

225 188 174 - Mis 4

188.5 175 165 - Mzo 5
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Sl Sl D) e on 5 ¢ Lgali e Alim s 6 0555 5 G 035 3 Ay el 53 Bl LU
Ll e e ool 5aam Ao s Al b ol 52 (m 4 iy Ll |y s Al L5 28 4t die A0 1
AJ),\EQ.AQ\LA\DLAA_}SASLAS‘QQM\}@M\q\}.d\}gl_ugﬁ\}b\)éﬂza_};d)'.c}dsM|ZA}\SA}(L)L)I\)
J17 A8l 5 ¢ )l A8 g 3adlall g ALl (e "Sliad ¢ Baaaiall JIKSY) u\}N\
mﬂ\ubud\@u\m\}b}m)ﬁ\ﬂu\)dﬂ\uA(UPVC)UM\)LAJ\JJEML;}J\@ALA
u.\.u;.}u.a_).dj(‘).uﬂuU)bJLAbJLA‘f@JA_\SMM\M;u\u.AJE\M)JMLmP(M:.\.\H\\.@J\A@)AJLGJ
A_AQ\JM)ML)LJ\}.A} LMDWMJ&}JJ\}AJ\}A\bMUAUL&:}JJDA}L@_J\J\}J\UMM\L@M\}A
E@@M\M@@oﬁya,@&ﬁbwﬂ\@q;yq\[2]EJMKSS\‘_}U);JSLLAMLA\MLA\M&U\A;
Cadie) 28y ¢3S e Jane 5 ) (e Aide G b csia (30 Km) s o) a5 Jled b 5 31l
A o) dalpally o L0 i)zl lee o) Gaad) 138 ¢ jaY (anll ol 5 dilaie (e Cada Al 23l
3](@&\&)Acéﬁi&f‘u@ﬁl\}mﬂ\&f‘a@\

el ilal)

U—‘-‘l;‘)“ ‘;.c ai\a_\]\ ‘};_]\

sl g ST il 13 8 a4 W) ) sall ALeasll 5 Al il ilimsmdl) sl ; 15Y) Al
s e (3) 5(2) 5 (1) dsandl G el Al 5 oy )51 Jyid Jsll

sy (U.P.V.C) plasiny s olaall Jiiy dala lindly il zU8Y Lere (5 5ie Slo Gadad 5 a) ¢ 4l s Sl
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L‘:éuaib G'u‘l:\ﬂ\

o I all o gl 5 J sl & pall Gasdl gl e (2) JSal5 (1) JS1 5 (4) Jsaall g Aissall geilial) & L)
JETEN Gﬁ (8‘5‘3 %) hy eﬁuﬂ.ﬁ\ b g HS ddla) die ddial gall 3 gaald daldae el (10 %) B oSl CALA.J\ A
dudy o gl LS g IS Adlal 2ie gj\}:d\ e (60<40 %) 5(70¢ 50 %) ) ) Sl Gsum A caala)y)
L 508 s 20 35 ae ) ) 5IS i sl Gailad ane () g ) 5 ddial sall dillae e el 3} (1510 %)
(4) sl 8 Al 281 5 68 A% i LeS ¢ Gl puSill o2 Jia J goas A s Laa (8 %) o SY o gandSl)
ool g Juli ey il 3) o guaallKH S g3 IS e ABLaY) A 3Ly ) e il 250 5 68 o ) (3) Sl
oaliaY) maal cpa 8 Ml e (86563 %) it o saall Sl G g IS ddli) 2ie (50045054515 Kg / cmz)‘
¢ s e (15¢10 %) Ay o sl Sl il g IS ALl 2ie (1406170 Kg / cm?) Jlaias ela 3 s gua g S
sl SIS 53 S A ) 55 e 0l ) IS Jid ) il ane (3 g il

il g2 IS (e A8 dpeai 83 ) e el (33l (103 O () (4) IS5 (4) Jsaall 8 Lggle Juad I il i
g dalad) Adateall oya =l Lliall arall Jaas (60 min) S (8¢5¢3 %) el die (3 3al () ) A p sadS)
a7z )l e M LS5 (15620 mMin)  laiey (3 3dll (e ) a8l (s ¢ ddal gall D gaa (paia (LS5 andll
O ) Aty o sanllSI gy S ddlial 0 3L i) e (15610 %) iy p sanallSH il 3 LS A8lia) vie diial sal)
el o 3l 551 i gl 53Le (il s 12 gm ol 5 a8 ) 5 SISl Gl s e 3 (8 %)
Asllaall il gall Lt ade 5 canli¥) s ) 5ol Laa a sansllSI il g0 1S e Allal)

clalifiay)

A Caeddiil g 3aalnall Cldial gall Ailas  Aledl) aiiall ey jal Al il gadl) il

Y1 S Ll Al (e Ao Jumdl 4 S i) LY A 5Y) 3l gl Al b o 5andlSH g JIS e (8 %)
. (4_\»:50) u‘,.uy‘ ac MBM\ Qt&m\}d\ thwu.a;ﬁcﬁth.i}

JJLA.AS\
g ALl Laala - Auadigh 4 ¢ Laall o yllie g LSl ¢ linal mlla aal il -1
2- William S. Bryant and Henry EWiebking , 2002 "The effect of calcium carbonate size
and loading level on the impact performance of rigid pvc compounds containing varying
amounts of acrylic impact modifier",vol.3, Specialty minerals, Easton.
Al " IV e all due sl 5kl Jida e 1988 dsliny! cile Luall dalal 4S80 -3
4- DIN 8061(2009), Unplasticized polyvinyl chloride (PVC-U) pipes.
5- DIN 8062(2009), Unplasticized polyvinyl chloride (PVVC-U) pipes.
6- 1SO 6259-2, (1997) , " Thermoplastics pipes-Determination of tensile properties "
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p sl Sl il 0 )T Sl Jidal) 355 (1) Jsas
3 5lal) A Loss MgO Fe203 CaO Al203 SiO; 3 all <
(%) (%) (%) (%) (%) (%) (%) €
CaCo03 42.30 0.74 0.24 54.04 0.68 0.2 psmallSll s 3 )18 1
96.4 429 = 0.18 = 0.13 = 54.85 = 0.25= 0.12~= dlanal) ddial gall 2
2 52 g0 K1 Al Sl ilm gl il (2) Jpom
3y asly) : &
(g/cm?)* sl | pH|  insoluble in HCI (%) £ el
0.89 27| 8.44 0.8 el G S [ ]
0.89 2.7-2.6 _ ~1 iled faal | 2
S i (sl 5 5l i sl i85 (3) Jsan
:\Am\}d\ RPLEN &ﬂj\ u.u\.)ﬂl\ 3aa g ua;sj\ (».n\ [&)
(600 -550 g/L) 562 g/L Fyenal A8ES)) | |
. . . il griiaall dpansll 48ESH | 2
Gl jadl JS3 5 aaa o ading Gitae g/L PR
Y AN BV (e (3 smsall J5 30 . coen | 3
Uaa <l : ) aaxill
(125 ) ok o3 Jaie e (87 %) 87.7 % % il QT | 4
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(6 m*10 bar *110 mm)

51 (i S S (o AlliSn oy 5518 L pl) il ilm s il (4) s

Aadll il Zia) sall 2505 (DIN 8062 — 2009) 51
— i) | edadll
. BA L 52
;f‘/‘“ J";"L“f‘ a3l jﬁ‘ﬂ Dbl | e i)“/‘” Lo i T(“” 7“9‘ Lpeall | Lkl | el | popdlSl) | A
97 ) Kg/ |~y " | mm | mm 97 1 s 90 | Jsud | mm | mm %o
cm %0 om? %0 cm cm
Jans
L
44 110.
s 10 515 10 ) 5.5 3
(1 hr)
Jani
L
240 10 505 | 10 | MO 53
° 3 Q\ [EREN] 5
(1 hr) s
- zasall
Ld: Ll i
SR g
42.5 - uyY Y Ao
|
2| 10 | s00 | 10 | 110 | 53 j:::s G | || ] 8|S
el bl | - PRI
(1 hr) Al }wS:d 600 }...“SAS 110. 6.1 0
sl | 50 o B 4 B)
addl 10 % 10 % )l
Slaudl e
43.3 ey GRS
el il
* g0 170 | s0 | MO | s | s 54
BEPY 2 el 10
(20 (60
min) min)
el
Qi
449
* 160 |10 | 70 | MO 56 15
IR 2
(15
min)
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63 - Effect of Addition of Nano-Silica (Silica Sand) on the Properties of
the Modified Polymer Asphalt
pa sl e L) an Sl e ¢ g e @100 e
Ahaml) cleliall dalalf 48 yad)
* altadineal992@gmail.com

Al

Ll 3 aadiuall Apasill e Luall dalell 48 5800 b aial) (PMB)  shaal) calin¥) cilieal s Gaund ) sl Cargy
d\..as.\\ c.u\ d)A ) my‘&u\ )\)sm\j 4..:.1).:.: L)-\.m;.l_’ 4\..\5\‘).\;\]\ d.\haj 4..1}435\ o)\); 4.;)3 c&_).a OJH‘
Gy €l 5 Al a g 380 (L (PMB) ) shaall calawsyl) dals 8 (Ll ilawy) a5l e (SBS) ed sallsabe
Kol il ke Ailal & yia) (3 %l (rutting)2asall e & gan ) ol Laa 31 jal) 3 Adlall 5 ) jall s o ¢ Lis )|
Lli s 4l s ooy Adlise A6, by Sle Sl Bale aladinly Saae Cojlad Gy jal g shall (LY il
ey AlE ala 31 A ¢ "B (6 %) (o A dazmdl (g aa g ) ghaal) cL&Y) il Baa Glbia e Jhas” ¢ Ganlia
(rutting) 2230 daglie e A0l 30k 55 ¢ 5l jadl cola ol ladin) A8 s L";\ sl Laa (stiffness) laill
da 0 Jdiy (ductility) Aaiuy) L6 il 3 o) 3eS 63 58 o Jpanll & 3l o)) 8 dals
JED sl salall Jaai 38 3 (5aS Aa ya ) o)) Lae (sOftening) 4slll s )2 28,5 (penetration) 4l 2y
Lﬂ&\ uA I\ASLJ\ ;L»Ayaj\ d.glﬂ} UJH‘ ‘_A‘: &-L\SJA” Cll.\ﬂj SJ\)AJ‘ Q‘é)d ‘_g fu‘_)\.bl\ Cl‘):\’_'m Lg:\AleAJ
. Gohll al Y1 jeal) 52l 3 IS ¢ saaal) ALalAl) adil Y]

el s slaadl el ¢ Wb gl ¢ Ay il o) gall —p Agalidal) culalsl)
dasiall
3aa ) e bl laall Gl 2 Y dacaddl Il o ey Bkl ASE B ) g JSLE sla g e Julill
Ay (Clall ans) LS gha Tadilll A5 ey slaf 3 il Jalge sae lllia 5 shiia a5l 555 (5 5h s b
b padind) Cilad) g 53 e "Slad O el Ly iy b e Jaad ) Alagl ) sald) g ALalA 3 el <)
L HiS) g o) gt (3 3k gaal e STl g il yadd gal) ¢ JaUaall ¢ dalidall culawi) )l Lgia g clanl) (yal & (jues
((modified polymer asphalt) < ad sy ) shaall Clduyl) Clis) e g il 138 (s Ol jad sl Al oo 4 llad
L) daal A& cpead e Jaad il ) il g) Al o) ¢ (V) Jle) Caa )l Jlee) 8 Janiasy (63
A A go A s 3135 Adlad) 351 ad) il )3 33 slud ST Akl 1) 3 ) ) il o 8 5 IS) Adead Spars da
A, [1-3JAlS g I Al a5 sadsdl (n Jladil) AGe Helii 5 ¢ (Gall) claally il 5 ol
Slll ¢ g gilll cplall c(Jie Ay Ul 3 gall (g Badaa £ g3l aladul oSal gl AEl(s A Gl gl &) Jaladl ) glal)
Glalie Gl ) ghaall e Aalaal) 4 gLl o gall ) ¢ Ay 550 (338 aaa 2L Baabia s (o 6L paall jas ¢ 45 U
ol A Cpen e Jast (Ul s e sl 5 Q) iy o G day ) e Jaad A cdlle L1 AL 5 5 S dndan
Caliud A gpadl 5 il gl Aaleial) 45l 580 iall ol ¢ (Rheaology) (s shsal U & shudl 5 ALl 5 450 5,80

- [1-3]oshaall (5 el sl

‘}-‘Aﬂ‘ ilad)

A4 5 o S 0 ol (o Al e o585l il LIS LS (3 o B30 o yin o )
éhLASJLJSM\M”_)M\uLAJAAS\ "\_)AYCAL‘”&‘J;"EM\JJM\M\X‘UJ}U‘(6‘4‘2 %)
3oloall da ol Gulias 5l s (Asa s (LS B3a (1 KQ) Axw dpidee Ao (e Adlse Lald A shin &g -]
() Ll

. M\M\c‘x(l40 OC) EJ\);Z;JJ‘;\ (A g @A&An a_\laj\ ‘;J‘M\ k“_lxs.uy‘w'éimg_mug_u)}_z
LA N B e 5 padusall QBT G )y e A A5 5 i g ol 3 Babs (e Baxae S iyl -3

AMAJ\ u.u.\\AJuAASLlﬂ (2 hI‘S) BJASUM\ )\)AJM\&A@JAS\LL)A.\“‘\ -4
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LELMU@LHS\
g sall 5 Bapaal Al ALl Cilial ga b il il Jaa o) ¢ shaall i) Ala I 1Sk il 33l Ailial JYA e
‘SS;LJ”LAS)"LJJ‘J}AA”GA

Sl S Al vie Lgle daas Al gl cp (1) Jsaa

Y
Loallall Lo @l) Ciliaal sall 3 g0n 4 ) L) Alal A sl
(20dl) | 33y e o
ol e
o
_ASTM Bl I 206 | B3
3l RN (486) 4% (4 %)
1 (100 g) Jslaal sy
D5 - -1 1 2 | 2 2
(D5-83) | 60-18 | 60-18 8 | 3 % | g mm) 05 °C) =
(D36-70) | 66-57 | 66-57 | 74 | 69 | 68 | 66 °C 2515y m Ao
(D -92) <236 | 246< | 250 | 247 | 246 | 245 °C Gz sl Bl Aa
e Ay i
(D113-85) | 100< | 100< | 104 | 98 | 9 | 100 cm AT
25 °C)
SE 2 o, A
(D2024-01) | 99%< | 99%< | 99% | 99% | 99% | 99 % % ‘fuﬁf;ﬁ

shall caliny) Adala U Adliaall (Sl g3l salad 4 sall dawl) 30l die A8 Al (i s 4 galll A yo o 50l -]
30 Al L (o 45 i) Al 3uall peal V) Aot Adalal) elalai b 8 g Ala Caala 3 3) Wi 530 Bala duaS 304 ) Cusn
- shall culiny) 5 daleadl)

