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Abstract
The structural and AC-conductivity properties of Si/B heterojunction solar cell have
been studied. The built-in voltage have been calculated as a function of frequency at
the condition of reverse bias in the range of frequency (20kHz-3MHz), results
indicated that this heterojunctions are abrupt type. From the C-V measurements, it
was found that the built-in potential (Vvi) was decreases as the frequency
measurements forward to higher values within the range of (80KHz-3MHz) for a
constant values of the applied voltage. The c-Si/B HJ solar cell yielded has an active
area conversion efficiency 15.99% with an open circuit voltage (Vo= 0.621V), short
circuit current (Ise= 8.33A) and filling factor (F.F= 0.738).
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Introduction

Crystalline silicon (c-Si) is an extremely well suited material for terrestrial
photovoltaic (PV), it is non-toxic and abundant (25% of the Earth’s crust), has
excellent electronic, chemical and mechanical properties, forms a simple
monoelemental semiconductor that has an almost ideal band gap (1.1 eV) for
terrestrial (PV), and gives long-term stable solar cells and modules. Furthermore, it is
the material of choice in the microelectronics industry, ensuring that a large range of
processing equipment exists and is readily available. Given these properties of (c-Si),
it is not surprising that almost all (>90%) terrestrial Photovoltaic modules sold today
use Si wafer solar cells.

Experimental parts

PN heterojunction solar cell has been fabricated using diffusion alloy method of p-
boron layer over n-Si single crystal wafer. The structures of the alloy and deposited
films have been examined by XRD methods using Siemens X-ray diffracto-meter
system. The C-V measurements have been done using the LCR meter device. Short
circuit current (Isc), open circuit voltage (Voc), filling factor, and the efficiency were
measured using QuickSun solar simulator (Version7.1.9).

Results and discussion

Fig. (1) shows that there was a diffusion process between n-Si substrate and boron p-
type layers, which presented in the reflected diffraction angles at (26=33°, 38.2° and
44.35°), which belongs all to the SiBs structure, and there was a value of B-Si



bonding in the formed c-Si/B heterojunction, which illustrated that there was boron
interaction with the silicon wafer to form the diffusion junction.
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Fig.(1): X-ray diffraction pattern of n-Si/B heterojunction.

Fig.(2) represents the relation between the capacitance and frequency at different
values of applied voltage in the range of (0.5-1)Volt. It can be notice that the
behaviors of the curves for all ranges of voltages are the same. It demonstrated from
the curves that has nonlinear relation, the capacitance increases with the frequency
especially at the higher values after 80 KHz.
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Fig. (2): The variation of the capacitance with the frequency
at different voltages.

Fig.(3) Shows that the decreases in the capacitance with increasing bias voltage due to
the width increases of the depletion region (increase absorption area). The
heterojunction was found abrupt, also, it was found that the built-in potential Vy;
values can be determining when (C>=0), where Vy; is the built-in potential.
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Fig. (3): C? versus Bias voltage for Si/B heterojunction for different values of
frequencies:(a)80KHz,(b)120KHz, (¢)1MHz,(d)3MHz .

The values of Vpi calculated for different ranges of frequency decreases as the
frequency forward higher values as shown in table(1).
Table (1): The values of Vyi for different values of frequency

Frequency (Hz) | 80KHz 120KHz 1MHz 3MHz
Vi (Volt) 9 3.6 2.5 0.35
Conclusion

From the x-ray diffraction angles at (20=33°, 38.2 ° and 44.35°), it could be deduce
that there was a diffusion condition between the n-Si substrate wafer and p-Boron
layers, where these angles belongs to the SiB¢ structure which conformed that there
was a PN heterojunction. From the relation between the capacitance as a function of
frequency at different values of applied voltage in the range of 0.5Volt to 1Volt. The
behaviors of the curves for all ranges of the voltages have the same behavior. It
demonstrated from the curves that has nonlinear relation.
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Abstract

Studying the absorption refrigeration system under modifications has been conducted
in the current research. The system has been connected to solar heater to provide hot
water instead of the electrical heater in the system. Another contribution expressed in
manual condenser cooling was also conducted to the system in order to enhance the
efficiency at high temperature environment. The system showed good stability with
the coupling of the two enhancements (manual cooling and solar heating) comparing
with original electrical heater. The enhancements were represented in terms of COPs
and temperature differences. Three hot water temperatures depending on the weather
were used under various refrigeration loads. Boiler temperatures of 80, 90 and 95°C
were used and the system scored the maximum COP of ~0.48 and temperature
difference of ~16°C under high refrigeration loading and high boiler temperature.
These results revealed that the coupling of solar energy with manual cooling were
effective and promising approaches towards economical, clean and environmentally
friendly operating procedure that can be applied practically to the system.

Keywords: Solar energy, absorption refrigeration system, solar heater collector.

Introduction

The continuous increase in the cost and demand for energy has led to more
research and development to utilize available energy resources efficiently by
minimizing waste energy. Absorption refrigeration systems increasingly attract
researchers’ interests. Absorption cooling offers the possibility of using heat to
provide cooling. For this purpose heat from conventional boiler can be used, waste
heat and solar energy. Absorption system falls into two categories depending upon
the working fluid. These are the LiBr-H>O and NH3-H>O absorption refrigeration
systems [1]. In LiBr-H>O system, water is used as a refrigerant and LiBr 1s used as
an absorbent, while in NH3-H>O system, ammonia used as refrigerant and water is
used as an absorbent, which served as standard for comparison in studying and



developing new cycles and new absorbent-refrigerant pairs [2], as shown in figure

().

Rich NH, solution Gaseous NH5 and Hy

1 Boiler with vapour bubble pump A Ammoenia circuit
2 Condenser B Water circuit

3 Evaporator C Hydrogen circuit
4 Absorber

Figure 1. Schematic diagram for absorption refrigeration cycle.

Practical Part

In the current research, laboratory scale absorption refrigeration system of a model
ET 480 was used. The system was operated firstly under ambient conditions and the
results collection was conducted after the system reached to steady state condition.
After that point, the refrigeration load was started in decrements of 5, 10, 25, 30, 35,
and 40 W respectively. The temperatures and operating powers were carefully
collected under each load. The system was modified by attaching a tube coil which
fixed around the boiler to provide hot water supplied by the solar water heater.
According to the temperature of the water supplied from the solar heater, the
measurements of the boiler temperature were selected as 80, 90 and 95 °C according
to the ambient temperature in the summer. . Due to the fact that at room temperature
in which the experiments held was high due to the summer climate, the efficiency of
the condenser can be enhanced by manual cooling by means of cold water of about 6-
7 9C was conducted.

Results and Discussion

The measured values shown in table[1,2] were taken during an experiment in which
the absorption refrigeration system was switched off over night before starting the
experiment. The measured values of temperature were presented when the system
operated depending on the existed electrical heater with respect to the power input P;.
The measurements of temperature, power inputs and outputs are collected for the



system operating by means of solar energy. The calculated results in terms of COPs,
AT for experiments conducted by electrical heater or by solar energy are collected in
Table 1. As it can be noticed from the table that COP values of the system when
adapted solar energy in the generator were higher than that when adapting electrical
heater. This can approve the significant role of solar energy as the heat input to the
system is less than heat generated by electrical heater. In Table 2, the results of
operating the system under solar energy with the contribution of manual condenser
cooling were tabulated. The results in terms of COPs and AT were presented to show
the effect of these approaches. The three selected water temperatures were (80, 90,
95) OC respectively. The results for COPs revealed that for low refrigeration loads, no
pattern can be noticed as the measurements of COPs were damping higher and lower
with no significant order. As the heating loads increased above 25 W, the COPs
followed an increasing pattern with the increments of boiler temperature Ti. The
higher value of COP was at T1=95 °C under refrigeration loading of 40 W. Fig 2
showed the comparisons of the performances for the three cases.

Conclusions

The system showed good performance under solar energy driving force rather than
basic electrical heating technique. The values of measured COPs and temperature
differences of the system under solar energy condition and manual heating showed
promising results.
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Table 1. COPs and AT for electrical and solar operation condition.

Electrical Heater Solar Energy

P2 COP AT P2 COP AT
0 - 9.2 0 - 9.4
5 0.0545 10.4 5 0.0624 9.2
10 0.0964 93 10 0.1205 7.5
25 0.2385 9.0 25 0.2793 7.5
30 0.2825 5.0 30 0.3279 5.7
35 0.3872 2.1 35 0.4147 4.4
40 0.4520 1.4 40 0.4728 3.9

Table 2. COP and AT for solar operation condition under various temperatures with
manual cooling.

P> T,=80 °C T:=90 °C T:=95 °C
COP AT COP AT COP AT
0 - 7.4 - 10.6 - 14.5
5 0.0557 10.1 0.0590 13.0 0.0576 16.2
10 0.1078 9.4 0.1209 8.0 0.1188 19.0
25 0.2711 8.2 0.2747 8.1 0.3001 16.3
30 0.3112 5.9 0.3247 8.0 0.3480 15.6
35 0.3792 4.0 0.3964 7.8 0.4157 12.1
40 0.4269 2.9 0.4525 7.5 0.4762 10.6
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Figure 2. COPs vs. refrigeration loads for different boiler
temperatures under solar operation conditions.
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Abstract

In,S3 thin film of 689 nm thickness was successfully deposited on a glass substrates
using sulfurate method under vacuum in a sealed tube of amorphous indium thin film.
Furthermore thin film is pre-deposited on glass with thermal evaporation method. A
study on the effect of the annealing temperature have been done for (200, 300 and
350)° C. Thin films were structurally characterized by X-ray diffraction and surface
roughness scanned test via ISO step height analysis. The optical transmission and
absorption measurements were considered. It has been found that the optical direct
band gap varied from (2.55- 3)eV with different annealing temperatures (200 — 350)°
C . X-ray diffraction results shows that the films have poly-crystalline structure on the
glass substrates. Roughness analysis images illustrate a quite smooth and uniform
surface with a low surface roughness. These results can be explained as non-
stoichiometric composition of indium sulphide which may result in different band
gaps. Hence, a specific stoichiometric composition which results in the highest band
gap 1s desirable to achieve high efficiency for InxSy-CIGS solar cell.

Keyword: Optical absorption, energy gap, annealing, X-ray diffraction and In»S3 thin
film.

Introduction

Indium sulphide is a promising buffer material with a high band gap for CIGS solar
cells. InoS; is an n -type semiconductor that belongs to the III-VI group of
compounds. Mainly in photovoltaic solar cells, indium sulphide has been proved to be
a promising buffer layer in the fabrication of thin film solar cells due to its lower
toxicity compared to that of (CdS). In the present wok, the films were deposited by
thermal evaporation technique to illustrate a quite smooth and uniform surfaces with a
low surface roughness. Samples were characterized both, structurally and optically.

Experimental Details:

In,S; thin film was deposited on a Pyrex glass substrates (2x6) cm using thermal
evaporation method. The substrates were chemically cleaned and dried. The process
for preparing an In>S3 thin film can be divided in two stages, the deposition of the
indium onto substrates and sulfering of the samples. The deposition of the Indium was
done using a vacuum thermal evaporation at a pressure of (1x10*) Pa with a tungsten
crucible. In order to obtain the film, thin indium and amount of sulfer were sealed in a
Pyrex tube under vacuum of (4x10°¢) Pa.



Results and discussions:

1- X-ray analysis:

X-ray diffraction (XRD) method was used to identify the crystalline phases. The X-ray
diffraction patterns of In»S; film where plotted as a function of (20) is shown in
Figure (1). The film is poly-crystallized in the tetragonal structure (JCPDS Data 73-
1366). The predominance is clear for the peak (109) and the crystal structure showed
that the films obtained at T=200°C crystallized as cubic a-In,Ss, thus annealing of the
films synthesized at 300°C lead to B-In,S; phase formation.

116 109 0012 2212

Fig (1): XRD diagram for In,S; thin film at 350 ° C annealing temp.

Table (1): The values of the spacing close packed planes and the full width at half
maximum for the strongest three peaks.

20 (deg.) d (Angstrom) |FWHM (deg.)
1|33.5768 2.6689 0.6500
2 148.0292 1.89277 0.9000
3126.9976 3.29999 0.35000

2-Optical properties:

The film represents a high absorption rate in the wavelength range of (300- 400) nm
and low absorption in the visible range for all annealed temperatures. Fig (2), shows
the optical absorption curves as a function of wavelength at different annealing
temperatures. Comparison between curves show that the absorption value increases
due to the increment of annealing temp. Also it was found that the absorption is in a
direct proportionality with the annealing temperature.
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Fig (2): Optical absorption spectra of In,S; thin film at three different annealing
temperatures.

The optical band gap (Eg) can be determined from the absorption coefficient () and
photon energy (hv) with the relation given as:

(@EY=A(hv—Eg)......... (2) where:A=constsnt
The energy band gap value was determined from the spectra by extrapolation of the
linear part of the curve, as shown in Fig. (3).
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Fig (3): The relationship between (a*E)? versus energy for In,Ss.

The indirect proportionality between the energy band gap and the annealing
temperature is given in table (2). The decreases in the band gap value as a
consequence of an increment of the thermal annealing temperature is generally due to
the behavior of the energy band gap as a function of temperature which suggests that
there is a structural transition of In,S; thin films. Thus, the decrease of the energy band
gap could be produced by the increment in the structural order induced during the
structural change from amorphous to crystalline stable phase.

Table(2):Band gap values as a consequence of the annealing temperature.
Annealing temp. °C Energy gap (eV)

200 3.1




250 2.9
300 2.5
350 2.55

Conclusion:

InyS; thin film have a band gap varying inversely as a function of annealing
temperature, which in principle presents the advantage in solar cells, to tailor it and
adapt it for improving the characteristics of the device to which it is integrated.
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Expand the use of low cost materials for the production of
Activated carbon
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Study the effect of fig leaves extract in the treatment of wounds
ABlS Gilhaa bl a5 88 Jlan alna ¢ Ba il daa
M) cl igag 38 [ Sliall gy ghiil) g i) 3L
bitar@crid.industry.gov.iq

-

AadAl
)5l aal olad aghaydill aillad o )3 A ) Bl e (JaS Galiiie st ) Gl 13 Chagy
Pseudomonas L.y E.coli LSy (Staph.aureus) ey gyl e saii Al Lyl
Jumd) Al Joasll aliiual o) e 085 S i1 (gl 40lll Claliiual ae 45 l3e 5 aruroginosa
Cadaiiall e &l ale (26) L _laie dulaui s ol 315Y JsaSl Galiival) el G gl
Galy lap il Adladll 8 30L ) Aty EcOli LSS ale (V7)) apdayfll aidlad cuilS (o3l (3 kandl)
Cplaiiall aa &5 lia ale (YY) Lo jlaie 4dayd® 44llady Staph.aureus s oswlaiially 455l (%0, 0)
Gle (%Y),00) Laby Apladll Adladll G Bab) duaiy ale (V) Lol Al Agllad ekl (o)
D Aglay® Allad (aliiudl ekl a8 Pseudomonas aruroginosa LiSd dwsills el Guedlaiially
o Op(Y ) Lok Ldayll Adladll 8 300 ) daing ale (10) eda) A Canalaiially 45 jlia ale (VA)
Al LSl b e paliiiall 308 Cinll 138 aa gy LSl o) g aaead Calgll uds A i 8

Zooal alll g elidide ju e A Al il Gisan (e pdad  Jll g - 5 aldl Gl

Y SI LSS ¢z goall dallae ¢ ) G5l ¢ Apalifal) cilalsl)

Aaaiall

b 5 Aaal 3815l gl s ¥ Aallaad Audall el oAty ) Cilide b Aasfiall AoV Caeasial

J( Ale) Fiucs religiosa s Oflate Jis 7 sl dalladd aal oS Lgaladinly @lld g o pdall o 8 4lgs
e (A dadiile il g Clipdat lllia 5 (" "Moraceae

sl Gle Eadl 1 S, U ¢ I aagame 15V poall Ll Adee et (ST, A clelicall

e 53 Cyo s Adlinl 4y gunl) sV 3 3 1)

Al ALlaiu) & sas Jia (biological effects) 4o saadl <l 8l -

3 A A genll e WIS Apia gl aS) 3l Jladsily Jiaiiy (Mechanical effects) 40y <l il -

| dalaiall 13 Bl sad (0 6K 5 ol 201 e Aatll) AICAN il gl 5 ol )

Asa g all Al & gaa Jie (Secondary effects) 4a 3Gl <l il -

Pseudomonas s Staph.aureus xS 4 7 sl Gledll e A g gusall by 35Sl aa) (g (e o Jas 5l 28

[ aruroginosa

el A peall 4y Heaall cLaY) (Invasion) 53¢ e s8( Wounds infection) z sl <l o

i) 8 3 bl ol il sek LS elld e iy A seaal) elal) olad Al Jad 2 )5 Canadll

1901 5 ATy Cladle 5 zadll (5S35 (Inflammations) CLgiVIS Cauadl)

O p ) (e QLB g 84 gaiall &l ) 5 Sall &) o5 251 4w Staph.aureus Lo Sy aas

A iyl 28 4 gl ol caall Lgiaglia Ll [9Y] 09 i 8 2l JC G080 92 50 Lgd S

ﬁ).—:" GLJS\ ‘5_‘9 il Ll C__L_AA\ ‘é._ﬂ\ i aghoallod AV w a2y ingdh (]944)
Moabaidl (S 5 8 Beta-lactame 48l jlas e 5 56l a1 g3 Penicillinase

G 961, 58 %E,Y ¢ s 3 %Y, T ¢ ela : Lgia ddliae 4y glasS LS ye e ol 31l (5 s

¢ Ol Hm ¢ o S %Y, ¢ Glugiin %Y1,¢ ¢ N- free extract % ©»Y O % €,V <

BT g il g g s st o g pialaSiu



Jaadl il jha g 3 gall

(latex) sbcand) dppanall salal) Ciman ¢3S pall 138 de ) e (e Al (o S el 8 il (3) ) 5) ailad
ot Jles Alaul g Capp g A ki) GV Glue (V) ) zisad Gl Gl dial e z A3
Aadil e Nagmy ol gl b Ciia a8 Ll il ¢ B gl il 8 (31 0V (e Bagan Ao gana il
L-,_A(_e-_(\..)L@H},A(V)H;@\ﬁum;s;i‘u};\_u\euss_ugmg?w‘_.m
() AU Gyl 8 5y hasall elall a8 (V) ¥ Bl (o caaal ¢ ol B ) (3 gnia
é)\}ﬂ\a"_\ﬁ)ﬁ¢A\d$\g\dw)ﬂ(\)q&bjmm\u\c(%°‘~))'_}SJLLH:\ZY\JJASMO_A
Hﬂ\@\%\})@b&e\mgdﬂ\@”u\C_&J,J'\)'_GJ\J'LGA,J\‘QJJ_AS?HSJ_A&M\
sl il lga aladiuly Jedaall 5S¢ clelu (V) sad @l ya g oyl (e palai U il 5l
e o 5Soal s laall pmg 63t Lo Vo) daiia cuai Ay hoa 53 () 8 ma Ba
Dl it Wi e da 3 0 Bl A )21 3-S5 A8y Hhall Gl G AV )52l
Glaldiioall A eyl A lladl) &35 o (V) aB) Jsaadly A5 Zilaill dua o sl A lladl) o
Lale s S0l Gl b i) e Al

- Omanlaliially 45 5lae SN L Kl e cibialaiiall Ayl Adladl) i 8 440U guall

LyiSall oy 2 b8 ) Claliiuall dua of sl Adladl) (V) &8, IS4



iﬁ@iﬂ[g@?ﬁﬂ\

daa 50 LS5 ( Pseudomonas aruroginosa« Staph.aureus ) Al 4 ,a6ll &Y jall il culs
() & dsall
A lalaionall Fon o) oLl Al il (1) 285 Jsaa

Inhibition zone diameter(mm)
Bacteria | Aqueou | Aqueou | Aqueou | alcoholi | Ether | PositiveCont
No Names S S S c Extrac rol
Extract | Extract | Extract | Extract t Mg/ml
1 2 3 4 5 Gentamycin
1 E.coli - 22 15 26 - 16
Staphyllococ - - 12 23 16 19
2 cus
auerus
Pseudomona - 12 11 18 15 15
3 S
aruroginosa
P value 0.00
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Study the effect of a combination of plants (turmeric, sage, mint) on
cancer cells
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Study the extraction of Adhatoda vasica extract against palm pests
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Inhibition zone diameter(mm)

No | Bacteria Names Hot aqueous | cold aqueous | Positive control mg/ml
extract extract (Gentamycin)
1 | E.coli 15 18 16
2 | Staphyllococcus 14 17 17
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3 | Pseudomonas 17 15 17
aeuroginosa
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2 | Staphyllococcusauer | 19 18 22 |12 16

us
3 | Pseudomonas 20 17 20 | 17 16

aeuroginosa
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4- Hamilton, M.A., Russo, R.C. and Thurston R.V.(1977) . Trimmed sperman- korber
method for estimating median lethal concentration in toxicity bio assay . J.
Environmental science and technology .v.11(7) . 714-719.

5- Abbas,J. ; Behzad,Z. and Kobra, Sh. Cytotoxicity of different extracts of arial parts of
Ziziphus spina-christi on Hela and MDA-MB-468 tumor cells. Biomed Res. 2014; 3: 38.



I 5l Aigall (330 ST i Jead) J4lS) (aliians Jlakins] 26
Rosemary Extract as Eco Friendly Corrosion
Inhibitor for Carbon Steel
Ol S Jaaa gana ¢ ) e o 2l R ¢ (Ao Gua iy ¢ A daas algw
Craay 2aaa Jaal 3¢ el aS) gee o plasd
A glaasS 9 il g A glaasSl) & gal) 38 sa /e liall y ghaill g Cunl) Bl
petrochem@crid.industry.gov.iq

-

duadal)
O JW LS Rosemary oil Jaall J;JS\ Gy Jlanial J.).M sl oy e ‘éﬂ.;l\ Gl < g
k) JSE e pu o JSUI Jglae b daad) QSIS 55 58l Al s el Mild Steel
(0.5) Jslan Jlasialys (¥ +) 5 5m da s Al o apdil 50li) &y gaal) dpnlly (IS
33l 3l ol bl o yedal JStall Alal JSl <l jl s 3 sea el ldafinY) 4,k el HCIM
a;ﬁ&hdkjdsu\)u)muymtnwuuijjM\ d.\;j\d.ds\k_u‘)‘).\s‘).tuﬁ
;ujwcﬁuyhdﬁg);(*~~)wuls\)ﬁ\)uw M\acbﬁmﬂ\w\u\jhﬂ\
Gane JSU o e 53 53 gall Alladll @l sall 5 Anial) 520l i o a2 A oy JSY)
O @l & oedls <Langmuir Isotherm dbas Ao ddaall cililyll it Gus Mild Steel
DI Aead AGL, $oall BRI Ky, 0350 ol e i (+,890) ol anad) Jalaa
&/ A (EVTY,9) (o Alaatidll sl CulS Gaeall mhaa e dadiall Gl jad bl )Y dapda Caia
T o dall diS) )y cliy s Sl ) e da e Bay I e dse/dsaS (TALY)
iy a8 FTIR Glagad clbbic dleinl S SbeS )5l g5 e 58 Q)

) e e
Mild Steel « desll JalSi ey 3 ¢ JSU Lo sdgalidal) cilalsl)

dadial)

‘;\daﬂu@uumu@d}u\s\juquu@ua 5 Gl el shall jhal o JSUN 3 jala sl
s L 2l 3 o \}A\w\h\j)mdsu\tyyuu gy . iba ol ALaiiY) 85 € &) S
co T A1 ) ) aie iaall ) JSU pial 2y 5 pucal) Cilallaall 3355 ¢ alid (S5 Lgie Ganill 5 allall J 50
Sl die i be et JUa June e asiall ey 8 el AaSa ) o5 calalladd) s (o)
(2013 Aprael et al., «Sastri, 2011 2010 ¢4za (x5 JUasd) YAl o328 Aadlaal Lgin HY 5o
Jaall Caal ol Lt}uJY})J\_JA YY) dd@aJm&U\mu@MMhdﬁju\}mw
JSU RS ) ) gan g el 138 e g 3 ) sania JSLa J‘M‘@MH&W sda A aiadl Glall
.(Sankara, 2014) J¥lls Gelsall s @5 alls jualeY)y liladll CallSS ¢ sana (0 ST
LalaBY) 5 duaigh JSLEN HSI e JSEI 2y | Audasil) cileliall ciliie & iVl G 2l 8
o1 aY) bt A Cannny il elli e JSUaa 03] LSl 8l JMA (g Ll g Glld elay
YY) e Jalii JSUL diza yrall o sliiall o280 STy (5 AL Lellagial 5 JSUN o ja 5 ) juaiall
oo Db gAY ddadill clatiall g plall dadill g el 5Ll J8 il Jashad (e ) yia slSU (e
Jii laghad g goaall (al 2 Y saeall Ao Y1 Gl AN G (i)Y e cad g Al ajlie
(Aprael et al., 2011) ) olae ay 55 S0l 5 44 5all 5 dlaall Y LaiV)



1Al Ak sl (81 padl 3 ) g al il 8 SUIL aa iy 45 53 jpdad WG s s ST () ) ey 138 S
i OmaBY) 5 O jlanall s gl 5 elalal) (go HESU Aagdl el sall e JSU ¢ pin g0 el
Oxall (8o sels Jaali o) alilii g aie aall GILYL (81 JSEI Galiy) lSYL ad dpanial) Cillalud)
3 ga uc 3be ooy JSU Clladie Jlaaiad 8 Slleadl s3a aafy | saall cillaall slddie) JYA (1
Cilladia 5 Al Gl s A Gaeall JSB Jaee (e Juliill JSU dasne 6 AL 50 55 il
g laall ax dind Ll il Ll 30 Aalbaally Jadill ) jaian) clelia L Laga |50 el Lo Lile (ST
(V) dovead clladal (V) @ &Y glaY) G JSUI ciladie Caial (Sayy  JSE 2m J5Y)
Sastri, £2010 «4za (a5 Jasd) 3 yllaiall cilladiall (£) cddalisal) cilladiall (V) ¢ ddasgal) cildadiall
OBl Lgllanina) dpend ()8 @b pa s cpeliva b ST ) 5 JSEL Adadiad) o) sall (e apaedl Sllligh (2011
el s .o seadl s Gyl sl e daeliall cilS yall ellil il Y 5 A jall dyind) Cilaaaall Cas
Go il Ll cldy diaiiie dpes @) JSU cillagie (e baaa dge 5 gkl 55 i izl
a4 )k cleatal Sl 138 A (ASM International Society ,2000. 2 &) s 3ol 5 A4l
ol ¢ ( MLab200) J»2s« Mlab bichannel ¢ 58 Potentiostat Jea Jlexinly laginy)
Ay Al (V) aans JSU Uslae e (s sing (350 (e JSE A8 (&5 JSTEIL Aalall el pyaial)

(b Ll il Calomel ksl s uSlae (alaiS (Sl Cadad 5 Agall Cadad 1 5 Ay oldad]

Jead) 43, )k

A llea JLaS) oyl 50US 48 yra m pal JSU agie A8lia) ey g Ji JSUD <l g 3 s s
Jaee OS5 el alaadl IS e oY+ ) Aoy JSE G lad ases (85 pall da ja cad IS
44k Jlaidhy( 00V v ) MV sl e (1DmMV/s (SloeSl Glagin) leat 4l bl e
ALy IV ) sk 4k 355 US4 5 (OCP) A sisall 5 3000 3¢

: FTIR ba pad

L) i Sall 4 jray cadall Gliia e gl mhe e 4 Sl A8k (addl (a al
Uaiii & FTIR gaad clabie Jdesiul Mild Steel gl ol Allail) ol pall e 4aS) il
Colad o Alexinuall liall ISy () gian¥) Cudan Cudl 68 Fiaall ARdal) 4peS aaals 3 Fiaall d2Ll)
S Gkl (V) a8, JSally o5l eJaadl JalS) <31 FTIR bl o (V) &85 JSal) JStl)
dﬁc«)&( v e Yeu o Yo (00 )ﬁS\)ﬂjuﬂyYDBM\M\LD\.lz.:buu‘gﬂmyud.\;\\
SLS el N asai peal gl oa eal Y1 Al 82 i8all dnsall JIshY) b J Sa e 0n Gsle
s als Gamall has e BlsasS peal sy cida 5) o8 LS yall 03 )5 (Y) @y sl b 5y S3dl)
o ek Al Qg el e 83 g sall Alladl) Bl sally asi po AN S5 ) a3 g3 S Cudall
AdbaS ddae (A S5V Alee ) aie 590 10 5 il






#

%0

80

Transmittance [%]
70

12048 —
1062 35
A7
8532

2 ® 3 B3

& -

g g £ g8

3500 3000 2500 2000 1500 1000

Wavenumber em-1

(<)
e 3 Osale JST s n(0+) OS5 1(f) 3 ieal) Jaad) JilS) iy 5 A8l FTIR sl (V) o8 JSa
| so2 0sle Meja (V0 4) (9)
.&g.,

70 80 90 100

Transmittance [%]

50

= 8 & g8 A% @
2 8 3
g g g ¥8 § 83 § B8

3500 3000 2500 2000 1500 1000
Wavenumber cm-1

(=)

#

Transmitiance [%)]
%0 85

85

2 8 3 55 8 8 g g
B 2 £ §8 8 &8 g =
3500 3000 2500 2000 1500 1000

(J)m o
(3) ¢s 33 Osala IS e 3 (Yo v) () el il QST 5 il FTIR Sl (Y) o8 S0
soa Osle JSe a (E0)



claliiiuy)

G cuae Sl alleall Q) dila) claddlly clasailly oY) 48k i DA (g

A AL g A el el Canall ALl ol sl

O)s (0.5)MHCI Jslas (& Mild Steel JSU s Janlii paibad 4l daall Qi) Cus o) o
Ostle S 6 3 (Vo) (e ol 3150 e Ltiad i g Jagiall 38 53 80y 3 ol 5 Lyl 30 S

20 (F0) Boloa Aa s hadiall 38 55 e s 3

g o Aibel yal b Lkl )l hadidl Glida )il o adiay daill Gopai Gl e

Ol

Langmuir Jisel s JS& aady Gaxall Aladl) o8 sall o Jaadl JlSI Cu ) )55l o) @

22 (Y )l s )y g isotherm

O 5 A5 Alenl o) N )8l anall s e JASYI 3 i S 315y AGL, ded ) @

(el ) Y e 5 e A ) V) 4SS

JJLAAAS‘

Aprael S. Yaro, Anees A. Khadom, Hadeel F. Ibrahem, (2013), “Peach juice
as an anti-corrosion inhibitor of mild steel”, Anti-Corrosion Methods and
Materials, Vol 58, No. 3, P.P 116-124.

ASM International Society Report, (2000) Corrosion: Understanding the
Basics: Chapter one- The Effects and Economic Impact of Corrosion”.
http://www.asminternational.org/documents/10192/1849770/06691G_Chapt
er 1.pdf

Gob et sl bl JSEIM (Y01 v) eyl dana ol gadl de (Al Qald (llaad
LAeLhll sy o o J Y daudall ("t dylaall

Sankara Papavinasam, (2014), “Corrosion Control in the Oil and Gas
Industry”, Elsevier Inc.

Aprael S. Yaro, Anees A. Khadom, Rafal K. Wael, (2013), “Apricot juice as
green corrosion inhibitor of mild steel in phosphoric acid”, Alexandria
Engineering Journal, Vol 52, Iss 1,P.P 129-135.



2529 pdS 9 393 93 (Sliaaa) i - ) 518 Jubild ) sand 93 oS &y el () A1 Al ja 27
O 9 sSLEL)

Investigation of optical properties of poly (vinyl chloride-co-vinyl

acetate) in absence and presence of naphthaquinone
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No. Temp.(°C) Leor.(LA/cm?) Ecor.( mV) Corrosion rate(mpy)
1 25 5 -656.3 0.2
35 15.8 -628 0.8
3 45 3.1 -690 0.16
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No. Temp.(°C) Icor.(uA/cm?) | Ecor.(mV) | Corrosion rate(mpy)
1 25 38 -545 2
2 35 60 -572 3.2
45 73 -658.5 4
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No, Temp.(°C) Icor.(LA/cm?) Ecor.(-mV) Corrosion rate(mpy)
1 25 0.25 -537.1 0.0135
2 35 0.73 -708.5 0.0394
3 45 0.08 734 0.00432
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No. | Temp.(°C) | Icor.(uA/cm?) | Ecor.(mV) | Corrosion rate(mpy)
1 25 66 -655 27.4
2 35 195 -595 81
3 45 205 631 85
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No. | Temp.(°C) | Icor.(uA/cm?) Ecor.(mV) Corrosion rate(mpy)
1 25 0.145 -674.8 0.00783
2 35 15.8 -649 0.853
3 45 0.354 -681 0.0191
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No. | Temp.(°C) | Icor.(uA/cm?) | Ecor.(mV) Corrosion rate(mpy)
1 25 28.3 -670 1.5
2 35 4.1 -639 0.22
3 45 13.3 -801 0.71
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Abstract

In this research poly ether sulfone (PES) Flat-sheet membranes are prepared by using
phase inversion precipitation method. (DMAC) Dimethyl Acetamide is used as a solvent
whereas water was used as external coagulation bath. Effect of ZnO nanoparticle at
different contents in casting solution as additive (i.e., 0.03, 0.05, 0.08, 0.1, 0.2, 0.3, and
0.5) g to each casting as well as various external coagulation bath temperatures (EBT)
(i.e., 0, 30, and 60 °C) on the structural morphology and separation performance are
investigated. (PES) flat-sheet membranes are characterized by Atomic Force Microscope
(AFM), pure water permeation flux and solute separation. It was found that effect of
coagulation bath temperature (CBT) was overcome the effect of zinc oxide (ZnO)
nanoparticles on the structure and performance of (PES) membrane. Pore size distribution
on the top surface of the (PES) membranes was the best by using 0.3 wt.% (ZnO) in
casting solution. The pure water flux of the (PES) membranes enhanced with the increase
of the (ZnO) concentration up to 0.05 wt.%. A bit reduction in solute (Dye) separation
performance of the (PES) membranes was obtained with addition of (ZnO) nanoparticles
in the casting solution.

Introduction

Filtration is defined as the separation of two or more components from a fluid stream
based on size differences ! . It refers to the separation of solid immiscible particles from
liquid or gaseous streams. A membrane is a thin layer of semi-permeable materials that
separates substances when a driving force is applied across the membrane. Membrane
processes are increasingly used for removing bacteria ,microorganisms , particulates ,
and natural organic materials, which can improve color , tastes , and odors from water 2/,
At this research poly ether sulfone (PES) membrane enhanced with (ZnO) nanoparticles
prepared via phase inversion method to improve hydrophilicity, water flux, and porosity
of the organic membrane (PES) [*' .



Experimental work

Polyethersulfone is dried in oven at 60 C° to remove moisture content. Eight casting
solutions were created, one for each membrane that we tested. Each casting solution
consisted of dimethylacetamide (DMAC) as a solvent, pure dried polyethersulfone
(PES), and the additive inorganic nanoparticles (ZnO). First, 75g (DMAC) added to 250
ml flask. The (PES) was then added to the solvent gradually while the flask was on hot
plate with magnetic stirrer with regular mixing at 25 C° then (PES) and (ZnO)
nanoparticles were added carefully , this procedure was repeated eight times with
different (ZnO) nanoparticles weights (0, 0.03, 0.05, 0.08, 0.1, 0.2, 0.3, 0.5) g
subsequently for each casting solution. Each solution was stirred for 2 days at 200 rpm
and 40 C° to make homogeneous solution. The films were cast with 250 pm thickness
using a motorized film applicator (CX4 mtv messtechnik, Germany). The prepared films
were immersed in non solvent coagulation bath ( distilled water at room temperature),
after (0, 30, 60) seconds as a delay time after casting. The membrane was afterwards
repeatedly washed with distilled water to remove the remaining solvent.

Results and Discussion

1. According to the AFM measurements, the (PES/ZnO) membranes containing
nanoparticles up to 0.5 wt.% had a higher mean pore size as shown in figure (1).

2. The membrane hydrophilicity increased with the increase of (ZnO) nanoparticle
concentration in PES casting solution.

3. Effect of (CBT) was overcome the effect of (ZnO) nanoparticles on the structure
and performance of PES membranes.

4. The best pore size distribution on the top surface of the PES membranes was
obtained by using 0.3 wt.% (ZnO) in casting solution.

5. The pure water flux of the (PES) membranes enhanced with the increase of the
(ZnO) concentration up to 0.05 wt.%. Moreover, there is no significant
enhancement in the pure water fluxes of the (PES) membranes with increase of
Zn0O nanoparticles from 0.2 to 0.5 wt.% in the casting solution.

The results are tabulated in table (1).



Table (1): (ZnO) composition, Roughness (Ra), pore size(D) of the bottom and top

( PES) surfaces, pure water flux and solute rejection (R%)

Flux Mean pore size (nm) Mean Roughness Ra (nm)
I/m2 | Rejection % Sample composision
hbar Inner surface | Outer surface | Inner surface | Outer surface
98 5 77.01 74.62 0.662 0.479 T=0,Zn0=0.2
25 94.76 64.15 1.55 0.73 T=30,Zn0=0.2
107.13 110.45 0.938 1.27 T=60 , Zn0=0.2
(PES=25+DMACc=75) gm
25.3 | 98 118.09 111.63 1.04 0.934 T=0,Zn0=0.3
101.24 117.01 1.26 1.37 T=30, Zn0=0.3
92.91 97.70 1.44 1.1 T=60, Zn0=0.3
(PES=25+DMACc=75) gm
25 | 98.6 124.61 94.04 0.752 0.778 T=0, Zn0=0.5
116.95 86.80 0.596 0.748 T=30, Zn0=0.5
81.67 100.96 0.965 0.965 T=60, Zn0=0.5

(PES=25+DMACc=75) gm

(g)T=0, Zn0=0.5 top
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Figure (1) AFM images of the top surface of PES flat-sheet membranes at 0.5 ZnO
contents and coagulation bath temperatures (0, 30, and 60)c®
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Cathodic protection Systems Performance Evaluation (Sacrificial
Anodes and Impressed Current) In The Iraqi Variety Environmental
Conditions.
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(Cu/CuSo4) andll alad 222ty (asdll Lalds aga el B (1) o) Jsan

TP No. 1 2 3 4
-960 -1040 -1060

Date
2013/7/25
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Potential (mV)

s (2) fd) JSl5 (2) o) dsaall (8 A go anliWL Alandll 4y il g 5 o slaiall dems oo
iVl bad sl e glaliall (e 232l o (2) e Sle 4 yill A gl
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Soil Anode Dimensions & Weight
Type pH Length(mm) Diameter(mm) | Weight(Kg)
Sulfate 7.00 640 104 8
o (V) Genll (. psl) Lol dpa 5lia (2) A8 IS5
Adlide Jao g 3a b o(Y) arll (pos p5f) Al e glia
gt 0 T1 (45 g dsi)
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TP No. 1 2 3 4 6 7 8 9 10 Date
P(zrell‘l]t)lal -835 | -932 | -1004 | -972 | -975 | 976 | -955 | -970 | -1012 | -1014 | 2013/9/18

Dn ol saeline (AU aaal) Jass gll Aaida (4) o8 J s

(4) &) Jsall daim ge ila gadll (16 de gane Cu sl

NO. Electrolyte type TDS(ppm) Resistivity(€2.m)
1 Seawater 35000 0.16
2 Sediment 0.32

[5]:4sad A (aluall JLll g dasiaall soliaall) dudagall dlaald) cila glita
Sacrificial Anodes: 4l aclaall 4a shic - |
zonse WSy Cilie e (s SN 3V il e sl Alead daadll deliadll ¢ 65 dlas dashic Crena
(2) a Jsaadl L8 daia gall acliaall Ciliial sa (il draae aladiul 5 (5) a8 Jsaall
Ao shaiall 28 5 aranal Cilallaia (5) a8 Js2a

Bar Carbon Steel Pipe
length(m) diameter(inch) | Surface Area (m?) (material) standard
1.5 4.0 0.518

A 105/A105M(2009)

e EM\BJN\ Dlza u;.um 4:\3.}94.&3‘ KAL.AAS\} ALUY\ =252 (6) ?BJ djh

NO Distance (cm) Potential(-mV)
1 0 936
2 50 932
3 100 927
4 150 929
(Cu/Cusos) pandll aki aladinly case sl Jad Jsha e agall g )55 (7) by Jsaa
C t densit
u1(‘rnelnA /;121)5 w Ireq.(MA) Anode Type Anode Weight
50 25.9mA Magnesium 8.0(kg)
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938 Potential VS Distance
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E o \I\
= 930 229
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2 92
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Cilia e Y Lhage dlea o slaie Cilieal e (8)d 52n
Anode
Batt h
S Type Weight
AC Input DC Output
(Single Phase) | Voltage(Volt) Current (Amp.) Scrape Steel 5(kg)
220-240 Volt 6.0 15.0
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I- Dr. Iftikhar Ahmad-2005-Corrosion Costs and Preventive Strategies- -Libyan Corrosion Society
(LCS)-Benghazi (Libya).
2- NACE TM 0497-2002- Measurement Techniques Related to Criteria for Cathodic Protection on
Underground or Submerged Metallic Piping Systems
3- DNV-B401-2010-Cathodic Protection Design.
4- EN 1SO12473-2006-General Principles of CP Sea water - First Edition.

5- NACE Standard SP0169-2007-Control of External Corrosion on Underground or Submerged
Metallic Piping Systems.
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Water treatment used in the extraction of oil from oil well by nano
filtration membrane
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Membrane

Material and composition Porosity Mean Outer Inner Length surface
Code pore size dia. dia. of fiber arca
UF PVC\DMAC (16:84) T7% 120 nm 1.2 1.0 30 em I3
BFR=— 11 mI /min mm T cm?®
INF1 PES/DMAC 56%0 42.95 nm 0.6 20 cm 12 ey
29:71) mm
Extrusion pressure is (1.5 bar)
BFR=— 2 mlL/min
INF2 PES/DMAC 62%% 53.52 nm 1 mm 20 em 12 cm
29:71)
Extrusion pressurc is (1.0 bar)
BFR=— 2 ml/min
INF3 (PPSU/INMP) 49%% 40.3 1 20 cm 12 ey
(29:71) nm
Extrusion prcssurc is (3.0 bar)
BFR= 2 ml/min
i
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Oil content (ppm)

NF1-water NF2-water NF3-water
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Formulation of Artificial Tears (Dextran 70 (1.0) mg/ml with
Hypermellose (3.0) mg /ml)Eye drop solution
(§358n (S a3 (e qillh ag ga cana ) Le ) plud dllal) ae 318 (ubs Juald b
dada (i (e o S A da ¢ Gy Ada (s J g ) 2 )
s gl il 38 o/ S luall o ghaill g Eiad) 3Loa
ibn sinadrug@crid. Industry .gov .iq

Ladal)
8 2l Ll Al )3 ae (paall3 jlad (JKG e Zelihial g g3 4 je 2V ana 2K i jneat Sl J 5l
ApS 5l 4adla

o Ll Caus 3 s Ailmall ¥ anal) o) pall (he ddlida LS aladinly il Jisae jumad 8 Caall 138
Laalaic) 5 b iad g il 5 Juadl ) J g sl il Ca g,k

liaal pall Lgiildan 5 Adbiaal ¢ A gyl o Lok 5 Lo 38 Ll 5 Ll i) A€ 5l 3 il il
O ) wileas 8 Lealiil 5 A0S il o2 dlaie) ASeYl s Ay gV il b saaiaall 4y ) sivadl) 1Y apeal)
il 1) il At () enll Cilia L Loy Cppad) bl el Aallaal Janiodi Ao llaial g gad (yuall 5 ks
el

_hypermellose, dextran 70, artificial tears sdsalidal) cilalsl)

dadiall

EQ}QY)J\A}\ ;Ld\gi\dg.;t._tjﬁgc ?a.u\j:t;.‘a\)l\ adde UA:\.\‘ B (e 3 le 70 O yiuSa sala )
J

8aal 20 (V4 0) Ay iy Laie ) shlas Jilall il J 5SS (g 5 e 3ok 58 ) s yula B3l
(S S s (el

. (-OCH2 CHOH CH3) (o~ 525 U 553 5 (-OCH3) (oS size galsnn

oand) ¢ 3ad)
Ay sieel) Y apal) Cilioal sall 281 A8 el 3 jiiusal) 5 dnliall 3 1 I J sa sll o jlad e ol
20Ul 3 sal) alasily
Sodium borate,boric acid ,potassium chloride, sodium chloride ,benzalkonium
chloride, disodium edetate .
1 b LS sl Jaall 25 5L Ll
d,))u Az all cLall O 2\_1.45.1 RLIT\..}..J\} Hypermellose 33l G _

(sodium chloride ,potassium chloride, sodium borate ) boric acid ) gell i)y -
axall Lls 5 disodium edetate s benzalkonium chloride 3 sall Cdnal g slall & Cand)
NN

Jas LA 5 dextran 70 il & las L (cad) 8 oY slaal) BIA
cpaall JaS & (a5 s el oY) s -
pixe Jslase o Jpaall ) gule (050 V) mad 5l (35 pladialy Joladll ) 2



Clalifiu) o gilid)
el 43 32l accelerated stability e al) 400N Al jo daie b e libaia¥l ¢ gedll jrasiue (e )
Cila,dy e easieall G dulall £ OMA G Cuiy 22 (045 £0,7Y,Y0 )il all s 3 aladiuly
oY) Aad o) Aladl) 3ol S o) 4SSl yuat o) deany aly el A saal dalisll 5,0 yall

REATENPRLLPA|
Ga3a 5 (USP) A ppe¥!) 4y sicell cilial gal) Lgititad S il Jumil L€ 4 il o3 caraie) ajle
il g )l (e A (V) 4S5l jae s 4a3la
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Iraqi Pharmaceutical Formula for Tramadol Hydrochloride
100 mg Tablets with its Stability Study
¢ S Balia o Ao dlata (Cpa s ange cnaal) 2o @Dla A Ejla A (dave dea (b
(e ae Asa (Juald Gl Ol aale Qb a8y (e pad iyl plaud
Uaw 0l il 30 [ o linall pughailly caal) 5L
ibnsinadrug@crid.industry.gov.iq
duadal)
Baliae Cliia Lol (Elaiall) asu V) Ao sane (o Aiiall Uil (o 58 2ol pala Joalal 5 sl ()
Balally Alangiall YY) Aalledd Jasivg g5 ¢ Sl Adlad 8 aalod Al (g el 3l ga g 0l DU
OSseS 50 Ao dpaal 4l () gla Vv v Jpalali agaad Al Ve A5 Dbl Gl
nag Al alsall (e Adlide ot Jlaatiul GLaSH Glee . Lalall Glleal) 2 Lagad YU 63
Cial Aladl) ald) anii Lagad 3ylaal) ZuCall Gglaal) Ggbaslly G5l Clicalsall Ao Juanl)
5 Ay el Sl 38 Cudaly phall Glad aes (8 3aa il ColS Cus SN Al L

ceieail) ol e il

- Jsalalp cli€ine - Aualidal) cilalst)
dasiall

(s ilie Bae e (Ahall sl Goull (3 asase pl Jlgs paniie 2S5 Hale Jealali g
pias ) 8 e pemaiual diad Cile lgineail @ikl Auly e A ddhe daSH Lalial el
Baliae Cliia Led (QA8AY) asnsY) desane (e Al CliSuall e s WS jule Jealalii L Sl
Balally Alangiall YY) Aadledd Gl g5 ¢ Sl Adlad 5 aalod ) (s panall 3l ga s 0l DU
IS ake (N ee =0 ) Balie¥) Ao pal) aapd dialad o a5l Joaal 5l CagaaS adll Gk (e (ans
S 3aalsBye oaill yshae i puiaationS Liged ssllac) (Sen aslSoyula Jpalalp clela (1 —¢)
Mlake (£00) oo a5 Y o ag el Gesall b (e

) )
: Alaxiinal) A)gall -

2)si5 5l Jsalels Csems 1alal FT 4 ¢ FT 3 (Sl Jae 3 Alewtiosal lsall £ (1) 4y Jsan



Aalay )y Aladll M gal) ansd SLaS Al o
FT. 3 (mg / tab) FT. 4 (mg / tab)

Tramadol HCL 100 (very fine | 100 (very fine
powder) powder)

Lactose monohydrate

Microcrystalline cellulose
PH 301
Microcrystalline cellulose
PH 302
Polyvinyl pyrolidone
Ethanol 96 %
Methyl paraben
Propyl paraben
Sodium starch glycolate
Magnesium stearate

maanl) Ayl -
iy s Sk (YO o) daie e 40l o) sall cilas o
Tramadol HCL, Lactose monohydrate, Microcrystalline cellulose PH 301

polyvinyl pyrolidone solution: JGl J slaally 3l sall Ciine o
Aol V£ odal (5500 €0 o)) a da )2y (AL eS8 4 Clanall s @
008k (Ve ) daie e ddladl Glpall uid 0
O 85583l Clial gal) Covn o) Canai€ 5 N ) gall ge ddlal) cilpall bl o
(V) &0
Microcrystalline cellulose PH 302, Sodium starch glycolate and Magnesium stearate.
: QL@M\ -y
.Schleuniger jlea aladiul ADLall jasd —
Lol 83! ua;& -
Auiligll jand —
ol ailay -

(Y Y Slandl Haaall e 3yshe Aayla ) Yo() 0 — 40) LAlladll salal) ani agas -



Ladlially galall)

Glo Bl 8 L) 13 FT4 2uSHl cadiel (£) o) Joan 8 Aol A il ) ol
H(F) 6D dsax (B padle s LaSy AnLAN Al 5 Al Bl Llialse

(FT4) S il axde ()« + ) 2l )lS 5y Jgalal i o goad Al A 0 il gadla s (V) o) J g2

M\ C—;’t\"” 2\..._\.\»1.353\ &A\‘yﬁj\ RPREN u.ul:\.a\ BJA} QLLA‘)AS\ (&l
10-9 1500 38 dal) Cas o) -
G el (e puadl I U Lall Ol -Y
Gsie Te Bha dap

0.2 1 o % Lal) Lilia -y
90.4 —108.66 N LT 75% of the % ol sl A -¢

labeled amount of

Tramadol HCL
(C16H26CINO2)
1s dissolved in 45
minutes.

94.12 -95.78 95 -105 % °

b Alail) 3L} s | -
Zal)

t b LS ol 558 Caandin) agrin)) Aalae gakais (£) o) Jsan 885l ) o)l
Shelf life=D —D0/ A exp (-Ea/RT) ']
Shelf life =5 —0/29065.3 exp (-7343.3 / 1.987 x 298) = 42 months

aimall )l e i D (FT4) 2uSall ol 3558 s 2ulSal Ll cililuall g opi

(FT4) 5 (FT3) LSl b )+ sl Jsobals o clicala 3(Y) oy s

FT4

Al 5l FT3
hidd aad alad lelSs Al s Ciid and aled
400 mg +5 % (420 — 1l O3 250 mg 5% (262.5—
380) 237.5)
N.L.T.8Sc=5.7kg=56N Anll 55 N.L.T.7 Sc=5.0 kg =47.5
N
— 5 5 Ll () sy




405 - 408 mg GonSall Zaall (53 255 - 258 mg
Jsal i le g it S Al e sl e (gim A S
prdal v o) IS5 e
prda) v oy lS
N.M.T. 1% Lall Zailia N.M.T. 1%

Not less than 75 % of the Lall Dlasl L Not less than 75 % of the
labeled amount of labeled amount of
C16H26CINO?2 is dissolved C16H26CINO?2 is dissolved
1n 45 minutes. 1n 45 minutes.

BP 2007 modified Zaall sy 3k BP 2007 modified
gL g 5 (e 2 s 2303 sli) 558 V) Al e s S

Adbise ha Sla (FT4) RSl aile ) oo 3l pmn Joobli qopend R5L0 Al il 2(2) ) Joa

Temp | Time | Assay % Color Friability% Disintegration/
: month | Limit:95- Limit:Light Limit:NMT seconds
°C S 105 green 1% Limit :NMT 15 min.
25°C | zero 96.01 Light green 0 540
40 °C 1 95.78 Light green 0.2 600
2 95.57 Light green 0.2 600
3 95.38 Light green 0.05 660
4 95.16 Light green 0.3 640
50°C 1 95.65 Light green 0.3 540
2 95.25 Light green 0.04 660
3 94.98 Light green 0.2 600
4 94.69 Light green 0.2 660
60 °C 1 9552 Light green 0.2 600
2 95.14 Light green 0.1 600
3 94.81 Yellow 0.3 540
4 Yellow 0.07 600
94.23
RT 1 96.01 Light green 0.01 540
2 95.89 Light green 0.02 600
3 95.83 Light green 0.05 600
4 Light green 0.02 630
95.81




5 95.79

Light green

0.04

630

6 95.78

Light green

0.06

630

J-\LAAM

1-  pharmaceutical press, Martindale (extra pharmacopoeia) 35. P 114.1 &114.2.
2-  Springer (2009),Handbook of stability testing in pharmaceutical development
6.4.1.1 simple chemical degradation p 124 — 127.
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Iraqi Pharmaceutical Formula for Valsartan 80 mg Film Coated
Tablets with its Stability Study
(e pd plamd (Bl (Ao e (Gldaa jald caaall Lo e A Gl B cdeaa draa alu
(S 2 A g (Juald Ol Gl dale i 28 puls pad
Uas () il 38 g0 / o linal) g ghaill g Eal) Laa
ibnsinadrug@crid.industry.gov.iq

-

Aaadal)
Ll Al 50 ae AuSe g ade A v U ldld juasiidd 481 je Vana 4 55 hliiial ) Caaall Caoa
Jlad g el 650 a5 8 Daliaid] draal A0S ill aall Jazica ¢ ) dadlaal Jantioy @lAN juasioad) 138 )
o Jpanll o 8B aay 5 dula) ol ga (g dilide Cond Jlerins i i Cu el llgivdl Cuilia ja g
il Tl @ o (e 0n c84) 3,0 pall e o Calisad 5 L) 4K Sl Cuz e 4 slhall Ciliial sall
Ay il 3 58 Cuudal g A sdall 3 gaall aa L@ldal sa Lehaldial g F1V3 4 il bl e cla 3l
" il gian 05

Cile A Ll aall laca g léi ) ¢ ACE @ladia ;dualidal) cilalst)

daaial)

OpSat] Al A ana € 5i Jae allaty 138 5 anlia (Y aea IS8 0S5 Of g Alad 400 0 33l 5l )
8 e Ao m B 5 Sy 55 a1 5aate e (e Al il ) 35
Lr;h)d\&ﬂ&.}ébﬂ\lﬁi.d\)_L&déﬁﬁ}cdu\dg_uﬁﬁ;l\ﬂ\ﬁma_@%wﬂ\wbﬂ\gﬂ
eﬂ\b&@@;cgﬂ\m;Lﬁ:ﬁa\}w\m\ub‘;m}cﬁy\w\JMww\
[1].Cormmsii a3V ildaia aa () sadl Y 5 Al LSl (g () 5ilay (Al (i yall ie

(Aaad) & 3ad)

reriay) jasiuddl dlladl) ye o sall-

Diovan® 80 mg tablets: colloidal silicon dioxide, crospovidone, hydroxypropyl

methyl cellulose, iron oxides, magnesium stearate, microcrystalline cellulose,
polyethylene glycol 8000 and titanium dioxide . [2]

No. | Materials Formulas
F1V2 (mg/ tab) F1V3 (mg/ tab)

1- Valsartan 80 (very fine powder) | 80 (very fine powder)
2- Colloidal silicon dioxide
3- Microcrystalline

cellulose PH 301
4- Microcrystalline

cellulose PH 302




5- Polyvinyl pyrolidone
6- Deionized water
7- Sodium lauryl sulfate *
8- Maize starch
0- Carmellose sodium ok
10- Magnesium stearate
4583 10 e T 45 S Al s ey Jolis) s Udpal lislall (jlila sk g%

D omdanill 44y )l Y

Microcrystalline ¢« Valsartan : laes idali g 5,80 Yoo Jaie e 40Ul ol g all cadas )
. Colloidal silicon dioxide ¢« Maize starch ¢« cellulose PH 301

Y e M cle i sodium lauryl sulfate s polyvinyl pyrolidone siotel Jslas juas-¥
) acantl (Y )l & aianall Jglaally (1) 58 8 ol sall Cuine Y

20 808 pada Hn Clyall s

Microcrystalline cellulose :Adtll o sall pe cidala 5 (5 )Sila (V 0+ +) JAe (o Gl Cudo0
Mag. ¢« Colloidal silicon dioxide ¢« Carmellose sodium¢« Maize starch dried « PH 302

Stearate

ol e 5 LeluSh s s (V) Al Jsaadl G Gliial sall csa i gaall i 1

:&\Jhﬁi‘g\_v

5 sbasSl il € Y 3Ll AR LY il e JWERILYLY Sl je el A0l Ll

LnsnT-Y Aall il €a (uiladoon 06 (V)0 - 30 )asany (S e steall Cos Alladl) 55l
sy

PRI 3 C..at'ul\

A 2555 JMA FIV3 A€l L 5y o] IVl e ool 1 il 5250 Bl e (o L

Al sl Y AL

e Jan 15 A bl Al 508 58 Al die Lgilial gay BLaia) 8 JundY) L S F1V3 4 il Gagic

P AN 5 GanlBall Cus (e g saia sall

flv3 dus Al ddial 5
% « OLY %)\ o S Gl Tl Apilia
illo___ Yo 4883 Y0 e ) Ll i) ey Y
padl oAl ol

G 32557 JOLA A&ES (74) 8 %(Y,0F — AV, ¥ 1) Ay sinall 3 gaall Gaa i€ JOLaiY) dial ga -

4l

Sl 355 A 05() 1,1V — A%,0V) Cul€s A i) 3 gaall e Cay dal) L S il ddeal e -0
4l

Oo(TAsTY — QA £) 353y 4 (OF 0) Al 50y da o 8 Ll Jan o] Aladl) dalall iy (3l Lo -1

ol LS 3l 6 58 oy iind 5 e o) pall a2y A pie cilaMA) as Shelf life = D — DO/ A

exp (-Ea/RT) [3]

Where D: is the limit of the degradation percentage

DO: is the initial degradation percent

A : A-factor % / month = intercept Ea: activation energy cal / mole = slope x R




R: gas constant (1.987) cal / mole / K
T: temperature in Kelvin

Shelf life = 10-1.37/ 115000 exp(-7983/1.987 x 298) = 54 months
ZUY) el (e o g GO DL 3y Cagia) T 3 S0l Cilibual) e g

ol
7 Shallow biconvex. ale dall JSG g s -
(VAAY — VTEVAA)OLY,0 £1VY,0 | il FTIREY _Y
N.L.T. 8 Sc dall s -y
N.M.T.15 dadn doal) S (e ) ]
ol s Al o o
el o) LSl daall () ) 1
YAo _ VYo aala Sl daall 59 Y
Valsartan 80 pala el 3olall (pe daall Al S (g3 | =A
N.M.T. 1% % dal) Ailia -4
Not less than 80% (Q) of the labeled % IOy A -V
amount of C24H29N503 is dissolved
in 30 minutes.
USP 30-NF25 | - aniill 45 5l -V
%)) =194 % axEil) 3 sas VY

Stability study table

padl Odaale (A U Lalld gn FIV3 A 5 4l 2l )3 o(Y) b ) Jsoa

Temp | Time | Assay % Friability % | Disintegration/second
: months | Limit:90 - | Limit :NMT | Limit NMT 15
°C 110 1% minutes
25 Zero 98.63 0.2079 44
40 1 98.38 0. 546 45

2 98.08 0.0 30

3 97.79 0.546 40

4 97.43 0.0 40
50 1 98.12 0.54 50

2 97.83 0.54 45

3 97.44 0.0 40




1-
2-
3.