Aallall 5 481 ad) Al dl) ddal gall 3508 a2 5 (99 %) (A ClEY) 3 IS DG G Al As 2 ) -2
8le aa yshall cliwy) ALl (250 °C) (I shall clind) ddalal (245 °C) (e (Uiaresll) Slay) ddads glis ) -3
Aalall elula 348 a3 I sal AL dag) 55 i oS Alaall 4y il ALl 3ale )5S lld g (6 %) Ay WSl il
A8 jall Apulal) Adal gall 3 gaa Garia & (Al AEY) A jo ad ) Lea dgilany)

Ll AtV A (e WSk 95 L5 (2 %) Adlial die <l ) shaal) (5 ped sall i) Aala Al 3ag (o)) -4
Adain) daf e i ISLs L U (4 %) A8l pe ) shall (5 e sall Calic) Akl 4ad o5 ¢ (4 %) day
(Sl 5l 5 53l (30 (6 %) Adlal m)ﬂu\ L;JAJ)J\ o) Aol Aad o) ¢ (2 %) dasiy  shall CalinY)
Sl 535 (6 96) g shaall i) ddals Aot G ALUU\‘(4%)4“))@\@‘2\%41@\&;14\)
(6 %) eshall caliny) Adalal 2l 5l ol sl Dl 3 A ) (5 5  shaall i) AL (e (4 %) Ay
shall (5 el gl cland) 5 ke il Bl G s Sl Jaal 53 sy 1S 53

(6 %) szdma\u\la;)bmfl_d\a\;.d\u.emjmmgbalmJ}M\aﬂjﬂ\m‘ﬁ\u&A\yuﬂm -5
u\alﬁ.\u}a\_\l\aJLAUJSJAJAJLL;M‘XUU\PYUMJM\AAJJoa.\;@\_uukc\j\A;m\.muh.u‘z/\u)j‘;\l...uhs
a_ds.mY\ur_fﬂjﬂ\dm\d&}\c_\a}d\uw\JAJ).\S\}a_\huY\oJ\.AuuL{)X\uJQd.u_a 3 € doadas dalis
Gl g SN dal Sl iy 085 g 2aas 3l Q5 5kl ol Y1 el AU] 8 ac b Lae daladial gf 4538 DA
cPY\u\M\@M\M@M&J\DJ\‘);J\&_\BJJ&\SJJ\M
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Gl s e (6 %) o Adlaaal) ISl il salal Adlia) At Juzdl o Ay puidal) laall YA (e ity -]
Al el e Aliasiiall I 08 s 5 ) shadll

Ay Chgok 8 ) shall CliuY) 3elS a1 o) (Al ALY A Cana ) 35 L) Bale ALl o) -2
ey i s ) sy Cua i mha e Adadladl) g AL a9 5 yartia

Joe alh alay caia )l daddiual) A8, s G dadl il bl 30l ) e 4 Ul ISGLA 8ale aladiul aelu -3
Gaohll e LS Al A8 el paall s JulE ) ol Lee ilewy) il e sl
5,_4,).143\)A;Z\JLL)QJL:JL“‘tsglu}sm\sque\m\@ﬁg)u\hgmqsdgﬁsdm&@w Claall b g3 4
5Kk Alaa cililes ol sa] () dalal 308 e

J.\L«AAS\

1- Dhawo Ibrahim Alhamali , Nur Izzi Md. Yusoff , Jiantao Wu , Quan Liu , Shaban Ismael
Albrka (2015) " Effects of Nano Silica particles on the physical properties and storage stability
of Polymer- Modified Bitumen" College of civil and transportation Engineering , Hohai
University, China, .

2- Farhad Zafari, Mohammad Rahi, Nazanin Moshtagh , Hossein Nazockdast (2014) "The
improvement of Bitumen properties by adding Nano Silica” University of Technology,
Tehran, Iran, Volume 3 ,page numbers 62-69.

3- Hossein Zainezhad, Saeed Sadeg Hpourg Alooyak , Hossein Farahani, Ahmad Goli (2015)"
Investigation the effect of Nano-Silica on the specification of the Sasomit Warm Mix
Asphalt" Research institute of petroleum industry” Department of Civil Engineering ,
University of Tehran , Iran , Available online at www. vurup.sk/ petroleum-coal petroleum &
Coal 57(5) 509-515.
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64 - Improvement of Concrete Properties by Rockwool Waste Addition
Gu$ A glalu AN ae A < ae Jald Al
Al cile Uiall dalalf 48 il
* altadineal992@gmail.com

dadal)

la i aalely @l 5 g jaall o gaall UL alaiuly s Aaslie i3 Al ja AlA L) Al glae ) Ganl) 13 Cingy
(L 75) desmi ) Linda amy Al Ja0 ) (o yaall G guall clilie dalial il sl o Canl 13 3 o5 Al jall ae
G S A G sadadll (5 pauall Chgall (e ey aaysai g (aadl 5 dasll) &SN e e e Jlaiiad G e
G A 5 el ) dag sde pladinls Jshagl) Gand Gl day ¢ Bl Al e Laaa (10 67 5 %) @ Jlasind)
oAl il iy g ey Lagy (21) 20 5 oLl (7) a0 DlaaiiV) Ao slie Gandl ke (msa 3 ool 30
e s (21) 2 z3laill Lalacai¥) daglie gldi ) e Slad s jall 235l e b (7)) 2 z3laill Jaliai¥) A léa
Aadh (alial il iy LS (10 %) Ao die 585 Lasie Ji ilS Wi (7 %) 5 (5 %) s e (g2 pall 73 5l
Aladll ( adadll (5 Auall Cosall AaS 8ah 3 25 (21) 6L (7) e laill s

bl 358 ¢ (5 jhua Cigea ¢ Al ja - Aalibal) cilalsl)
Aaial)
o geall Clilia o galdill Slal Hall e aaell G s GlA ¢3S Gl il Al g (g jhaall o gall @Bl
oSS SN aa Lgaladind 395k e (5 )l

o geally Crient) (e e a Jlasiad 4ul )68 0l [2,3] (Wei Ting , An — Cheng and Ran Huang 2012)
e ey I AU (5 jauall Cogeally AS I (e s a Jlasind Ay agald e Dlad Al Al Gal & e g jaal
o8 iy ) AL Al ) (g sauall Gogall LI AdLa) Vu o [1] (2015 008 20 5 i ())) odsldl
el (5 yaall Cogeal) ALl die &lu Al ) & b Cpnd e J geand) dlSal ol Al

S e s ity 4 lie 5 il Cipeall el S 1 (1) sl cy

Ol Sl 5 (fly ash) OlY) Giars (e ilaiall ale )5 (silica fume)

LS8 S Lealadin Wlla il il s a3 Al 5 [(GGBS) (ground granulated blast furnace)]

(%) 45 4 (GGBS) o) _3Y) cililae 5 ale )l g Ciian) 5 5 saall b gpall ShaSl cuS 5l 45 e (1) s

[2]
AV i | il sl | i) Ll e o gaall Al 5 3e Ml <
(GGBS) (Fly ash) (Silica fume) | >l

33.5 54 21.2 91.5 38.7 (Si0p) UsSiludl 2 ) 1

9 24 5.4 0.2 18.6 (Al,03) as3ial¥) sl 2
3.6 8 3.2 0.7 5.3 (Fe203) 1l 1Sy 3
43.8 2 63.8 0.4 20.9 (Ca0) sl 21 4
2.7 1.3 2 1.5 7 (MQO) p sawsisall 20 ) 5
0.6 0.9 0.8 1.9 2 psmalisdl 5 a9 all 2uls) 6

K20 + Na>O3
6.8 9.8 3.6 3.8 7.5 sl s 7

Cigeal) clilia aS1 55 G dritany) Al Al Gal i a5 jaall Gigeal) clilie aladiu) Gyl U Gl
5mS V) sal Gl Al 5 el Cileliall Aaall 4S8 (i 3 ALK (m jad Cigeall (al e dnilill (5 il
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sale) ddae ()5S e Dl Al Ajlea (el A8y ey jelall Callaty (Al Aol sl ) Adlal 0 5ad) GBS Cua (g
Al A ga Lgalaiid (35 e cililaall o3 (pa Galdill dglee o8 Gl ¢ yaa ok ol Ikt A 038 jgaa
kil oda (e paliill sam 48 e i)

Cageall Bale cililie (o Galddll dglee Cpaal A pite dabiail Faslie <l Ahld slagl A glae & Candl Ay o
e 5 Al l) alidl 5) e laall cilali Jals 3 i 33l (e Cuny dpaae 48yl (5 jaal

el & 3ad)

Cageally (ranll 5 Jasll) AS I (e e o haialy 45 5K S cildali A (e < plaa Sane 4 i lad Cuyal
O e Led ol 5 A 3l 5 (A) A e (el Gigall o ssla j2) (o2 e zisai des I (5 auall
g5l (5 %) (oA JIaia¥) s S (75 ) G BB Aagai I (g saaa (5 3aa Cigams (oranll 5 a ) GlS
VA U5 (50 ¢ 35 ¢ 25 %) ey Lo o) Al 3l aa 00 (D) g35< (10 %) « (C) g2l (7 %) « (B)
el Jshagl) (and ¢ (slall me ailgaalle b (Ul 53l Jslaa s 5) Galall e slall ALl @lld ey 25, Lsy
3 e 5 (15 cm X 15 cm X 15 cm) abay) Gl3 paas Qll 8 A Gl cua g (Gual )l) oy da alodinly
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-2 20 5 Bl 2
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16 3.5 25.5 22 - A
47.5 9.5 29.5 20 5 B
52 9.6 28 18.4 7 C
42 5.84 20 14.16 10 D
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Laal) | el | Jolae | sl | pmall | Jagll | Cigeall | Caigeall | Gogeall | Cutan) | z3sall
(N/mm?) | paall | dladi | (g) | (@) | (@) | o |ess=l]gaad] (g)
(=) | (9) i) | (9)
(%) | 2l
(%)
22 7 0 741 3890 | 2783 0 - - 1576.8 | Al
22.5 21 0 741 3890 | 2783 0 - - 1576.8 | A2
20 7 15 931 3687 | 2580 | 25.7 5 405 1576.8 Bl
29.5 21 15 931 3687 | 2580 | 25.7 5 405 1576.8 B2
18.4 7 15 1007 | 3606 | 2499 | 35.9 7 567 1576.8 Cl
28 21 15 1007 | 3606 | 2499 | 35.9 7 567 1576.8 C2
14.16 7 15 1120 | 3486 | 2379 | 513 10 809 1576.8 D1
20 21 15 1120 | 3486 | 2379 | 51.3 10 809 1576.8 D2
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JEU ¢ LAl Jani 3 8 (e ad y Lae 481 JAY) da 50 Cuaddll Cus deddisall dppall 5 sl aead 5 (20 %) Adla) 4
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A a5 BB b dsan 50 e Ae Bl a Ay (M lall paas e GlaY) e Lgie e (L5 (G sll) S
4l diy (275 - 273 °C) M (oan sl i) 350 (0 242C) G e sl dn 2 Ak Canl ) B ¢ JLiY)
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1- A.A.E.othman,2008 "Poly modified asphalt binders Uses and specifications for surface
treatments,” Faculty of Engineering, Zagazig University, Egypt, Issue 1- vol.13.
2- NCHRP Report 673, 2011 A Manual for Design of Hot Mix Asphalt”, chapter 6. Evaluating
the performance of Asphalt Concrete Mixture.
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2.48 1.09 1.115 60 12.6 19.1 520 26 121 24 4
2.47 1.00 1.114 61 13.2 18.7 521 26 120 32 5
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Wisam Abd Ali Mohammed

State Company for Inspection and Engineering Rehabilitation (SIER)
*mahed@siei.gov.iq , * siei_mahed@yahoo.com

Abstract

In this work, fabrication of (TiO2 / p-n Si) solar cells using pulsed laser deposition (PLD) with
high efficiency. A double frequency Q-switching Nd:YAG laser beam (A=532 nm) has been used
to deposited pure (TiO2) thin films on standard silicon solar cell. The structural properties of pure
(TiO2) were investigated by means of (x-ray) diffraction . The surface morphology of the
deposited materials were studied using Scanning Electron Microscope (SEM) and Atomic Force
Microscope (AFM). (UV-Vis) transmittance measurements showed that the (TiO2) film is highly
transparent in the visible wavelength region . The photovoltaic characteristics before and after
the deposition of (TiO2) layer onto (pn-Si) cell namely short circuit current (lsc), open circuit
voltage (Voc), Where the maximum (Isc) ,(Voc) and filling factor (FF) obtained at optimum
condition were (42.3 mA cm?) , (650 mV) and (0.7) respectively. After deposition of (TiO5)
antireflection layer , the power conversion efficiency enhanced from (10 to 14 %) .

Keywords :- pulsed laser deposition , nanostructures (TiOz) , solar cell .

Introduction

It has been a long time, since the finding of photovoltaic effect by Becquerel in 1839. Recently,
rapid industrial growth, urbanization , and increasing demands for consumer electronics , all of
those lead to a very fast depletion of existing energy resource. Furthermore, in the past years, the
awareness of the negative impacts of fossil fuel consumption on the environment has been
increase.

This leads to a very active alternative energy research . One of the solutions of above problem is
the silicon solar cell. The solar cells or “photovoltaic cells” can convert optical power from the
Sun light to electricity. It is the best candidate for the next generation energy sources. Clean
method and easy to be fabricated, ™ 21 However, one of the major drawbacks is its fairly low
absorption coefficient . Any approaches have been proposed to enhance the light trapping
efficiency, such as adding back reflector. Large band gap semiconductors like (TiO2) are
commonly investigated in the rutile (band gap 3.0 eV) and anatase (band gap 3.2 eV) phases and
(TiO.) response to (UV) light has not only led to photo catalysis research [4—6] , but also to an
extensive investigation of (TiO2) , super hydrophilic city its usage in environmental remediation
and solar fuel production .

Experimental Work

Film preparation: The deposition was carried out using a (Q) switched Nd:YAG laser with a
frequency second harmonic generation radiation at (A= 532 nm) (pulse width (7 nsec) repetition
rate (10 Hz)) and fluence energy (1.2 J/cm?). The studied films were prepared from pure (TiO2)

299


mailto:mahed@siei.gov.iq
mailto:siei_mahed@yahoo.com

Odlaal) g dslial) 5405 & gaad da gall ciluadAld) Ol g dsliall 51 3 9
2019 Slall kil g Cad) 3la

targets. Films were grown by pulsed laser deposition on an optically flat glass substrates kept on-
axis distance of (4 cm) from the (TiOy) target . The chamber was kept at vacuum pressure of
(107 mbar). The (TiO) disc was ablated by (10-100) pulses (10-20 min) to get single layered
thin films. (TiO.) thin films were deposited on glass and (Si) solar cells using (PLD) technique at
(200, 300, 400 and 500 °C) substrate temperature in an (O2) pressure at (10 Torr). The
deposited film had a thickness of approximately (200 nm).