Temp | Time Assay % Friability % | Disintegration/second
: months | Limit:90 - | Limit :NMT [ Limit NMT 15
°C 110 1% minutes

4 0.54 45

96.92

60 1 98.03 0.0 11

2 97.4 0.0 11

3 96.88 0.16 13

4 95.95 0.0393 20
RT 1 98.6 0.543 30

2 98.59 0.0 45

3 98.5 0.0 30

4 98.43 0.0 20

5 98.43 0.0 25

6 98.4 0.5 26

JJL\AAM

Pharmaceutical press, Martindale (extra pharmacopoeia) 35, 2004. P 1277.

PDR Network, Physician Desk Reference 66, 2012. P 2184.

Springer (2009),Handbook of stability testing in pharmaceutical development
6.4.1.1 simple chemical degradation p 124 — 127.
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Formulation of paracetamol 300mg with lidocaine hydrochloride
20mg/3ml for I.M
(a8 paa ¢ J g llas e¥) ¢ ataa ¢ dlallagagli ¢ g e Gl pludculd ual
cLajll ae daaae 8 ) ¢ Glais yaall a8 e gl dana (A (pa
G Alll e oM ¢ (Fila 2w Balia
Ui o) &gl 3850 / oLl ghaill g il 3Laa
ibnsinadrug@crid .indusry.gov.iq.
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(hmal) Gl J saal b 518 pala (pilS sl aa J sabiansd JLl 481 je Y a4 5 gt Saal) J 5l
AS il A Bla ae sl Ll Al )) aa Jadd

Adlida oy Hla 8 LAl Ca ja g Adliaal) A anall o gall (e ddliae LS aladiuly Gl yisae G juas
Ladlaie ) 5 la Ll g bkl Jumdl I J g s

Cldia) sall Lghiilas 5 Adliaall ¢ jal) oy 8 LikuasS o Ll b Leiill o ey ) il A4S il o2a i)
A5V gilaa b Lealiil 5 4uS il o3 alaie) SaYU s Ay sa¥) iiled L aaiaall 4y ) sival) Y sl

lidocaine , paracetamol : gtidall

-

Aadiall
S e e 3 oke sl Hne puilS sl
2-(Diethylamino)-N-(2,6-dimethylphenyl)acetamide Hydrochloride
s A4S il ABna Ll (C14H22N20.HCL) 4 jal) ddua
CHa

H
N

\i’(\‘}‘\mc% . HCI
CHY

3 CHs

DAY A Y s a8 sy sl slall (B isd je and 53 Ganl 55k Bsnaa s
S e oo B ke Jsalisad Ll

acetaminde N-(4-Hydroxyphenyl)-,N-Acetyl-p-acetminophenol

;A il atrua Ll (CsHoNO, ) 4 jall dapa



H HCOOCHS3

Olasd Jalh g g Sl 2y 589 ) 5ISH g gl g ol 8 agly e pada 3 4SSN ane (mdl (B smne 5
Y b

stand) & 32
Ay ) sineal] Y asall il gall Z8S) A aal 5 el 5 duliall oS i) I J g sll o jlai B3 oy pal
200 o) gall Al
Paracetamol, lidocaine, benzyl alcohol, propylene glycol, disodium phosphate, citric
acid, sodium citrate, sodium chloride, sodium metabisulphite.
¢ b LS (il Jaall 45, 5l Ll
slall (o dulia 43aS 8 Cdl 5 benzyl alcohol, propylene glycols Paracetamol o) sall 482 i j o-|
L4385 (10) Baal Cas jag
A el A eladb g3 g disodium phosphate, 3alall 483 < 5 g
( citric acid, sodium citrate, sodium chloride)) sall (e JS Cu5d g A8y i -
Ol (Sa ES e g (sodium metabisulphite) Ll cunal g slall
o) Gl S ga g anall Canlia gle 5 A Cania g5 Wil (Gl A didlaadl i e
. 6.1\.@..\1\ ?;Aj\ dAS}dM‘é_Q;})A#@J\ w‘ﬁ\.ia..u'a-c
.millipore ( *>+ ¥ )zd 5l 35 aladinls J glaall =l -
cAcls Caai 33al 20 VYY) Bl ya Aa ja ClS gV Jlea aladinly J glaall ale 2o
o) 56l 5 6 suall (e Tasen s s HUN Gl Can G ol ARale 5 slall AaSaa U8 8 glad) e

clalitiu) g gilid)
accelerated stability 4e el 45Ul Jaicly 2yl ) oIS 5 Hala GlS sl e J el HL) juaniins (g 50
e guasiiusall Gl Al jall 5 I (e 005 (25,32,45,56)°C 31 all Cila o aladiuly jedl dus
sl (Y Aad o) Aladll salal) 38 5 o) sas A€l it g) Jumny olg Adliaall 31 jall cila
.(PH
S A gV s 85 g sall A giaeal) Ciliial el Ll aal Juad¥) Ls oS 20 il o8 g_,m\(ugz
L Ot S Sl e 235 (USP)

JJMAS‘
1- 30, "the United states pharmacopeia ",NF25, the USP National formulary
"2012".
2- B.P,"the British pharmacopeia",2010.
3- PDR,"physicians Desk References",65 edition 2011.
4- The PDR, physician Desk References","the Nation 's 9" Edition.
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Iraqi Pharmaceutical Formula for Sodium Fusidate Skin Ointment
2% With its Stability Study
ch\j\d&%c@hﬂdﬁj&ﬁb cﬁh\ﬁ‘&ah%jc Gl Juad ¢ Glalu Cpuiana Jals
G 3 (na g S e ¢ A g (e ¢ il a e ¢ Gl e
sl Cilagl 38 pa /e liall yy glaill g Ciadlf 3Ly

ibnsinadrug@crid.industry.gov.iq
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Aaadall
paiing alall ad je JS5 e %Y i g o 500 pea pasiial dalae 43S 5 Laliiial s Caa) 138 oo )
¢ s sina s ) oS 5 Al Ly I ¢ A gl Ly 5 4Lal) (e L8l alal) Ll 23l
¢ Jalanll Z30a] 4 (s AV iagal) CVLaxial) (e s clinrus sudll Gadla ) dcabuall (5 A1 a5 el
)&..A\ Qg\.'\.ag._}\.g_"\l\jcz\:dn.}\ Caril) 2zl g._al.@_"d\ ‘I\SJLJ\ C}J;J\ GJSLEY\JL:\;A\ Alsl) g._al.@ﬂ\

4 sl Glia gadl) o) jal day g 4dlida aa) ju Bacld e Baal g JS (g piat daline Gl fidae & s
manall o ye 3 AL Al Ada e 8 clan) g Qi) Sl e sl ¢ el il Sl
Crads Lgle Alalall il il g ygass VAL 3l a (e ¢ 00 ¢ £ ) Al iyl ja Cila ol
e Abadlaall dal (e JuadV) il g Gl (e 8 Lelualdi 3 ) oS3l 48 il Cadaie] 5 Lgh b 5 b slasS
ZUEY) gl e Ol (5S) antiiall jee s 5B ) pall Gl ) s A Lgiliial 5

L R0 ¢ Chdas b o pdsaa 3 Agalidal) cilalsl)

A8l

(%Y ) Aty (a5 o 503 su) Aladl) 3alall o (5 gimg alall ad jo Cidis g 2 503 om0 juasians
Al g lia Gl )L Gl 63Y CE - el ¢ Jilas () o ¢ 0l L8 AU ) sl (o (g stiay Gllas
-rAll 4 sl dxpall Al 5 (C31Ha7NaOg) = 538.7 2 (i 58 2 503 ) 4y sbaasl)
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NO. Temp °C | T90% day T90% year
1 25 1090 2.98
2 40 993 2.7
3 50 555 1.52
4 60 320 0.878
T90% =0.1C
Where C= concentration at zero time , K=rate of reaction , t=time

JAL&AA.“

1- Sean C Sweetman, 2011, printed by LEGO S.P.A., Martindale 37 the complete
Drug Reference, Pharmaceutical Press, USA.

2- Janet Woodcock, 2012, P.D.R 66 physicians’ desk reference,USA.

3- British Pharmacopoeia press, 2013, British Pharmacopoeia, U.K.



Lgasli g Lgiliua) a pa pila T o v B39 sian gead A1 e AuiVasa 4S5 bl 40
Formulation of Iraqi pharmaceutical formula for Gemfibrozil
600 mg tablets with its specifications and validation
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Syl (Gem. 4C) A il Alladl) salall i La guad 5 4y sbaasSll 5 4y 5y 5800 2 31 Cldal sall (3 any
Jsi (o Auadle iliill (LS 5 Aaliaall ) 30 gl Ada 500 slinall o saall iy ot Led Al A 50

(M)A

(V) adyJsax (40°C £2°C & 75% + 5% RH for 6 months) de e 4l 4l 3 -
(V) adydsax (30°C£2°C & 65% + 5% RH for 12 months) 4l sb 45 4ul 2 -

(Gem. 4C) S Al aale Tov Ja)s 0 ghea o gon A0l Al ja 8 adle 1(2) ad) Js2a

NO | Specifications Limit Result

1 Hardness N.L.T 13 Sc 20.44 —29.14 Sc
2 Disintegration time N.M.T.30 min. 10 — 30 minutes
3 Color White White

4 Friability N.M.T. 1.5% 1.17-1.8%

il paal il

5 Dissolution tolerance NLT 80% of the labeled amount | 104.1 —111.1 %
f (C15H2203) 1s dissolved 1
0 (. ) 1s dissolved in Table No. (4)
30 minutes.
6 Assay 90-110 % NLT 98.51 %

by LaS Al 3538 Capial G sty ) Aalee Jlaxins 43le

Shelflife=D—-D0/ A exp (-Ea/RT) {3}

Shelf life = 10/3185.1546259284 x exp(-8.907263876) = 24 month

ZUY) g U (e s i 5y S i) e Kl Ll Leadlin g cilibaall ) 1obiiu
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AU Gl yill arle To v Ji g st s Gldial 5o (V) @) Jsaa

NO Specifications Gem. 4A Gem. 4B Gem. 4C
. 13 mm. Shallow 13 mm. Shallow 13 mm. Shallow
1 Diameter and shape . . .
biconvex. biconvex. biconvex.
820 mg =5 % 840 mg +£5% 840 mg +5%
2 Tablets weight
(881 —799) ( 882 —798) ( 882 —798)
N.L.T 13Sc=9.1kg | N.L.T 13Sc=9.1 | N.L.T 13Sc=09.1
3 Hardness
=89.1 N kg=89.1 N kg=89.1 N
.. ) . N.M.T.30 min. N.M.T.30 min. N.M.T.30 min.
4 Disintegration time
5 Color of the tablet White White White
Each tablet i Each tablet contains | Each tablet contains
6 Content ach e. contans Gemfibrozil : 600 Gemfibrozil : 600
Gemfibrozil : 600 mg
mg mg
7 Friability N.M.T. 1.5% N.M.T. 1.5% N.M.T. 1.5%
N LT 80% of the N LT 80% of the N LT 80% of the
labeled amount of labeled amount of labeled amount of
g Dissolution toleran Gemfibrozil Gemfibrozil Gemfibrozil
SPOTUHORTOICTANCE | (C15H2203) is (C15H2203) is (C15H2203) is
dissolved in 30 dissolved in 30 dissolved in 30
minutes. minutes. minutes.
9 Assay method USP 35-NF 30 USP 35-NF 30 USP 35-NF 30
10 Assay limit 90 -110 % 90 -110 % 90 -110 %




rpide Vo v dyyg g shen o gas ALl A )

(Gem. 4C ) 4uS yi elianll aale To v Ja )9 gdan o gon AW Al jo 1(7) 28 Jsan

No | Temp. Time | Assay Friability | Hardness | Disintegratio
°C mont | Limit: Limit : limit : n Limit :
h 90 — NMT NLT NMT 30 min.
110% 1.5% 13Sc
1- 25 zero | 102.42 1.69 27.36 15
2- | 30°C+£2, 3 99.03 1.174 21.14 10
6% RHE 619040 | 133 | 2044 15
5%
9 101.9 1.864 25.9 17
12 1106.17 1.494 28.6 30
3- | 40°C+2, 3 99.61 1.17 29.14 24
75% RH +
50, 6 98 51 1.45 23.3 27

a8 ) Al il (e Al aale T i ys s shen gan JOlad) A G A i s (€) A Jsaa

Gem.4A Gem. 4B . Gem. 4C

Al daal gall -l il 0 daall Jolad) s Al a8,
Gem.AC Gem. 4B Gem 4A | S5
N LT 80% of the labeled 111.1 83.23 95.0 1
amount of Gemfibrozil 1004 T 533 >
(Ci15H2203) is dissolved in ' ' '
30 minutes. 104.1 76.65 96.0 3
107.0 84.19 93.8 4
108.2 78.06 99.0 5




saxsall LpaSll (0 %A+ (e S 106.7 81.36 95.5 6
Bala yedadl ALY e

Gemfibrozil J—)s 2 sdeaa 107.7 79.71 92.2 7
ALBa Y 8l (CisH2203)

JJL«AAJ‘

1-press, Martindale (extra pharmacopoeia) 35. P 1163.

2-United States Pharmacopoeial Convention, United States pharmacopoeia 35-National
Formulary 30, P 3325.

3- Springer (2009),Handbook of stability testing in pharmaceutical development 6.4.1.1
simple chemical degradation p 124 — 127.
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Formulation of Clindamycin phosphate 150 mg/1ml injection
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Bactroids fragilis « sl GpulalulS :daliall cilalsl
dasiall
L — thero — D — galacto octopyranoside , S e e 3 lbe Cudusd Grulalilsl) o)
methyl 7 chloro — 6,7,8 — trideoxy — 6 — [[(I-methyl — 4 — propyl — 2 —
pyrrolidinyl ) carbony ]| -1 —thio - ,2 — (dihydrogen phosphate ) , (2S — trans )-
methyl 7 — chloro — 6,7,8- trideoxy — 6 — (I-methyl — trans — 4 — propyl -L —
2 — pyrrolidine carboxamido ) -1- thio - L — thero - D — galacto —
octopyranoside 2 — (dihydrogen phosphate ).
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. HO o
= OH
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4 ) sl AV asall Ciliial gall KT 308 i) 55 il Analiall € il ) J gea sll G jlat 32 Cu sl
EDTA,Benzyl alcohol, Clindamycin phosphate, Disodium Al af gall aladiuly elly
Sodium sulphate
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1. USP 30,"the United states phamacopia ",NF25, the National formulary " 2007.
2. B.P, "the British phamacopia ", 2009.

3. Martindale,"the extra pharmacopeia ", Thirty five editions, 2005.

4. BNF," British National Formulary ", 59 March, 2010.
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Iraqi Pharmaceutical Formula for ketoconazole Medicated

Shampoo 2% w/v with its Stability Study.
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1- Sean C Sweetman, 2011, printed by LEGO S.P.A., Martindale 37 the complete
Drug Reference, Pharmaceutical Press, USA.

2- United state pharmacopeia press, 2011, united state pharmacopeia (USP 35).

3- Kim Huynh, (2009), Accelerating aging, Handbook of stability testing in
pharmaceutical development,springer ,USA .
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Formulation of Colistin Sulphate Emulsion 10% for Treatment of
Bacterial Infections for Digestive System
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dLadAl
LY 73l Jaatiin (5 sa slias (%) + ) =5 5% Colistin Sulphate <laieal 45 52 A€ 3 & jan
Jsaall liall Gl gl a4y grall (5 gaell dasall 4,000 Gl e @l Jlgl)y 4 saall
By iy A olaaY) 8 GaliaiaV) o day 45581 Glld 5 eVl 4 50Y) e A0S i) it g gl sall 5 plie Y1
. Aalia ) Adial) ) gaall Aadlaa 8 duad) adlad) il Al o & g L J glal
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. Colistin sulfate , Emulsion : glidall

-

4Aadial)
e mw e dkess Al Polymexin E sulfate <ol all au¥l 8 Colistin sulphate
Ot sS1) ey Baccillus polymyxa var colistinus gwlas (« _asall Polypeptide sulphate
Jea¥) ¥ 5 elaa¥) 5 3zl Cunal Al cacagl) Sleadl Cllgill o 3al dlladll 5 4 all Clabiaal) (1
e oS i) ALl L L Ala) (e datlil
Aerobacter¢ E.coli« Hemophilus spp.¢« Klebsiella spp.¢ Pasteurella spp.« Pseudomonas¢
Salmonella spp.< Shigella spp.« Bordetella spp.< Vibrio spp. and Paracolon bacteria.
VY
Lig ]wsw e oy 1 AV Byl il A giall LS (Rlle 86Sy) oy oI
oA :\.A_gﬁ.o
5 Len (oS 3 il 3ol oalad il AN oLt Blal) 35k oo b i S LA
5 Lt gl et i a1 (5238 il Al oLl &y LR Y] Al Bl (1 )
[¥] .elaad) 3 pabaiad] AL e Lebang g Lo s LA o sy (pibual oK1 2 LS 5 el g
adll 335k (e Al die Fpen @l B A Gl SNy pladY) Gyl e Cina Gind KU abiaial
(8 5 laall Lpadlall ) Jladl san) Gyt & iy LaSe 43 4 50V (e A€ i) s Sl g (i) 6 La)
Y] daliy 5 3aladl 4 grall Sl ~Ble
Crn TS i gy A o 8 ) Ay 3 3 Ul g5 Al A gl 3 80 pal) il 3 umsionall Jany
[€] . onlsall s Autial) il o) a4 smal) g dpveal) i 0 cp 48 g1 5 o lal) & Al 4 50y



lead) il
| prasil 8 ALl A glaS) o 5l

naniiaall (8 Alledl) 30l : Colistin sulphate -
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Formulation of Pharmaceutical Composition of Electrolyte Powder
Feed Additive
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Sod.bicarbonate 128 g
Sod. Chloride 16.5¢g
Pot. Chloride 2g
Vitamin C 2g
Dextrose 66.7 g
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Preparation of garlic and sulfur ointment for the treatment of skin
infection
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Preparation of Pharmaceutical Composition for Metronidazole and
Garlic 10% Suspension
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Preparation of Pharmaceutical Formula of Spectinomycin and
Lincomycin For Treatment of Respiratory System Infectious in Poultry
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2 Spectinomycin powder 30
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LSy aa as 3as =3 ( Spectinomycin HCL )Adtadll o) gall doa gLl Adladll s gad & yedal
90-110% ) siall 4y siwall Aladll dajllas iS5 (100% ) 4dldy ( Staphylococcus aureus)
Cua Ay sineall Alladll Aildan s Tan 3aa 4l 4 el Alladll <SS (Lincomycin HCI) W .( USP27
ol LS ) s

-White powder (! 3 s
-Comply Soluble in water , Acetone & Ethanol 96% slell 8 4,IS 24,03196% ¢ stV 5
Y1 J sl
-Specific Rotation +138 (+135 - +150) +1350)_
-pH 43 (3.5-5.5) 4.3 sasoned oY)
-Sulphated Ash 0.3% (NMT 0.5) 0.3 sl kel
-Assay by HPLC 98.7% (89.5— 102%) 98.7% HPLC -kl 5 anil
( BP2008)4:) sall 4; ) siual) ddual sall diillas miliall o2a
p A ped) Al Al
s/ g skl adiwdl ) (z3sed JS) 22100 42w) lincospectin - asiue e il 6 il )
i il CulS g Lale o 5l Gl g (5 s SlaaS Gl sall e 4y jal

Glaa il g claliiiuy)

S gie dad U gedall mil e zally Al B suall i jiaaiadll e easiead) 138 ey
Clsaall s Le 33U Sl il i Bubeal) ezl A sl gl Cilacanlls Siaall (e all il s ele 3 Sl
300 Ao demy paniuall o) WS coalsall (gl Gaule giiSadl ol Ganala sSalll Gt A 5 4 51 631
OV sl s gal Y d2a

G o) ) el () Sl ¢ D) 3 Agall sl Boled b elale coen B Allad il () e
I Y g s ool ) 1 Al sat s 4l 3 Lo gy ¢ pallall il gall sl 5 3 s se Le Ll & g diane
Ldaas aall
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Preparation of Pharmaceutical Formula of Rafoxanide and
Levamisole 6% Suspension
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AadAll
207 38 5 Js el s 0l ) 1 Slee (g skanll uaaivsall 4 50 4S5 Lalisin) Caagd) (el
sale ililall Slaall sl gl g Jladll Ll Gldasd Aliey U jial cllilall faaliae 4 5l il
AL sl Glaall e 3 jhaand) s 2 el Jd Jesiodi salicylanilide A sexe (s yiiad 1S ) )
e sene A il gd Jgmelidl) sale Lele dbiadll elalls alieYls Sy 8 dacalil) e
b sl g Ak Al ¢ Al ghaul) Glaall as Jed L L5 bezimidazole compounds
Adeal) il saal)

3l sall 5 Aladl) 3ol Cliial sa Cun (pe A0 gal) A€ il 3 ALR A 0 sall paead e glaall Cimes
sadiaall Auilgdl) A il ) Jpeasll A g0 Ol 5 e Caael | Al jdl) Aaalill e ddleadl)
Aladll ol e 3ilasll la sl oy jal sadizadl 400 sall yiiboall Caaal iy Wil jasinl
A sinal) Clical gall aias gl & jedal 5 juasiuall

Tas 51 30 48500 550 A el (1) B3l AL Al 50 O (g0 AR5 5 jilss A4S 55 ) Jua s
I alialll 5 alins g8 511 8ok (g JS Aallad ()Y @l g i gl) 5 pan | IS S Y jumnioual) dllad o)
A 4 ) Eiad e Jay 138 5 3 gane Adladll b LRlia) S Ley 7 sansall 3 50a)) (e
e ol Balgd e Ak gl alias a8y Gaadlall 45l _lEad) asdl) LS Lilled 5 4000 5al)
L ohad) il / 5kl s i

CJsomelil ¢ M ) y:dgalidal) cilalsl)
d__a3ial)
L Calall dal g chllalall palicas (alacll 4090 gall A0S yill culad

Rafoxanide :ulSsil il

ot Al asll laall e 9699 aia Jlad sk Al aadiine %Y LSl aey
Aaalll e fasciola gigantic Sl e %‘;H j‘mu\ Sl asm 9499 (e )ﬁ\c’f‘\m\_ﬂ\
dpdela (YASYE ) JOA LBl 8 a4l (s s e b ) Jeay g aie Y5 JEY) 8 aa IS5 paiiay
AN as (Ve 20) Gnz sl el sl jae Chial ddlac)

de all oYl

gl € peny O3 e %8+ i Ol sl 035 (e aS/pale N 0

ik e S/aila ) 20 L AEY, SN 3 Aal (el e die des L ey i el
(1) .l



:e\difu.u‘ﬁ\ ‘é.c\Ja;l:\sLS

s Fasciola hepatica ) daxlll e 5 2l asl Glaally Llay) #3053 ] Jasiog
4]l (Haemonchus contortus) ¢luall dal i JS5 2le W15 S 8 (Fasciola gigantic
(1) .Oestrus ovis alie ¥ & ¥l laal 48 p) Jal el JS gedazalill e
Pharmacodynamic properties: i sall pailadl) WG

s ikl e o ils 8510 halogenated salicylanilide 4e saxa (3o LS 681 5 ying
5 geay Jlad il alpal) 3 AL gl 6 yidl By 13l g aall iy a8 Jasi y ATP e adan
e Ol s 8 5l Seladlealie Wl Jai) 8 aulul( 1) ers 2l ) (lagall a3
L Aasalill

<Haemonchus ¢ Bunostomum ) ksl Glaall aca Juad 58l laus g8l 1 Ui

el L caadll Cld a5 (Gaigeria species «Oesophagostomum

(1) . (Oestrus ovis) sheep nasal fly

A il 5 Al laall:lay)

e 3a(E0) s Osimd) e e (Y0) (B sl el sl Y (g3l panl (3 saaa S 1)
(V) Jsilisall (& S0l Cgde cadiond JEY) e e 52(10) 50 psds sl (a
Levamisole : Jsmdll -0

OS5 Aaaagll 3L (40 A juw aias imidazolthiazole Cliiis de gana M) il J 5 jaalall
A (7) D8 (%Y +) S Al 53 a2 sl 5 281 (A A

FAREI g:;\jd Yl

C ol salle SelallcalieWle SN 8 Al skl laall e paell 23k 8 addiiuy

3 shu¥) gl ((abomasums) el Aglshull Gluall am sus Adld A g elddl
Sleoals aly HalI g el 8 & Glas g Aadall elaall 8 4 shau¥] olaall aca sy seall
A ekl

« Cooperia spp.« Osteragia spp.« Trichostrongylus spp.<Haemonchus spp.
Chabertia spp. «Oesophagostomum spp.< Bunostomum spp. <Nematodirus spp.
. Dictyocaulus vivapurus s Jud il 4l <l

ARl e cbbahal) aca | als J8 g aalandl)

ralee 4900 LS

e ol st 058 Ladie e Al plaall (i jad 2ie Ay sliand Hllly 4 glsandl 2821l sy 5 elaalll
fumarate <y el J) AT Cias @b e 4l skl Glaall 8 < jas g 8 Gl ae Al
Jsaalalls Lo ey laall JLa 8 o 580 ()5S Gy succinate oxidation CwinSad) aus)
- O Sl Jadl Aia Ll

A adll 5 AileSl) ldiall G

s el sy Gl AN e cald S ) gl sk Bane Js el
CAagieda (1) Dleail dAa s, Coliall 35S 3 S Ggi(%21) Jsitinal)

sdgalall e gall slal

el Gaob e Ol (s (e paS/ paka Va0 Seldll Blie W G A

(T)e(Y) adll Gosb e muall 035 e aaS/aale(YI-) A )oal sall &

tand) uilad)
-8ac Lusall ) gall 3\_;];2\ 3 gall -
40 gbuasSl) ) gall -
Rafoxanide, Levamisole, Sodium C.M.C, Xanthan, Glycerin, Tween 80,



Methyl parapen, Propyl parapen, Ethanol.
qaves| cb;i Gk -0
(V) sl ille (Ve v) manil lgia JS o) ) Bl gall ChliaSIl 3 gall i)

Sille Y v e sl A6 gall A€ il 3 AR 8 sall g (V) A s

LSl Aol sas ) alall
3 gram Rafoxanide
3 gram Levamisole
1 gram Sodium C.M.C
0.1 gram Xanthan
3 gram Glycerin
0.05 gram Tween 80
0.07 gram Methyl parapen
0.03 gram Propyl parapen
5 ml Ethanol Absolute
Up to 100 ml Distilled water

Leall Tween 80 33ke uisal s shidll el Levamisole s Rafoxanide 4l sY) salall cawdi
iasall Ll p

ae bl ¢ all 13 st a5 Sodium C.M.C + Xanthan (e OsSall Glaall ¢ 3all joas
Aol Caat e Ja1 Y sadd Wil ¢l gladll

aisal) Blal) ae 2SI 434 (methy paraben , propyl paraben) dailall o sall Caisal
bl clally o sllaall anall JuS | el Ll aa ( yaenlSH Capal | sl
raniiaal) Jada 5 3eLaWL A 6V salal) 3l Aallaa and o) selialy) AL Jaal) Cag la o) 65 o cany
Adina iy Al

d__Z8Ual g gLl

Sl aca Alle Lllad i3 a5 3 i)yl 30k e J g seeliall) 5 Al g8l ) Bl puianiose 5 g
A gaal) lllall aim Allad ld o s O saelalll 30l o (o pmn Sy alie Y15 HY) 3 4
Al gl 5 il 5 S Al il Cand Clplalall s3a (<ol sifialle daday i) plagalleig) shaud) ¢jlagall)
Ao ) Clieliad) Egan s JI el Leitboal  diboaddl il gaal) Aualsi) (aleds) & gl

AaS b Aalall Alledl) A0 ) Balall AglasSll y Al 3l ilacall Ay piiaall Clia gadll ¢ el
) Ay sieal) Claal gall iiltae poanioll

Balgd Caen 5 puanisall GlIIS 5 Badinall ddial sall Lgiiiae Alledll 20 Y1 ) all Jadad il < yelil
L OSoal 138 e il jlasd) and (e b yolall Gasdl)

ALl Al 5o IS (e Al B e A€ 5 () dha 55 ) (i (A paaiiall el 4palaill 5558 )
Al g 5 5ale (e JS Adlad (N Glld g gl e ) ES A Y astiudl Allad o Ba g
Al il e Ja 138 50 sana dalladl) (8 (Rl IS 5 Le = gansall 3 gaad) e Gy J g jaalill
Lgallad 5 400 sal) 408 il

e all LD @hjaﬁsz\z}\ﬂ@m\@d\g)@\M\‘;M\gﬁ
il Agall e 3 paball ) Canes 3 5 5al) Cldial gall 5 Ails ST 2 5a 5 a2e



J.Jl_a.é.d\
1- Rafoxanide, the European agency for evaluation of medicinal products,
veterinary medicine unit, committee for veterinary medicine products,
London, U.K 1997.
2- Levamisole -Wikipedia, the free encyclopedia, windows internet explorer,
2013
3- D.C. Plumb. Veterinary drug manual, 3rd edition, Donald C.Plumb,1999.
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Preparation of Pharmaceutical Composition Form Powder of