Results and Discussion

Figure(1) shows the (XRD) measurements results of different (TiO2) films formed at substrate
temperatures of (200 < 300 and 400 ‘C) on glass substrate and silicon (p-n) solar cell. It can seen
that the film is amorphous at Ts = 200 °C. When temperature (Ts) increased to (300 °C) , the film
becomes crystalline as shown in curve (b) , two diffraction peaks located at peaks, respectively.

L:anatase

A (101)

Intensity (a.u)

bl X 3me°cC
a 200°C
A A A A & L A L A
20 25 30 35 40 45
20 (degree)

Figure (1): XRD spectra of TiO2 / glass at different temperatures a-200 °C , b- 300 °C , c- 400 °C

Furthermore, the (Ti-O) bonds along the (c axis) are longer than the other (Ti-O) bonds which
means that the (Ti-O) bond energy along (004) direction is the smallest. The film-growth along
this direction needs species with higher kinetic energy than that along other directions. Then in
the experiment the higher substrate temperature at (400 "C) is benefit to the growth of (004)-
oriented (TiO2) films. At low temperature, the (Ti) and oxygen atoms have no energy to migrate
to the normal lattice site.

Figure (2) shows the (SEM) images of the (TiO>) thin films deposited at substrate temperature of
(500 °C). TiO2 thin films have a quite uniform and hole-free surface, the film has homogeneous
surface morphology, with a wide size distribution of the particles from about (40 nm).
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Figure (2): shows the (SEM) images of the solar cell before and after deposited (TiO>) thin films
with substrate temperatures of (200 and 500 ‘C)

Figure (3) shows the (AFM) images of the (TiO,) thin films deposited at (200 and 500 °C)
substrate temperatures . The topography of the films illustrated in the figure shows higher
roughness at (500 "C) than (200 ‘C) . The RMS (root mean square) roughness values increases
from (8.96 to 24.7 nm) .

A possible explanation for this observation is that surface mobility of the atoms is higher at
higher temperature (400 °C) , this results in higher surface diffusion length , island separation,
and lateral size. When island separation length is greater than the lateral size of the island ,
terrace and stairs topography are normally favored. On the other hand, surface mobility of the
atoms are lower at lower temperature (200 “C) , thus islands are more closely spaced. If island
separation is smaller than the island lateral size, more uniform growth of the thin film is
preferred.
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Figure (3) : shows the (AFM) images of the solar cell deposited (TiO>) thin film with substrate
temperatures of (200 and 500 ‘C) .

The (UV- Vis) optical properties in the range from (300 to 900 nm) at various substrate
temperatures from (200 - 400 °C), reveal that the transmittance depends strongly on the

temperature as shown in Fig. (4).
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Figure (4): UV-VIS transmittance (T) spectra of the TiO. /glass films at different substrate
temperatures with laser fluence (1.2 J/cm?) , O, pressure (5*10 mbar) .

Figure (5) shows the short circuit current density (Isc) Vs. illuminating power before and after
deposited nanostructures (TiOz) , at low levels of illuminating powers we noted that the (Isc) have
a linearity behavior with increasing power, but at high levels of illumination power (lsc) have an
exponentially behavior that explained the saturation in carriers, the maximum (ls) after
deposited nanostructures (TiOz) were (40.2 mA cm™) .

Afterdeposited
- Before deposited

| sc(mA/cm2)

0 20 40 60 20 100 120
P {mW/cm2)

Figure (5): Isc vs. illumination power (P).

Figure (6) shows the open circuit voltage (Voc) Vs. illuminating power before and after deposited
nanostructures (TiO2), we noted that the (Voc) increases when illuminating power increases , the
maximum (Vo) after deposited nanostructures (TiO2) were (650 mV) . The photovoltaic
performance is shown in Figure (7-a,b) in which the power can be extracted from the cell before
and after deposited nanostructures (TiOz) .
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From this curve we obtained the open circuit voltage (Voc) is (630 mV) while short circuit
current density (lsc) is (42.3 mA/cm?) and filling factor (FF=0.7) . The high filling factor is
probably due to high shunt resistance . The higher short circuit current density may be because of
the photons which is due to carriers that are generated deep in the bulk of the silicon
nanostructures (TiO.) , after deposited nanostructures (TiOz) , the efficiency of the (Si) solar cell
increases to (14 %) instead of (10 %) conversion efficiency before the deposited.

07 +

06 1 = Afterdeposited
- Before deposited

05 -
| Voc (Volt)

04 -
03 -
02 -

01 -

0 20 40 60 80 100 120
P (mW/cm2)

Figure (6): Voc vs. illumination power (p)
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Figure (7-a)
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Figure (7-b)

Figure (7- a, b) Efficiency of the solar cell before and after Deposited nanostructures (TiO2) .
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Abstract

It is well known that the domain name system (DNS) is responsible for translating domain names
to the corresponding (IP) addresses. It plays a fundamental role in running efficiently all Internet
application . such as web browsing , email , multimedia applications and other projects .
However , using the technique of the (DNS) cache poisoning attack , an attacker can effectively
introduce forged (DNS) information to the cache memory of the domain name resolvers , with
the goal of manipulating the resolver data so as to make then unavailable or divert traffic to the
wrong destination . Thus , in this paper , we present a new prevention methodology called
Adaptive - Cache of DNS (ACDNS) .

Keywords :- DNS cache poisoning attack , Adaptive Cache , domain name system (DNS) .

Introduction

The domain name system (DNS) is the standard mechanism on the Internet for identifying all
possible types of information about devices [1, 2, 3, 4]. There is a unique (IP) address, which is a
numerical identifier assigned to each device . This (IP) is used by TCP/IP protocols as an address
to distinguish the connected hosts on a network. Nevertheless, human prefers to remember the
names of computers instead of numeric addresses . For that reason , the (DNS) protocol is a vital
part of the Internet, where the (DNS) is the network part that is responsible for resolving
automatically domain names , through translating a domain name to the corresponding IP
address (and vice versa). Another important task for the DNS, in addition to determining the IP
address of a domain name (A) [5, 6, 7], is providing information such as the name server (NS),
mail exchanger (MX) and TXT, etc , which are essential to operate most Internet services and
applications [8, 9].

The (ACDNS) algorithm :

In this subsection, we discuss the (ACDNS) algorithm used in our experiments to implement the
(ACDNS) mechanism, by editing the (DNS) zone file according to the idea proposed in this
paper, as shown in Algorithm 1. Seemingly, it needs to apply only simple configuration changes.
Let us assume that the (ACDNS) sends a query to the (DNS) root server with (TXID) ; after
receiving the (DNS) answer with the same (TXID) , the (ACDNS) must calculate the (ST) .

Algorithm 1 : ACDNS.

1: Send a DNS query to RS with TXID = id
2: Expire Time(id) = ST + Current Time

3: if (Received TXID = id) then

4:  while Expire Time(id) > Current Time do
5: if (Received new TXID = id) then

6 if (Number of referrals < 1) then

7 Drop these (two) packets
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8: Launch a DNS spoofing alarm
9: Goto Step 1
10: else
11: Exit Algorithm //Referrals exceeded
12: end if
13: end if

14:  end while

15:  Send DNS response to the requested client
16:  Caching the received information
17:end if

If another (DNS) answer comes during the (ST) interval with the same (TXID) , the (ACDNS)
drops these packets (when the number of referrals is less than a determined threshold t, Step 6).
And then, it must send a new query that holds another TXID. Thus, the (ACDNS) algorithm
repeats this process in case of receiving two other answers with similar (TXIDs) . However , in
the case of receiving only one answer, it stores the received answer in its cache memory once the
(ST) expires , and then the (ACDNS) algorithm sends its (DNS) response.

Experimental Evaluation

The objective of these simulations is 2-fold. First, we test the ability of the (ACDNS) to detect
and prevent guessing attacks in different scenarios. Secondly, what are the factors that directly
affect the performance of the (ACDNS), and then we perform various comparisons with the
(DNS) system. To evaluate the performance of our proposed mechanism in large-scale networks,
we use NS-2.35 [10] to simulate the (DNS) zone server of our university campus.

Before the results are presented, we give the details about the simulation environment used to
simulate the (DNS) cache poisoning attack scenario. We generated (2000) forged (TXIDs) sent
by a unique attacker host ; these numbers were selected randomly to be completely identical to
the (TXIDs) issued by a (ZS) to ask the (RSi) to resolve the given domain names. Hence, we
send the forged (DNS) packets as DNS answers to induce the (ZS) to cache the faked answers in
its cache memory instead of the originals. As the results of our simulation experiments show, the
(ACDNS) can detect all the fake answers, and using the (ST) mechanism, the (ZS) prevents
storing any forged packets in its cache, because the basic implementation of the (ACDNS) drops
all packets that hold the same (TXID) within the period of the (ST) within a specific (DNS)
referral . However , (84 %) of the faked answer packets were received by the (ZS) before the
original answers. Thereby, the system registered a zero cache-poisoning status. Furthermore, we
observed that the (DNS) system has stored in its cache all those faked answers (a cache-
poisoning case) received before the original answers, because it has no technique for detecting
the abnormal statuses.

Impact of (TTL) on (ACDNS) :

At first glance, the (ACDNS) would seem to impose a high latency on the (DNS) query
resolution . Very often, and on the basis of our results , we found that the aggregate behavior of
the (ACDNS) proves that it has had an inverse correlation relationship with the (TTL) interval
related to domain names cached in its memory. The reason behind this behavior is its caching
technique, which speeds up (DNS) resolution because the (DNS) server keeps a mapping of the
(IP) address to the corresponding domain name during the period of the (TTL) . Consequently,
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long (TTL) values lead to a significant increase in the cache hit rate . Therefore, the (DNS)
server will not need to send any query again to the authoritative server. Hence, the value of the
(TTL) directly affects the (ACDNS) , which is useful for reducing the delay in time that may
occur owing to its need for adding the (ST) .
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Read the sensor voltage Z -z
I -2 %3
| Accumulator the value | =
I N=N+1 1
NO £
g
V= Accumulator/N U’
A
Solve the sensor =
Equation D=f(v) -
|
Display Distance on LCD U’
=
: g 3
LED L is ON g
: L =
] ¢
LED Mis ON
If Dis.>250 LED His ON

ea gBiall a3l A (slesy) Bladall 3(2) a2, JS2 da pBisall gl Jabadal) (1) a2 JS

(cm)
300

250

200
Theoretical Distance (cm)

150
100 Measured Distance {cm)

30

1234567 8 91011121314151617181920212223 (No.)

daaaal) g duldall Aa Y1 G 483l (3) JSi
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U 5e Aallas 2ay (5580 lane aladind 335k Ge (IR) Cilusaie Ao g da) 3Y) (il e shaie iy aparad o5 -1
PETELP I u\J}?S;.\J\ Alg g a8Uall (J 18 eIt chld g 4al<Y) ML\}A.AJL.\AU}SJ“R) WG&@L&)A\
L Leidlalad]

(150 cm) (e J8) cililsall (1,33 96) Jslade 51 (2 £m) S o shaiall uldll Thas ) il JSUa (o ] 2
(250 cm) lilusall (4 96) Jabxy e 51 (10 €M) 2535 OIS il Ut

- GJ:'LAMQJLSLM\ ‘SSML\]\ oalaall eadl 23

) )  eeniall 3 |

& (5 Mv) 25 Al Uax sy 531 (10-bit) s oS8d) Shanall (A/D) (o N (N Bl Jo gail) il g0 485 -
(A/D) phiinl oSa el 48 e Jsaanll pamdl cilal 391 8 (10 cm) s 4w @l clal 3 8 (2 cm) Jolay e
Jamdl Al 3) 8> S 8 8 Uk e geasl (10-hit) e S

o ) Ol W Al o yall 5 (gl LI e 55 53 plasindy dindlas (30 a2 lly (NOISE) slaia sl il -z
casal) e il al S plia gall (e cilad pall pilall

el Aol g3 55 Sl Hlasaall (e (OutpUt pOrtS) z A 28l Cuaiad 4 shiall 03] Jia¥) JMaiuY) (a jal -2
LL;S\AAH(«A\SJM [y ENg P uLALA.AA)ML\MQM‘HQ M\L@Awu&é&_,a@ub@\ u.mu
iashialg S e M(éajbp)uw\ O sS Aalal) Cuves Tiie 4 ima 3 san (e il o sasia Jle
(LCD) & le el (U1 il o Slamd il (im ol Al Lo a1l S (USB) 7 e sl IS (18
(28 SUIDA ¢ ele i HA) G guiall (uld Glindal (e el 8 A glaial) (e BalELY) (S - 2

OSay Juai¥l s Al B (USB) ddie 4l (55 0850e slavase (A aiiny Sleall 0580 -0 Sleall (S0l Gadaill -
E&:aw‘}“@au\.ﬁ.\;uaﬁ (:LL.\H AV @ﬁ&yaﬁ\uwwéﬂebgudhwuﬂ\ ).IJLA
U051 @l sa I lilall J65 (e Stmd Aaudall (pa wSaill 55 jasedl 5080 o 435S 50 danila

bl
1-Lisa Goldman, Department of Electrical and Systems Engineering, Washington University in
St. Louis Fall 2010."Distance Sensing with Infrared Sensors ".
2- MathworkMathematicsVersion7, "MATLAB® "The Language of Technical Computing".
3- Michael Margolis, "O'Reilly Media, Inc.”, 2011" Arduino Cookbook"
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raliad) 3 jail) Adas a4 o Jaliia) dpwadd) A8Ual) da glaia pand g ol g aranal -74
) Julas g Belis g 5,08 e el (MPPT)
74- Design , Implementation and Testing Solar Energy System Using (MPPT)
Technique to Achieve Maximum Power, Efficiency and Results Analysis
25 s 2o daa) ¢ daa Cpwa jala ¢ Alga A e ¢ daa b daa) ¢ a8 diga ¢ Jgana g oma e
dalal) Ay al) cile liall 4 4
* karama@karama.industry.gov.iq

dadal)
Ol ae ddlide Jlaa) 5233 Al g€ Al ) el ¢ LalY) ) gad dpuads A8l G shaie 205 aranad Canll Caaa
Gk e deall aeadl (MPPT) elaall 48Ul A1ai o 4085 aladinly Lo glaidl) (e 30U Jumdl e Jgamal
A 6 LU Al il el Saead &3 ey Yl Jaall peail @ ilea Jily LY 5581 Ul adlaiuy)
@@L}j\é\&d\&\ UASN\BJ\LUMQQJM\ Jﬁ;em‘_ }iJ‘P}JM“;QDJA&:\.A}L.\AS\DM OsSlgal i
8y gualy )yl oo sall il 5 dlandl ) e Blati ae Ll o W LA 5 4 shaial) Jial) oialy ) (30 5e) JS8 6l
S Gy L) ailall gl ) 5 Ak gl ASudl) e cpol 315 Apusaitl] =1 51V (e 50 siall ALY JVaias) (paal Candl (B

Al 3 oty Al gl pusail) 5 080 4y geunall 2l e 481 gio Aiaial) <0 5 )

¢t g lad¥) ¢ 58 Jgne ¢ Dpnnad 1 ¢ Apnadll) 1A 5 508 calaall 5 508l A s A5 - Apalidal) el
RS

daial)

ot g dpadll WA e da LAl 3 08l e jlasnd 44 g iU 8 jea) oo (MPPT) 808 oaal dasi 235 3 jeal o)
g (0 LSl UK Al 1 g0V e sl 28 560 Janll A 5t g Lgioa 5 ¢ 53l 024 (go (5 sumll G,
338 Culd Aaday Ay g il ) jlasiee Aol go Jend 338N Y saa (8 (MPPT) 8¢ O L 838 (aadly 4300 5 AdLal)
oo Rualiivsd) (5 sl 5,08y A ) ge Calan) e Lelae M G ¢ B Apad ) ey Jaladll 5 5 yhagudl e 3le
¢ JSS Ao ghaiall KU JUisY) 3eUS I am sl Al il ol 51 i iy 5 Ly 31 el Jlea¥) G s dpesadl #1511
A IS a2 V) pe A Al 2 eS8l (Sampling) daded) A Gudals 5 jeaY) o3 Aih s fag us
Lnliall Jaad) daslia Gadaiy il 5 4l il) 0 o pia duals (4o 3,08 Juands jral 45 o I Leaphili Ll
Lnlial) Joadl 4o glie Gaakai g dpsadll &) 5V (g0 Alianioa) 33080 28l (Controller) shssal) gl o5 5 a8l o3¢
Gl 5 Adapmall 5 ) jall Aa 0K ¢ IS i Gila o) die Jaad) da lial a1 o Ll sl giall 508 () oS5 Cumy o138
1] el s b e

B ikl
¢ Al 3l all As o 1 L 5% Jalse 320 (Je Maximum Power Point Tracking (MPPT) 4 acia
e Talaie) ol sl o2a ils Jlas (S5 ¢ el 21 10U AdaA G slaall g 1601 e Ll el e 4paS
Sl (8 miasall [2] (VA1) (iniar o5 (el 25l G G LAY (1) L5 (V) 4l sl aladl bl s )
=il JLis (V0.0) dea DU 40l g8 Lea 5 e V) Hlaty Laaddl) cany (pilage (el st aadaied daiall 138 (e ¢ (1)
o IS A )8 Aed noad Sy Gl (LHdia) (gl ilalill il aie A LAl 3,08l dad ol asleall ey (IS.C)

: [3] Adull calaal) 8 WS (Is.C) 5 (VO.C)

— AKT L [
Vo.c = . .In [zo +1] Q)
HTGIRSETER
ol Aslee: A
Lokl @i K
Cdalladl s Al T
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COs A Aaah Hlasa:

L bl el ;}'AJ};}M;C)“\OAJ}EA\JQH\ L
. (Saturation current) gLV s : Lo

» AUl Aaladlly (15.€0) ) 5L 3 a3 (S g

ISC =L -m-mmmmmmmmmmm oo (2
(IS.C)} (Vo,c) K] (Impp)} (Vmpp) e.-.‘ﬂ GIVREN (Fl” Factor) Ldll e x_gl‘: i | M\ C)ﬂ\ 3 ¢ w\.\sﬁ}
s AUl Aalaall 8 LS 5 el = o1l B3 ga Jale dad aail

FF = mpp.Vmep . S— )|
Isc Voc

| RUITEN
. oalanl \BJE\MmJQﬂ\;lmpp
. oabazd) 3 ynall ddass aie A4 al) :Vmpp

el g (Laad) Gl
3_sall Clalaall (e Sl deslaiall clily A Jad JalSie by diase (M il g Ll cillual) cue
el =5l dae 4yl 5 ¢ (Temp. Ambient) dasal) 31 2l 4a o ¢ (Radiation) (qedll glad¥) 505 Jilgile
Gk alaiuly (Real time) fdall el dxpay disadl 11 Jie of (Losses) iwalls (Inclined angle)
C(2) JSE LS D Blad ) G Ll jeS Cilasall 5 3 3] by ) « (MATLAB) z<Ux 4 (Simulink)
ISl 8 LeS malipll a5l oo sl e Ay 3aie il JS8 Alandl el (e Alcaniosal) 4ladl) 2l cdin
JSEN L ne S ¢ Llaal) al pa L jliad cilylal) (38 5 Gad i) i) Canas g ol (amdll (5l il ¢ (3)
- L LS5 (MATLAB SIMULINK)

- Onl) @b i pl S (30 - - Al 58) Alaall i) -1

0 i JS e il il Sl Al cdlladl) 2

) Jan g (a5t pall T g il el (o301 graliy Jino -3

Solar Cell I-V Curve in Varying Sunlight
Solar DC-DC Power ——— poss
\ . MPPT (knee)
Panel Converter 00— Khee;
; 0.035
[\
; N
% 0.025
o
z “ g 002
g g ) AN
- .5 0015 J\ \
: n
g 0.005 7 \]
MPPT ¥ _nmz 01 02 03 04 05 06 07 O
Controller )
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Jaall Sea 3) G ) ASatl)y Jaall G Atansd) Canen e g 5 Al peS 358 () all 21 IV (e A Al 5l sial
(R sl A8l 1 (eaildl) sale ) 5 Lgannl e 5B 48U (Lgaladiind Alls 8) <l jUad) Sead a3 (e Y

DO o ) A (e -3

. (95 %) 2535 (uSlall J gaall 36168 -

. (60 °C) 5l 42, (15.5 %) 5 (25 °C) 5,0 da 0 (18 %) dpmedd) &1 1Y 5 lS -

all ae il A8 e ik A ki) el (3) JSall 8 el ) Jiasall s el ) Jiasall Gis -4
- Cleshiall HUa) 5 areall) Gllee A Joo sall slaie ] (Sl Cumy ¢ A shaiall Clia i "hlee daliiug)
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> PITHP

To Workspace2

v - Power cwvatt

)00 Gl alaall (50 pal) A ja - A8 - 508l - jall - Al ll) iaie (4) JSS
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1- S.Shanthini merlin , “MPPT Based Improvement of Solar Power Efficiency Using Labview” ,
International Journal of Advanced Research in Electrical, Electronic and Instrumentation
Engineering,Vol4,lssue 6,June 2015.

2- IndraBahadur by Karki, “Effect of Temperature on the I-V Characteristics of a Polycrystalline
Solar Cell”, Department of Physics, Patan Multiple Campus, Tribhuvan University, Nepal-
August-2015.

3-Mohamed Khidr , “ Buck-boost converter system modeling and incremental inductance
algorithm for volataic system via Matlab/Simulink”, Department de Genie Electique,
Universite, Biskra, Algeria- Oct.2014.
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75- Design and Implementation of an Electrical Elevator Protection System

Using Linear Accelerometer and Digital System Based on Microcontroller
e g3 Gein ¢ anla daaa dabad ¢ daa) Gl gl e A ) ¢ dgana g yua X0
4l ) aiean / Aaladl 4 jad) cleliall 48 )&
* karama@karama.industry.gov.iq

Ladal)
Jalaa puad (m jal g daall o g s 8 ol Bane JSLA s g8 431 V) Aol dglead) QUaS dga g (e a2l
Jsaall (Linear Accelerometer) ha Jdinad (ulida aladiuly 4y i<l dles 4 phaie M) Creana 2eaaall laY)
‘)L.\M‘_A‘b‘)uy‘b&}JAS}&J}A’J\JJAAX\@M\ASJ}!&}M\M‘J‘JM@QLNNAMJBJL&\LAS
@.\sﬂ\ur_cg)ﬁ\ln]\ M‘MQQ\J“—‘H@\} AR e 3,LEY) Aallaay s L;Jl\} (Microcontroller) s Sk
M}M\b&&ﬁjM\dYb\S&WMJMM}M\o& ua;sj_g M\w@;&;\ JJ‘A.JJ
o)\.m\"\.ejln.mj\ uh\ﬁjﬂ\%ﬂ\c)}@}M\LﬁuMMqu\ M\A\J\Aéhw\ualmﬂ\

_AMA\LWLA;LJLM‘#}J&"LAWcMw@c‘;‘a@)ém_:%am\ﬁw\

daadall

3y e pe ol o 3 eS Hhalae ) Greadiall (gl Gl JSLa sl (e 4l ¢S] seliadl) Ja i JSLa e
adll e ju jlad die amadl Cilay 5 LS Ay (Speed Governor) de jw aSadie e aaiad s dles 4 shaia
835 die Leguagy il s Sleall 1aels [2] 2 S sall 83Ul & 58l danys . [1] (538 al 20 s 3ok e A sl
B e Jadidl Aald 40V ¢ Jla g ¢ 2l ¢ jae Galayy uabctﬁnd:\mfij_)‘)sd\uhtpz\sﬂ\
Adlaal ala gm g m ey el il ¢ aanll A8 e L€ oS ol 2 jall Jidf 33 ga al) AL Y1 GiliY)
PAR TG Aladdl 13 ‘_,A g Bl Cugal | dxeaaall Ljs.u GO ‘_,A Caudl 3uae JSLia a g8 48l YY) (5] Maﬂsﬂ\
GEaldl 5 (2014) ple A (Yunpu Song) <l 238 Cua (Speed Governor) Jaall JMA (e daaall gl 44 slaia
Dl diaaldll Guualte aadin) Saall a0 8 o3le) daphaiall kil &gy 2016 ple & (LinhuHui ,Yi wang)
. (4 m/sec) 5__aall Ae yuall o ) glat die daiadll (68 S A0 S 3L e J gandl (55 S0

B i)

(linear acceleration) (b Jusal Guwaie aladiuly Ja giull (1 dreaall dles da ghaie Cinall 138 8 D385 Crenna
e dpasll (24 g) pf Glo Aine oS Cum Aae ) U8 (84,44,24) g* s [3] (LSM303DLHC) ¢ 5
GoSlohuey gagall jsaall (B dmadl ASHal goallll Jsatll e ae Al Aped) 3L
e Jean 3 (ATMEGA 2560) s e aSaiall ) aiidll [4] (Arduino Mega) g (Microcontroller)
Jaaxill) avniall ellaal ) glal 5 ,LEY) 038 dadles s 4 ye 8 Cofiall Joail) Guusaie JMA (o dzaaall (e 3 )L5)
pladiuly by pepenail W g 4550 g JalSS 5 Jysad Sl ol & IR (e 5 (Aphad D) ¢ Jygall ¢ SladV) ¢ (5 sallal)
A5l g5 oSl Hhaal @k e el Gl s s dpapanaill 4l Giaadls 73 saill Sl [5] (Matlab) el
¢ pSE i 53) A slaiall i Sa A8 s ge daall Ao ) ) deead) de g Jseay v Ay N il 5 L3
(Al S A ¢ 5,8 jalas

e Jsanll Jalsill dlee 10y 250a e 3 ksl aa (Real time integration) (adadl ge 3 JalSs dlee <y jal
tie g 5 Sl ylapsall @uf‘;hjp\}&m&w\hp\kwu%u\ il pa ) A e pas s 5LE)
SV ELEY) eda e sl 1 A) Mlie aal (e deadll Gily 5 LE) Al g a8 Aaal) Al Auld) de yudl gl
e dead) Ciliy Gl Aala (Breaklng Mechanism) el Calsy) 441 c_-.J! iy 4l gall g Hlall HuSS pl 6o
JalSi e (e gilill) o) 81 55 JSUie Aadlae g ¢ dedeall jlad e Clanall g Galas) dleal @lld g de ) o2
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(1) S S Jabadall 8 (pae LS5 (A0 56 ASaalle B3l jalias) 4 slhaall ALY cililall 468 a
0=9.81 m/sec? Ara ¥ Anilall sas gk

- - — - — === — === — = — ==
...'.;;;-e'r. | Software filter N f-::..-a ) N Real time ; Compaator
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Processing Bias emor
| Actual gealibrasion N compensation
scaling exor
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L Predetermined
B s Critca
N Velocit
Proximity Sensor | » Start > Y
upper
| - e4s .
— v y| Processing Arduio
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| S— e G . —— ——  SwES  SE———  SS——— S S SE—— GE—— Gw—— S— w— Sw— Sw— — — ]
Brake system  |< _ Actuator Current &voltage Breaking
Amplifier Signal

Sl dlan Lo shial S Jaladall (1) JSS
(laadl ilad)
Ll A shiall @l e Cliial go Cnaa g illa (2) S8 LS (Qiline ) 5 aancail] MU ) ALalSa Lo shaiall iy
(o cllae — anS b — Gl gana) Gandll (e Al Cilaleal) cdinle glal Cilia sad JBA (e il
P e & alay oia)¥) daaail) A (g Sl IS Cuand s A shaial) Canen s ¢ (55 Sl ) i )
(3) U5 Qe dashaie e Lo sl

kil 5 clua gadll

2 olial (8 (e LS 5 A shaiall o) ) o ) Clla il o) ) o

(<l g sns g Y hand (530 50 S5 Janatl) (iliie o) (m Y1 ol 8 s ol (e and Y )
Jsanll 3 ) 50 daie alaainly @llyy V1 Jiasill (6 slse gLl Qi) g (1 jha) sl el laie 5S4
2l Jaaadll (andl 3 piluall J8 o paldall i) (ubie JLis) (i jal Adall Jaadll (31S0 (5 LA Jinad a8 o
deaiall )58 qanlie 73 (0-1 @) o gl Jimd o e Jsemnl e cauiliy Loy LaLia) o3 L1 g3l
- e aad i sadll ) S5 e () Jennll e il (90°¢ 60° ¢« 45° ¢ 30°)

(1) Jsaall 8 e LS (55 Sl jlaaall g Jumatil) (ponsnia 3 )3 Jane Jpnsi

SN Rl Jemadl Claall el &
(eo) an ( m/secz) & meas. ( m/secz)

0 9.8 10.3 1

30 8.49 8.93 2

45 6.93 7.35 3

60 49 5.22 4

90 0 0.15 5

Uil il Alid o) ol (1) s
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Set initial values g=9.8, _
v=0,t=0,t sample=10 msec I
1

Read sensor value start , stop,
status of signal

|

— ;

Yes

No

iIf start=0

Accumulate values
For N=20

N

Divide by N
N

Biase error
combensation

Scale error
compensation

\'I
2 5
Extract Actual acc
from app acc

N

Determine velocity
v=fadt + vo
For 10 msec

Yes

If 1vE = vcrit 4am/sec

V°=V

s doxsng

smad) ilen Foshaial i) bdall (2) JS3
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) 2015 (4) JSE b e LS (SIMULINK MATLAB) i ole sl st (e IS5 3 -; "l

s oSl haadl maliny daalsa 8 LAY Llee Jlasy) Thad bl 4@l apail (2) Jsaadl b dleasiudl)
A gl e Jead Gl M

Bias Error = 0.15 m /sec?