Amoxicillin and clavulonic acid
Jals Ao Lga a3 dan i ¢ g b ain ) caadiae (G958 Gy 5
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Calaay e L 8SH (malas 5 puleal 53 ol s W) (g0 (5 (5 smnin IS5 4300 50 A0S 55 yiman
(O;\jﬂbd}:\ﬂ\ ¢ Heldle J\MY\)@M\ QU\}.\J&._U_JZJ\ ;LA&A}\(JJ\ LB")LU‘;GL"'-J(“;(c' ~)3M
Agluluille 430 o) (o jlaalle B ga 1 At clilale a5 el 2l ol iall 4y sl ligalV) dadledd
L) 5 A gl Ly S ey 431 ) Adlisal) Foal el cilleall aay Le LAY 5 a5 pall ) aausic
Laaiti e Jany 43805 4 gl ol md) U i Y ol 5l @SN (mals ke (), Jlad S ol S Ayl
138 () LS Ay goall ol el L gl Ly 5 e Jamy (53 5 Ly SN (g i) (pali€Y Uigd) ) 381 e
da il ey @l g i oS 0ad Lia pad g 4y soadl colalizaall oDl Caglall 30 ) e ol oyl
Sl yiida b eaniuall Lo Cujal Sl cilea sadll A (a5 . 4 s LA e oLl g guall Sliaall
Lol (%) + + )il aingii s %( V) =3 +) Cpm danal) (g siandl) (saal) (pania il o yeda e il 3 kgl
aaiia 5k IS a3l 5 6 planll 5 al Aaill 4y ylayl) i Sl B (5 yal 388 (5 ) (sl
Ol I A aidis al el (e Ailite CiYlay Bl ma (1) 230 Jsae 3o die s Ao i el
okl S o sl 8 Lo il jeda 315l duadle B iy Culail § 4 s bl

Glalzaall & g3l (e daall By 53 e glia (e W g e Led ()9S5 & gua) laliaall (e ] sunl) Asan)
ol 400 gall 5:8) yill 30l 5 5 A geadl Sl aall il (85 sl Al wall o s MUl 5 4 gl
A sall lsliaall A glie (35S (pa il gie e 3 a8l Ll el @3ISH (el 53le (S5 | ) jumaiadll
Clalmall aladi il 3 jagl) Jliy oAl yamntonall 138 dpanl <)y 1A Gl sy oS ga¥) (5 gaal) alimal) Lgia g
330 (50 padisal) 38 5l i e daSlall Aladll oy

,e\:&‘j \lul\ uﬂ,}.\\z’)&)& Uaala ¢ Q:d...\u:\us_ga\ : :\,’\Aw\ <ilalsly
dadial)
Oe s L S Jlas g o585 Al (aUSY L)) Sliidie (e Cidall o gia (5 58S lian: GalusssS )
LY @SN oaala AS i it s (plinsaY) Liagl acat Sl s (Aminopencilling) Gl sisel 3 3
Giob e i 5Y) Jaxy ALY Ul 5 y30a) s gl G 1 e elucadll Al sal) S L) at) (ye
b Om (cross — linkage ) bl Lyl 1 (385 (50 s 2 5 L Sall (g sladl laad) 3l aie

o) SN A e Ly Sl (g slall laall pualic el ) | eaie JSA5 Al (Ladd sl JusDlas) GISIS sasipll
1LY @Sl Gaals (§ g

Lo glie 3ol o dary (3l 5 LSl o) il (2any 0555 o) (ALY Ligall) o 33 i) ol e Joandi 33l
sale anlers aveall a3 A il llaaY) dallas b asdiay 5 chy gall Slaliadll ) U iS40 o
(530 g 5 ASY Ll Ll Ly NS J pnia, 3 ganll Sl cmal) (a5 A g1 531 g5 1 L S
Jans 35 i saal ALY Uil labia m gl 3 SIS (n pons) e pana Jas iy oo oY) LS
A )5 e Ol 5a¥) aa



03] 68 ¢ A5 Lantiil

Clagally o sald) el ¢ Al o ol 3 Qlgille ganall (il ¥ (e 20 el aadig Galiin oS gaY!
sraaladt by W€ g Ll Y a5 A0l B pealdl e dul ) G5 a6 pad) Cale Gl il
6 S A a2 Dl Ahadid iy s Jf il 8IS

aad) & 3ad)
-Amoxicillin trihydrate ~ 200mg

-Potassium clavunate 50mg
-Methylene paraben 03¢g
-Propyl paraben 0.7g
-Aerosil lg

-Lactose (e e A ool deSs

e Ll g Alladll o) gal) i 5
OsSike (45 aaa Jiie alasiuly o sall culis
Acby Cual 3aal Baalue LA 8 cly jail) aa o) sall Lals
A2 (00 ) dan pgial) LT 8 e
o) sl Cya 45 e Tyl s il S
+ clbldaiuy)

a5l g g pall Jie s iyl dal g alall gl )

Al (5 jlaall il Y

Aa el dpniiil) il ¥

JemY) ¢

Bursal Histological Score .©

D JleainY) 43y )l
,cw\wgw\y\d%\dﬁcw\wﬂ(“):\,}45..1}'4;1@\&__1\3,3 °
paS(00) JS il (e a& (V) 5l slall e S (Ve v )l cabial pasiiiall e pe (V0 0)JS @
L g (1 e
REVEN|BARFENENPPTY (A B B 1 RS PAI

L) g AdBlial) g geuiliil)

Sl s Adladll Al 50 ia jad dge il 3 sk ) b g Al pandll () aai ) (e e il ) -
Aagiill s %)) +- ) Oz sl b )5 L i J sl saall Gaa IS 385 O 5 Lellad il
L0 e e s

Lt 52 G ad 3kl 5_ilal i) (o phand) il S0 e 8 gy ) (andl) M cilipe il )i -
dca pdl YA e 5 3 8le 5 ) somn daadlal) Lgd 508 Jaa Dl g cad sall 5 Aaliall bl gaall e Uy
Sl Jsaall e V() e Q3R 38 cant il o)) g Tl 5 il e jalaall @il QDA (g
psll o B Alai ) O jedal g Dlall day 5 Al il 5 JleY) Gl je ) el clgil) (o il
Aalil 2O e 4 i) sl caa gl 5 Ul



Dl e JulEl) ) go puastiiiall 13a aladial Gl 1A jags ) oSo Ul 4y gual) Gilabiaal) Jlaatinl - -
Ol (e daladind 3 ST 5 el (5 gl o aalitly a g 130 4 S0 A glie piag 4Y

JJL@AM

1. Candiff, J. and Joe, S.(2007).Amoxicillin — Clavulanic acid — induced
hepatitis,Am.J.Otolaryngal.28 (1):28 - 30

2. Sayed Abolfazl , M.Kianoush, D., and Mohammad, R.(2007).Pharmaco; inetics
of amoxicillin/Clavulanic acid combination after oral administration of new
suspensions formulation in human volunteers,International Journal of
Pharmacology3(3):265-269

3. Navarro,A.S.(2005).New formulation of amoxicillin /clavulanic acid
:Apharmacokinetic and pharmacodynamics Clin.pharmacokinet44:1097-1115.
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Preparation of Pharmaceutical Formula of Rafoxanide and
Albendazole 6% Suspension
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ADAL
el (%71) S i Js 3tV g Bl ) 1 slas (6 land) jemaiiall 43 g0 4aS 55 daluiinl Gaad) Genad
A 1 30k, calabilall el sl sl g Jladll 800 Llany (S A Gay 1 s cillalall ppliae 30 il
daalill e 5 ARl Al Glanall e 3 jlawll g #all 8 Jeaiudi g Salicylanilide A saxe (o yiiad
Bezimidazole 4c sexe N aiii g Jslaul¥) sdle Wl ¢ dladll eldly Hliell o ey
Aalead) bl sl ‘_g b gaiall g Ankay Hall c@\}iauiﬁ\ Slaall A Jled _)..3.1@ (VA Compounds

Gaan | il g0 dodde L€ 5l By juan Cilatidl) aan) Gl ) Qi Glae e ke paniol)
Aalill (e diliaall ol gall g Alladll salall Clical gl Al gall Au€ Sl 6 ALSIAN ) gall ST e slal)
Ghs ol il sadieall 4lgd) LS 50 ) Jgea sl Al 50 Ly 5 820 paat o SIS 5 &y 4l 5l
) G edal 5 puanivall g Alledll salal) e dlasSll Clia gadl) Cuysal | saaiead) 490 sall yilual) Eiaal
A sl ldal gall 4)Uas

Ciloas 5 adlall 4ieliS LBl Gandl) o WS Gl Al o YA (e A5 5 5 e 4 i ) Ll 53
@bl At /3 lanll dalall 4S Al (e Jsll Balgd e 4 A

Aoty ¢ alans gl L)) s dalidal) cilals)

A a2l
Led Calall Jasd 5 cillalall palias glaell 41 gal) A i) iles

-: Rafoxanide xlius 8l )l -

e g A AL A okl la ol (0 9% A Jlad g ey 950y Cantiee Al WS )l 2 ay
Fasciola  gigantic — ola—all G %) 5 ¢ Aallll laall 22 9639 (e ST cdaalill
g debe (YA Y€ ) DA Lol 8l ssiua el ) deays alie Wy SEY) 4 as IS5 (ala
AEEY) 8 e (V- 0) Gz sl el sall asll Caiai () | Alldac

- A A ) pally Al 5 jmsied) 2 5 8 AL81A A5V 5alall oo S 1 sale

:sa Balall 03] alall aus¥) 5 Ci9Hi11CLI:NO:s
3-chloro-4-(p-chlorophenoxy)-3,5-diiodosalicylanilide

626.01 : slall L 3all )35l

eyl

33 Ly ey G Ao all L gl (£) eny Ol e (%8 +) i Oseadl 005 00 S/ il (19)
(£) pdll Gasb (e Ly e aaS/aale (V0o 0) (o alie Yy JEY) A 4liall G ladl) (g0 22

Al el 5

Fasciola s Fasciola hepatica ) dsalll ye 5 42l sl Glaall zalg 3kl Jaaioy
5 ¢ dazalll e 5 4xW (Haemonchus contortus) oluall dal el S5 ale W1 Y1 3 (gigantic
. (Oestrus ovis <l 2Ld) HlieY) 8 CaslY) Glagal 48 50 Jal yall JS




A0 il el il

Oee i (£0) s e Osind) e e ga (Y0) (B s e sl sl V| sabe) ianl (3 samin 1L 681 1)

DtV s 3 Jsilinall (& DG Cgdy ¢ Catand BT (a6 3o (T0) 5 ¢ asis ) sIl)

e da 0 (VY S VYY)

:Phamacodynamic properities

abyii s Jlakll e o, 455180 halogenated salicylanilide de sese (3o 3LiS 6l 5 s,

2 Ay by gy Jlad Al Al ool 8 AL sha s il By 135 pl) i g g qe 858 Jadi . ATP s

CAamlll e clauall aca BB il g ¢ selall s e YT 8 alad (T) e AU S Glagal

<Haemonchus ¢«  Bunostomum ) 4dadll gluall am Jad 8l S 0 QX
sheep nasalfly ~le¥) & caill L3 2 ( Gaigeria species <Oesophagostomum

. (Oestrus ovis)

:Albendazole :J sy -¥

methyl 5-(propylthio)-2-benzimidazolecarbamte : sa 33lall 03] _alall oyl

Jlarial) e 5

A LRI Y ) Alls 8 iy

Ostertagia ostertagi, Haemonchus spp., Trichostrongylus spp., Nematodius spp.,

Cooperia spp.,Bunostomum phlebotomum, Oesphagostomum spp., Dictacaulus spp.,

Fasciola hepatica (adults),and Moniezia spp.

el s ale ) o dlaall cilddhall e 5 jlagd) 8 adiieg Sl

+dgalell de sl

05 On paS faala (V,0) aieY) ¢ puall 035 (e paS/pike (Y 0) &Y A Il dudall de jal)

PWEN]

microtubules ) tubulin polymerization Cub sl 3 el dilee adaydii JA (o (A o il 450180

Sluall Jigys Jdy 13a 5 Al et Gld 8 Ly S3a]) Jiall il jlaal (e Aluli 8 iy 134

Aglalal)

A0 il el il

& cs eldl Csh Y | benzimidazole de saxe (M (aih i anl 55k (s gty

(Y= Yo A) Sleai¥lda pa ¢ (Y10) ujall i)y a)sssislls Jsilall (& 308 sy ¢ Jgasll

I e s o

Ganl) daa

(%) Jsolaud¥ls LuS 1 Glas g land) jumatiall 6 e 3300 50 A0S 55 Lalaiiul g8 Casll Caoa
CTOlalie Y5 ) 83l g elaaY g Banall Gl s Bl laally ey Vs 73]

(e ilad)
Slla Vo paa amadl Lgie O€ 61315 5 gl eIl sl (55 -

& 3alall am) oubdl) aa g dsaglf

1 | Rafoxanide g 3

2 | Albendazole g 3

3 | Sodium C.M.C g 1

4 | Xanthan g 0.3

5 | Glycerin g 3

6 | Tween 80 g 0.05




7 | Methyl parapen g 0.07
8 | Propyl parapen g 0.3
9 | Ethanol Absolute ml 2
10 | Sodium EDTA g 0.05
11 | Sodium citrate g 0.013
12 | Citric acid g 0.05
13 | Distilled water ml Up to 100

el Tween 80 33l dilia) s Hhaiall el Albendazole s Rafoxanide 4als¥) salall Camazay -¥
i) LI p

e bl e 5all 13 jast ey Sodium C.M.C + Xanthan e OsSall Gladdl ¢ a0l joas ¥
Aclu ol e J31 Y 3aa] Ll cof slasl

. (PH) st soaed) oY) Qaant) yaitasall Tl we Jaglal) ) Citric acid <ansal -£

abal) LA aa J 2810 430340 (methy paraben , propyl paraben) adaslall 3l gall Cadyal -0

Adall cdial g las udl 5 (Sodium EDTA+ Sodium citrate) 33l Cdwal -1

bl elally (o sllaall anall eS¢ aivsal) Balad) an G Sl 3ale Cadpal -V

i) il ads o 3ol A W) salall ) dallae 4nd f selial) AL Jaall o yka () 585 () g

d___&Bliall g gl

Aie Vs HEN) A Lash plaall i dlle Adled 3 sa g Sl ) Bale e g5y umaiuall 24 ()
daday il Glasall ¢ Al shand) laall) 4y geall cillihal) o dllad 53 g s I 51l sale e (5 gag SIS
il ol Al (aleds) 8 Lgandl A0 gal) 5550 5 Aale il s cillilall ol (il siiall ¢
Ao ) Gliclad) Egan s JI el Leilbal  duladll

anieall A€ 58 20800 el 00 6V salall Al 5 Auil il clacall 4 jidal) Cilia gadl) < yelal
Ay daainall diaal pall Lgiilae AMladl) 4 5N o sl ol oilis o LS 4 siandl il sall g
L Sl e il 5yl and (e 5 jalall Gandl) salgd ey sl

time zero iwall g 8548 jall 5l ya da 50 (B jumntiiual) Al ad il < e b

A el 4 ) giaal) il sall d3as a5 sl sald 9%0) 00 5wl @l 1 salal 9449,4

it oY) s e g0 Allad o) el Auad Baal s A all 5l cilaa alasiuly lladll ) Cuiy
(%) + £, %99, ) S Cum 5 ymanall 4 sall A€ il Aald e Jay 138 5 Guaal) 5 558 NS AL
A siwal) Aaial sall e IS salall Adlad 8l 1aa 5 Nl e

Clial sall 5 dnila JBI 35a g ate 5 de jall Aadlay aillad Cidy alatl) (g hanll adiuall A s )
&b bl Saiiaall adl se  Gand Cua W Agall e b paliall 5y )EN s B 5 sl g 4l Sl

RRREE
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1- British pharmacopoeia (veterinary), 1985.
2- British pharmacopoeia, 2007
3- D.C. Plumb. Veterinary drug manual, 3rd edition, Donald C.Plumb,1999.
4- Sean c. Sweetman . (2005) "Marrtindale 34", Tehran Darou pharmaceutical Co.
34" edition .
5- O. M. Radostits et al. Veterinary medicine,10th. edition, Elsevier, 2000
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Preparation of Sensitivity Disc for AntifungalAmphotericin B20
¢ Cilda daak ¢lia ¢ and 52 sl ¢ dan) laba Gy ¢ Ao alda Juag ¢ gubes Juald Gabe
ke aa bl )
Ahal) dpua Al 2l Zl) g Cgaall (61N S e S linall skl g Cad) 3L
biorazitest@crid.industry.gov.iq

Aadal)
Cilalimall o glie Y gedal | ka5 ¢ 4y kadll Gial a3 Al jiled) aal (4 Candida albicans =
sy Ay leald) il kil clsliae e a3 G G i se¥) Sime QLA ) Canl) Caoa i 4 yladl
z3ai e 45 32all Candida albicans <Y je Ao alcaal) 1aa 5l jladl) 5 ¢ 4l Lulall jasd al )
Ciaad 5 (20meg ) S damally A ulie e 5 (315 Cama il 3 QY (8 L) A8y ey 3y s 5
Candida A—abil) 4, ,hdll 41 3all craadt ) LS ¢ sl caall a ) Legle s al jil IS5 e (31559
S oA sl alast Ll Lellad (saa lu g A ul sl L8R 83 sa (e 28Ul glbicans ATCC90028
k8 ud s Mueller hinton agar+2%glucose + 0.5mcg\ml methylene blue dye medium
2l CilSa G allal) Aaaall dalaie Chladas ae il ¢ ) 5 Zone (inhibition) dcaell saill Jayss dalaie
Al 83 ga e U Lon 4 e gl A (5l Slimall el ol LaS Al Y 5l saaall (sl (paiia
el 38 L

. amphotericin , antifungal : 4alidall clalsl

-

4aa8al)
Joe 3 hall cliadl sl (28 (Al (al s (e 58S 7 3le (& G Doy sfa¥l Hladl) aliadll Jastion
Streptomyces nodoususix daall 138 =35 1953 ale 4 il & Gasle 5V e @ (s i 58Y]

A il 5 Ade cada 4l ¢ (polyene-antimycotics ) 4l sl 4 saall Glaliaal) de sana A g
« Candidiasis s Coccidiomycosiss Histoplasmosis s Blastomycosis s 4 jleall &b yhdll
i g oy sia¥) R0 ¢ Lune¥) s Libaill) i Ll (ymay g 31 (5 20 2 3le (3 Jaxia s
(Oplaliiall g Ganbe s2ill) Bl OIS giaY) Ao gana Cilalias Jie 4 pall Cilabiaal) g 4 5aY)

LR O i siaY) Jas )

Dl 8L 58 s e ) Jae Jany Lealiil 3 JOER) (5l 5 J 5 i oS 5V 8ale o Gane 53 s8aY) Cargliony
& OV il amy S s s 5S V1) Y 5 iaV) e B sy o Cpen i s aay ) oSl s @l
Glly g LAY elie 40 Ga iy doall SN o paed) LDA clde 8 305 sall (LDAD) dpde o 5
Gl sSa o3 Vsl o gl gl 388 Baise AiliesS dygan il g Ll Aile e gl gl A
LDl Ay adal)



tand) ¢ )

b ylaall 40 gal) dpalaal) Ll

ol Wy Leale gaiall p g —@)ﬂSMMMhJ\SY\@)@'&Y\Mﬁ)’:e\J@\ DLEAY) panial
2y ol il ot 20 (e sia¥] slinal Al Al

pndil) g sl A8y Hla

‘é_CJ)S\ L_M}M ck_m ‘5_\1: il g )—AAAAS\ ‘_5)_1:15}\ CLSm (= ((100p) A_adaall EJAYL-J) 1al e

Mueller hinton agar + 2% glucose+0.5mcg/ml methylene blue dye(5M)
15 3 Gl S jige adeall ala 31 53Ul aladi uly g b Globl 8 s jasll

dae gl el il i

SJ\ﬁ&)mLmM\@@aJJMA\Lu)W@M&M\g)ﬁ\qw\w\ﬁ\m} °
Aclu 24 saal 4y g 4x )3 37

A8y jielall Clas sy(Inhibition zone) seil) Jawi (3hlia Ul Cuud o

("I o ditall 5 dpl @) il (glalia HUal ae peiliil) Ciy 8 o

A58l g gLl
Gy 5 4 il il o0l dnall £1 6591 aal (e 223 L oS A yall Cliall e C. Albicans s <l e
Sl gall Gl jals Bba¥l g (5508 )5S liiiia aladinl e Sliad Abadl Cilabiaall ¢ Judl aladiny)
s @Ay ¢ Al el Gl aal 1,080 x5 5 (Candidiasis) Chcanal ¢ly dla¥ 33l 5 I sl
LY A8y Hhay Saall 4y ladl) d bl & sl 520 @ G i sieY) skl slaall Lpuliad) jand (o
Mueller hinton agar + 2% glucose + 0.5 mcg\ml = bl aladiulyy ¢ SY) &
olad Al g ) Ly Hladll Al SR 3 (1) a8 Js2al) mia s « methylene blue dye medium
(20) @ O sisia¥) (sohill dlmall sl 3 | il phaill pei i 3halie JUEY jianlally dalia Sl
wu}mdﬁhguw}y\ﬂ g)LsJ\ Aaall ) uA(PfallerMAet al 1995) @U)ucﬂ 34
Graddiinl S € 5l e laldie] o gall LJSJA}\ sl D8 alcadl Jae A ¢«(Candida) Jal<l Y Sa
ae 8 ) o3a g Lialle 2aaall (gaall aa il CilS 5 CalbicansATCC90028  Asulall AL
suaad) Lol gl GU&\ (e e.;:)ﬂ_\ e dalaall Hlid) saea e Jilag (Dismukes WE2006) L;A Jysla
lla¥) (e 232l il adlaall R o i sial) G A Jlead) il pladll dadlaad i il 3aliadl)

il 480 5AY) 4 i)
sl 20 t-iudu)d}&ﬂy‘&).laj\ Mcaall Jayiil) dla\.;a)\.las\um(l )@deh

= 5 el (ko) Lol Zakaie UL

1 C.albicans 10,11,13,14,15

(6,5 )l A 32l 20 G i sV (g ol Sliaall Loyl (ghalia jUal (1y(2) a8 ) g2

) Al 3 yiall (eh) Layilldslaig Ul
1 C.albicans ATCC90028 10-15
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1-PfallerM.A.(2012).Antifungal drug resistance: mechanisms, epidemiology, and
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NO.1,Jan.2010.
3-PfallerM.A. ,Bale M. ,Buschelman B., Lancaster M. , Espinel A., Re J.H., Rinaldi
M.G., Cooper C.R.,McGinnis M.R.(1995).Quality control guidelines for National
Committee for Clinical Laboratory Standards recommended broth macrodilution testing
of amphotericinB, fluconazole and flucytosine.33(5):1104-7
4- Dismukes W.E.(2006).Antifungal therapy.Lessons learned over the past 27 years.
Clin.Infect.Dis.,42:1289
5- Zone diameter interpretive standards.(2009). Minimal inhibitory concentration
interpretive breakpoints and quality control limits for antifungal disk diffusion
susceptibility testing of yeast,thirdInternat.supplementation .
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mbera,Joselyne,Chakera,Ali,Andia,Irena .(2008) Dose response effect of high
dose fluconazole for HIV-associated cryptococcal meningitis in southwestern
Uganda Clin.Inf.Dis. 47(12):1556-1561
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Preparation of Rapid Test Strip for Detection of Hepatitis Type B
(HBs)
dgana g ma Cpanly ¢ adalS ABIS B e ¢ Lapll oo daal o ¢ aba G pran
Ahal) dpa il axd) Uil g Gigaall (o511 38 e[S linally g glaill g Ciandl Sl
biorazitest@crid.industry.gov.iq

AdAll
el Loy e (oSl U yiie addid (am 0.4 X au 6) (b A8 5 Ll pd juiaat Canil) Ganad
.(Immuno chromatographic method) duebial) L )& 5ila s S 285 pladinly (@) g 55 (s ldl) 28U
Tusd ole el lad (€0 A gl ANa 3 el Lielia Toina U g€ amtiadl 5 aall s Jelis Ginay
A ya z3kad aladaly sl e RS i Leilad il il 55 e LY el pand
U pgnas L3l 2l 38 @ 3lial | i€l (BioGate) AS il dia) dpapdll aal pasd il )8 ae e lie
255 W il ALY ) gl Laial ) Ailn) | Bdiea i 8 Sea) o Leiala pae s Lealasial

. Aady (\' e ) ~) O

e sl Al ) ¢ Ada VL g sl (andll ¢ e liall Ll e gila s S 3 Agalidal) cilalsl)

Aadiall

ool Gt 5 Gl ) a1 el il ¥ sl 4 (Viral Hepatitis) (oo s adll 281 gl
)il aaly JubY) sal Lasead Al i jical (Jundice) Bl leadl (il jel die min Al LA
sl 5l el Wl e ) sl pall Ji Sldee Gk e Jii A B g 58 el O el sa 2l gl
aal i Lsin pads ale oo ST 4 Cleay 3 dpalle A8 2SI gl g doal el cilileal)
S g aadle 5 el doe (UL 5 msad) 5 Sl Gl s (e sl e 3kl (3 )kl
A aall Aa s ) cl@l o) (Rapid test strips) dda sVl aswll Gasdll 44k
Aallal) Zalladl)l ld dagall 3kl (j yiiad 5 (Viral Hepatitis ) o—w s sléll 2SI Gl gl a5
Leah 5 adll Lo 32 sl Juaall 3 (HBsAg) il (e <2iSU (qualitative) due 5 48 sl i oS el 5
La o ba K8 o pagi (s pldl) amien Aald slamly iy ( membrane) slie aadig
e A gl dlazay! & Sl L;. Jsa gall datial) Jeldly LAY ¢ ja) die .(test ]ine) asall
die g el eVl e Ju aee sl 5l eal () 43580 Ladll 5l Candl) (g S0 B0l Cilagua
CAdls el o e Jaye ) seda aae

‘",.d.d\ & jad)

Lele 3—ald sa¥sal o lai(Master Card) sb—ani Siudbi ajbiaay A0
Sample )zl 3aldhay , & Lgle sali (nitrocellulose membrane) s sbliw s G G5
3aa g ol b« (Conjugate ) O—8all sy (absorbent pad ) peloaia¥) lay » 45 (pad
= a==55(Gold  Colloid ) (23l ) s -ad) Jsdae 4t aloay 2SI algill (5 plal ALyl
L_\_u).ue_'ipH9 da ) A Jelaadll A iadls Jaas ‘Kcl_ug_h_.aj'éd_deo 25 4a 0 dn

) do—aa iy sl A s A58y 5550 15000. s 3—S el 3l Sga ala23ul
sosbliug B 3y e (A Sy yumadll) Jedsall y 55 (Sodium  borate  20mM




alaaiuly (elall 33 pcanadl 53 LAl (e 83 A el Ol g glSI Do al) Byl ) J s daa A S
A n o phadt b bl Gl s (0.5cm) £ - Lagin s ) s S 8303 (srings ) (Alaw
el il dlaa 83 5 Gl Cixaag o (0.4) pia o il ydl) aodali a2y 4885 (30) 32l 5° (42)
(1) L S8l daall Jala 0 6SH 20 (8-2) Bl sa da jy Cabads
D panill 45y )k
aaioadl) Tl 5 Lgaand el ziladl G55 un 2l 5 sm AaLy Gand dile a0 -
4D 7 A 488 (20-15) 5% (sl
Sample pad zasaill sl e aiasd o)yl LBl o) Jeadll (o jid s &4 (200-150) oase -
Al 3 (test line) pasdll haa dahie & jeal Jad ) geds JaaDly ¢ 44 (20-10) s2ad & i
1) Bl el 3 hal) sk s o 5 (B g si ) el syl Aubial dllin 51) dum sal
(el dlal a0
435k 5 oy 38l Jee daa e Jay OV aes & (Control line ) 3okl a5l con sy -
(2 4y L) AT Ty i Aty sl sale) i oy seka ate Ne 5 pandl]

dEBL) gLl

La b Gy s yandl Ll il alaaiuly zasar (Y0) aaad daage Al ) geda il o el
Cleil) s pl8) dainall 38 5 sad e cadiel Al 5 438 (20-10) JMA ( test line ) paadl
[ o) 5 (1300-0) (o sp dlivsall 381 5 o RS juanall by pdll () s a8l ¢ zasall (2]
(15) <y V) zlisg Lain pasdll laa ) selal 4883 (20) ) glisg Ja [ o) 2 536 (0.5) S 5 2ixd ¢ Ja
Al dga s o pandll 138 () 1388 5 23 saill (e e/ al e 5l (1) daiaall S 55 () 5S) Ledie 4380
Cun el Lbal) cudil sam g A S Gandll 13a adiny Y sdle s oyl 2SI Ol uldl
oAl ke 35k g S Gl g <l AR 5 Ay ped) (nl e Y1 L) il

igal) 3835 3l

ifm] >

zisall sl o il sald 5 yhad) Jad Uabaial 32l

AN N /

5 sble s A oLiS

o) G day 3l a5 pu (1) By IS

G5y (55 obbi gl LAY ¢ ¢y jihal) 3L ABlata (zigill Bald Alkala 1 A (3hle gl 3529 g



gabaia¥) 3ald g 8 jlasad) g (aadll ad

—>
—>

_‘Fuj)..gl_?d\ 2SI gl w}ﬁu@iﬁjem&:d.\g Control Line MBM\L&J}@.E:@M\:\*E\

—>
—>

Aaiue 355 Gle Ju (Control Line ) 3okl la I 48lzl (test Line) asdll bad ) seda 1 dua gall dpiiall

sl Al Clgl) s g sl

—>
—>

AT aas by aladiuly aile) alhdy 5 (asdll Q38 e Jy (Control Line ) 8 okaad) ad ) seds ane 1 ALELEL dquall)

il gl 1(1) g
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Preparation of A Kit for Detection of Helicobacter pylori in the Blood

by Strip
Al 2o daaa e ¢ Gauad) 2o aliia S ) ¢ alle Jla i ¢ Al galgd) ae algd)
325*)3\.4.\.4;