Scale Error =3.5%

N o
L= |

Scope

—.

To Waorks pacel

- wel

To W ok s pace

(MATLAB) gt Jiiai Jalada (4) JSi

Goals shwad) Lo il Jed (@laald)l — g5 Sl gl — i) (asnic) 4 shaiall <l Sa Caned o
Jrad il 3 dalles ol ya) am ¢ a1 Qinedl) LS jo (g 336G () sl i g Aeshaiall e elaY) (and
L@\ﬁajg\a\u&swhﬁw&ymdggﬁg\Mjaﬁw\M\&@wgmuw\
&).uju).\w‘;sJMMLMHML@M\MJ\JMJu\JJAWLALM\M}LM (Gt J\M}M\
dsall ey dygeadl kil Bl e af ae LBl L JS @l e el Adise 4l

(2) Jsaadl A LS i) culS 5 i yall & 22all (MATLAB SIMULINK)

u,u&a]\ &_\:ﬁjﬂ\ &Aﬂ\; Lﬁ)ﬁ\.u\ d...\;ﬂ\ Ls_)sﬂ.u\ &_ﬁ}J\ d:\.d\ 3:\}\‘} (&l
t meas (sec) aappth (m/sec?) tth. (Sec) ©)
0.48 0.47 8.49 30 1
0.83 0.820 4.9 60 2
1.6 1.58 2.54 75 3

(herd) s (g kil a8 8l e il (2) J s

Dol LS s ke sin dlas 5 deadl) A8 ja dlee s ¢ (3) JSE Gandl) daaie ) A shaiall iy -
el s Ledle) 5 (1.6 m/sec) dem ) GuSall s (e Ay pall el jat) Apmplall Alally pandl) 4 slaie Judi 1Y
Clae 38 (bl Giley 3 L) Jl ) pre e SUL dpulall e 48 je 33 5 ) Alead) A glaie Jay ) ae Jiul 5 e

b S A shaid)

el diial e 5 haaadl 35k (je) ddline O aaty deaal) b i Alls Qi & Ganidl) daglaie Jard - "Ll
o) el e slaia a5 (4 M/seC) Aaoall de ) 55las i de ) Jgeasll ol ae (3) S )5l
G (4 m/sec) daoall de pull & jall de ju Hslad die adal 5 L) Cilel B o Jhad ¢ duulall e 480 e saa
CBOLEY) ) gela die Calagy) ALl Jladl ddaa S g calay) 5 Li e Jad
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LGSkl Sl A

JJLAAAJ‘
1- Barney,G.C.," Elevator Traffic Hand Book", Taylor & Francis Group 2003.
2- OTAS Company, Manual of installation and maintains of elevator 2010.
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Abstract

A simple , economical process is investigated for regenerating of spent activated carbon , by
treatment with hydrogen peroxide solution at room temperature . The regeneration process
applied in this work comprises of washing the spent activated carbon by a solution of various
concentrations (0.5, 1, 3, 5 %) of hydrogen peroxide, at variable time (30 min - 6 hrs) , the
temperature was fixed constant at (25 °C) . The results showed that a noticeable increase in
values of the surface area and pore volume with increasing of hydrogen peroxide concentration
(H202) and reach a maximum value at (1 %) (H202) when surface area (605 m?/g) and pore
volume (0.2526 cm®/g) and the perfect time is (3 hrs) .

Keywords :- spent activated carbon , hydrogen peroxide , surface area , pore volume .

Introduction

Activated Carbon (AC) is used in many purification processes and decolonization of sugar
solutions , and liquors in cane , corn , beet sugar and liquid sugar plants . It is also used in water
filtration and purification [1,2] . The enormous surface area-to-mass ratio of Activated Carbon
(AC) and porosity possess imparted to a large capacity for adsorbing contaminants from liquids
and gases. However , after a period of use, the activated carbon (AC) surface becomes occupied
by adsorbed impurities , and its effectiveness decreases. Therefore becomes necessary to replace
or regenerate it [2,3] .

However , the cheap , simple and cost - effective methods for the regeneration of spent activated
carbons are looked for. This method would help to restore the adsorption properties of the
adsorbents , henceforth can be used again in the adsorption process to remove the same or
different substances [3,4,5] . There are various methods of regeneration of spent activated carbon
(SAC) such as thermal , chemical , gas , electrical and electrochemical , electro thermal ,
biological , with the use of X-rays or microwaves , ultrasound , or mixed can be used in practice
[4,5,6] . Recently , regeneration with the formation of hydroxyl radicals such as advanced
oxidation processes is increasingly being used . This does not cause significant loss of weight of
the spent activated carbons (AC) , and it is less expensive as compared with other methods such
as thermal regeneration [2,3] .

The several past studies of regeneration of activated carbon have focused on new efficient and
cost effective regeneration methods , for example Mundale et al investigated the regeneration by
(Wet Air Oxidation) (WAQ) of (granular activated carbon) (GAC) loaded with phenol and
reported losses ranging from (5-10 %) at a temperature of (185 °C) and a pressure of (0.5 MPa)
[6,7] .
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In this research a simple, economical process has been investigated for regenerating of spent
activated carbon , by treatment with hydrogen peroxide solution at room temperature . The
regeneration process applied in this work comprises of washing the spent activated carbon by a
solution of various concentrations (0.5, 1, 3, 5 %) of hydrogen peroxide, at variable time
(30 min - 6 hrs) .

Experimental Work

Spent activated carbon (AC) , in the form of pellets, delivered from the AL Furat Company (RO
unit) was used in this study. The size of the pellets was around (2 mm) , Spent AC were treated
according to the following procedure :

1- (100 g) of spent activated carbon with particle size (1-2 mm) washed previously by distill
water (to remove impurities and fine particles) which was weighted using electronic balance and
putted into a beaker .

2- A certain concentration of diluted hydrogen peroxide was prepared and then added to the
spent activated carbon and let until the reaction complete .

3- At the end of activation time the regenerated activated carbon was washed thoroughly by
distill water and then dried in oven at (120 °C) for (3 hrs) and stored in a desiccators for (24 hrs) .
The dried samples was put in a plastic page and sent to inspections .

Results and Discussion

The First indication of regeneration success of spent (AC) was the emission of gases during the
treatment with (H202) in the beaker . The experimental work have been done in Ministry of
Sciences and Technology laboratories . The tests include (surface area , pore volume
measurement) by (HORIBA-INSTRUMENT-INC.)

Table (1) shows the results of surface area and pore volume before regeneration . Sample (1)
shows the value of surface area and pore volume of virgin activated carbon , while as , sample
(2) shows the values of surface area and pore volume of spent activated carbon .

The effect of (H20.) concentration (0.5, 1 and 3 %) in (3 hrs) contact time on the internal
surface area and pore volume of activated carbon is shown in table (2) . Observing this table, it
can be seems that, there was significant increase in the surface area and pore volume values as
(H202) concentration increased from (0.5 to 1 %) and sharp drop accrue as the (H203)
concentration was raised to (3 %) . Significant reduction in the pore volume was also obscured at
this concentration. However the maximum value of internal surface area and pore volume was
obtained at (1%) (H202) because the strong oxidizing agent (H20>) react with the microorganism
and other contaminants which closed the pore of adsorbent materials. The (BET) surface area
method is based on a (1938) paper by Brunauer , Emmett and Teller, to measure the internal
surface area of activated carbon . The mathematical model uses the nitrogen adsorption isotherm
at low temperature and single layer adsorption [2] .

Table (3) shows the effect of regeneration time on surface area and pore volume at (1 %) of
(H202). It was found that the optimum values (605 m?/g) and (0.2526 cm?®/g) for surface area
and pore volume respectively was obtained at (3 hrs) of regeneration time.
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Table (1) Results of surface area and pore volume before regeneration process

Sample H20: Conc. Time of regeneration (hrs) Surface area P.V
(No.) (%) (m*/g) (cm®/g)
e 700 0.2

A e 40 0.002

Table (2) Relation between (H202) concentration with surface area and pore volume

Sample H20: Conc. Time of regeneration (hrs) Surface area P.V
(No.) (%) (m*/g) (cm®/g)
3 0.5 3 566 0.16642
4 1 3 605 0.2526
5 3 3 545 0.1577

Table (3) Relation between regeneration time with surface area and pore volume at (1 %) Conc.

of (H20,)
Sample H20: Conc. Time of regeneration (hrs) Surface area P.V
(No.) (%) (m*/g) (cm®/g)
1 1 0.5 308 0.09
2 1 3 605 0.2526
3 1 6 559 0.2274
Conclusions

According to the experimental results the following conclusions was obtained from this study :
1- The surface area of the consumed activated carbon samples was found to be a function of the
regeneration where the surface area generally increases with increasing concentration of
hydrogen peroxide (H202) from (0.5-1 %) and the best results was obtained at (1%) (H203)
concentration .
2- There was a significant increase in the pore volume with an increase in the hydrogen peroxide
(H202) concentration from (0.5-1 %) .
3- Organic materials adsorbed in the pore space of AC could be easily removed after adding
(H20>) , resulting in re-opening of the pore space of (AC) .
4-Briefly, the suggested regeneration process is interesting for its simplicity, effectiveness, and
treating of spent (AC) using (H20>) is economic .
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Abstract

The neutral ground resistor (NGR) is used for limiting fault current in alternating current
network . Calculation , design and manufacturing of (NGR) are carried out for substation (33
/11 kV , 31.5 MVA) , according to (IEEE-32 : 1972) standard .

Three models have investigated , to drive an electrical model for calculation and design then
study a manufactured sample of resistor plate from stainless steel material (AISI 316) .
When comparing the measured value of resistance with calculated value the deviation was
less than (5 %) . A complete mechanical design for (NGR) is done and heat analysis is
carried out by assuming a (300 A) current pass through resistor for (30 sec) show heat
distribution in (NGR) plates , where hot spot was in the middle plates and maximum
temperature was (502 °C) which was lower than IEEE required (610 °C).

Keywords: NGR , 33/11KV substation , Material .

Introduction

NGRs are used in alternating current (AC) distribution networks to limit the fault current of
neutral point of transformer for substation (33 /11 kV , 31.5 MVA) the neutral point will be
grounded through (NGR) resistor where the rated value (21.1 Q) indicated from ministry
of electric (MOE) specifications [1] . American National standard IEEE-32: 1972 [2]
specifies the hottest part of the resistor element temperature rise as (760 °C) for (30 sec) and
this figure is widely accepted within the industry . These (NGRs) consist from many sheet
or plate resistance elements has different geometry and materials . Many factors are
important in the design of heat element of resistor which determine the value of ohmic
resistor sheet such as the geometry of the resistor (current path) and the material of the
resistor, usually a stainless steel material, (AISI1304 , AlISI 430) is used .

Electrical modeling :

A three depended model (NGR) of three companies (OZ Dirnec, Hilikar electric, and Matle
Deploy Resistor) , all of them has the same value of resistance (21.1 Q) are investigated, to
derive an electrical and mathematical model of calculation.

The (NGR) resistance as illustrated in figure (1) consists of a group of resistances (sheet element
resistance connected in series).

RnGrR = R1 +R2+Ra+ «vvvennes FRN (1)

n : No. of sheet elements of Rncr (total resistance) . Rsneet i the sheet of (NGR) resistance
which sub divided into small resistances in general connected in series according to sheet
geometry design where the path of current passes.

R]_ = R2 = R3: ....... Rn = Rsheet
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Rsheet: [Y) L/ A ................................................ (2)

Where:

Rsheet : value of resistance (Q)

p: electrical resistivity (.cm)

A: cross-section area of resistance sheet element. (cm?)

L: current path length (cm)

As shown in the figure ( 2) the plate sheet is consisting of m number of series connected current
paths L1, Lsand only 2L, where:

Resheet=p (M L1/ A1+2 Lo/ Ao+M L3/ A3) oo 3)

Table (1) shows resistance calculation and measurement for different types of (NGR) resistors
and calculated , manufactured one named Zawraa resistor.

Details mechanical design of NGR according to plate dimensions was designed by using
solid work software package as shown in figure (1) and figure (2) . This plate can be
manufacture in Al Zawraa factories for production of (NGR) by tramp CNC machine.

Heat calculation for (NGR) plates is carried out by using Ansys software package

depend on that the applied voltage (6350 V) on the neutral point of secondary side of
transformer which connected to earth via the resistance NGR (21.1 Q), under action of
fault current of (300 A) will pass through it for duration should not exceed (30s) which permit
the protection circuit to be active , the temperature distribution of plates calculated by using
Ansys software package and the hot spot should be not accessed (610 ‘C) as shown in figure (3) .

Discussion

The aim of study was to design and manufacture (NGR) by controlling the main
parameters which affect its value and performance.

1-There are many factors can affect the design parameter of (NGR) such as :

a-Material , stain less steel was selected because it has good corrosion resistance for relatively
high chromium content, the material provides good resistance to oxidation at high temperatures
(700 °C) and has high resistivity compared with other metallic materials (pre= 17 pQ.cm
pstst.= 74 pQ.cm) [3] . So most of heater materials in industrial application used stainless steel
alloy.

b- Geometry of plate design (the current path) are different in resistors design , it is very
important to determine the ohmic value of plate, during a short circuit the resistors are subjected
to very high power over short periods , heat is being accumulated without external air
exchange. So the weight of plates material determines the quantity of energy can be absorbed to
maintain its temperature below (610 °C) for (30 sec) . according to standard IEEE-32: 1972. [2].
2- Table (1) shows the deviation error of real measured value (by RLC meter) of each
resistor compared with theoretical calculation by using equations (1,2, 3). The error value
of Zawraa Resistors are lower than (5 %) which are applicable in production process. But
after measuring the dimension of manufactured plate named Zawraal there are some miner
deviation from designed values Zawraa resistor which lead to affect the calculation processes .
Recalculating the resistor value with new dimension after manufacturing the error was (-0.042
%) between calculated and real measured value for Zawraal.

3- L1 is predominant parameter of calculation in equation (3) which control (98 %) of resistor
value that can be used in resistor design.

4- Heat analysis shows the maximum temperature at hot spot of (NGR) is (502 °C) at (30s) ,
(300 A), (105) No. of plates , material (AISI 430), and resistance of (NGR) at (30 °C) was
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(21.1 Q) , if the No. of plates , material , or plate geometry is changed , then the heat
distribution will be changed also . So an optimum design was achieved among these parameters.
5- Hot dip galvanized material is selected for holder components and enclosure for its
property of corrosion resistance where the (NGR) mainly outdoor equipment .

6- In mechanical design the arrangement of main porcelain insulators in figure (1) in such
design the main load was compression which eliminates shear stress when hold the assembly
of plates.

7- This research lead to optimum design to manufacture (21.1 Q) NGR can be produced in
Al Zawraa company.

8- To reduce the material by lowering the gap from (5 mm) to (3 mm) in resistor plate , another
cutting tool of machine should be provided to improve the mass production process.

9- AISI 304, AISI 430 is industrial stainless steel materials both match with the requirement
of (NGR) resistance plates, but AISI 430 is less cost than AISI 304.

tnsulator

Plate thic. (2)mm
304 St. St

Poreclam insulation
Postinsulatory 4-75

Plate thic, (3)mm
S1.37

Net
MI12 §1.37

Calvinas Sud
MI2 St.37

Porcelain Insulation Material
Postinsulatory 460

Figure (1) NGR Plates Arrangement
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Table (1) Resistance Calculation and measurement for Different type of (NGR)
Zawraal: Manufactured plate value
Zawraa : Design plate value

R plate Real
) L No | Total No R of measured
':IGE 22?;22: of L Resistivity | Area calculated of (NGR) value Error
yp path Ohm.cm plate
cm cm E-5 cm? m Q Q Q %
AlS|
0z oy |233] 34 | 7922 | o | 025 | 228154 | oo | o1 goo7ag | 219929 | o
. AlS]
Hiikar | 01 | 23 | 32 | 736 6 022 | 200727 | 105 | )\ oeney | 204 | 4o
Dploy '2'3%' 38 | 31 | 117.8 6 | 0075| 94240 | 240 | 22.6176 | 21.0637 | 7.3771
Zawraa '2'156' 23 | 32 | 736 74 | 022 | 250927 | 1 | 0250927 | 0.2369 |5.9211
AlS| :
Zawraal | 30 | 23 | 32 | 736 74 | 023 | 236800 | 1 | 0236800 | 02369 | .
812
e :ﬁ
g E a =
fe ]
. -] I
qL2
A B
; P B W v g — B
- L3

All dimension in mm

Material : stst.

Figure (2) Zawraa Plate Sheet
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() 0300 000 )
I ..

0.250 0.750

Figure (3) Heat distribution of complete plates resistor of (NGR) using Ansys software package
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LadAl)

Cuall dashia pay pandl lean ae (Media Balls) ahll <l S 3adl dallas Gecaly Caadll 13a

. (Gate) «alldl g ¢ (Runner) «all s s« (Sprue) a<all (e 4355l (Gating system)

& 2eadall Gamall dimy el Al Cay gt ) cuall A shaie YA e gaaiall Garall J A0 aey paldall G S i
Deeall O Al o5 day 5 LIS Cavny Y Gaall A glaie 8 deaiall Gaeall Ll ZLY) Gaa (e el Gallall iy g
S iy

G cadall @l S 2y sligal) Al 1 Gl @l (& jeaaiall Gaeall Caa de jus caall 3] a A s o) Al Al cuiy
):ﬁh L (Cereal Binder) s~ Ly < PREH ‘";'SS\) Lo sad Ll sale Jia Ja il ) ddlaall of sall 45 siall i)
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. i) 3l Al e il gadall el S 5 Ll Q) e deall axaivall gakll <l ST (Pattern) g2 sedll
oo (1B) il Ll (1A). dS8 3 LS (0.5 - 1 mm) W ki Cauai (58 Of cang . 23 gaill BN 451 5 -3
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. (Sartoriu) Lisall (Sl & sha )l and Slea -2
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sl Lol I Ll 5ala 5 s il Jie (Addition material) Jeoll Zilasll o gl 3 La sad cdyla jl1 () al)
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-1 ol LS CilSé aual 52 aal (Silica sand) ossY) Jesll (e de and -]

(0.15-0.40 mm) = dJe i3 sk ki Jama -

(32.65 kg /dm) = Je,ll 485 -

D ilSd dal A aen 223 Gl g Qe die and D

3.20 % =45kl -

pH = 11 dpadall -

100 % =44l 2l -

16 % = &l _iay) -

‘ 120.14 % = 4 sill-

(80 « 70 « 60 mm) gkl <l < Uy Calidal s wiaall 8 ) jgaa GO diadiall il SH 220 s &3 -3
@b (70 mm) cakll ail S aladll Jaxa (91.4 %) s (60 mm) ki ekl Gl S Glaill Jaea OIS
S Bl Al plall Jaral) 5 Wiy (88 %) s (80 mm) oakal) <l S Glaill Jaxas ¢ (96.7 %)
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Llad) i e dde i Qll @l juaas vie (Tear off) dell (a3 5ol G gan adiai Ll Jaae atl 5 Al ddayl
-1520 °C) Cle 0585 o) angy Al 5 cadall @l ST jguaiall (amall o b)) pa s )3 st G55 ¢ <lilal Jaall 40Y)
Jaud (aleds) ) elly ol zsemall aall e 3 ) jall dx jo Jasa day g Lil Bala Adlia) 2ay 3y el e o5 (1480
die A anlall Y uall 3 s Aoy Ll salad o) e &l e it | dall ) gadall &l K1 3l
LS saed) latll

00

s tearof

/ i / .
A\ \\\\\\\\k\i

G 455 (1) JS&
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82- Effect of Thermal Treatment on Kaolin Activated by Inorganic Acids
(H2SOsand HCI)
oaala g dlihy p<l) (aala) 4 gae M) Galaally hddall Gl gl Ao 4yl adl dlalaal) il -82
(osis g ued)
Malath Q. Abdul Kadir , Hayder Y. Mahdi.

Iraqi Geological Survey
* research@geoservirag.com

Abstract

This study is considered as a complementary work to a previous study (Effect of H.SO4, HCI on
Physico chemical properties of kaolin clay "Duekhla Site™). In the current study, the calcination
was achieved after acid treatment by inorganic acids (sulfuric acid (H.SO4) and Hydrochloric
acid HCI). Acid activation was conducted at the conditions of solid / liquid (1/8), temperature of
reaction was (100-110 °C), acid concentration (Molarity) (9.5 M) , (11.5 M) and a reaction time
of (4 hrs) for (H.SO4 and HCI) , respectively. was carried out at temperature ranging from (350-
550 °C) and time intervals ranging from (1 to 2 hrs) at constant rate interval (5 °C/min) , The
chemical analysis of the samples were carried out before and after calcification for comparing
them and studied the effect of acid and thermal treatment on the impurities associated with the
clay oxides (CaO, Na:0, K20, MgO and TiO), while (XRD) indicates the collapse of the clay
structure. Theoretically, the results showed that the suitable temperature for thermal treatment of
kaolin activated by inorganic acids without causing the damage in the structural composition was
(350 °C) at (1 hrs) for both acids, but it was not practically be examined to know its efficiency as
adsorbent agent.

Keyword: Kaolin, Sulfuric acid, Calcination, Inorganic acids .

Introduction

Kaolin clay is considered as a cheap technical option for a large number of applications such as
a coating material on the surface of paper to enhance its quality of printing, as a filler for paints
and plastics because it has very good covering power, as catalyst supports or adsorbents for
heavy metals removal from polluted water or remove smells and colors from nutrition oils.
Thermal activation of kaolin is considered a physical treatment which involves calcination of
kaolin at temperatures between (550-950 °C) removing the moisture attached to the clay
particles, and loss of its structural water which cause alteration in the chemical composition and
the crystalline structure. Metakaolinite is the metastable phase that resulted from the calcination
of kaolin (Ajemba and Onukwuli, 2012). The aim of this work is to study the effect of thermal
treatment (calcination) on the chemical and mineralogical properties of kaolin (Duekhla Site)
that treated with inorganic acids to enhance its specification without destroying its structure.
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Experimental work

In this work the optimum conditions of previous works (Abdul Kadir and Mahdi.,2017) were
used in the acid treatment (activation) experiments. Raw kaolin samples (25 g) of (- 75um) were
treated at constant ratio solid/liquid (1/8) with (200 ml) of diluted acids (9.5 and 11.5 M),
(H2SO4 and HCI) respectively in a round bottom glass reactor. The reactor was fitted with a
reflux condenser and the reaction was carried out at different temperature (100 , 110 °C) for
(4 hrs) . The resulting suspension was centrifuged using a laboratory centrifuge (Rotanta 460)
and the precipitate was washed with distilled water several times to remove the unspent acids
then dried at (100 °C) for (4 hrs) . in oven. The dried sample was then ground in a mortar to
finesse less than (75um) . The acid activated kaolin samples were roasted using a laboratory
furnace (Carbolite type max. temp.1500°C) at different temperature (350-550 °C) for different
time intervals (1 ,1.5and 2 hrs) at constant rate (5 °C/min) .

Discussion and Conclusion
The chemical analysis of kaolin are shown in Table (1), where Table (2) shows the chemical and

mineralogical composition of kaolin activated by hydrochloric acid and calcined at different
temperatures and times interval values. It can be seen the clay that was treated at (350 °C) is
composed of kaolinite as cleared by silica and alumina content, although there is an increase in
their ratios as compared to the raw material, also (L.O.I) was kept close to the origin value and
this was considered as an indication to the existence of kaolinite. During the raising in the
temperature with time rates, the silica content was increased and (L.O.1) was decreased, also as a
result from raising temperature above (450 °C) as shown in the table (2), the alumina content and
the clay impurities (TiO2, CaO, MgO, Na;0, K;0) that associated with clay minerals were
dissolved, thus the alumina with the impurities content will be raised than their contents in acid
activated kaolin sample, this corresponds to the dehydroxylation of kaolinite and the structure
started to break down(silica and alumina not full crystallized (Singh and Gilkes, 1992).Table (3)
shows the resulted chemical and mineralogical composition of the activated with (H2SO4) kaolin
after calcination at different temperature and time values. Through the graduated increasing in
the time interval at constant temperature value of (350 °C), the clay is kaolinitic as indicated to
the alumina and silica content although the silica content was increased from its theoretical
value, also (LOI) value was kept at high value, as an indication to the possibility of improving
the properties of kaolin clay without interruption its mineralogical structure. Singh and Gilkes
(1992), have been studied the impurities oxides, which may be associated and concentrated with
iron oxides and it is difficult to remove them totally after acidic treatment, so their contents will
be raised because they will be liberated from their sites as a result of thermal treatment. Through
the raising of temperature up to 350°C, alumina content also was increased with increasing silica
content, also the accomplished impurities (TiO,, CaO, MgO, Na20, K-0) were increased, while
(LOI) value was decreased with the raising of temperature above (450 °C) which corresponds to
the dehydroxylation of kaolinite and the structure started to break down (silica and alumina not
full crystallized) from the previous results we conclude the following :
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1- The calcined clay was kept on some its characteristics at temperature (350 °C) , then started to
lose its structure above (350 °C) with raising time intervals.

2-The typical time and temperature for activation by thermal treatment for both sulfuric and
hydrochloric acid was (350 °C) at (1) h. in order to keep on the clay characteristics.
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Table (1) : Chemical composition of kaolin clay "Duekhla Site"

SiO» Al>O3 | TiO2 | Na2O | K20 | MgO | CaO | SOs | LOI | Si/Al

(%) (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%)

48.7 3472 | 1.3 | 0.06 [ 0.59| 0.23 | 0.26 | 0.03 | 12.5| 1.23
Mineralogical Kaolinite, Quartz

Table (2) : Chemical composition of kaolin activated by hydrochloric acid and calcined at
different temperature and time interval values

Temp. | Time | SiO2 | Al203 | TiO2 | CaO | Na2O | K;O | LOI | Si/Al Mineralogical
CC) | () | (%) | (%) | (%) | (%) | (%) | (%) | (%) | ratio
1 56.22 | 26.91 | 1.60 | 0.81 | 0.16 |0.37 | 10.07 | 1.84 Quartz ,Kaolinite
350 15 |56.84 | 26.95 | 1.74 | 1.08 | 0.22 | 0.3 | 10.03 | 1.86 Quartz ,Kaolinite
2 57.42 | 27.2 | 1.80 | 0.81| 0.10 | 0.33 | 10.00 | 1.86 Quartz, Kaolinite
1 59.04 | 27.95 | 1.68 | 0.81 | 0.13 | 0.34 | 6.87 | 1.86 | Quartz, Kaolinite, anatase
450 15 60.5 | 2851 | 1.70 | 1.08 | 0.11 | 0.35| 3.80 | 1.88 Quartz, anatase
2 60.4 | 28.22 | 1.60 | 1.08 | 0.15 | 0.36| 3.82 | 1.88 Quartz, anatase
1 61.66 | 28.52 | 1.90 | 1.08 | 0.11 | 0.35| 2.39 | 1.90 Quartz, anatase
550 15 6250 | 2844 | 140 |0.81| 0.17 |035| 2.85 | 1.93 Quartz, anatase
2 62.76 | 28.21 | 1.68 | 0.81 | 0.12 | 0.34 | 2.66 | 1.96 Quartz, anatase
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Table (3) : chemical composition of kaolin activated by sulfuric acid and calcined at different
temperature and time interval values

Temp. | Time | SiO2 | Al203 | TiOz2 | CaO | Na2O | K:O | LOI | Si/Al Mineralogical
Q) | () | ) | %) | (%) | (%) | (%) | (%) | (%) | ratio
1 60.22 | 2492 | 1.14 | 1.08 | 0.12 | 0.29 | 10.87 | 2.13 Quartz , Kaolinite
350 15 | 60.08 | 23.74 | 1.14 | 0.88 | 0.12 | 0.31 | 10.73 | 2.23 Quartz , Kaolinite
2 62.26 | 2453 | 1.12 | 0.81 | 0.12 | 0.32 | 12.40 | 2.24 Quartz , Kaolinite

1 64.50 | 25.38 | 1.33 | 1.08 | 0.11 | 0.35 | 4.73 | 2.24 | Quartz, anatase Kaolinite .

450 1.5 64.76 | 248 | 1.27 | 1.09 | 0.16 | 0.35 | 527 |23 Quiartz , anatase Kaolinite .

2 64.32 | 2410 | 1.35 | 1.09 | 0.11 | 0.34 |4.83 |2.35 | Quartz, anatase Kaolinite .

1 64.62 | 2412 | 1.32 | 1.09 | 0.11 | 0.34 | 3.49 |2.36 | Quartz, anatase Kaolinite .

550 1.5 65.76 | 2347 | 1.18 | 1.09 | 0.15 | 0.35 | 3.23 | 2.47 Quartz , anatase

2 6590 | 2193 | 141 | 1.09 | 0.21 | 0.36 |2.83 |2.64 Quartz , anatase
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Mayada Subhi Joudi , Muthana Ahmed Hilal , Ghadah Mohammed Basheer
Iraq Geological Survey
* mayada_subhi@yahoo.com

Summary

This study focuses on the use of Iraqi dolomite existing in Al-Muthana Governorates to produce
stable dolomite refractory brick formed by dry press at (750 Kg/cm?) and fired at (1550 °C). It
was found that the addition of (3, 5, 7 wt %) iron oxide would capsulize (CaO) and (MgO) that
protects doloma from further hydration to less than (5 %) . The best result gained shown increase
in bulk density and compressive strength, decrease in porosity (%) and hydration (%) in sample
B5 (3.03 g/cm?®, 150.52 Kg/cm?, 8.08 %, 0.75 %) respectively. This is identical to standard
practice specifications of which work. It is ,however, a good industrial potential for producing
dolomite refractories due to the existence of its ore in Iraq, particularly in Al-Muthana and AL-
Anbar Governorates.