Lhall dpa i) aaad) LS g & ganll (5510 38 e /oliall ghaill g Caad) 3Ly
biorazitest@crid.industry.gov.iq
dadAl
Lol o2 Jasi y3 g allall elal psen 3 e i 3V Helicobacter pylori) LyiSs Ala¥l aas
oo Sl Hite a2 A ) g il i (e A 5Se Bac pumad Gl el anagl Sleal) il
(Immunochromatoghraphic method ) deliall Ll je gila 5 S 43085 alaatnly Ly yiSall o2 gy ALal)
2 29> 54l ( Antibodies) soliall aiaiuall ae ol 350 e Jeadl) ((Antigens) 2l Jelis Sua
pre g pandll by d e jeal ol JSG0 A all A 8 Heday celia diae oS Cliadl el 330
AL A 8 il 13 gela

. H.pylori rapid strip test gzl Jail il (and ¢ 45 jlall 3asall L iS5 ¢ dyalidal) cilalsl)
dad8all
A g jlal) Baaall b yiiSe sy cand Al (g 3lad) AN b LSl e e 68 4 Helicobacter pylori
LSl oda 0¥ ¢ Slall andl el gd i) guall ama 85 Ayl samall 8 5Ll e 108 oSy g sill 13a
a2 3 (S L€ Ly S o3a i ) ¢ sdmal) (malall Aullad a Lgand Lo Jil 525 hgma (35S
sasall Hlas Llead A dlia | D andl) i gan Aol Ly ¥ 281 e 2l 63 Urease o s
s (Gastritis) el gl cha sy A IV 028 b la J1ad g5 ) il [l aa¥) (1w elaall
5220 Helicobacter pylori 4 iall sasall L 53 a5 s JIal) 128 Glass yedl 5 (Ulcer) z &)
sl ania¥) Lyl 5 ¢ (ale i) (358) Cpud) HLS g ¢ Apalil) Joall o ¢ o a8l G e gad ST oG
Sl (A g5 O S Leld ¢ il adamad JSLG o Y (g 30a g pSaall g (s g2all G a
G Lesialll e g i ) a5 o (Sa s Alla g o [T (e WY s 3 5 sanall da ) A il 5 s2edl)

T3l s e OV e HESH g e A e Ll Lial e jall (e 5 cBmeall Dilday Capua

: Diagnosis of infection LSl 4ba¥) (aiis
Le &l jLiiay) o2 (e Helicobacter pylori LSy bV (aad S8l ¢l LAY (e 2aael) (Y1 80 45
says 5l Ll & 5 (Gastric Biopsy) s2xall g due (asii 3 (Endoscopy ) b Slea ) zliag
1ee s Sl LAY o3¢

:Jei3 5 Invasive Test

Bacterial Culture s_aSall i) o

Histological Examination sl pasdll &

Rapid Urease Testing (CLO Test) =) 305l SLial) o

Ayt Lm0 e Jlanind Alla & (PCR) Ll ALulid ie Loatl) Jelitlly a2} 5



L Agaha o) a1 138 Clielias o (e a2 )l e 3 shadll (e Ba0ae Aa o i &l LiaY) o3

sdediy phat jlea N 23 Y Al s Non- invasive test
owadll Adan3le g Ly sall Bale Gl el ellacly sanidll 48, 5l aaind s ‘Breath test (il pasd o

L Adaatiial) Al P Gastric Juice “zall 3 lazll o) o< Ladic PCR 4083 o

ALY Al 4 Helicobacter pylori LSy bl Zaa ol 5 yall 2adlall L g2

Aasal e adSlde all daa ol gyl bl (gaal Rapld Strip test @)...J\ Ly yal) jand Al jla yried
oSl 8 A el dpia gt 5 Lgtubieny 5ot Al 5 Le 330 5 Juadll & Helicobacter pylori Abs
TV AEES (Y o) v) i3k ilidl) e Jgrmall de a5 il g o Sliad

roandl) 43 )k
. Lﬁ)—‘u\ Canll
'I Avraham Rasooly, 2009 & b sldiels & pas : (Stock solution) oA dillas juzaat -

:Hydrogen tetrachloraurate ( 1%) W/V Jsls< o
Adine Ay g dasayy gl Y e ele Ja (V) B HAUCI (e pe (*5)) <)
Trisodium citrate 1% W/V Jslax
(s Y e ele Ja(©4) 8 Na;CsHs07.2Ho0 (e a8 (+5°) 434 juas
NaCl (IM) Jslae o
cosd Y shiasla da (V0 0) ANaCl (e p( +90) LML s
K> CO3(0.2) Jslss @
csd Y Hhie cle da (V0 0) B K2CO3 00 & (Y5A) 430 s
: Sodium borate (0.2mp) Jss<
. (;:‘).1’\ P )-L\M sla Ja ( A ') (5—°' Na»B407.10H-0 <_=,3 e“—(' ’V-L) 4l ras
. Phosphste buffer saline Jss< o
cpspsall a5 ae (M) -
pslisdl yoslSae (452
. (NaHPOy4 ) ¢ s soall Cldis gd ae (V,¢€ ) -
(KH:POL ) psulisll Slisb (1Y ) -
sl Y ke ele Sl (1) ) sall a2
Colloidal gold suspension <) (3las juasi e
Sy aill aa Ay Sl ¥ ke sladw (Ve v) (B AuCly Jsdae o Je ) Al yimn
oaiall @by aill aw Trisodium — citrate Js-se G (J— V) 4d Gipal ¢ glalall da jo
JeS 548l 3 ) pa Aa 53 (A3 Balal) aa¥) (B 5Y) e Jdaall 0 9] i (im e )2l
e 5 Js1aall (Optical  density) 4 gall 485N Coiand ¢y dadal) slalhy Ja (000 ) (A anall



o e il (0Y0) Lal aiad Al o) &l oLl ¢ gl i (Teei000) aswdsh
da ) Al dsdaalldy adall cla e yiagils €0 s pladll JAal Gl cdd Gl s J s
. Ad jal) 3 ) ja As o iUl slaal) Jaés (K2CO3 0.2 M ) = Ay0 dpcadla
S calll glaa H.pylori U (s aSll amivid) of 58 o
: Conjugation of H.pylori Antigen with colloidal gold
Al clae g g9yl cadll Jolaa o dua (V0 ) (A pmiiadl J plaa o Ja (V) Cial  m
A8 A5 ) s Aa A8 (Y0) Baad (pian  paasall @y 2l aa (9) I pH el
(Y+ ) Bovine serum albumin (BSA) o= (%) )= (V) ) pan iyl =
LA all Bl ya sy Bds s de e 3w Sodium borate (e S35 Si
ALEY (e ) 5ol A8/ 3 553 (V00 v v ) S pall 2kl lea aladiily Jlaall oy m
BSA < (%)) sl s~ Sodium borate I (e il s Sula (Y+) (8 cudl g ol I 3]
300 Jyenill Jillaa yuand Y
:conjugate reagent (el Jslae juasd
Brain heart infusion agar by Ao L il ae ) o« Hopylori antigen caiwdll yias
L 2%Ve - 4a 0 Broth A (e de (V) (B s g )kl leay oy g das
Test line reagent gasdll b Jgae 3
0% o G 1adny s PBS 7.2 Jstae (e Je (V) Protein A (s (pade) +) LIAL piaa
Control line reagent 3kl b Jslaa 3>
. Sigma 4S & (s Goat anti-mouse IgG 4
Membrabe Blotting (=il 31,5 e dallaall Juass >
Preparation of test & control pad 5 rawdl 5 =3 saill Jay y& juias -
(V5 Y) dmala A jy Slaw 8l o5 Hla (A Jo/ pide (V) S8 (A Hopylori st J slae casa
. Test control line 3kl y (asdll Jad 8 Lealadiny
Os085e (V) Jaras acaiaalls Jas sy Tans (Y0 x Y, 0) (ulity Il 18 JS (nitrocellulose V) (s adad -
o/
o (150) Al Lagin PCV 4k e (55l gie @iy 3 jlagul) Jad g (asdll bl auia g -
a8 (Te ) saad p (O67) a8 o8 dsentl) sy Ll ) i
: Preparation of Conjugate Pads ¢_iall Jay yall juas -¥
~ s (Yo x),50) (b Il i ) Fiber glass daala 3l Caldy) Loy yi adad
5BSA (W/V) &= (%Y) 5 (20mp sodium borate) de (¥ ) I osiall Jstaa (3 Jo (V) sl -
Tween 20 = 0.2 %(V/V)
,&g;(v.)sm(s(zv )Z\;JAQQA;J?SOAJGJJJ\Z\;JJ‘;\Q)ﬁd\d}hﬁgkz\)ﬁd\m_
Preparation of Absorbent Pads uabaic¥) oy ji juas ¥
Aa0) 5y Aa L Jads Yaw (¥ x Y40 )Ll Filter paper zesd il Ll & Cuali
Ad el Bl s da o Bada 5 (gl e Gualll g b g -
: Assembling of pads il &l aaesi ¥



Ll ) LeB b Cidam s Master card s (+5T) (2 PCV 33k (e slian 4850030 dajiia Caeadinl -
v Gualll Jay y5 aladiily jasdll

s cile 94 gla )l aile g o spiall Calia 8 Jal i) Cinza g -

. e\.ﬁ;ﬁ.uy‘ U:‘AJ("O( /\-Y):\A‘)m LJJL:.J\ .Aa.\la:i\)ﬂ\ calhas -

As8Lal) )
¢ oaniag) Jeall il laal il yel agale < yals Galdidl e die (¥ ) il aall cilise 2o &y
Esophageal gasteroduodenal scope e 5Y) g 82nall g o5 pall plaii tas 5 (e Ciliall Cizan &3
iy A ga ) Al g calatl) AellS ik 8 (OGD) unit
O LS 5 ) Al il e () +) Cihae ) (s 8 (sl A e il Aige (V0 o) Gaandll il & yelil
() ) sl
AT dsae iS5 Atlas medical A8 yd J8 (e datiall 4 uiaY) saall o 3 _pasall 3aall C._M.ﬂ\ Cai 68
Ay HS yead e caaie) Sl 488 /(YY) +) 5 5% JYA Test line oandll b jels ¢ yriaall
. H.pylori Ab g3l
LB Zagas A H.pylori LA IgM A5 1gG oebiall cpl g oIS 2 g 5 (py il 2a )
Seead) i hacal (gl je ) sedal dilia) Ly ySAlL Alal) condil 4 of Al S i) Capdall (8 (e aaiad
LT 3aaall dpaill ¢ AN 3 ) all and Aula) 5 gl
() & dsas
Faria V) Baall & jle (5310 38 e (5 pemanall a5l aladinly Cacand il Al dus pall z3lail 2xc
Atlas Medical 48 & (5

No. of serum Result
AL-Razi strip Atlas medical strip
30 Positive Negative Positive Negative
20 10 20 10
Total 30 30
laall
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serologic response to protein in Helicobacter pylori broth culture .infect.
Immun.58:603-610.

6- Avraham, R. , Keith, E. (2009). Biosenser and Biodetection (Method & Protocols)
."Electrochemical and Mechanical detection ,Lateral flow and ligands for Biosensors "
P:217-233.

7- Soll,AH.(1990) .Pathogenesis of peptic ulcer and implications for therapy .New
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Preparation of Giemsa and Wright Stains kit
2 ae SLE o i AR e ¢ (e Ldhas plewd ¢ aad il slic ¢ audl (e
dpadldal) ) U g & ganll g 511 3S e / Sliall gl g Ciad) 3l
biorazitest@crid.industry.gov.iq

dadal)
Q\J,\E';A‘;EJM\J%JJ)A\ _))AY\QA( Human blood smear)d\.m&\ﬁ\ ed@)ﬂg’a&j‘}.ﬁaﬁ
‘;4;‘54.4]\)@AA\t_\;juaasﬁjz\m\;myj;\)@J\‘_gus;jju\.uuY\adwa#hjﬂd\eﬂ\ua\_).o\
gy Hddl) Aalaial) Qlall (e ) Arsa et (Cul ) Arsa )linall 038 (e g Lead 53 ga sall llislall
dobaal ua elianll aall b S 5 AW jonal B el JSS pa80030 3 1 L ke Gilaladiu) 3aae0])
PR g jeaall Gt cliand) aall b S o) 63 G G 8 Jenn Laa 3l Glias o 30k sl 5 45 63Y)
dapa Wl | gl jeadl cnd dia il 5 5all Glie g abaall e 33 ald) e Al auail " Ly
LS 415l al ) e (s oailly e sas g5 SI gl 4y lal) 4815l asle ojlad (A 230 | Jas
Calll AMas Aol e daldie ) Y Aapa el 3 L0l Jldls Leaa) (e Sllshall e (g a8 aadis
el AL e

s Slanall 038 Caad M8 533a e JS Giemsa Stain-Y Wright Stain-) Crtrna (e dlli Bae G pas

3l 85yl Faal) (Al ) G B il Aaill il 5 (538l dalall Aaall i

< yifie Sy 3358 U (e Clia il 038 Cu a5 4 jeme 4y 33 (50) o g 7Bl 5 J penall 2gae din pe
At 1 jgadll il i€ g il Janl) Aaial) Byl ilisal) i) 1yl (bl

Key words :Human blood smear, Giemsa, Wright
Stains.

dadial)

v 2Sly 3)5Y) di) Jslase o) Romanaceky (Seiba sy (ol allal Cali€i YAY ale 8
S il Lelina (s 030 530S e (5 32 3331 3d (ol Um0 (30 520 6l el i o3
JeaSIL Lld) s Azure B s Azure A Wt sl sae (e S0 sl 138 g sac @l o) (paaladl e 418
Clina Ol AoVl Lgd 83 sa sall llihall g aall @)l gal Bas 4 it Clasa (sS85 I 55
O il 4 gaall i il pnal il | e drua jind s Sl ) drsay | e drua Jadi (Suilay )
e 55 e a5 Lellad (e Led (S AdLal 5 )3l Sl
o) yanll LN A8LYL G )l wdl) LA (sas) o Sl sliand) adl) il S se b a2die Cy) ) dsalal
e g dgamall il pe¥l IS aa auall e gl oo cliandl LA A Hll ddda gl o) 5 45 geal) milaall
£evt) Onbe slianl aall LA a3e o) 5 3 oaal) e 1 b ¢ sSile Lle all & eliaul) anll el S
(( Leukemia) LS ) ) ?JM aban) Jia a_x\ﬂa‘;ﬁ S8 daxdl 12a &8 28 4 eﬂ\ (e W“a..n/:\,ﬁ; (\ Yoo
3 e JB 22ad) 138 (65 (g A Apia je SV A gl aall e et eland) aall il I dae 65503
(1)

uandi Ladie 4dlide Glus 35 g jaall g dusall lgie sloanl) aall LIA (e ddliaa o) g3 4 e cllia
(Neutra]):%_‘i_aid\; > WTEON | PSS 01 | G N | R &\}'\\ A0 Sl ‘5..1}__.43\ eaall Gias



Gl et sl ye 5, e IS Ol s e Al 5 (Basic ) 4@l y(Acidics )ir—aeally
sl Claa 5 4 laalll LAY Jalli g Gl

Al @l ghadlly fpuaill doleal 4SS0l S S
Aaeall L) ) A g Al aliaiel s 2 gol) Asnal el 1) Sl plaall (pn Rball Ui -
A 5al
(4) A yoal) Faedl) 1 sS Abaaal) adl s 58 al) () el Anesall pedans (e Aiaal 3k ) J1a5 -

aad) & 3ad)

A s a3 55 we (0 (3.8gm) 4130 ( Giemsa stain solution) ) s daa Jsdaa yias
Sl gSall 7 iy Aaine A (B a5y (250ml) Gao—lSll (250ml) A Al TSl (e s
Sl Aaall Gl sd (e S s Alal gie al) Az w324l ((shaker ) zlay s e S aa
4 gha )l aial (glall daSaa g Adina doala ) 408 8 4303 (Stock Solution) 8 3S all auall J slas poia s
(2,3) . plaiu¥) J Gapall o j5 g g 42D Ledada (S5 allaa g 2 )b 86 (8 Jadat
s dapay 70 )l Jee 43y )k
OsSh Caida Jlaa puimng g (4883 2) saaly il Jsasll e <l jlad a9 Aol 50 AddaAl) Axsaal)
dcadla da Hu Aanally alddl el Jslas e (8ml ) () il 3 38 jall avall Jslas (0 (2ml) e
@ sllaall i) 3l aaes Jaxd s (Coupling Jar) gall (e s A 4sdddl) dapiall aia 55 (pH =7)
< iy Cadatll dala e 40 5ae 5 ) goiay pida 5 (Ll )l edl) Josii s (4883 30) 32a) & i 5 Lgra
(2) (100x) 358 (Ao 5 A Hl Al s peaally and & o) sl (& anil
e (60m]) (A daall §snia 0 (100mg) <% : ( Wright stain ) <l daaa Jslaa joaaas
Aalal b Aelu (24) 53 amsr s 48 ,a 5 ) m Ay cane 0 5 g el 5t s 38 5al) Lkl (5
(23) . Gl daSaa g daine (8 3 hda s danall Jolae md ) e da 3 (137) 42y
-1 Sl dray @ Al Jee 43y )k

s (3 (5 AT dag i Adas) g dag ) Adla ) iy Aala 31 Aag 33l Ja g A pall (4a 3 ke a5
el sell b Ciall &5 (2-3 om ) ¢se Lelshe Al An e JS 50 A 3 (45) W8 Jue sl 3y el
A Jll) Jslae o (2)mis A 8l Jask 5 3080 (3 )aaad 555 (2)ml ) kg oo
slally dagy p ) Jnti aazy 5 (3383 (8 ) 3l &l iy g drpall Cadadl ( pH=6.8) 4mdaala da ja drally
(4) . (100x)5s8 Ao 5 a3l duaallyy (S guiall ganally Gandi o o glly canil &l i 5 (5 lal)

UALLAU @m\

035 (C.B.P) 4 j—= s (Complete blood Pictur )13 lasls)saall Ll

Ailide o) Iy el an VLA el 5yl gaall caad pdl) Cilaaie s Gk e
-1 WSy

Llaa 5 jumnall asally 46 gumall Ay 5l 8 335 G50 a0k sl <l A glaalll LAY ¢jela
Gl 5,51 i) il Jpeadll dgan 8 5 pmaal Dl A2 puadll day 8l il (S
A8 )

Aalaall a8l (A Cuad aa g e GOV (I dile (525 b 31 Al LA & 00 shle jela -
gl J saall dgre dag i pe Bildae (IS



o Glae OIS Alaall Ay S8l 8 st o sa g ae oy gl =l (53 5 O b Alalaial) LOAD 0 jeda -
Al s Jsaall dgra dag 5

Gillae OS5 dplaall dag i) & cand asa g ae a2 sl (8 el sk Apaalall LJAN @ jeds -
gl 5 Jeaall dgre dag 5 ae

Alaall Ao il (8 Cainlidga g e ) gl (I Jile Bale ity (5 5k Apac Bl LAY & 500 gl jeda -
gl J saall dgre dag i ae (Bildae (IS

Claliiiu)

Al iy S g Gl 8 Aaadivsall Jilas sl Juadl (e 203 (i) e ) jann )bl a3 Gl Casll (e it
)5V O 3 ) Qg Lae LD 48 (he W 305 yulies Ay $ LdaiaY | e LAY A0 elld 5 eliayl
e (5 fua e S o) g duia je AV Al Lpaladsl g LA aae A la ) oY & dl) el Gllas
e el Ledaea (e eliand) aall ey S i 30y ) Db | 4 seall miliiall o o) yeall 5 eliagldl LAY
nutrophil Aabeiall LA & 65 (e elianll LAY axe 2L ) 5 XS anadl lgia (Al Lo (530 255
bl Jazall e Aalatiall 5 4 glaalll LMAY Jana 300 5 g 4 )00l (5 ganll 2ga g X3 anlall Jazall o
2l S e a5 5 LS U1 ) adll (e BLaY) e "Sliad Fpu s il o530 3sm s G ey
OBl s | (DY) delid) (b (e Al die dala J8) il siaad Glai¥) delie jluadl e sliagll
Jasall (e Leidly ) el Anemia (p) 38 )oari¥) 3 g 5 38 59 Led G sl saned) A g ¢ paadl aall Sl S oxe
Aa 25 oo Ol 4 sedll miliiall ae (alias) o) | glaall al el OV 8 Caglle jal g oapdal)
(1.3) . e all Gl e Al 5l plaally (i e (M aae @851 jady Lain jaiusall a3l

JJL\AAJ‘

1-Agarawal ,R. and Light ,R.p.(2011 ) .patterns an prognostic value of total and
differential leukocyte count in chronic kidney disease . Cline. Jam. Soc. Nephrology
.6(6) : 1393 -9

2-Shapiro, H.M and Mandy, F. (2007 ) .Cytometry in malaria: Moving beyond Giemsa
Cytometry. partA :the j.lintern. So. Anal. Cytology 71(9) :693-5 .

3- Houwen , B.(2000). Blood film preparation and staining procedures Lab. Hematolo.
6:1-7.

4- AL- Delewy ,R.A. (2011 ). Treatment of Salmonella typhyimurium with robotics to
evaluate it histopathological and immunological effects on mice . M . science . AL-
Nabhrain university .
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Preparation of Urinanalysis test strip
c&wy;@icdyaéﬁJuhcéMJwJM
U:":U*:" d,,&l.n.w\ f-\)u! chC‘n daa) Jbsa".u'\
Al dphal) axad) Uil g G gaall (o310 S e / S liall sy haill g Cad) SLia
biorazitest@crid.industry.gov.iq

Al
s2a aladinlyg ¢ (il ye¥) G & 8 Al 3y dll (e (Dip stick ) J1aY! (et Jail pd e
Q)..'A;'J\ ci:u'a..g‘)]\ }\M\@'Aﬂ\ &L\\)...\i_"\l\ %Aﬂh\j&)‘é_ﬁ&u)ﬁ’ém ;\).AEQSA.JLE\).&S\
(o JS el J 5l llm gl gl e

(Boehringer) 4wial4S yil3 jiana 33 ae i) ( Glucose )5S ¢ protein ol | pH)
G5 Cun Dlia gadll o3g] paS Al g e 5 il Lail il o2 Cidae ) A ja g dpmnha die (20) e
e Jelal aie Lo Ly aey JbesS (a8lS) dusere Jolii dihie o (Sl 5 85l Loyl
A 555 o 0y L Syl o) sl Asnsi s 358 ) a2y i 1 sl 8 A 515l ) 5l
dalla il culS oS ) dalall daiall it 8 saall oda ayi die s Adal) Jle A A i
RERHEGVPNEER

dadial)
ol ) Adla) Al g olaally SN il ja) pand il dagall (e il (e Jll Dla b il
Gkl e Jsall JalSl (andll Jady s M2l (il el s s Sl Jsall ¢1aS dpcay¥) ) jlaal¥) sy
- Al
Ol (e IS asd 4y aalys (physical examination of urine) )3 (Sl asdll 2
M2l ) Sall
ol andll dadl pd aladiils 58 ((chemical examination of urine) skl (asdll Y
A8 ) eyl (3 Jeand A8500 l 4d )5 bl 5 e 3ke (& Slasadlloda, (Rapid test strips)
sl Aie (8 Doaslld) 2 sall we alelis die Ligl |oas Jamy gsleS R3S 8 e &)Ll
s soued) ) o A Gl el la¥) paadl Jadll A Lgie RdSy ) o) gall Gy L Lasd 6 (12
4558 alual ((Glucose) 5sSKll ¢ (Protein) s «(pH)
«(Nitrite) <l 44l «(Bilirobin) o= sl «(Urobilinogen) o silu s ) sall «(Ketone bodies)
21 (Specific Gravity) 4ue sill 43Ul
: oe “alSy Gua (Microscopic Examination of Urine) Jsll (s gaall pasdll -
LS ¢ (Ova of parasites) b hdll Cilcay g ¢ (Cells) W&l ¢( Crystals) <) i)
. W Casts)



[134.5] Jaall 3 sk 5 3 5al
Doy i (V0 ) (o st Baad dediiunall A0 W) o) gall ram 5 (1) ) Jsand) 1 A0 5W) ol sl

& 3alall am) Aol Al Bas gl PR
1- Glucose oxidase (asparagillus niger) % w/w 16.3
2- Peroxidase (horse radish) % wW/w 0.6
3- Potassium iodide mg 10
4- Tetra bromo phenol blue mg 0.3
5- Citric acid mg 110
6- Trisodium citrate mg 46
7- Methyl red mg 0.2
8- Bromothymol blue mg 2.8
9- Glucose (anhydrous) mg 10
10- Bovine serum albumin mg 10
11- Buffers range 5- 8.5 (5 buffers) ml 25 each
12- Methanol absolute ml 100
13- Wat .paper No.1 sheets 10
14- 453k kil 14 (PVC) sheets 1

P A )5l Ll i) i 4Gy 5k
Glucose_strip
DS h s Alladl) Gl 1Y) (e uilaie i 3e s @
. (16.3% w/w) glucose oxidase (1.3 unit)
. (0.6 % w/w) peroxidase (3300 IU)
41 Phosphate buffer PH (7 ) Jdis sl Joae A <wdl o
Jan s W sl (7 % )w/w xS potassium iodied zle cinal @
Ll 53 05 e owat. NO. 1 g sigd pi sl cadad o




s oY) sl b s gee T80 Canae @

Cals i A e (<0 sl i) AN Cile °

(PVC) ke (o g siaal (Siiudll Loy il Lo Allad e ¢ Lacal aladinly bl Hill cial o

e AU il cld o

[1.3:4.5] Protein strip

8k e (46) mg = citric acid 33 (e (110) mg (= G512 Jslae puas )

PH(6) 13 dpmalall 0585 Eumy Hlasall slall (0 (100) ml & I35 5 trisodium citrate

Lo Jslaall A tetrabromophenol blue 4xsa (< (0.3 mg ) il

Alkiie L i JSE e wat No.1 g 55 (e il G35l skl o

(s U5 el Joladl) L3, 0 i, Coa 0

A B a3 by g see IS0 dnand) Ll 30 a0

strip JS& Je akadi g Jad e jaa pl23300 ( PVC) 4nabia e 438 )5l Ll Hall ciall o
(141 PH-strip

DA il 5 40 (sl e e e Alal (IS Jslae a0
Methyl Red 0.2% w/w & Bromothymol blue 2.8% w/w
Aok Ll 53 U5 e Wat NO.1 g5 e si Gosahid @
A gas B e (g shall Jslaall (848 )5l Ll )il Cuset @
03 g b g s A all 5 ) ya Aa y Faseiall Lail 8l Caids o
13l Jlad e jana aaiinl s PVC ake (30 4850000 dagia (o ph e derd) Il il caall o
oaal
bala Aadald alaainly AKELOL Lail il Cualdd o
Agsholl daile sale o Wl (5 say Aaine 4S50 4y gl 35 jumaall Lol il ppea e @

Baxl) iy 8 g Ayt M\Lﬁ\ﬂ\&&ﬁ&db@&\ ilbdazall asal J gl e dalisa aue (20)

il

- .