Keywords: Refractory brick, dolomite rocks, Iron oxide ore (Chabd Al-Abid).

Introduction

The dolomite bricks mainly consist of a high temperature refractory phases such as (MgO)
(periclace) and (CaO) with melting temperatures of (2840 °C) and (2575 °C) respectively, and
these materials characterized by the most alkaline nature. The natural raw material cannot be
used directly in refractories, it must be calcined at high temperature (Dead burnt), with addition
of some iron or silica to assist stabilizing or semi stabilizing dolomite by removing (CaO) as
calcium ferrite or calcium silicate, there are two types of dolomite refractories [1] .

-Semi-stable dolomite refractory: those containing (CaO) with limited resistance to hydration
when stored in air.

-Stable dolomite refractories, those containing (CaO) incombined state, and therefore completely
resistant to hydration, then , it can be stored definitely and have such properties: resistance to
hydration, corrosion, slag , abrasion and crushing strength.

Generally, dolomite refractory bricks are done at high temperatures reached to (1800 °C) for
long sintering time, to produce well sintered particles, and prevent decomposition of the
carbonate structure, to form calcium oxide and periclase in a matrix that recombined with
minerals to provide resistance to subsequent hydration. Dolomite refractories have industrial
interest, due to its numerous valuable properties, that it used in large quantities in basic open -
hearth furnace, crucible for melting metal, steel and cement industries. It is suited for usage in
this application due to their high refractoriness, compatibility with basic slag, alkalis and has
high melting compound possessing.

Experimental Work

Dolomite brick was prepared from local dolomite deposit ; the chemical compositions are shown
in table (1) . The dolomite was calcined at (1000 °C) for (2 hrs) socking time to produce dolime
(Ca0.MgO) . Mixing iron oxide with calcined dolomite (Dolime) at different amount (3 %, 5 %
and 7 % wt %), then the mixture was casted in cubic mold of dimension (5*5*5 cm) and was
left for (24 hrs) at room temp., The molded samples were burned at (1550 °C) using furnace type
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Nabertherm, with rate of burn (4 °C/min) and maturation time of (2 hrs) . Table (2) shows the
mixing ratios of dolime and iron oxide for preparing clinker. After that dolomite brick was
prepared from crushing samples of clinker to a particle size of less than (1 mm), then ground by
mortar to two fractions, the first fraction (-1 mm + 0.2 mm) was (60 wt %), and the second
fraction (-0.2 mm) was (40 wt %) . Amount different ratios of (MgO) (0, 5, 10 %) were mixed
with two fractions, Each mixture was then pressed in cylindrical mold of dimensions (3.5*10
cm) and formed by dry press at (750 kg/cm?), then sintered at (1550 °C) (the heating rate to the
desired temperature was (5 °C/min) for (2 hrs) soaking time .

Results and Discussion

Properties of refractories were determined (physical , mechanical and mineralogical) which are
used as controls in many factors of manufacturing of the refractories such as particle size of
clinker , pressing , firing and the effect of using the additions (Fe20z) and (MgO) As shown in
Table (3) . The physical and mechanical properties of refractory dolomite brick , shows relative
increase in density and compressive strength reached to (26.33 % , 3.03 g/cm® and 150.52
N/mm?) respectively, and decreasing in porosity reached to (7.33 %) . It was observed that the
addition of (Fe20z3) led to better in quality , Comparison with physical properties of refractory
dolomite brick handbook of refractory practice [4] bulk density (2.64 - 3.072 g / cm?®) , also the
increase in bulk density increases the volume stability , as well as the resistance to abrasion and
slag penetration.

Thermal shock resistance is an important factor to know the stress limits of the material . In this
investigation thermal shock resistance was successfully exceed (15) cycle, there was no effect in
the external appearance of the brick , but there were some fissures but without any crack in
sample (CO0), thats indicated to the effect of iron oxide addition in sample. Iron Oxide (Fe20s)
plays an important role in Dolomite refractories, it is customary to use some mineralizers to
facilitate the dead burning , it helps in sintering of dolomite via its liquid phase, which leads
good densification of the brick. The addition (MgO) increases the surface area that exposed to
warm humid atmosphere as a result of increasing porosity which cause increasing in hydration
especially in samples (Z) and (A) shown in table (2) . The hydration of dolomite brick would be
decreased by increasing additions of iron oxide (0, 3,5, 7 w%) (ASTM C492-71) capsulation
of (CaO) and (MgO) that protects doloma from further hydration and increasing in density,
(CCS), and decreasing in porosity.

Mineralogical results , figures (1, 2, 3 and 4) shows that the integrated intensity for (MgO) ,
(CaO) , calcium silicate (C.S) and calcium magnesium silicate (C.M.S) phases. The gradual
increasing of (Fe203) led to decrease in (CaO) and increase in (C.S) , (C.M.S) and that’s refer to
the increase of minerals crystallization that is protect the samples from hydration as a result of
reacting and sintering. Although the iron oxide is low refractoriness but it is important to
increase the mineral phases that attendant benefits of bonding and increasing stability of the
brick.

Conclusions

1- The dolomite of Al- Khdari deposit can be used generally in refractory applications , it
contains an appreciable amount of (MgO) (20.2 %) and amount of (CaO) (30.94 %).

2- The best results for preparation dolomite refractory brick were obtained by adding (5 %) Iron
oxid from ore (Chabd Al- Abid) and (5 %) (MgO) . The physical properties obtained were (bulk
density (3.03 g/cm?) , apparent porosity (8.08 %) , compressive strength (150.52 kg / cm?) , and
hydration (0.74 %)).
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Table (1) : Chemical analysis of raw dolomite

Comp.% | SiO2 | Fe2O3 | AlbO3 | CaO | MgO | L.O.I | SO3 | K20 | Na;O | TiO2 | CaO/ MgO

Dolomite | 1.27 | 0.18 | 0.35 | 30.94 | 20.20 | 46.40 | 0.63 | 0.07 | 0.08 | <0.01 1.53

Table (2) : the mixing weight percentage of dolime and iron oxide

sample Dolime (%) Iron oxide (%) Water (%)
Z 100 - 133
A 97 3 122
B 95 5 111
C 93 7 100

Table (3) : Properties of prepared dolomite brick

Bulk . . .
MgO L.Sh. . Porosity | Comp. St. | Spalling Hydration

Sample | Fe20s3 0 0 density 0 2 . 0
(%) (%) (%) (g/.cm?) (%) (N/mm?) | Resistance (%)
Z0 0% 5.29 2.61 21.03 35.1 >15 2.51
Z 75| 0% 50 | 411 | 242 23.89 26.98 - 2.17
Z10 10 % 411 2.43 24.24 30.16 - 3.00
A0 0% 6.27 2.99 7.96 135.1 >15 2.03
A | A5 3% 5 % 6.75 2.82 13.95 118.87 - 2.81
Al0 10 % 7.33 2.85 12.69 129.20 - 2.83
BO 0% 7.92 2.99 7.33 88.27 >15 0.30
B | B5 5% 5% 7.62 3.03 8.08 150.52 - 0.74
B10 10 % 8.50 3.07 8.98 117.80 - 2.20
Co 0% 8.50 2.97 10.41 103.45 >15 0.11
Clcs| 7% 5% | 821 3.01 8.46 131.75 - 2.30
C10 10 % 8.50 3.01 8.66 86.78 - 2.82
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Abstract

The work reports a process for synthesis of y-alumina from kaolin. Kaolin was transformed to
metakaolin by calcination at (750°C) for (45 min) . y-alumina powder was synthesized through
extracting alumina from metakaolin via H.SO4 and metakaolin reactions and consequently
precipitation in ethanol, which led to form the aluminum sulfate (99%) .The precipitated
aluminum sulfate was dried and calcined at different temperatures to study thermal
decomposition of aluminum sulfate. Pure alumina nanoparticle (98.81%) was prepared by
calcination of aluminum sulfate at (1000 °C) for (2 h) . The specific surface area, pore volume
and pore size for y-alumina nano particles were determined by BET measurement (117 m?/ gm,
1.1 cm®/g & 337.6 A° respectively). The size of the particles obtained were also calculated from
(BET) analysis (13 nm). The study revealed the kaolin could be a promising material for
preparation of y-alumina.

Keywords: Kaolin, Nanoalumina, metakaolin.

Introduction

Among various structures for alumina, y-alumina is one kind of extremely important nano sized
materials. It is used as a catalyst and catalyst substrate in automotive and petroleum industries,
structural composites for spacecraft, and abrasive and thermal wear coatings (Paglia et al., 2004).
Recent studies have shown that y-alumina is thermo dynamically stable relative to a-alumina
when a critical surface area is achieved (Wang et al., 2009), and that nano y-alumina powder can
promote the sintering behaviour of alumina and silicon carbide fibbers (Parida et al., 2009), also
the use of single phase of y-alumina powders makes the densification temperature shift to lower
temperature as compared with the sample consisting of y- and #-alumina (Yajima, et al., 2003).
Until now, a large variety of methods have been used to prepare y-alumina such as sol-gel
synthesis from calcination of boehmite (Paglia et al., 2004), poly hydroxo aluminum-polyvinyl
alcohol (Wang et al., 2009), laser ablation of an aluminum target in an oxygen atmosphere
(Johnston, etal., 1992), hydrolysis of alumina alkoxide(Ogihara, etal., 1991), thermal
decomposition of aluminum sulfate (Kato et al., 1981), metal organic chemical vapor deposition
with AI(CHz)s (Noda et al.,2003).

Experimental Work

A flow chart of this process is presented in Fig.(1).

Effect of Leaching Time :

A mixture of (83 ml) of sulfuric acid (30 %) was mixed with (25 g) of (600 p) of metakaolin at
varying time of (30 to 60 min) at (75°C). As shown in Fig .(2) the optimum leaching time for
alumina extraction was found to be (60 min).
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Effect of Reaction Temperature :

(25 g) of (600 p) meta kaolin samples were leached with (83 ml) of (30 %) sulfuric acid at
varying temperatures from (75-105) °C for (1 h) . The results of extraction of alumina from
metakaolin are illustrated in Fig.(3). At (105°C) , (90%) of alumina was extracted.

Effect of MetaKaolin Particle Size :

Different particle sizes of meta kaolin (30,50,100) mesh were used. The experiments were
carried out at the conditions (30 wt% H2SO4, 60 min reaction time, and 95 °C reaction
temperature).

Effect of Aluminum sulfate Calcination Temperature :

In order to remove the sulfate, aluminum sulfate was first dried at (70 °C) and then calcined at
different temperatures from (800°C) to (1000°C) for a duration of (2 h) in an electric furnace.
Fig.(5) shows the effect of Calcination temperature on the y-alumina purity.

Results and Discussion

The rate of leaching increased with increase in temperature because the diffusion coefficient of
aluminum ions in solution increased and the solution became less viscous.

Fig.(4) shows the results of alumina extraction % from the ore. It indicated both (50 and 100)
mesh particle size, extraction of almost (90%) was achieved, and a less reduction in the
extraction occurred at the particle size (30) mesh. Therefore according to the results gained a
particle size of (30) mesh can be considered as optimum, and this would cause some energy
saving as a finer grinding would results in a high power consuming operation.

v-alumina powders were successfully synthesized by alumina extraction processes through
reaction of meta kaolin with (H2SO4) solution. Pure aluminum sulfate (99 %) was obtained by
direct precipitation in ethanol. Pure alumina nanoparticle (98.81 %) was prepared by calcination
of aluminum sulfate at (1000 °C) for (2 hrs) . with particle size about (13 nm) , specific surface
area of (117 m2.g%), pore volume (1.1 cm®/g) & pore size (337.6 A°) . It is concluded that kaolin
can be used as promising material to preparation of y-alumina by a simple, rapid and economical
method.
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Abstract

This study aimed to prepare pure (activated bentonite) clay with reduced particle size which is
starting material to produce better physical and chemical properties of organoclay and poly nano-
composite. Reduced particle size of clay was prepared from agitation process, which produced a
purified and reduced particle size of activated bentonite for a period of time, [Dso and Dgo
(particle size distribution)] equal to (198 and 10027nm) respectively. Another stage was used to
improve (Dso and Dgo) of the reduced particle size clay by using shear mixing method giving
(Dso and Dgo) equal to (157 and 5533 nm) respectively at speed=3 and time of (30 min).
Organoclay was prepared from reaction of quaternary amine (cetyl tri-methyl ammonium
chloride) with reduced particle size of clay at optimum condition of (20 %) quaternary amine to
reduced particle size of clay give increasing in d-space (from X-RAY pattern) from (12°A to
16.8°A). Poly nano composite was studied by in-situ intercalation method using acrylonitrile as
monomer and the reduced particle size of clay, different concentrations of clay and acrylonitrile
were tested, best concentration of acrylonitrile to reduced particle size of clay was (5 %) giving
d-space (from X-RAY pattern) equal to (13.6°A).

Keywords :- bentonite, organoclay, polyacrylonitri-composite .

Introduction

Typically, the chemical structures of montmorolonite (MMT) consist of two fused silica
tetrahedral sheets that sandwich an edge shared octahedral sheet of either magnesium or
aluminum hydroxide. The layered silicate commonly used in nano-composite belongs to the
structured family known as the (2:1) phyllosilicates. The Na* and (Ca*?) residing in the interlayer
regions can be replaced by organic cations such as alkyl ammonium ions, by cationic—exchange
reaction to render the hydrophilic clay to organophilic (Kshash and Sabber, 2012) . The polymer
layered silicate nano composites (PLSNSs) are emerging as the most significant and new breed of
composite material due to their extensively enhanced mechanical, thermal flammability (Wang,
et, al., 2002). These properties of polymerlayered silicate arise from the maximized contact
between the organic and inorganic phase, so fillers with high surface - to - volume ratio are
commonly used . Unlike to a virgin polymer or conventional micro and macro composite, the
improvement in properties of (PLSNs) is remarkable, including high module, increased strength
and heat resistance decreased gas permeability and increased biodegradability (Sahoo , et.
al.,2011).