$(2) @by Jsaadl LS il cwilS | 4yl Boehringer 4 il dial sac e daiiall

Boerhinger A4S il dpiaY) sanll e dadaall 52adl Jae ()5l (2) a8
sl aud Cla il de | Candl sae il [ia V) sasll il
Glucose (mg/d] 5 -ve -ve

8 +50 +50
4 +100 +100

BEEEN



2 +300 +300

1 +1000 1000
2 | Protein(mg/dl 10 -ve -ve

5 30 30

3 100 100

1 300 300

1 1000 1000
3 PH 10 6 6

5 7 7

4 8 8

1 9 9

L) g AdBlial)

(Sl Apnial 4S80 Bae g Lt jliay sl (g da pe dlie (20) o S all B 6 jumnall indl sae 4y a3 die
DS and Jaa o Cua 8 jasal) Baal) 3ol e i Las (2) 8 Jsoad) coua 5 daiUate cilS i) o) ddaadla
(8) s Iay pal (y5) ey o) (ol Aullas Ans Cilisall (g (5) e 388 Cligall AS) dnml 5 A o Ay 45 e
DSl (s sinnn b Uasale felii ) e (7) el (s 3 (APPENDIX No 2 ) ol Joxall 2, jlie cilipe
il Wl L (11000) mg/dl Sedl (5 sise 8 T Telis ) ulae Jaié 505 Aie (1) (100- 300) mg/dl
Sl g Y Jans siall (g = ) 8 ulS (5 AY) e (10 ) 5 s @il (oasall (e ((10) el 28 i 0l
Gl a8 s guell GO Al Jad) Gy | KU 8 A je JSLEe dsa o Jo Lee Ctigoll (5 siad]
gl gas (eadal) sl Gaa cilise (10) <uilS G Al Gl ddle e dag il dilas 5 Aol 5 il al)
Ll s s el G il AlaaSle (el 5 5SS 5 (5 ) A
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APPENDIX NO (1)

APPENDIX NO (2)

- ua;ﬁl\ 9\);\3\3:1%
: Glia gaidll paeal g dale o) gy
i g g by Lpeand Uil 5 genll alins linal) (58055 48Dl 5 Adlas iy gla 8 il wend
Eﬁumu\wt@mﬁj\ﬂ\}ﬁ)mﬂ\h\)ﬁﬂ\m
el Jay 08 34T aay lua Al las
Al 3 Aleall ) sall Gl sd aiad Ly o canui g )oY Aie 8 JalS 0S8 Jelal) Aahaia (ks
¢ 3) Cadiall gl Can g Adal) CiDle e Al A il g Gandll Doy i e Al o ) () s

-,-l -() - ._1 SR

-:Normal Values 4wxpkhll ol
Uil a5 8 el o) gall Al anil

First morning urine

During the day

4.8----74

No. Gldazal) bl gl ddaal) Cilaaall
parameter Reference range  jactical detection limit
1 PH value

Range 5---9




Protein

Albumin <2 mg/dl 6mg/dl
Glucose
First morning urine <20mg/dl 10mg/d1(2.2mmol/1)
During the day <30 mg/dl




W Llae e Al (K20 «<Na2O / 4ot 3ala) dada sl cililial) pe 33WY) 56
LSl pa g Lala § Clygla delia & 54000 5 gl Ciland)
Utilization the by — product resulting from the production process in
the portland cement plants for manufacture ceramic and glass
containers
Laa daaa b R b padad) ¢ e ae Gua g e gala Glaal
g.b L&l ae 3}‘1\3 TR Lf\)uﬂu\z\
cital) g Aiaill i gl) 38 sal) / S linall gy ghal] g ual) 3L
ncp@crid.industry.gov.iq

-

ADAl)
Uis( %Y <%V %\ %0 ) W ot 4y )5 oty zla Hl Adald ) S lal) Bale (e dpeS il
sale Juaiil b il e gan | a9V €0 )N Cliay 5,0 pa ila )y 8 e ¢ KN Al (55 (e
sle gsind Akl b laele g 3l Alls alasd) ) Al Leae L) i) ade g dkalal) e el Sl
rmy S (pada ) by Sl Bale (e ApaS Cadpual 284G 5 A e CilS Cua LS (e Ladd(0 )
2ol z ol 2as ¢ GalssSI 055 e U5 (%08 %Y %Y %Y %o %) %S5)
((oand J< saanallc 48 3a¥) Al ) Cliial sall Cann) A 6ol 5 JSE a5 colal) cildalald) ) Capal
EM\GS\.‘J\&;&);eeo(\V~~ FRRKKEA RIS R )'&J\);Q\;JJ.}Q\}\&M
ol wilS Mg ((Ashll il g elall Galiate) dus dalusall ¢ o gill o35l AUSH Yelia gad |y Hoide
Loy 5B 3ale Wb Capal g Wl cllalal) sl o priale Lellaa) oty Lae dple Cilia sadll
a8l aaa) Gal 5318l Bale e Uiy a3l (gadan e (%) 0 Yot g 0l 338 035 e B s( % ) ©)
G LSy plall Glis Juadil Gl axy Gy Gualill 3)) s daja il ella g (s S0kVe

i) ¢ gla ) Adala ¢y sl ¢ il sl Chtand) ¢ dpa jadl culdliall —;Aualibal) cilalst)
dadial)

el skl (e 3508 s o (g i3 Al Sl sl Bale e 5SS SlaS @ S S Ciians alra 7k
Y 5 ¢ il sl e iy = Gany s 3) oS5 sandlSH g S ) ddlal (C3A . 2% Na0)
3 gall Adald 1 CaliaaS by 5l oda (e il aladind Lia s salall 238 (o (aliill Juw e Eanall (g0
laal ypall delial 41 e g adll g ad G Sl aa s (381530 zla ) zla 5 dclial alall
gl ASE culal S je (e 458 Al Al ge dhlA jea o ol pla 3l deliua o) ()
Agdladlle da gl al & Gl Gl 4 i 5 Al (Si02) sSilendl 285l Jis (Glass Former)
2lS) Llal 5 CaCOs psaadSll s NayCO3 pspasall Clisy JS5 ¢ ALO3 psial¥) 2nS o) Jie 43Ul
daay a8 35al)l e alasll dajll ojrae @dlly osShadl Sl 4 glalica A
ﬁ)&uaﬁ;ér— MMEJ&:W J\}Aducﬂlﬁeo(\\f~ ~)&\PDJL€_;AJ\A;JJL§.MU(%80)
iy il sl salal el S il Al Sl () | (asamlisll 5 a g0 geall 2T lgaaill
dayo i e aels Al 5 ) sgaall o) sall e b liie )5 zla 30 Alal) of gl dhals ) Lgidlial 5 S
psanallSl 5 o 503 geall 2S5l o Alle i e (i) Ledl giny lailly lld g ALalall leail) &) a
. ((a):\.ml&‘ Q\.ﬁj{)\ﬁ aJ.J.\aA)



ead) 5 5l

s Aeadinedl 8 jeay! g o) sall -

asal¥) 2S5l (Si0; %99¢99) 3 stail)  Mall daiia i dikaia Jay 1 ala 3l Jasll : dlexisall o) gall -
¢ (A1,0399.98%) 355l Je : (Al,O3)

.(Na2CO3 99.98%) 5 saill ille : (NaxCO3) oo seall Sl g S -

:oan¥) sl (Vogel) 4k JalS Jbas dalat Lol (5 saly (S8 i Jasa eili) el 508l
28 5 laal ol 5 zla 3l e lial Aalall 48 500 (e agle Juan ¢ 3 yaS Alaiad (V) ol 53S0 andiul
QS el Jilaill asd agle (5 5l

zlasl clelial Zalall 4,80 ZUl) 3800 zla) alba axdiul (35 #las) zlasl Wlasc
O3 0Sa(VO Yo ylaie (ol ana (e () an ¢ (el yaudl 5

A 3eOly dae sl ¢« L aaS(Y) aian (Kern PFB) § 55 oo O e 0 Slaaall s 3 e -
T ol G8 @O(Y e v ) al 5l s dan (Binder) g 5 Ul s Gdee ¢ Al gall Ll g jpianl
Sa (o dadie a2(0 ) da Laa gV (e il (29(1 004 )5 5l 5 ) s 4a )2 (Nabertherm) g s
Kern ) &}.ﬂ ERIVEN u\).m ¢ CJLQJ\ d);j L"_\A&uiﬁéeo(\°~~ )'SJ\); :\;)J M} e PEN
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Kaoline- Q2- Feldsper system" Jour. Eur. Ceram. Soci, 24, p 3169-3175, 2004.
2- R. Sarker , S. Ghosh and S. Kumer Das" Waste Silica from Aluminum Flurida

Industries used for Ceramic Whitewares Amer". Ceram. Soci. Bull. Vol.86, No.
10, p.9201-9205,2006

3- ASTM Vol.15.02,"Chemical analysis of ceramic whiteware clays”, C323-1985
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Detection the carbonyl compounds in bottled drinking water and

juices in plastic bottles
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Improve the physical and mechanical properties of recycled

polyethylen triphthelet (PET) by using improved additives
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Improving flame Retardant of some Plastic Materials used in
Packaging Processes
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AU il jh 0,05% a9 b daniwal B ghaall A 3 .65
The developed formula of Nasordin 0.05% Nasal Drops
Crpn aila 73l ¢ Glab (adA) ¢ Cpun 3 gana £UA ¢ gi A G (rlla G D
o) _yabu - ddall il Jlialf g Ay ga¥) ds Lial dalal) 4 )
Sdi_Sama@yahoo.com

-

AadAl)
Oxymetazoline 33te e (5 sny DU @l jlad (03 550 pasivd Formula 4aS 5 sk caad) o
Aaail) A il A JSLiae ) seda daiti ) QY U e a3kl 5 (%0.05) S5 (Hydrochloride)
A siweall il sy o)yl o A glal) il Sl anall 5 Ay 5091 delial A alall 4S5 30 8 A aiiall
o adg g @D )yl n gl yeantiead Aaadl) A€ ) e A casdiiadl culul jall Cay jal Zaal)
Bagaa A€ 5 el (e el JBA (e dia 55 JSLIN 228 gl il yiall Camiia g 5 Lo JSLE)
il

O ok Coay sy (stability  study) Abil) Au s () casiiall A syl A il Ciaiadll
s o) ) 5 A ilaasSll 5 Al il Leili ) 5o 8 Lalle |l 310l &y B35 (40 °C &(RT) 30 °C)
Ot 8aal Ladlia s b Cudae | g Aayliall 5 yié AL

a0 ol sl e Jaid) M)y pamnivsall ( Know How ) &8 yaad) s gaia g 3 il oda ) 1ot 5
DA (100) Al 5 A0 0 A sl jricaaill 458, )la Caif g Liliaal ga 5 LeiaaS 5 Lgle 53 Cam (e 408 il 8
el Aldia) go Cidda g

.Oxymetazoline Hydrochloride ¢ il <l ki -; dsalidall cilalsl)

daaial)

e liisall g4 52V deliial dalall 4S 330 8 iie (%0.05) S il s <asDl ) e 500 )5 5L yuaniians
) GERY ) 3eS adiing g3l 5 dpdall

Ll Caaii (296.8) u 3l )5/ Oxymetazoline Hydrochloride (s swasivall illadl) salal)
£33 (3.6) s ¢ slall (a6 3 (6.7) (A 4 2al 50 A skl pale ¢ aeli (g sk (anl (5 saua
Jslaal Ph dpcaaclall Allall o 5ull 5 H3V) & s Wlae ¢ o589 5lSI (a6 0 (862) (s JsaSll (1
1] ASae Sl e 3 Lot ¢ (6.5 - 4) Om 25l 5 (%5) S AL el 8 5ol

QLAY 5 FLEY) (e & ) 5 (vasoconstrictor) Ae s2U dirias 3ala (al s e (S 5V B3la iad
(12) Y Jomitaad e o il s Gy my (st (3 el (o5 ¢ phaladl) L2 V) e a5 Loie
6 G5 Jilall s uadlall 8 i) gl Gl yel (e cagaill agl 551K e i e aadiudg el
[2] s

«spray 313 sl nasal drops < <l i Laca sa (il 5 3lise (oS Y (50 (%0.05) Jslae adding
sthall sl e s Ade IS () e sy (o e B3le

pie JMA (e A8 5all oda & daiiall dapadll 4 il 8 JSLae @ jeda of 2ay 4 il 028 sl g
S o el 13 e g Al Ay ) sl Cilaasall ae Al 48 il (pH) dpaelall Al 38 5
A Calaa ) sl A il pha b



A ) a5 AilaasSll 5 A0 3udl) il gall 5 pmaivaall Alle Al 5 4 ) Sl s -

Ay sl saadl o) 4 7 sansal (53] Gani juiantosall (pH) deamelall A2 40l e Lilial) -
i)l il L (Raa)

4 5 gll aaia Jale aladiuly 4y ) siwall Glaasall eam 40 5ll (tonicity value) 4o sl dad Jaaas -
.l (tonicity agent)

otand) ¢ 3l
il B sl 3 e o s Rl B 8 e A LB bl i ol
3 aals il anay 3 e doa o ALY S Al ) Jeagis ¢ USP3S (Sose¥) 4sa¥) ) sisd cavn g
« Oxymetazoline Hydrochloride) sall cuudl 1 (b LS 5 dapal) 2 5il) e da DU Dbl o ya)
Sodium ¢ Sodium phosphate monobasic<Sodium phosphate dibasic anhydrous
Crulie JL3A Ao gy alas g Hhasall clall (10 skl (800) & &L Disodium edetate«chloride
LSS ) gy W3l gl (L3 (pad 4883 (15) B2el5 ( Mixer )
¢ LA ) il ae phadal) Wl dadl o9 il (1000) () Jslaal) aas JaS 2l gall s JWaS) 2ie
gball sl g Jslaall =i ¢ (16.5-4) O 0S8 OF e Gl Jslaall pH o dpadlall Aol cad
dala ) il jd 8 Le 5 aiedll G jad daiaall del@ll 313 (0.2241) g el 5 dniaall Al = A (0.45p)
ALle 15 dnis dana 5 435k
215 shaal) A L Aala A i) e Jeas
- Description and appearance : clear, colourless solution
- pH :(4-6.5)
- Content limit % :(90-110 ) % of the labeled
amount of Oxymetazoline Hydrochloride

L) g AdBlial)
Jslaall alatinl el Cum sadinall cilial sall ) 1sbiial (2,1) O st Laal 5 UL Ayl 2 ) 3 s
e (e (45854l 5 phosphate buffer pbiell
4l Wle UL (- sodium phosphate monobasics Sodium phosphate dibasic anhydrous )
Jal=S sodium chloride 3ale aladivl G35 Aaall 4y ) giuall Glasaall sy (pH) drcaslall Al
s g L ol ol g LsbaasS 5 gl 58 dalad g juasiaall bl 8 el a5 ((tonicity agent) 4aisill Javss
BTy st Caaadl

laall
1- Physicians Desk Reference PDR 52, 1998 .
2-Martindale, The Complete Drug Reference, 35ed.,2007.
3- United State Pharmacopoeia , U.S.P 35.



Stability study results

Tahle-1
Storage temperature :(R.T) 30:C +2
NO. | Tests Specifications initial | Imonth | Zmonths | 3months | Smonths | Ymonths | 1Zmonths | 1Smonths | 24months
1 | Ageesr Clear free from anv forei il No. |No. |No. |[No. [No. |Mo No. No.
SPPEATACE ) ot cles solution O change |change |change |change |change |change |change | change
No. No. No. No. No. No. No. No.
2 | Color colourless comply |change |change |change |change |change |change |change | change
3 |pH (4-6.3) 5560 547 |33 | 5AT AR 54T 1M 54 547
Assay% (30-110)%0f the labeled
accordingto | amount of oxymetazoline
4 | USP3shy HCL 9565 [99.68 |99.28 9989 |%849 |88 |98) 9 97.32
HPLC method
3| Sterility sterile comply | comply | comply | comply | comply | comply |comply | comply | comply
§ Ez:ﬁﬁlm (196.6-635 3)mosmal /kg | comply | comply | comply | comply | comply | comply | comply | comply | comply
Table-2
Storage temperature : 40:C + 2
NO. | Tests Specifications initial | Imonth | 2months | 3months | 4months | Smonths | Gmonths
Clear 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.
2 | Color colourless comply |change |change |change |change |change | change
I |pH (4-63) 3.56 53 331 5.3 3.62 3.6 36
Assay% (90-110)%of the labeled
according to amount of oxymetazoline
4 | USP35hy HCL 9963 9965 9928 9938 |9889 |991§8 9771
HPLC method
5 | Sterility sterile comply | complv | comply | comply |complv | complv | comply
6 Eg;ﬁﬂmm- (196.6-633.3)mosmol’ kg | comply | complv | comply | comply | comply | comply | comply




sl o e sk Jgens LS 5 bliial 66
Formulation of Cefdinir capsules 300mg
s Ab adle Olgle Gud g Gl ¢ Cishal) an ) 2 b
O a3 ¢ dark (uls Gaa )l v ¢ dihal (b 3 gana
81 pale / ddal) cila Jlical) g dg gaY) Ao Lial dalal) 48 )
sdi_Sama@Yahoo.com

dLadal)
daall (e (A5 Cefdinir shsdss sbe (e axle (Y0 v) o (s iy JsanS 48 5 Balisial Gl 1 J5ls
el LS e Aailil) Y] s z0le 3L s Il i i) il ) g sligadl (e Gl
1
(V) 320l % (10) A 43k 55 % (F+) 30 a da d Cand Aagliall Camazad] 4y yoide dm g o juian B
s Al V) Al = JOA ey gedl (1) Bl 9 (VO)Aaans sk s % (£4) Bl Aa 25 | jed
Y gl (e Qi LnSia jee umativsdl ael 5 48 jaall
el et L..gj..gadb.'a.ac B - CM\
daial)
& Obs Ak Hdeaddl ) Gl D dadi sliay dolia 33l e 3)ke Cefdinir sl sile o)
C14H13N505S2 4l dxpall s | dpac Wl Jillall (8 sl sl s caddall ¢l ) 1S 5 haned) Ganla
. (395.41) Susllaiisg
LSl e Aailll clY) Aadlas 8 addid iy saa sllisd) e G Jiall (g (5 05K dan ikl
ol
i xS/ arle() £) JuilaY) die 5 Cpnal (M Aadie 5l 53 500 Ao ya prle (T 0) Led Basll Ao sall 5S35
¢ cLie 6d\.@.w!(u_nacLgﬁcz\SAccéla)wwqjq)dh@@)\j\ﬂ}@\d;seﬂa(ﬂ~~)
Ja 0 /pale VYO e (5 5a8 Blaayarle (Vo) Jhe JpwS JS& o ol sall juany 5 iphaa ¢ o L)

tand) & )
40 U e Al A€ 51l Craimy il 6 e g Apliall LSl (D) Jgeasll et s2e Cy jal
Ll il e g aala €0
.‘)SA}‘)SgLQ(o")dA.LAL;Q )ﬁ}‘\éﬂ.ﬂ\ J\}AX\&“_\SA..!—\
- cefdinir compacted

- avicel ph102
- aerosil 130v
-sod.starch glycolate
) saal Jalis Mg- stearate 3ale Ll abisat (”3 Caalda (\ ‘) paal LAl ‘_g Al o gal) cudals Y
LA @lay
-1 A Cldial gall G g J sannS Aad 43S Ao 535 yuanivsally (alad) iblal) 8 Jadall Le Y
-Cap.size : FO

- Weight of powder :450mg
-Disintegration tim : (N.M.T 30min.)



-Weight varation : 5%

-Dissolution : N.L.T 80%(Q)of the labeled amount C14H13Ns5 OsS»
dissolve in 30 min.  (usp )
-Assay : (90 —110) % of the labeled amount ( usp )
L) g Addlial)

aildial g 4305 Lo ¢ 5al ddee il (sae 48 jaad ALAN A )3 I juaniiaal) i) 388l 138 e
O o (V) Oalsaadl (g s ylls Apal) 4 sha jl) ae agle ddalsall 3 )1 jaldl Sl ja 5 (1) Gl S (0
3 gall O iy 138 s dasliadl ey wie il g saaizal) Clical gall ZES Jas ULE ekl 8 sl
Gaiall 5 58 Alda 45 5 e A€ i o Jseandl duulie ClS saaaall LSl 5 A0Sl 8 Al
Gmal e Juas Cus g 4315 33l of At sale of 400Le ale CulS o) g ona JSE W50 sale JS il
il Flas o sl Lae &Sl 8 3 3 seay (3 saall ) IS5 Dissolution 4iBad) daws
= s» Cefdinir 32l degradation Jias o) & jelal Aledl) salall Zadla Al )3 o) WS <G
(t) el Qe Aladl) 5oLl A imy IMS (g dgle Joas Lagie Jadll (¥ @lldy 15Y1 ds 0l

(T YV S

J.JL&AAJ‘

1-  United state pharmacopeia ( USP ) 33 , 2011
2-  Physicians desk references ,64ed , 2010
3-  Sean C Sweetman . Martindale The Complete drug reference 35 ed , 2007



Table 1.

Stability Study

Product Name;Cefdinisam 300 cap.

Storage temperature :30°C &R.H 65%

Parameters Specifications| Packaging: Alu-P.V.Cblister 6 caps

Storage months Initial |3 6 9 12 Limit

Color of powder | Creamy Creamy | Creamy | Creamy | Creamy |Creamy

Capsules Color | Blue Blue Blue Blue. Blue Blue

Disintegration | minutes 7 6 7 8 10 N.M.T30

time

Dissolution rate | % (103-120) | (87-91) |(86-96) |(90-101) |(92-103) | N.LT80% Q ofthe labeled
amount C14H13FNs0552
dissolve for 45 min USP32

Wt. Variation % comply 7.5

Assay:Cefdinir | % 96.93 95.77 9596 19548 94.91 (80-110) of the labelled
amount (usp)

Found mg 290.79 |287.31 |287.88 28644 28473 |300

Table 2.

Stability Study

Product Name:Cefdinisam300 cap.

Storage temperature :40°C &R.H 75%

Parameters Specifications| Packaging: Alu-P.V.Cblister 6 caps Limit

Storage months Initial 3 6 9

Color of powder | Creamy Creamy Creamy |Creamy |Creamy

Capsules Color |Blue Blue Blue Blue. Blue

Disintegration | minutes 7 8 9 9 N.M.T 30

time

Dissolutionrate | % (103-120) | (87-88) |(86-90) |(88-103) N L T80% Q of the labeled
amount C14H13FN50582
dissolve for4d min USP32

Wt. Variation | % comply £7.5

Assay:Cefdini] | % 96.93 95.77 | 9558 | 94.63 (90-110) ofthe labelled
amount (usp)

Found mg 290.79 287.31 |286.74 28389 300




458
4575
an 457
£ asss T~
£ s %
@™ 4565 \_‘\\
E 4555 >
% 455 . . |
c 1| 5 10 15
=
L]
£
time {months)
w=-0001x+ 4571
Fig.1 Cefdinisam-300cap.30C" {Cefdinir)
458
4.5?5¢
W 457 “"‘“*\\\
£ 4asss
[1-] ‘:\\\_ b
T asss
R ass \7
: T 1
5 4.545
= 0 5 10
time (months) y=-0002x+ 4573
Fig.2 Cefdinisam-300 cap 40c® (Cefdinir)
0.0025
~ 0002 \
e
£ 00015
]
c
© 0001 \t
E
= 0.0005
D T T T 1
3.15 3.2 3.25 33 3.35

1/T X 10-#v=-0.009x+ 0.032

Fig.2 Cefdinisam-300cap (Cefdinir)

4 574
4 562
4 5654
4.559
4 553 1

M D O L O

4.574
4.562
4. 56
4.55

[{n Ry R R

0.001 3.3
0.002 3.194



aida 0 Lo M i (ol B dus 5y gt .67
Reformulation of Finasteride 5 mg Tablets
Ol Guigs Gla ¢ Gaa ) e paal) ae (rlla (a3
darky (ube aa )l 38 Cibal) (ule 3 gana ¢ dana (g 9) Jo Bl
o1 paley/ ddal) cula 3icall g A 9aY) ds Lial dalal) 48,8
sdi-sama@yahoo.Com

-

LAl
zoe 8anaini arle(VE4 )43 axle(®) e Finasteride i (al 8 A4S 5y sk cuad) 5l
3 5 dissolutiondledll 3alall ) st A (alddi) (pa ‘fbu Aalad) 4K 5l enilS G | Gl gl PENSZY
XAJJM&MMM\%JQJ&}QH&JQ_IJ@BL JMMSJJ\ Y L.A\ &_t;.ﬂ\ d.\aﬂ
Aniall s IS (a5 Y(VO Yt sk 3(E 0 )Bul o Aa 35 %(10 Y Aysh )y AT )iola
¢ Lﬁ)ﬂ\@é\:\h\i\ J\}d\ @ﬁ}%M@M\jMKHOW-HOW:\A}A\ _)ucm_gz\:u\aﬂ‘ﬁ\
india e yuasiall Jhel a5 Cadeill s Lnil) Clial oy jzaaill 48 jlacdeal) cilidhie y Cilical s

Y Ul Oe it

.&L\&»}),\cdg\)m:c@

A8l

-: o= 5_le Finasteride 33 ()l

4-azaandrost-1-ene-17-carboxamide,N-(1,1- dimethylethyl)-3-oxo-,(5(alpha),17(beta))

372.55 oal 0555 CosHagN,0p A sad) Leiasas
B sl ey elall (8 s | JISEY) daad (g ianl L S 5l Ganl (55h Bene (o ke
sl g a5 il
) O i il iy A (alpha-5 reductase) S s 0-W 4 53 Jadic Finasteride 2 il o)
Lol (535 5 eal) Gl pl) it da 8 Aallae (B p3diy Sun 38 B SR RUPPT-N: NP PRTIET
Gy A Gl el Jadl Gloa Jare Gpaady Gl g ) aaa gal@l () () 5 o sl COEL|
st g 5l (i e O padia ety (O o) sall Sy 31 iy Aallaally sadl J8 FLAY slasiad
By ssiall Bl 8 5 el sall oY Sl il Juasy) vie bl gl Jlatinly al jiidlly i) iy sl
S5 Glel Gunyy |y saall pneal) sl ) 53 aiag g pdll B sk e Jliall 325 ¢ (pind) AL (e
La Ol g g ae 2ay 4ia % (4 0) LuEig ¢ %p(Ar-T1Y) A (g gandl 8 il Jama g de b (V-1) 2 Lo 3300
5 31T 1 e s 2SI B ey ¢ osiall Ll 3 gl Sala aey ) sl
e ddle de all Siy | perll a8 e Slelu (A) (A 3l o) Sy Gilela (1) A jaall Cual Jara g
5 odia) da s A el all piayg sl (8 3aalg B e a5 axle (0) 0S5 dysad el B JSG
. @g\m\
- o admd ¢ Apaiall 58 Chana ¢ Allie ()5S Alall Ll e V)

tard) ¢ )

a5 a8l Ailedl) AuS Sl Cania g il o gaia g Aasliall A€ A ) J e sl A 0¥ lail) <y ol
-2 Al ) gall e ST aale (V€ 0) A

LG () ) sad WA b iy e Sila (04 +) (o (ke e Al o) el i)



- Finasteride
- Lactose monohydrate
- Avicel ph102
-sod.starch glycolate
- 3Bl ) gal) e el 3ol O pias Y
- Povidone
- D.Water

¢Adlaie diae o dias o) ) laadl () s5hall 4 Lunall e (V) 35hall 8 il e -
(VY= ) ol Cagiaill ()58 (& Caniay 5 Tanall sslian )5l (8 Cadijig ale (V) Gl Jaie o Cana
Qo0(V50 — V) Agh i e Jaasigf Jdels

ple (1150) il Jaia e AUl cilipall clas

G2 (el 334 Mg, stearate 82l ae Glunal) hald 0

- Al Cilial gall Can g eI AL Aail g3 al 3 IS e Jadall) € 1

-Description : Rounded , Deep biconvex tab .
-Colour : white
-Diameter :7mm  £0.lmm
-Thickness : 3.5 mm + 0.4mm
-Hardness : N.L.T5 sc(strong cobb)
-Friability NM.T 1%
-Disintegration time :N.M.T  15min.
-Tab.Wt. : 140 mg
A PIRAIRN]

JSall 13 Jid saairall Cliagadll 481 Cimadl ¢ Gajf (000 0) Al dad) A gl e dey
(V) 52als %(10) dashy e A(Yr) ) A d Gad |yl (V) 3add Al ) Camiad) 5 Va0
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2- Physicians' Desk Reference 64 edition 2010.
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Stability Study Results

Product Name:Finasteride-5 tab

Table -1

Storage temperature:30 °C & R.H65 %

Parameters specifications | Packaging:alu-pve. 10 Tah. blister Limit
Storage month Initial | 3 | 6 9 12
Appearance Shallow Concave ,Round tab
Color white white | no no no no
change | change | change | change
Hardness S.C 7 b 6 7 6.5 N.L.T5
Disintegration time min. 4 4 3 4 4 N.M.T15
Wht.variation % Comply +7.5
Friability % 0.17 0.3 0.2 0.2 0.2 N.M.T1
Dissolution rate % 100-107 | 99-100 | 107-115 91-98 90-92 |NL.T75% Q of CzzHzeN20;
dissolve for 30 min.USP
Assay:Finasteride % 101.69 |101.4 101.3 100 09.8 |(95-105) ofthe labeled
amount.
Found mg 5.08 5.07 5.05 5 499 |5
Stability Study Results
Product Name:Finasteride-5 tab Table -2 Storage temperature:40 °C& R.H75%

Parameters specifications | Packaging: alu-pvc 10 Tab. blister Limit

Storage months | Initial 3 6

Appearance Shallow Concave,Round tab

Color white white no change no change

Hardness 5.C 7 6 6 N.L.T5S.C

Disintegration time min 4min. 3min. 3min. N.M.T15

Wt.variation % Comply +7.5

Friability % 0.17 0.17 0.2 N.M.T1

Dissolution rate % 100-107 107-115 §9-100 NL.T75% Qof CpsHseN,0;
dissolve for 30 min.USP

Assay:Finasteride % 101.69 100.39 100 (95-105) of the labeled amount .

Found mg 5.08 5.01 5 5
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Formulation of Losartan-50mg with Hydrochlorothiazide tablets
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1H-Imidazole-5-methanol, 2-butyl-4-chloro-1-[[2'-(1H-tetrazol-5-yl)[1,1'-biphenyl]-4-

yllmethyl]-, mono potassium salt
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-: LilwS @3 23 Hydrochlorothiazide )bs) sl s nl sala o)
6-Chloro-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-sulphonamide 1,1-dioxide.
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Losartan pot. ,H.C.T, Avicel PH 102, Starch, Lactose spry dried, Mg .stearate .

Tablet wt. :220mg
Hardness : N.L.T.6 S.c(strog cobb)
Diameter : 9mm .
Friability :N.M.T.1%
Disintegration time : N.M.T. 15 minute
Assay : (95-105)% of the labeled amount.USP
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1- United state Pharmacopia (USP)33, 2011
2- Physicians' Desk Reference 64 th edition, 2010.

3- Seanc. Sweetman,Martindale the complete drug Reference,36 ed 2009.

Table 1.
Stahility Study

Product Name: Losartan-30 plus

Storage temperature :30°C &R.H 65%

Parameters specifications | Packaging: Alu-Alu blister 10 tablets Limit
Storage month Initial ‘ 3 ‘ 6 ‘ 18
Appearance Round.Deep biconvex core tab.
Color white white white | white white
Disintegration time | min. 9 8 8.1 9 NM.T15
Dissolution: Losartan | % 05-102 | 93-98 | 98-103 | 96-102 | N.LT83%Q of CxH1CIKNsO
HCT 86-93 | 90-101 | 8592 | §0-90 |NHT7"QeICTHICINO, USP
Wt. Variation % comply £75
Assay: Losartan % 100 99.78 ]99.18  |98.1 (95-105) ofthe labeled
HCT 98.19 98.1 977 ]97.02 | amount.USP
Labeled : Losartan mg 30 49.89 |49.59 49.05 50
HCT 12.27 1226 |1221 12.12 125
Friability % 0.13 0.16 |0.01 0.19 NMTI1
Hardness sC. 6.5 62 |8 7 NLT6




Table2

Stability Study
Product Name: Losartan - 50plus

Storage temperature :40C &R.H 75%

Parameters specifications | Packaging: Alu-Alu blister 10 tablets | Limit
Storage month Initial | 30| 6
Appearance Round.Deep biconvex core tab.
Color white white white white
Disintegration time min. 9 8.4 8.1 NM.T15
Dissolution:Losartan | % 95-102 92-96 97.5-100 :LLTTfJEStTféf\gKJS?
HCT §6-93 92-100 99-104 |7 °° S
Wt. Variation % comply 7.5
Assay: Losartan % 100 98.49 97.8 (95-105) ofthelabeled
HCT 98.19 97.9 97.4 amount. USP
Labeled : Losartan mg 50 49.24 48.9 50
HCT 12.27 12.23 1217|125
Friability % 0.13 0.16 001 |NMTI
Hardness SC 6.5 6.5 7 NLT®6
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Formulation of Losartan-100mg tablets
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1H-Imidazole-5-methanol, 2-butyl-4-chloro-1-[[2'-(1H-tetrazol-5-yl)[1,1'-biphenyl]-4-

yllmethyl]-, mono potassium salt

461 -Gl ooslls CooH22CIKNeO -1 4 ) dxpall
Jsasll 8 iy el (& gLl 8ay StV 8 a ¢ L Gan) ) Ganl Gsaa 0 3 ke 3Ll
) ) A gaall el 8 L3l A
a Y Cladie Gal gl dgline Gal i aiali Gl || i spad¥) O e Clalias e ksl
LS Taiae Bla Ylew cad¥ il 2 (angiotensin converting enzyme) (i siaiS J sadll
Sl el sal dn Ji a3 ACE i Jaii Lalie (5 JAY) il 5 iSonl ll alasd Loy
el G (L Al Qi s A ST ACE ildagiey dallaall Galiy) agoal dimall Jlasd) Al o s
22y Bua B gean ey, Glelu ((19-7) e i) JAT lielu s aaldl Jala U Ll salal
o Slebu ((6-F) 2y liiial) JSET g Baa) g de b e Lo 3300 308 558553 Juay g 40 gl A jall J gl
b oo %(0 ) s DY) Gash e 4k %(£0) ks aall LoDl Jali y¥) aald g s, e el Jalad
Osbad) dalaiay Cpliad) ie 40l ASL) jlad (aliy g aall Jaia o i Alla b addii o) sall o))
Lilall aal je ) ey sS55I ) guaadll die Hiagg g lia Y5 Jeall die daladivl sy s
e jiar Aysad pal B JSE o JlEall sy | o) agalise Jash Ulals gy ol je) Jaiia Jagn
. pxle (V2 0,04,Y0 ) 58I i g Hydrochlorothiazide g«

el ¢ 3l

e Al A S Canaia g il ¢ gam e g Apulial) A€ 51 I s sl Al e sl
2 A sl Je ganle (Yoo ) A

G () e ) el ladAl) el e g Sile (00 ) JAiay AU o) sal) las Y



Losartan pot. , Avicel PH 102, Starch, Lactose spry dried, Mg .stearate .

Tablet wt. : 300 mg

Hardness : N.L.T.8 s.c(strong cobb)
Diameter :10.3 mm.

Friability :N.M.T.1%

Disintegration time : N.M.T. 15 minute s

Assay : (95-105)% of the labeled amount.
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1- United state Pharmacopia (USP)33, 2011
2- Physicians' Desk Reference 64 th edition, 2010.
3- Seanc. Sweetman,Martindale the complete drug Reference,36 ed 2009.



Table 1.

Stabil

Product Name: Losartan-100

ity Study

Storage temperature :30°C &R.H 63%

Product Name: Losartan -

Stability Study

100

Parameters specifications Packaging: Alu-Alu blister 10 tablets Limit
Storage month Initial 6 9 138
Appearance Round.Deep biconvex core tab.
Color white white white white white
Disintegration time | sec. 9 8 8.1 9 NM.T15min.
Dissolution % §2-101 80-96 | 88-102 | 91-105 |NLT73%Qof CyHuCLKNO
dissolve for 30 min.USP
Wt. Variation % comply £7.5
Assay: Losartan | % 104 103 100.4 99 | (95-105) ofthelabeled
potassium amount.
labeled mg 104 103 1004 99 100
Friability % 0.13 0.16 0.01 019 |NMTI
Hardness e 6.5 6.2 8 6 NLT6
Table2

Storage temperature :40C &R.H 75%

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

Storage month Initial 6 9

Appearance Round.Deep biconvex core tab.

Color white white white white

Disintegration sec. 9 8.4 8.1 N.M.T15min.

time

Dissolution % §23-101.8 | 80-101 |88.7-102.6 | NLT73%Qof CrHxnCLENO
dissolve for 30 min.USP

Wt. Variation % comply +7.5

Assay: Losartan | % 104 102.5 101.4 | (95-105) ofthelabeled

potassium amount.

labeled mg 104 102.5 1014|100

Friability % 0.13 0.16 001 |NMTI

Hardness s 6.5 6.5 7 NLT6
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Operational Control for Hydrogen Feeding to DeoxoReactor to
Prevent Hydrogen Losses and Improve Argon Reactor Working
P 2aas il ¢ (Ao 3 e ule
Ll sl el liall dalad) b 48,
info@dialacompany.com

dadal)
Jelia 2 oSOl Caliadl (pans W) e ae Jelall o DU Cpa g el e aladinly jaa aa s )
Aalall e ST calS )5 Jalall 4 gl 5 leal) o daint 3 jeaall a8l ()5S G pals ()5S Y 48
sl G pRildl ey 3 danll Agladl)
Sz 0 SV Ll Jara (o Gans el s san g o Tarall b cpa el Sl ladiul) o )
O ouel) Jle fal sadina ale 48 5l alag) ki LeaCpa s el Sle il i 8as 53 gl jae 3305 e
O5SOY s Jelia (A 0 sSOW Galiaall (s Y1 aa Jeléill ladl) dalall caua
aliaall panS ) AuaSllasiy o s uel) s a5 O Je il 4830 Aty s ja ) Gal) Jaa i
Aaesl Jeliall Zlial 48 yra A ggun s Jadiall aoainn 3} cdelaall ) dadall aladl (58 ¥ 4S5 58 )3
.( Set point) Lk Widy s Cpa 5 gl
b oladiall J8 e oS Y1y Cpa s gl (o Je i) 480 Al il aa )1 8 Aiiall agdll Slaie ] sy
OsSOY) e A dglee (8 Aeadiall (s g el eS8 Bl 585 3 ga g Jaa o) ()5S V) AT Bas g
Gl (aasl s SOV Sle A an s led) Jaa st (AU Akl o el aladtinl dadla Caadl) aiiial
Janll Jlae 3 Waalaic

S sY) e o g ued) Jle (0 SOY) Sl A Jeliardsalidal) cilalgll

daa8all

Galiaall GBS oY) e e Jeliill o D) cpa g suell e aladiuly aa 3 g Jad) dhanl) Al cilas
Wl 5588 il Jalall 3 len o aaiad Loy goad () sl (058 058V A Jelia 8 oS Y sl
sl G il -l g 4anl ddadl) Aslal) e K]

Taaal) Caid Lan i gale a0 13 alasind Y Aalall Gmid 1) ol cpmssauel) aladinl s o
e 3343 oo Sad Al e A8 Dgind (ga JB 5 o 5SY) 2] Jane (8 Cpn s sued) A gisan s e
e sovel) e adgisas 58 el

mnS ) g Jelil) dladl) Aalall o Cn sl e ramlinainn Gpale ik o) G Candl i
O3SV Aan dele 0 S, caliadll

A< 5 clioal sl g (999,399 ) 5080 ol ) cleliall Zaal) o 3S 53 b oS ) e iy
Jerall driiadll 45, 1Y) ( Haow Baker)



hial) a1 Jelis o dal yall oda HAT cJal e samy a5 4@l e o5 Y e J sanll dlee ()
UsSe Cnsouel) ge nanS Y1 Jeldy 3) il 13g) Gald Jelia (b oinsoned) Sl ae oSOV ae
L 0 SOV Gy sl

alse o aaiaty ) el Cl) g b i el Cililee amy 0 5SHY) e Al eSSV LS )
D) ) pamy AU LS sall (833 5 gall 4 V) Jane Gl 5 i 4y 5k ) 5851 pm A2 e Ay sall i hal)
LS o il L5 @ el @l g0 dae )il ae ) 055 3) caeliall & jae ) 3 el 4l il
OS5 bl llee DA G 5SOY) re L) CpanS Y1 a8 8 al sall o3l Aais La gradl) <) gl
Gl Jalgall s3a of (sl 3 yaia Jeliall 8 jeaall Cpm el A4S (1585 O cangy s gl a3 patia
o liall s jeaall a5 hued) e eS8 )0 Jgean )

GaeS 5 el Aglee DA (58 5V pe i) (S Y1 A€ BB iy ansy ) 5 ol DA e
Jeliall Jiadi dlee Cinpal Eumy Jelial) Lealing A Gaa 5 pnel) Sy Jeliall ) I alall o S )
O s ouel) Jle AaaS b oo aa 0¥ 53 e

) cailal
oLl Aalaal) Cavn e Lall () S0 5 S Y1 5le ae G s yued) Sle Jelay

2H, + O,-2H,0
) sld) (g aal s Jige (any CoansS Y Sle e e Cal ge G gl Dle e 2al5 Jse el )
O Al dranas 4 s A o Jerall 338 siall Cilihandd) O Cps (8 Y sally aneny  SlaasSl) Je Ll
IR e T8 0 sST (Bl s Laaa Sl (%Y ) 0o 2 3Y a5 05SOY) e g aal sial) GaanSY)
e clea gy Jelaall Ads)al) UJMSJY\ OY e e g._al.u;l}c( Analyzer ) ball e bg e Jaa
Ay el il 5l A gl Aanadl IS IS Y 4l

-l Anall <l jlall Aalall Aalaall (4a g

PV =nRT
P = pressure Ll
V = volume aal)

n = number of moles &Y sall e
R = gases constant <l jlall <uls
T = Temperature (K) s,lallds ;
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Mole fraction = volume fraction
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No. | Flow FV 107 AE 545 gm. mole O2 | No. | Flow FV 107 AE 545 gm. mole O,
m3/hr. %0, m3/hr. %0,
1 30 1.0 13 9 70 1.0 31
3.0 40 3.0 93
2 35 1.0 15 10 72 1.0 32
3.0 46 3.0 96
3 40 1.0 18 11 74 1.0 33
3.0 53 3.0 99
4 45 1.0 20 12 76 1.0 34
3.0 60 3.0 101
5 50 1.0 22 13 78 1.0 35
3.0 66 3.0 104
6 55 1.0 24 14 80 1.0 36
3.0 73 3.0 107
7 60 1.0 26 15 82 1.0 37
3.0 80 3.0 109
8 65 1.0 29
3.0 87
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No.| FV(108) | Gm.Mole | No.| FV(108) | Gm.Mole | No. | FV (108) | Gm.Mole

Flow m>/hr H, Flow m>/hr H, Flow m3/hr H,

1 0.2 9 9 1.8 80 16 3.2 142

2 0.4 18 10 2.0 90 17 3.4 151

3 0.6 27 11 2.2 98 18 3.6 160

4 0.8 36 12 2.4 107 19 3.8 169

5 1.0 44 13 2.6 116 20 4.0 178

6 1.2 53 14 2.8 125 21 4.2 187

7 1.4 62 15 3.0 134 22 4.4 196

8 1.6 71
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_btm\ (2) é)djdﬂb&}a(dd“):\c) e\-f}“ UAAJ,JM\JA.LN\ MQ}Q&SJ}JS}’&JA\}E)}A&
(type 4501, grade 70) & 5 B e <u 3l s AN Jal sall 53 ) pall s ) aeda 5 I ad an (2) A J g2

ALY) (e 2aa] a2d%a G sl i e 8aa) 53 9ol =l ya <
(0.67)gm/cm? = 44U)) (0.85)gm/cm?® = 2l | (0.85)gm/cm? = 44U))
(3.6)KV/mm = 4 (12)KV/mm =43l | (4.6)KV/mm = 4 jlall
(150) C° = 5l ddais (150) C° =(awsll ddasi | (160) CO =(aa sl ddass
455l syloallda e | da sl | aplallaa e | Aa Bl s allda o
(mPa.s) (C9) (mPa.s) (C° (mPa.s) (C9

18 24 21 24 22 24 1




14 40 16 40 17 40 2
12 60 12 60 12 60 3
8 90 9 90 9 90 4

o aladinlyy Alla JS) (Grapher) gl ol s da s 3015 350 adl da o (g 48] Clyiadie i)
s Ala¥l cilinidl ae 25305 (fitting) Clisie sy ADe JSI AaDL) Y alaall Cia A5 el il
A as da sl Nl sl 5 Alal) A8 s (n (4) A8 JSEN 5 ((Polynomial) g 5 (e

[(3an) 55 ) 93l i ) 1Y) Allall )l

(fitting) =

3aal 5353l i yall (type4501,grade70) w3l sl adl da pa s da 5 50 A8le (i (4) o) JSS

)l Gl e Gl sall Gg ) e e gl ) Sl cy jal s(elf, HD-50) (oid 3l ga Cyy =Y
A i) Sl A8V A o) L oY sl s e el Ay da s U Aals (e L
daline )l s Gl yals da gl | adh Sl aadiy G ) e g sl 1 (S Ak ST
o e kil Aele B asiiedly yand) ol el Akiy DA o S el SIS
. (3) AL dsaadl

(elf, HD-50) (iax ol ddasi g 48U 53 ) jall Sl )3 ae A 5 ad (o (3) By g2

Aol AL paine RECHTIIN &
(0.72)gm/cm? = 4aE<l) (0.88)gm/cm> = 48]l
(200) C° =i sl ik (225) C° =ase sl ki

(mPa.s) a5 U1 | 3 lallda 0 | (mPa.s) a3l | 3))yall sy

(%)) (%))

420 24 456 29 1

197 40 367 40 2

63 60 178 60 3

35 90 37 90 4

osb aladiuly s Al JS1 (Grapher) gl ddal 50 4 55l 5 3,0 jall da ) G 48]l Cilyindie Caaw )
s Al Clyinid) ae Dl (fitting) Slyinie sy A8e JS A ¥ Slaall Con jaial gl i
da g da gl o (.\SM\ L?'\;.Ld\} 4.:L4‘>1\ PEY Pl aie G (5) (.\3) JEl 4 c(Polynomial) &R

(p2ie pe) J¥ Al S ) sl



o,
| LI.J -. H - |..
b b
e i \\‘h'{‘-\-\. /

(fitting) — W=

FECISE MRS

-

T WS 61 i,
e e

padinall 32 (elf, HD-50) (oridll 3l ) jall da g da s 5l A83e (an (5) o) IS4

A58l )
sy Laily D ol Ll el JISEY) Gl 5 gy 3l o) 5l aaad dlaadl Jglaadl ddasdle (e )
dalS 2) GssAl sl 4l e Lo ae G 1y huSe Bl pall A pn ae da 5l

[3]4=lea 5 (Tajweed H. Nierat,2014) «[1] () 93+ cg Ll

a3 e el (elf, HD-50) i dl) < il Aa g 3 ol Jas o1 (3) 5 (2)5 (1) o Jshasdl (e Y
O S 2 wdl g (typed501,grade70) Bl <l s (Hyvolt T 60296) (S A < 3l
otd 5 AY) s 3 Lal o gy i ml 2 Y padiasy (Clalse) IS o ) b i S 3
4lae diaddia Lgia g ) 585 Bale g 2yl s (AL Sl ol al Y padind SV gae G )
Agludl

3L e gl Adadi A 3L ) Adaadle Sy LA e Gg il 20 anes MA) Al @Y
M. ) 0s0a) Osialy 4l dasi Lo ae G 15 (6) ) JSAI (8 Gae LS5 da 30
[5] (Acaroglua and A. Demirbasa,2007

e sl adadi g a5 Sl (o A8 ey o labads (6) A8 U<



(Grapher) gl (s in Akl duily ) C¥alae 223ty 5 ) jall s ol Adlise o8 Ciigla
@A’J\ C-‘ll-\-'m e (45%) ‘)}B:u Y el A s el_g J< c_,\_uj\ qu h}j} U
PRI

baall
A AaSall Sl allaee 3 jeadl dralad! @ sall SilSaa"e pladll HuY) ue QS o e
(V330) (AY ) dlasy 3l 5l g sl Db Sl

e R. Karthik, T. Sree Renga Raja, R. Madavan, 'Enhancement of
Characteristics of Transformer Oil Using Nanomaterials', Arab J. Sci.
Eng. (2013).

e T. H. Nierat, S. M. Musameh, I. R. Abdel-Raziq, "Temperature and
Storage Age (Yearly Basis)-Dependence Oil  Viscosity in Different
Location in Palestine', j. Mater. Environ. Sci. 5(1) (2014).

e T. G. Mezger, 'The Rheology Handbook', 3rd revised Edition, Vincentz
Network, Hanover, Germany (2011).

e M. Acaroglua and A. Demirbasa, 'Relationships between Viscosity and
Density Measurements of Biodiesel fuel', Energy Sources, part A:
Recovery, Utilization, and Environmental Effects, volume 29, issue 8§,

(2007).
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Design and Manufacture of Experimental System for Measuring
Volumetric Flow rate in the Air Ducts of lab-Scale ESPs
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G SaaBlS JI g ¢ g3ga Gt ¢ Aaad e
dalad) gaaill 48 &
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4Dl
baall 3,8 gyl unlsa L@.AA\ (L@JAG [KY9 éSj) &\}1\ s (Flow meters) Al uulia paadli
dyiame daglia (e 3 be a9 (Orifice plate) 4 sdiall Aaiall (ubie Leia g (Pressure difference)
ade 5 ¢ CEll YA e el e o)l el sel) B85 (5 me o il (38 eY 5l (538 pe) i L
4 fiall Anpiiall day g 38 (o jaal) e cpiaih A (e Jarall (358 ulsy dsgiiall pe aria (58 Jiasy
by (S ) Asiie dagia o (5088 8 jrua 4y it deshie Cirliay Cleaa e daae 22y e g
SRl dga (e 2288 AT Gk e Jarall (558 Gluld 335 (30)mm S ki (50)mm oA
DNy 2235 (downstream) gAY @l dga (e A3 5 (50)mm e lade ddluay (upstream) Jala
(0.6264) Llee aai s (Ca) doiill Jalas 28lialy iy Alslaa alaails 38330 Jaee cand 5 (25)mm
G e a5 MBS Aalide dale jalias (e dpaly ) E¥Alas 210350 (0.6265) 5 (0.6359) Lok
ot (37.4,37.9,358)m’/h o SA ALl 3 &l Jalae il 3833 Jana w8 () 5S5 32m0 Jaiia
i liy (300)mm s ki i JeY) QAT gl Jlisdia Cuilay Cuwaa | gl
i o e Gy (220) mm <8 ki (300) mm a0 ks Ay (180)mm
s 1aa% dmy A5 L) Ay plall Gy 38T Jare s g Jarall (38 LB 03 5 4 e 4S50 5 6S
3355 40 (0.6089 , 0.6299 , 0.603) 5 5N (0.608) 5 (0.615) 5 (0.607) (5.5 il Jalaa
2515.5,2601.9, ) m¥/h 5 s sl e (1152.9, 1165.8, 1151.2) m¥h o @l d o

A4 (2490.3

laall 3,8 ¢ (orifice plate) dasiall david ¢ gl (julisa g ;\*U.h alalsl)
Aaial)
L ghad 5 elall le Sl 8 dasenaill Clla slaall aal (e o (38l 3L ol sl oo Ll wilall 43aS
Ban s UM Ll il 4peS uld Lgidansl 50 ¢Sy 1 Al 1) 3101 sa il Gl ) f Jasall s
Gih skl o kil Gl 4 (Bernoulli's equation) o s Aalae ClSE  (pra o s g (e )
Mgdal s
1
Ap =-p+ (V= V) (1)

. N o . ) L AdES 1 (p) o) ds

(O s ma ) (Al e Bl 5 oY) dshiall 3 il A e (V2 € V)

AUl (oY) dahaiall (o Jaxazall (38 :(AP)
O el ) eda o % gaaill Wl (Orifice  plate) 4 ssiall dasdall (Venturi) o s> paiiwl
A st dags Al Gl el 73 5 ai kiaa s (RObinson) (—wis sy aa—a (Clemons) (i s—ilS (-
obie o) Pl @il Ang aall py yéil) Jdlas (e Jsanll (Weymouth) sl s J8 e 59



alea g A LAY 4l g daladt ) A ges g Allall 8 5Ll g Lo g SV g A il dad il
Aabeay SATAa] Jo pddolan o ad siasll Gl 2 ainy s (600) °C dllall 3 ) pall s 5o
YLG_ALMUSJ c@@\;&\#\ﬁé&@wm&\ﬁiau )SJJS(Q = VA):\JJ\JAE_M:\}“
Sgleel gl 6 Larie bl 8 Lealadd n) 4 30S0) are ) ALLYL Ale &) ya Gla )y Jaa
el ahadi sl ot a Y Al A Sl g Akl ol gl ey 5 ol
Cla s (5)g/m? o) dasi Sl 5 1 55} A laal) Gl S Cog Iy g 3y il RS w5 S
(Lﬁ)JJA) L)s.ud\ CJ\&_.AM wa:\:\u.o (— A c a_\la_uj LL\a_\_iAJ Can {(100_200)0C BJ\H
Al ,eSh a1l Wl 83y eal pladi A ilSa) axale) g gl (382 3 Jaaa a8 8 Lgaladn Y

P e

s B quilad)

hlimi) 058 o oSar 4ild @l L Gl st Al Ll ¥ sl 8l Y ) gl (loa i
OSar Mills guall de o G (e real e ju G 5SE G bapd el Y dia g o bl Y
12 e diasi (1) (A5t Aabas e 2y ) pain¥) Aabaa ety g adde 6 0 Aalan ke

R @
* -G

(g obil) 3l Jama :(Qun) 0 Sus
(D) e ) sl e Al 5 oY) diliall ahaiall dalis (Ag ¢ AY)
O (AP =P;-P;) baruiall (3,8 da 2a 5 e (e ki (2) Aalaall e (Glosall) @82l Jars cauing
G e Lelae (b aaiad ) Qi) g1 aal s 1(Orifice plate) 4 siiall dagiall 53 Jaziall (il
e a g il b BV Gl (e Juady Apiaea Anglia (e el S5 (Pressure difference) bl
B8 oy Asgiiall yie Lkl (3,8 Jeany e 5 DA (e g pall o o) sedl 3035 Jlal ) el (5 e
Gga e Wl (L1) W laie Gl J203 383501 dga (e Aaiill 203 2o yaall o (piath JMA (ye Jaiial
a2l U5 & sl Aaghiall Ganlie (o 153 D0 aa i BILD) ladey Al a1 o~ LAl 38l
4 sl dadiall diadle (lisidll () <5 Ladie (Corner taps) ¢ 5 ;42 5 datiall a8 s (e baaall il
((L1=L2) 4aptall e (g gbuia 2y e glisidll S8 Ladie (Flange taps) ¢ s «(L1=L2=0) !
Jalad Adlisay Jalall (g8l) dga (e Al (5 65 Ladie (gl plad i (D) Cus (D-D/2 taps) & s
ML1=D & L2=D/2) s_aall sk Corai jlaiey dxidll 2aifit o LAl 3axill dga o Wl (5 ynall ki
paads (Ar) ¢l sed) Gome phaie dalias (Ag) i) pdade dalise sy s Galial) Taxazall (38 JOA (e
Aaaiily ookl Bl Jaee s (Sa il S8 LS all pues Jlaalis (el die o el GLS
ST laally el elSia) das Juans Gl Jlie V) ki el cadal 13 WS gl (2) dsbadl
(2)413\.&.@3\MMS)J\MLH\GSJML)A@AJLA}MM\MM\W\ d)\AbJ})A}Lg);Aﬂ
(Qaeq) ol o Laall G831 Jrea Jiah 8 5 ¢ M) (<L

Qact = Cd\/Z_PLZ 3)
" (&)
el dais (discharge coefficient) gl delas 58 (Cy) 1) Cus
ok ) dsdall dasd Hlad dai g (Reynolds number) N s 2e Je (Cy) é—i DA Jalas 4o aaiad
Asbaall G sk e (Co) A dalas e aans (S 111(0.2-0.75) Leiad 7 5) 5355 Pi(B=d/D) sl
(D) sonall Sk s (L1,1.2) dasall (58 (ol claid alasf apaa 2y 300 (4)
Cq = 05959 + 0.0312 B>* — 0.184 B° + 0.0029 p>°(2)"” 4 0.09(%2) [ﬁ] —0.0337(%2)B°--(4)




DS Aateal) e alade ) 4iad paad Sy SIS
.75
Cq = 0.5959 + 0.0312 ' — 0.184p% + 0.0029p>° (29)"” + 0.09 L1 [ﬁ] — 0.0337 12 °-—~(5)

el sl
1S 5 (Orifice Plate) & siiall dagiiall Gulial Gl yide (lad gai pila g aala

I3 A e dagiia ae (50)MM by sl JSa (5 588 73 500 il g pana iRl AN s 73 ga
s oaall Jhd Jalad dilosay (A 5Y) aas Guldll (in e Jaaall (358 il Cy jal 5 (30)mm ki Asd
D i g (1) ) Sl sz il A (o s sl [l i Jalad Adlisey Al 225 5 J sl dga (0

il LJI'JJ»SA —

(‘_j': 315_::‘ ln.;all \J‘lﬂé QL\J&
| hj (pressure gauge)
ol
| o) gl s
ol b Al i dagudll /
(compressor) (orifice plate)

s iaall sl 23 sl s (1) o3 S

(0.6264) Wae a5 (Cg) gl Jalae aid e olaie) sl y ((2) ad Aalas) ookl Gaaill
Gb e 381 a5 G (2) b SN 5 i) G (1) @) Jsaadls (0.6265) 5 (0.6359) ks

Jazall
Jwoall 23 gaill dlarall (3 8 it ae sl g (o il gaal Gl 0 Cuw (1) ) Jsaal)
No. D=50mm, d=30mm, T=40°C
Pt ap | ey | @y | Q@™ | e
% | Ny s [Sos 67, | (Peter Lau)
1 S 20 16.24778 9.748673 10.332256 10.180238
2 1 70 30.3968 18.23809 19.32988 19.045483
3 15 130 41.42389 24.85434 26.34218 25.954618
g AL 170 47.37003 28.42202 30.12344 29.68024
5 2 270 59.69818 35.81891 37.96313 37.40458




4 giial) daghial) ye haiall (3 8 e (380 yas
(Orifice, D=50mm-d=30mm, T=40°C)
70
—o—L§)Lﬂ\ csdail)
\ 43‘“'“ Gaall 60
e mtensa 50
\ ) s f«b
[e] o e (38 40 3;
— 30 ﬂ
\ N 3}
~ N "D
10
0
300 250 200 150 100 50 0
(&re S/ ) Babual) (38

oA praall 73 geill lazicall (3 8 ae Ay Hlail) g Addaal) G8NN) 4 S aw (2) A8y S

datd Hlady Laahaa) (e s 4y e dagiia Ciriia ;A il S50 5 jgSU A jall & GANE (a4 shaie

Sl g e A pall J5a0 (s o dngiall @by )y (220)mm Asié iy 5 AY)5 (180)mm
s oaall Hhad Jalad dle 22 ¥ il 38 (el (a5 5iny (53 (D=300mm) 4l
TN g e soaall el Caial Jalad ddlise 228 4000 5 (Jsaall dga (4
(2) o) dsaally Aanmpall il Jle o Cpfimiaall il Jebas ot 3xs Rl ¥olaa (3l
Aagiia JS hruall (358 a4 kil 5 dglaall G333 a8 a3 0 (4) 5 (3) A8 JSIYI

o el (5 e g Tl (58 g il (5 ) R o 5 (s (2) 5 sl

No. P(g/fer D=300mm , T=40°C, p=1.127kg\m3
Blower Qu, Qe T Quer
o ™/ ™/ (Sﬁan ) ™/
ks Llee 1S05167[6]) (Peter Lau[9])
(d) (d) d =180mm d=220mm d=180mm d=220mm d=180mm d=220mm
180mm 220mm Caq=0.607 C4¢=0.603 Cyq=0.615 Cy¢=0.629 Caq=0.608 C4q=0.6089
1 5 506.6 | 991 307.7 597 311.6 624 308 603
2 10 970 | 1702 589 1026 596.6 1072 590 1037
3 15 1403 | 2398 852 1446 862.7 1510 853 1460
4 200 | 1895 | 3293 1151 1985 1166 2074 1153 2005
5 25 2376 | 4131 1443 2490 1461 2602 1445 2515
6 30 2836 | 4868 1722 2935 1744 3067 1725 2965




4 giial) daghial) yo haiall (3 8 pa (380 yas
(Orifice, D=30cm-d=18cm, T=40°C)
2500
—O—Lé)Lﬂl Gaall
—— Ll gl
2000
[£] sdaall G 3l
[0] sdaall Gaua (333 23
1500 9
1000 ¥
< ‘g/
500
<}
0
350 300 250 200 150 100 50 0
(& e/ (5 5) Daiual) (38

(d=180mm) dasieall Tl (3 55 e 4y ylaill s dleall G8x) 2 5 o (3) o JSA

& siial) dagiual) ye baial) (33 pa (B0 S
(Orifice, D=30cm-d=22cm, T=40°C)
6000

ol 5000

\ i el g3l
[£] ooaall G G 4000
\\ [0] sraall Crua il
3000

n'\\
3 X 1000

600 500 400 300 200 100 0
(& S/ ssd) hal) (3.8

'A\

-

(Aelu/casa sia) (3oail)

(d=220mm) Aasdall bauall (558 xa 4y laill g ddaall GA0I aB 538 oy (4) A8 JSAN



daBlial c_ﬂ:ul\

A Apnlly 5 0 (RSl AU b il 5 NSV ABiaiall) A sl Angioall e pled e -]
3 (Qtn) 55 (Qacr) slonll canall 58310 Adlas (o Cad ) il 3 LS5 Gaaill uylie
Al (e ) aiad ala ) LS 3 (Cg) sl dalas da o ading 5 (el G jaS A O
oSally s lual) G (aad

1 giall daghaall Aad 5L G (o pmall i cann g AT ) (6 e (e aAT il e dad -2
&b Gl (i dashadd Ll Wl (0.626) OIS (g iaall jiall w3 saill diad Gl cp gl
) 5 all dashaiall lud (e ST Al oae il O Gy 1385 (0.607) S8 s sal
Lo 0ala (C) Aasd &y siio dngina IS () 5 «(5_pnall s sTaiall (5 e i (g0 S s pall (5 e

JJL\AAS‘

[1]. Robert H. Perry, Don W. Green, James O. Maloney, 'Perry's Chemical
Engineers, Handbook 7th Edition', McGraw-Hill Companies, Inc., for
manufacture and export, ISBN 0-07-115448-5, USA (1997).