Experimental Work

The preparation method applied in this work as follows:

1-Activated Na-Bentonite was preliminary treated with water at solid percent of (0.5 %) for a
period of time to reduced and purified clay particles and increase surface area then subjected to
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high shear mixer device (Hamilton Beach Mixer, Type GM 20) at different times (10, 20 and 30)
min and various speeds 223,

2-The produced bentonite clay from high shear mixing with (80 %) of particles (< 1um) were
mixed with, Cetyl Trimethyl Ammonium Chloride in two ratios (15 and 20) % wt./wt.then dried
at (60 °C) to prepare organoclay or mixed with acrylonitrile at different Bentonite / acrylonitrile
ratios (3, 6, 15, 30, 60) % wt./wt. to prepare Nano-Composites. The mixture poured in to (250
ml) flat-bottom flask pre-heated into (50 °C) in a water bath, and then injected with (N2) gas for
about (10 min) , polymerization then started by adding redox initiator composed from (Na2S20s,
FeS04.7H20 and Na»S,0g) and the temperature set proceed at (50 °C) for about (60 min) . The
product was then decanted from water and filtered out, then subjected for (XRD) analyses .

Discussion and Conclusions

-The first series of tests were conducted to optimize the time and speed of high shear mixing
used for reducing particles size of the clay. The experiments were carried out at three different
speeds and time (10, 20 and 30) min , the results are presented in table (1) and the (XRD)
pattern. It can be seen, that in every increase in high shear mixing time and speed gain reduced
particles of clay with (Dso) of about (150 nm) and a (Dgo) of about (5500 nm) for about (30 min)
and at speed three.

- The second series of tests were conducted to prepare organoclay by adding ratios of Cetyl Tri-
methyl Ammonium Chloride (Quaternary Ammonium Salt, QA) to a certain amount of reduced
particles of clay (15 and 20) g of QA% wt./wt. Figures (2 and 3) show (XRD) pattern for
organoclay (15 % QA and 20 % QA) respectively.The d space was increased from (12 A°) in the
activated bentonite to (13.5 A°) in the reduced particles to about (14.1 and 16.8 A°) for (15 %
and 20 % QA) respectively in the organoclay.

-The third series of experiments includes intercalation of polymers in layered hosts, such as
layered silicates, has proven to be a successful approach to synthesize PLS nano-composites. In
this study, the in-situ intercalative polymerization method applied using acrylonitrile monomer
and the reduced particles of clay. Experiments have been conducted using several doses of
reduced particles of clay to the monomer (acrylonitrile) charge . According to the results in table
(2) d-space values did not increased above (14 A°) thus no or very weak intercalated interlayer
have been existed . The conclusions of this research as follows

-Particle size of activated bentonite could be reduced by agitation and shear mixing method
giving particle size distribution with (Dso and Dgo) equal to (198 and 10027nm) respectively.
-Organo clay could be produced from reduced particle size of activated bentonite by reaction
with quaternary amine

-In-situ intercalative polymerization method was not fruitfully work with reduced particles of
clay.
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Table (1) Particle distribution at different speed and time of high shear mixing of clay.

ngr_}_%mga(rml\i/:]l)xlng High Shear Particle Size Distribution (nm)
Mixing Speed D 50 % D 90 %
1 225 10449
10 2 232 9105
3 232 9288
1 228 10410
20 2 223 9042
3 212 8540
1 236 9316
30 2 216 8747
3 157 5533
T /!Wii 77# 'M: Montmorellonte |
P M 3 Q: Quartz
: I\ \ 3 P: Palygorskite :
" 1 !
42» w}] ’l‘ +
£l
i
i3
[ | \P ] 1 Q
| "‘ﬁt ‘ A'
L ‘\ ‘ |
1”'” \l | 500 W/HVJ
B e A k) Lok e
2(; é‘o 3 " ;

Fig.(1) XRD Pattern of the reduced particles
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Table (2) d —space of nano-composite for different clay and acrylonitrile doses.

Sample No. Clay (%) Acrylonitrile (%) d-Space
PNC1 3 100 12.74494
PNC2 6 100 12.45593
PNC3 15 100 12.58300-13.92015
PNC4 30 100 12.60829-13.23936
PNC5 60 100 13.06043
PNC6 100 2.5 13.13785
PNC7 100 5 13.60420
PNC8 100 10 12.23875
Q- M: Monmorellonite i M: Montmorellonite
(: Quartz N w‘ Q (): Quart
P: Palygorskite | P: Palygorskite
H: Ilialaite ‘JJ H: Halaite
4 | S
g ‘ i P weo | Y
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' H ‘ [Ty f 1 H
L Q | I T TR Y 11 Q
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Fig. (2) XRD Pattern of the Organoclay Fig.(3) XRD Pattern of the Organoclay
(QA 15 %). (QA 20%).
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AL-Zawraa State Company (ZSC) 335

77 Evaluation Filtration Efficiency of Locally Produced Bag Filters for 337

Particulate Matter Emission from Asphalt Plants and Similar Plants
78 Design and Manufacture of Neutral Ground Resistor for 33/11 kV, 31.5 MW 341
Substation

State Company for Steel Industries 347

79 Adhesion Treatment of Grinding Media Balls Using Cereal Binder 349
80 Improving the Core Brittleness Fabricated from Glass Sand Which Used in 352

Casting the Sand Dies

Food Industries State Company 357

81 Formulation as Shampoo for Dogs for Veterinary Use Only 359
Iragi Geological Survey Geosurv 363

82 | Effect of Thermal Treatment on Kaolin Activated by Inorganic Acids (H,SO4and | 365

HCI)

83 Preparation of Dolomite Refractory Bricks from Local Dolomite Rocks 369
84 Preparation of Nano y- Alumina from Iragi Kaolin 374
85 Preparation of Organo Clay and Poly Acrylonitrile — Composite from lraqi 379

Bentonite
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Mishraqg Sulphur State Company 243
59 The Possibility of Increasing Reactors' Efficiency of the Sulfur Purification Unit | 245
by the Industrial Filtration of Raw Sulfur
State Company for Construction Industries (SCCI) 249
60 Effect of Using Limestone Powder Waste as A Partial Substitution for Sulphate | 251
Salts Resistant Cement on Concrete Properties
61 Effect of Calcium Carbonate as a Filler on the Mechanical and Chemical 255
Properties of Polymeric Composite
62 Effect of Increasing Calcium Carbonate (as a Filler) on the Properties of Plastic | 258
Pipes
Mining Industries State Company 263
63 Effect of Addition of Nano-Silica (Silica Sand) on the Properties of the Modified | 265
Polymer Asphalt
64 Improvement of Concrete Properties by Rockwool Waste Addition 268
65 Quality Improvement of the Pavement Asphalt Using Minced Rubber of 271
Consumed Tires as an Additive
66 Preparation of the Plastic Cement Asphalt for Water Proof to Various Surface 275
67 Preparation of Light Weight Concrete for Heat Insulation Using Foaming 279
Materials
68 Quality Improvement of the Pavement Asphalt Using Coal Fly Ash as an 282
Additive
69 Preparation of Fuel Resistant Asphalt 285
State Company for Rubber and Tires Industry 289
70 Effect Storage Time on Some Physical Properties of the Fabric Compound for 291
Passenger Cars
State Company for Inspection and Engineering Rehabilitation (SIER) 297
71 Fabrication of Nanostructures Solar Cell by Pulsed Laser Deposition Technique 299
Ibn Majid State Company 307
72 Adaptive Caching Approach to Prevent (DNS) Cache Poisoning Attack 309
State Military Industries General Company 313
73 Design and Construction of Distance Meter Using Infra-Red Sensor 315
74 Design , Implementation and Testing Solar Energy System Using (MPPT) 319
Technigue to Achieve Maximum Power, Efficiency and Results Analysis
75 Design and Implementation of an Electrical Elevator Protection System Using 323
Linear Accelerometer and Digital System Based on Microcontroller
AL-Furat State Company for Chemical and Pesticides Industries 329
76 Regeneration of Spent Activated Carbon Using Hydrogen Peroxide (H20,) 331

Agent
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40 Removal of Chromium lons from Industrial Wastewater Using Cellulose 161
Materials
41 Assessment of the Performance of Double - Sided Solar Panels 166
42 Evaluation of Ozone Concentration in Air AL-Jaderia Place in Baghdad 170
43 Using Bentonite Clay Stone for Removing of Lead and Cobalt Metals from 174
Waste Water
Veterinary Drugs Production & Researches Center 179
44 Formulation of Tylosin Tartrate (10 % w/w) and Neomycin Sulphate 181
(20 % w/w) Powder for Treatment Bacterial Infection in Poultry
45 Formulation of Doxycycline Hyclate and Vitamin C (20 % w/w) Oral Powder for | 185
Treatment of Respiratory and Acute Bacterial Infection in Poultry and Farm
Animals
46 Formula and Preliminary Evaluation of Levamisole ( 20%) (w.w) Powder for 188
Treatment Internal Parasites in Poultry and Farm Animals
47 Formulation and Preliminary Evaluation of VIT. E and Selenium as Apowder for | 191
Veterinary Use
48 Formulation of Clotrimazole (200 mg) Vaginal Tablet for Veterinary Uses 193
49 Formulation for Oxytetracycline (50 % w/w) Powder for Treatment Respiratory 196
and Digestive Tract Infection
50 Formulation of Metronidazole (10 % w/v) for Oral Veterinary 199
51 Formulation of Albendazole (600 mg) Tablets for Treatment of Worms 202
Infestation in Farm Animals
The State Company for Drugs Industry Medical Appliances / Samarra 207
52 | The Developed formula of Genidin (20 mg/2 ml) & (80 mg/2 ml) for LM - 1.V | 209
Injection
53 Formulation of Azithromycin (500) Tables 215
54 Formulation of Paracetamol (500 mg) with Pseudoephedrine HCI (30 mg) and 218
Chlorpheniramine maleate (2 mg)
55 Formulation of Guaifenesin (100 mg) , Chlorphenamine Maleate (1 mg) , 222
Phenylephrine HCI (5 mg) & Codeine Phosphate (10 mg) for Each (5 ml) as
A Syrup
State Company of Fertilizers South Region 227
56 The Effect of Crushing Strength on the Quality of the Final Product of Urea 229
Fertilizer in the General Company for the Manufacture of Fertilizer and Methods
of Treatment
57 Design a Wireless SCADA System for Fire and Gas Sensing Devices 234
State Company for Automotive & Equipment Industry 237
58 Effect of Design Welding Tools on Mechanical and Microscopic Properties of 239

Welded Joints in Friction Stir Welding Process
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21 Preparation and Study of Composite Material from Poly Vinyl Chloride and 80
Strontium — Barium Titanate Nano Material
22 Desulfurization of Light Diesel Fuel Using Chloramine T and Phenolic Resin 85
Imidation Agent
Al — Razi Center for Researches & Medical Diagnostic Kits Production 89
23 Isolation and Culturing of Stem Cells from Umbilical Cord and Mouse Bone 91
Marrow
24 Development of Diagnostic Kits for Chronic Leukemia Using Real Time PCR 93
Technique
25 Preparation of Sensitivity Discs for Clotrimazole 96
Ibn Al - Betar Researches Center 99
26 Prepare Mixture of Plant Extracts (Millefolium , Bead Tree and Oleander) in 101
Control of Piercing and Sucking Insects
27 Extraction , Characterization and Evaluation the Effectiveness of Potulaca 105
Oleracea Extracts as Anti-microbial Agents that Cause Skin Infections in Vitro
28 Extraction , Characterization and Evaluation the Activity of Raphanus sativus as | 109
Anti Bacterial Causing Decay in Vitro
29 Extraction , Characterization and Evaluation of Conocarpus Lancifolius Leaf as 114
Antibacterial and Antioxidant
30 Separation and Determine the of Substances Lycopene from Tomatoes and 118
Evaluate its Effectiveness as an Antiseptic
31 Extraction , Characterization and Evaluation of Aloe Vera Extract Against Burns | 122
Bacteria in Vitro
32 Study the Effect of the Alcoholic Local Plant Albizia Extract in the Control 125
Piercing and Sucking Insects (B.tabaci and A.brassica)
33 Extraction and Evaluation Activity of Combination of Saliva and Artemisia 127
Extracts Against Candida Albicans
Al — Teraz Center for Textile and Leather Researches 133
34 Improve the Specifications of Cotton Tent Cloth to Increase its Resistance to 135
Water Permeability and Surface Wetness
Renewable Energy & Environment Researches Center 139
35 Detection of Delamination Between the Plate Layers Manufactured from 141
Composite Materials
36 Analyzing and Studying the Photo-Electric Properties of CulnSe2 Solar Cell 146
37 Analyzing of Global Solar Radiation Over Baghdad 150
38 Evaluation of Phenolic Compound Concentrations of Tigris River at Baghdad 153
Border
39 Study of the Structural Properties of Polymers Doped with Fluorescence Organic | 156

Dyes
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Abst. Extended Abstract Page
No. No.
Corporation of Research and Industrial Development 1
National Center for Packing and Packaging
1 Evaluate the Efficiency of Plastic Container Used in Food Packaging That 3
Available in the Iraqi Market
2 Preparing of Green Adhesive for Paper and Boxes from Eco Friendly Materials 7
(Arabic Qlue , Starch , Milk)
3 The Use of Modern Scientific Methods to Determine the Quality of Printing 11
Materials in the Iragi Market, Using the Method of Frictional Resistance in Order
with the Drafting of an Iragi Standard
4 The Use of Modern Methods of Checkin The Polymeric Materials in Packs of 15
Cigarettes Produced in the State Company for Tobacco and Cigarettes
5 Measurment the Effect of the Storage Condition on the Quality and the Shelf Life | 19
of the Product in State Company for Tobacco and Cigarettes Using the
Weathering Tester Equipment
Ibn Sina Researches Center 23
6 Formulation of Sodium Bicarbonate (8.4 % w/v) as Intravenous Infusion 25
7 Formulation of Hydrocortisone Sodium Succinate (100 mg / Vial) for LV/I.M | 29
Injection
8 Formulation of Probiotics Capsule as an Oral Dietary Supplement 32
9 Primary Study About Formulation of Methyl Prednisolone Acetate (40 mg/1 ml) 35
as Aqueous Injectable Suspension for Intramuscular (1.M) Use
10 Formulation of Dexamethasone (0.1 % wi/v) with Tobramycin (0.3 % w/v) Eye 38
Drop
11 Formulation of Salbutamol Sulphate (0.5 % w/v) Nebulizer Solution 42
12 Formulation of Ofloxacin (0.3 % w/v) Eye Drop 45
13 Meloxicam (10 mg /1ml w/v) for Intramuscular (1.M) Injection Only 48
14 Destruction of Expired Drugs to Address Environment - Friendly 51
15 Lincomycin Hydrochloride for Intramuscular (1.M) and Intravenous (1.V) 57
(300 mg / ml w/v) Injection
16 Formulation of Ketorolac Tromethamine (0.5 % wi/v) Ophthalmic Drop 60
Chemical and Petrochemical Researches Center 63
17 Tobaccos Wastes Recycling to be Used in Plant Fertilizing 65
18 Chamomile Extract as Eco Friendly Corrosion Inhibitor 68
19 Preparation of Polyethersulfone Mixed Matrix Hollow Fiber Membranes to 72
Remove Natural Organic Matter (NOM) from River Water
20 Recycling of Consumed Diesel Oil Used in Electrical Generating Stations for 77

Reuse
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