[2]. Daniel, 'Fundamentals of Orifice Meter Measurement', Daniel Measurement and
Control, Inc., Emerson Process Management, USA (2010)

[3]. Course : PCI402, '"™odule 2 measurements system, lesson 7: flow
measurement', Bingham University, version 2 EEIIT Kharagpur, USA (2013).
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and Venturi Tubes Inserted in Circular Cross-Section Conduits Running Full,
USA (2003).

[5]. Peter Lau, 'Calculation of flow rate differential pressure devices-orifice plate',
SP Technical Research Institute of Sweden, Sweden (2008).
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Theoretical Study of Dry Scrubber Systems and Flue Gas

Desulfurization Systems Used to Remove the Acidic Gases
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AadAl
¢) sed) Gl dapla s pelicall ddeal) Loy 18 e (Dry Scrubber System) wilall Sl Lokl aqied
o Al ol el sall e Argial)l @ lally sl pailiad s clial g s e Lgie il
A3k 38y Caladl xS dabl Caial (Say . (Sox , NOx , HCL , HF) dscaslall < jlall cula)
Gy 1 S8 ¢ (Dry Sorbent Injectors, DSIs) dtadll salall 4 Gisd :J ¥ & sl 10 5 ) Lelae
Clapuad) apend Jilu g ¢ 52 Calad) Sl dadail Jui5 Y (Spray Dryer Absorbers, SDAs) salall 43
41 ¥ 4SalSua (adsorption) )Y si pabasa¥) dilee o &5 (DSIs) Wlall Gaall dadail 4 ddal)
il Al 8 | 4 53 sm sl Fumalall AN pa Jolind Sl Jaw ) dils gl sale it 3 AJAY
Uladll 3okl o5<5 30l 5 | AL aseaill 503K & (absorption) (=baic¥! ke (SDAs) Al
Ao 300 0 S sl @ sl ae Jelisi il 5 (CaO) s (Ca(OH)2) die o sanadl Sl Lgasld 5obs
(Stoichiometric ratio) Sl (ASal duwi Ll (Y ) ool o Adliaal) Aladll salall 43aS 2283
) 3l Jo Jpasll (1.5 - 2.5) el Aba€ (818 A Jeatind | ) G deis ) Alladl) salall
. (95 %) laae (HCL) A1) 3:iS 5 (75 — 85 %) s 4 (SO») Jle

ik sl 48l L) e Flue Gas Desulfurization System (FGD) < Sl ol dakail Chias
(Ca0) LS iy Aumalall ) aliaial el (5 588 aclua el e Lo zen€ll i (s sins
(SO2) A} e (FGD) dakail (Saii Lo gai SV 4 lal) saclisall Jal gall (e (CaCO3) oSN s g
e S sl (SOp) Jle A} seleS Jaaly el 8 (70 - 90%) () Jaad ot g Sislall Slall (3835 (e
&5 138 (e Al ey (A (95%)

Sl ¢ Yy pabatial) Gllee ¢y Sl Gadlaiul ¢ Galad) sl dakil; Lalidal) cilalsl)
as])
dadiall

Al salal) andivy Al (Dry Scrubber) <ilall mulSl : La Cpanll Gue 61 ) zens) dadail o

Crana dpaaladl o 3Ll A1) 5 8 (Auda ) A8y Hally Coladl el ) i) gl ) (Adladl 48y Sl Calad) sl

i) gl p235y (3 (Wet scrubber) <l mudSll g ¢ pabiaiall g (515 ) abaea¥) Gl

IV ) Ay slasSl) cillead) (385 ALl ol pdal) 3135 aladiuly LaadS 5 il jlad) ) clapuad) s il



DLl 385 ey Sl At Sl ghaie e X35 (SO2) Jle AL Aald dilaghic a8 (pabaial
L e Gosll Aeliay (el sall Ll g SEl el s clibisall 5 ol jgSl Cillase dal je (e Caxgiall
U 5 Gl jo ) bl (8 Laiil) ) aaill (5 a0 @l A 3835 e (SO2) W1 s (FGD)
Lalasiin) SV & Gabiaia¥) 5 gal o)) el s dacaslall <l Jladl 4131 83 5isall ol sadl (e 220 (s 50
ki ZI(SO,) A1) 8 axiveall (aliaial) 3 3 avaaill dal se s o &lld ) ddlaly ¢ Ll )
O 3] D) 5 el e ApeS il dpcaelall @l el e galddl) calla ) diad) Glaasall
aal () Al jall i ki W ) gea dass) b Al 5y Sl Gadlaiod dlee G55 o) daY 5 Al cOladl)

s 1 g dalad) usl) dadail o 5 dcadaldl il JLl) Glal e 3 jhand) il slaia

s B cailal)
Stea M ety (nolen ) Opndaie (g 0 5S Lgasan 5 Adlall el dalasl ddlisal) apebiaill (e 220 22 5
Jeldi &) 53 4l Y dalal) @Ball e 5 )kl Jlea s Ll s oae ) (el Slall dalall sall) ol
Ladie oazaaladl Sl &5 & Slead) 1aa acluy | Ll 5335 Gl oAl dole (336 i 5 dalall zaldl)
G (¥t i sl Calal) el Aadasl Jand | 48 daaatiall QalSH Cilasn 5 Sl 333 (e (ulad Joany
Bl alaia¥) 3 jeal oy Led e 4l ¢ (DSTs) Adlad) dalall salall () s cani s Aladll 3al4l)
A15Y Jead 53eal 2gay Laly Callaid Lais ol Jall Jy 35 ilad) =l dalail o) Ly . (SDAS) 833 all
sl daldl) salall (s ety BIESPs) ASitie s sl il pall sl Apmuil) cilas jall Jia Clapunl
Dl s (Al (oA 3l sas il G s IS ) 1o guall Sa PR NPT Dshaa) Adla 4, 18 30l i)
e 5okl Slea J8 Ll 3835 (5 e (B _udle dalall 2ol s Sy | dpaalaldl il Hlall ae Jeliid
e Slapn O 5S4 S8 Aalall salall e dpcaalall @l Jladl Jelisi da gida Jelii 3 a5l Clagual)
zoe olaily Coglall Sl 5ax aniy GBI Al b A@EA 5 plapnd) B el Jy i)y caliall L)
psanllS Leulod dale 3ol 3ale) 4y lal) salall aglad acls 313 55 <l ) G el Al Juani aliaiaY)
35 L dalia el (5l Je i g Jaalal) a5 dpaalal) & ) Gaiad « (CaO ) Ca(OH), Jia
oabaia¥) 7 e oAl S 5aN e ol Gl eld) ol phd (S A N Adled) mulSH B ) s A o
:(DSIs) 4dlall paadl dadail & F ) el 38 ek i 2 e Galadl Giadl (8 aeaill 30 US ol
Slapunll mhas e Gaaili 4y al) &5 shal) iy 5ol o1 3 Aallall A1 5Y) A0S0 o ) eV e (5SS
a snall ) 3005 50 L 4y 01 3 gl le JS5 Ay 1 ) pall g orbans e Lty Je il Caany o 4y 51
Allea) dpndans dalise clla dac Ll Clagual) ()5S acls (3 saane JS ()5S0 5 a 503 ol dilial 2o lise Jale
LSS s Galaia¥) ((SDAS) 48l (i )l dadail & el M aaladl <ol Jadl ) jiel A acla 3508
D) sy el Jil ) e lsall Jalad) Capal 13) (5 sbaanSl Jeléil) s () SEYL Chaay g ALl apanl)
lia AN A ) o) gall aa Jelityg (sl Jila 5 aelad) Jalall ) 2518l s gl ) jlad G cadlal)
Ldlay) dpzmaall Gl ) b ¢ saan il S (oSl dpaalall @ ) Jeld s Adia WDl il
3 sall aa Jelin dpaalall col S i Jilad) @ plad A Lexie SIS ¢ il U8 (e Lgualiaiial (Say
51 9) e dalee Ada) g dalanial) Al all 4 Sl

161 31 3aY) 5 Labatia¥) clilee el lai -

adall 4 la 1 Al LSy pabaial) dlee 4SS0 Caa i il ki s 2a gy 3 rpaliaial) - Y

Anliall Akl - & 4y 4l ¢ (Penetration) &l 451835 ¢ (Film Theory) 4&d ) 4l gl



Akl e b lad (Surface - Renewal) gad) - 2325 4 4l 5 « (Film - Penetration)
1 sha Gy ¢ Sy (abaia¥) Al Caiay L Lladiul au Y 45 :(Film Theory) 5!
ol slall Jas Al 8 (Jiludl g Slad) G Jalail) dihaie ) jle ) shay 4 lad) b glal) s Y
Jilall 8 A 5ladl i glall s ZAN 5 ghaal) A Lol il skl ) Jalall dilaie e 4 5lad)
(V) ad JSal 5 Jiladl 5 (s 3l oy shall 8 Coslall Ll Jama e Gabaia¥) Jave aaing (paiad)

SA Al paliate¥) dglee ¢l ghad g

Gaseous

M) Hladl aant dalast duda ) o) &1 8 aliaial) dalee @l ghd i gy (V) o8 SR

Sl sk e (AR Alie Aid) e e da Jedl B3 sell ABSH JUE) dalaie L 4yl a i
G AY) s dad ) e Ak Lalaaf e e AUKY Jlan) Addate o K8 JAlal) il ga aa) e Jildl g
(Laminar) (bess) oiiliall adal) 8 g8l 0 S Jalaill Ahaal) dgall e 438 ) Jilw cLie 43k

M0l ialiall cpiidall 4 500 o seha g () o8 JSEI SLESY] dpald sy Sy Jall & s g

Gas-iquid
Bulk-gas phase  interfface  Bulk-liquid phase

oA

Partial
pressure

HY' | HH
driving force | ’bm/_&/
T’ 117

. Concentration
driving force

y (\\1 CAL
i) (5

Gasi Liquid
filmifilm

21 cpiilaal) critalall 4y jlas i 59 (V) a8 ) JSG
A e Jais Al salall mdass o WL 5 3 el salal) GBlaaill 4y Wil 38 (o yay 2 51 JaaY) - Lol
e Al all Glaill g8 WS W) «(Van der Waals interaction) JE il s 68l il Jelal)

s sills loall ol A e )Y Ciuagy Ay slasSlljual Y1 DA (e Abiall k) mlaws
i (Al bl salal) ae Jiall 58 55 gl Sladl Jaria aa 3 Yiaal) 3alall 2aasd Jlail Al




Aldail) o5l A6l saladl laie ey B)(stoichiometry) 450 dale ) SlaSl) 8l - o
aalall ) (5 st s cAlainsall bl Baldl ¢ 51 e aaing s ABlal) el dadail Qi 3 age dale
Glasll o S) duall salall adall aladin¥) o s Calall sl Akl aranad dllad g oz lall s Jalal
a5y s lhe e Apadall @ lall s bl salall Gy Jaandil) 3elS ane A LU 4 gl
Ilaic) (1.5-4) bua Sl 8 G 066 o Say alitie e 5Ll 380 8 dcadlall cl )
3l o Jpmall (1.5-2.5) Aty (e (ASa Jana Joriny A3 sthaall A 3Y) 36l 5 alail) asanat e
Aplal) Sl 5 e (A (95%) Jldie (HCL) V3] 36l 5 (75-85%) 52 o3 (SO2) Stad A1)
S Gl dakil Cageal (Say M) 305 (e (eaelall Sladl A1) 3) cy Sl padladial - @
Je pabaial Guagl (58 aelius dale Jo L xSl Jil (s 5ingy 4 Sl il @) Je (FGD)
Sl dlladll s e gui ASY) sae bl Jal sall o GalSI jaa g SN 5 a1 dpiadall @il 3l (SOY)
o Adde Lae B 3588 gai JSUias (SOy) b Jucmdl 4l 53 (38 saclise Jalse (B a5 guall Lgwilisd
Ddaiall sl 0 A1) il e Jan (FGD) Akl abaea Liad e LgaShg laaa g (ulSH jas f a0 s
e s adaiall slall AN 5Y A GV dlas sae Cysal | (SO,) S A1) «(fly ash removal)
ke ) el Aalaif b diaidie LgieliS 5 Ailuall 8 JSLEe el Ll aasd aal 5 s sle 5 8 (SOp)
Dlen A elld amy g (el S gl Sl g ¢S cann ya) Y 5) aiall aba 1 A1) Slea ) Sladl 5035
salall ae Vol Jeliias (SO2) ke b el (il o sl <l sl Akl i Wl ((SO,) e pabiaial
(i el ) laas yall) 08N 5 o) lea ) WD) 0 ey Gl amy g Al
e G dl s Bllgaal dalse 33 aa 58 A ) (FGD) el S dasnis e 3 i5all Jalsall - &
x5 «(Residence time) ¢nSedll () ¢(Gas velocity) Sl de yu «(PH) danadlsll Als «(L/G)
.(Corrosion) JSUll 5 «(scrubber designs) gl axeai ¢(Gas distribution) )
Aol g Ao guae 36l Als g ardind (IS Sl Cila shaia 8 :B)(Lime scrubbing) (Sl musll - =
33 (A 33 5all (SO2) Je e Jeliil aliaiaV) Sleas 33535 elall () (i GSH 50 (90%) 4]
& dany A Jheslh delall o) 55 Jiad (CaS0s) zles (CaS0;z) 4nldll e salddl &gldl lall
(SO2) S 5 oalsll e IS Jsay 3 (paliaia¥) Slea (& e liill e dae (5 5a3 ulaS JI 55 5 sl
sAallll e W) (s g i gl )
SOx(gaseous)—SOz(aqueous)
SO>+H>,0O—H>S03
H>SO3—(H)*' + (HSO3)! — 2(H)™! +S0;
CaO (Solid) +H,0O— Ca(OH)(aqueous)
Ca(OHa) — (Ca)™2+ 2(OH)!
(Ca)"2+(S03)"? + 2(H)"'+ 2(OH)'— CaSOs(solid) +2H,0
(SO3)*+%40,—(S04)
(SO4)?+ (Ca)™>—CaSO4(solid)
gl g AALLY
s elsedl gl e 5kl 3 jeal (e dilida de sena & (Lale 3 sea)) muS)) dadal o)
e s A s A liall ad) gall iy (e lea GLEY) 5l ol 3Ll sl ddiall Cilapual) 4113V andiu
Aok ) ol oS 5 Al sl S0 Gl



5 a0l gz Jie ald apaleaiy a1 ) dadail Ao g dmalall il ) e 6l (Kay o
A 01 3 gl Jala L 5 Al pensl) ki) a5l (99 ) () ol ey Lgia (il (S
Aleall G e 5 k) 5 el aladiul Lo i (Sa el 4 5K pmalall el g diliaal
Al a5 Gl ISl 5 Al Gl jall 5 A8l s Sl Sl jall Jia

s> 5 ¢ Jl one ) A Bl ¢ s o) et e Oe Gl musl) dadal (S5 -
oy G135 la el ol Bl Aalas¥l o3 & Hhai¥ 5 cJe il ol o3 A1) Y dpalal) AN e 5 ylagll
S e Jelal) & g3 gl Jladl & g pa Ji8 A sha I A (oA mul ST Al 5 ) jall As o

dpmaall Gl e delii bgall day Sl s g yn ) dia sl A0 Aledl) saldl -
AglBal 3 plasdl 3 jea) Aol g J) 35 Aabia 3l (Sl ) Y 5 pabiatial) G oy

L) 31 a1 el 3l dpeS ) dalal) salal) FuaS danss 1 58 Calal) nl) dadail b el ¢ 8IS
Ao gllaall A1 Y1 30 LS g allail) sl e adiatig (1.5 - 4) 3_siea didall 450

paaad QIS 5 i) ) lacaall Aila callati Y LY duda 1) e Yoy ddlad) sl KU aladial Juady -
Lo Jalal) Jans 3 g gl 5ill 5 Jlandll o sl ()5S 3ale 5 (5 sbasSl Jlaill Sllia 35a

ibaad)

[1]. Gerald T. Joseph, David S. Beachler, 'Scrubber System Operation Review', Self-
Instructional Manual, APTI Course SI: 412C, Second Edition, North Carolina
State University, USA (1998).

[2]. S. V. Manyele, "Toxic acid gas absorber design considerations for air pollution
control in process industries', Educational Research and Review Vol. 3 (4),
Tanzania (2008).

[3]. Ranajit Ron Sahu, 'Technical report on dry sorbent injection (DSI) and its
applicability to TVA's Shawnee fossil plant (SHF)', Southeren Alliance for
clean energy, USA(2013)

[4]. SI: 445 Course Description, 'Introduction to Baseline Source Inspection
Techniques, lesson 5 operation of dry scrubbers', United States Environmental
Protection Agency, Air Pollution Training Branch, Office of Air Quality
Planning and Standards, USA (1992).

[5]. Karl B. Schnelle, Charles A. Brown, 'Air pollution control technology hand
book', CRC press LLC, USA (2002).

[6]. Sabine Goldberg, 'Adsorption models incorporated into chemical equilibrium

models', Chemical equilibrium and reaction models, Soil. Sci. Soc. Am. Special
Publication 42, USA(1995).



78. Preparation of Adsorbent for Water and Sulfur Compounds from Local
Clays (Kaolin and Bentonite)
ddaall daY) (he Ay S LS sall g slall 5 3la Bala jucasd
(Sl i g o glsll)
Laa dana plod (s 518 aludyl QAAN el Dla All) a4y S iy
481 all o gl gl geaal) 3L

geosurv@geosurviraq.com

Abstract

This research studied the preparation of faujasite zeolite Y from Kaolin and Bentonite
clays. To prepare zeolite Y from kaolin , two procedures were used to increase the ratio of
Si02/Al203 in the reaction mixture: the first was by adding sodium silicate, while the
second was treating metakaolin with sulfuric acid solutions at different conc. Entrations
and temperatures. In the first process metakaolin was added to sodium hydroxide and
sodium silicate, different parameters were tested: SiO2/AlO;, ageing periods and
crystallization temperatures.

The optimum crystallinity was 104.8% achieved by Si02/Al,0O3 5.5, ageing time 3 days
and crystallization at 95°C. In the second procedure amorphous dealuminated metakaolin
(S102/A1,03=7.64) was mixed with sodium hydroxide solution, aged and crystallized at the
same optimum conditions above. The crystallinity was 48%. Calcined bentonite was mixed
with sodium hydroxide solution Si0./Al,O3 =5.3, aged at room temperature for different
periods, crystallized at 95°C. The crystallinity was 27.1%. Prepared zeolite was formed
with kaolin clay. Bulk density, bulk crushing strength, and surface area were tested. The
adsorption capacity for separation of H-O and H»S from LPG was 7.82g H,O/g and 0.3755¢g
H»S/g.

Key Words: adsorbent, zeolite, kaolinite, bentonite.

Introduction

Zeolites are porous crystalline aluminosilicates mineral with definite channels/ cavities,
mobile cations and water molecules in their structure. Zeolites NaA, NaX, and NaY are
widely used in industry as ion exchangers, adsorbents, and catalysts. Zeolites NaY, and
NaX are synthetic analogous of the mineral faujasite and have the general formula
Na20.A1203.nS10,2.XH20. Liquefied petroleum gas is a flammable mixture of
hydrocarbon gases used as a fuel in heating, cooking equipment, and vehicles. It consists
of a mixture of propane, butane and contains sulfur components. Impurities such as H>S
cause bad hazardous odors, corrosion and pollution; therefore elimination of these



impurities is very important. Hydrates can cause corrosion, plugging of pipelines,
freezing of valves and pressure drop. Zeolite as adsorbent can separate mixtures of
compounds on the basis of differences in molecular dimensions and polarity.

Experimental Work

In the preparation experiments of synthetic faujasite zeolite from kaolin clay two
procedures were used to increase SiO2/Al,Os ratio: in the first procedure calcined kaolin
was added to a solution contains sodium hydroxide and sodium silicate, different ratios of
Si102/A1,03 were tested (3.5, 4.5, and5.5), Na,O/Si0,=1, and H,O/Na>,O=40, the
mixtures were aged at room temperature for 1,3, and 5 days, and crystallized at 95°C for
6 hours (Table 1). The optimum crystallinity was 104.8% achieved by using S10,/A1,03
ratio equal to 5.5, and ageing time of 3 days. The effect of crystallization temperature was
tested at 75, and 85 °C with metakaolin mixture Si02/Al,03 =5.5, and ageing time 3days
(Table 2). The crystallinity at 85°C was 99% but at 75°C the zeolite did not crystallized.
In the second procedure calcined kaolin was treated with sulfuric acid solutions (2, 3, 4,
5N) at room temperature, 60 and 90°C for 1 hr with solid: liquid ratio 1:4 to leach out
some of its alumina. Amorphous dealuminated metakaolin which had SiO,/Al>O3 ratio
7.64 mixed with a solution of sodium hydroxide (Na>O/SiO>=1, H2O/Na,0=40), aged at
room temperature for 3 days, crystallized at 95°C for 6 hours. The crystallinity was 48%
(table 3). Bentonite was calcined at 900°C, mixed with sodium hydroxide solution
(S102/A103=5.3, Na,0/Si0,=1, and HoO/Na,O=40). The mixture was aged at room
temperature for 1, 3, and 5 days, crystallized at 95°C for 6 hours. The crystallinity was
27.1% (table 4).

The powder faujasite zeolite Y (prepared by using metakaolin, sodium silicate and
sodium hydroxide solution (crystallinity 104.8%)) was formed by mixing with kaolin clay
(-75 micron), and calcined at 550 °C. The bulk density, bulk crushing strength, and surface
area of formed zeolite granules were, respectively, 0.577 g/cm®, 281.3 N, and 424.57m?/g.
The formed zeolite was used for separation of H>O and H>S from liquefied petroleum gas.
The initial concentrations of H>O and H»S are 1.00 g/l and 0.0697g/1 respectively. Table 6
shows the concentrations and accumulative adsorption for H>O and H»S. The adsorption
capacity for H-O and H»S were 7.82 g/g and 0.YVg/g respectively.

Results and Discussion

According to the results in table 1, S102/Al,0s ratio of the reaction mixture and
time given for ageing have a considerable effect on the formation of zeolite Y. By
decreasing Si02/A1>O3 below 5.5 the relative intensity at 26=6° was decreased. By
increasing ageing time the crystallization increased. Ageing leads to insertion of
additional silica into aluminosilicate solid and this increased the number of smaller nuclei



reacting giving better and higher zeolite Y (Sanni, 2011). By increasing ageing time to 5
days the sodium aluminum silicate peaks were appeared again with faujasite, overlong
ageing time could cause the generation of other zeolites (Lang, et al., 2011). The
chemical analysis and SEM of powder faujasite zeolite Y (crystallinity 104%) is shown
in table 5 and image 1. The formation of zeolite Y crystallites was obvious, well defined
crystal shape with particle size of less than 2 pm.

The crystallization of zeolite Y from bentonite was less than that prepared from
kaolin, this result agrees with other researchers where Y type zeolite was not crystallized
successfully from montmorillonite of the ratio SiO»/Al,O3 ranging from 3.25 to 9.8 but
crystallized successfully from kaolinite. The use of a more reactive amorphous silica is
important in the synthesis of the high silica zeolite.

The adsorption capacity for H>O is much higher than H»S, zeolite separates
molecules based upon the size and configuration of the molecule relative to the size and
geometry of the main aperture of the zeolite structure (the relative size of adsorbats H.O
and H,S are respectively 2.6 A and 3.6 A), and adsorbs molecules those with a permanent
dipole moment and which have other interaction effects (Ackley, et al., 2003). Water
interacts very strongly with the electrostatic field of the ionic zeolite structure. It is assumed
that the strong reaction between the zeolite cation and the dipole moment of water produces
a diffusion block by clustering of H.O molecules about the cation in the channels and
reduces the adsorption of H»S.
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Table 1: The effect of silica to alumina ratio and aging time on the relative intensity and crystallinity of prepared samples from kaolin

Si0/ALO; Adg;;‘g 26 e dA XRD Crystallinity%
12.43 46 7.11
1 Sodium aluminum silicate hydrated, quartz -
30.79 5 2.90
6.32 24 13.97 - . . .
35 3 2351 3 378 Faujasne—Na}.l, (ijilelijm aﬂ:rr:lzmum silicate 2571
3112 17 2.87 varated. 4
6.28 81 14.13 - . . .
5 23 44 50 1204 Faujasne—Na}.l, (ijilelijm aﬂ:rr:lzmum silicate 36.66
3012 51 378 varated. 4
6.28 13 14.05 . . . .
1 2353 10 377 Fau]asne-Na};, (Sigil;m eﬁ:rrilzmum silicate 17.14
3115 13 2.86 vamtert- 9
6.30 75 14.01 . . . o
45 3 2353 35 377 Fau]asne-Na};, (Sigil;m eﬁ:rrilzmum silicate 112.30
3119 76 2.86 vamtert- 9
6.30 83 14.03 . . . o
5 2352 79 377 Fau]asne-Na};, (Sigil;m eﬁ:rrilzmum silicate 110.50
3118 70 2.86 vamtert-
6.25 10 1411 Faujasite-Na., Sodium aluminum silicate
1 23.50 6 3.78 hvdrated. quartz 10.90
31.23 7 2.86 varated. d
6.31 100 13.98
5.5 3 23.55 59 3.77 Faujasite-Na, quartz 104.80
31.22 61 2.86
6.35 100 13.90 L. . . ..
5 2361 67 376 Faujasne-Na}.l, zi)il(:im ﬂ:rrilzmum silicate 111.00
31.28 68 2.85 varated. d
Table 2: The effect of crystallization temperatures on the zeolite from kaolin clay
T °C 20° I/ 1- dA XRD Crystallinity%
6.22 3 14.17
15.40 3 5.74
75 2364 5 375 Quartz, anatase -
31.18 4 2.86
6.30 94 14.01
10.17 22 8.69
85 15.62 43 5.66 Faujasite, Quartz 99
23.54 56 3.77
31.20 56 2.86
Table 3: X-ray analysis of faujasite zeolite prepared from dealuminated kaolin
20° I/ I dA XRD Crystallinity %
6.29 33 14.04
10.12 16 8.72
15.57 22 5.68 Quartz, Sodium aluminum silicate hydrated, Faujasite-Na. 48
23.49 31 3.78
31.15 29 2.86




Table 4: Effect of aging time on the crystallization degree of prepared sample of zeolite from Bentonite

Aging 26° Ie dA° XRD Crystallization%
day
6.42 9 13.74
15.58 5 5.68 ) ) - )
1 2353 3 377 Quartz, Sodium aluminum silicate hydrated, hematite -
31.78 5 2.81
6.24 22 14.13
10.25 8 8.61
3 15.57 10 5.68 Quartz, Sodium aluminum silicate hydrated, Faujasite, hematite 27.1
23.45 15 3.79
31.08 19 2.87
6.21 19 14.20
10.21 15 8.64
5 15.46 6 5.72 Quartz, Sodium aluminum silicate hydrated, Faujasite, hematite 19.4
23.36 9 3.80
31.95 4 2.79
Table 5: The chemical analysis of the prepared faujasite zeolite Y (SiO2/ Al:O3=5.5, ageing time 3 days)
SiO> ALOs Fe 03 CaO Na,O TiO> L.O.I Total
56.27 10.94 0.64 0.2 14.36 0.71 16.59 98.71
Image 1: SEM of prepared faujasite zeolite Y powder
Table 6: The concentrations, accumulative adsorption for H2O and H»S at different time intervals
Time H>O H>S
(min) Ci |Ci/Co| qi q Ci |Ci/Co qi q
g/liter g/g g/g | g/liter g/g g/g
0 0 0 0 0 0 0 0 0
5 0.022 | 0.022 | 0.376 | 0.376 nil 0 0 0
45 0.030 | 0.030 | 3.357 | 3.733 | 0.0116 | 0.166 | 0.2011 | 0.2011
65 0.180 | 0.180 | 4.099 | 7.820 | 0.0348 | 0.499 | 0.1744 | 0.3755
95 1.000 | 1.000 0 7.820 | 0.0697 1 0 0.3755
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Abstract

Carrier flotation was studied to upgrade raw kaoline clay of Duekhla Valley wherein

anatase (titanium dioxide) represents one of the main discoloring impurities. In this study,
limestone particles were used as carrier materials to float anatase. The effect of different
parameters (clay concentration, oleic acid concentration, carrier amount addition % and
carrier particles size) on the efficiency of the flotation process were investigated. This was
followed through the measurement of TiO>%and retention ratio of the clay product.
According to the test results, the optimum operating parameters were established which
are; (10% clay concentration, 0.1% oleic acid concentration, 15% carrier amount addition
and -20um carrier particle size). At these conditions clay product containing 0.81% TiO-
was achieved from the raw kaolin that contains 1.53% TiO,.
Key:upgrade, kaoline Duekhla,carrierflotation

Introduction

Kaolin clay is a naturally slimed mineral consisting predominantly of particles
(2um) or finer of aluminum hydrous silica composition and can be represented by the
formula (OH)sS14A14010(Grim, 1968). Pure kaolinite has the composition, expressed as
oxides: 46.54% SiO2, 39.50% AlOs, 13.96 H>O and exhibit white color with high
brightness(Mathur, 2002).But in fact natural kaoline contains various amount of
discoloring elements, such as anatase (Ti0Oz), mica and iron oxides (Fe2Os3), which cause
low brightness and detrimental to most final use (Asmatulu, 2002). In Iraq, Duekhla kaolin
in Western Desert was formed as a result of intensive weathering and erosion of acidic
igneous rocks contain feldspars in a wet and high drainage conditions dominating a fluvial
terrestrial environment (Jassimet al., 2009; Mahdy&Abd Al-Qader, 2012). Thiskaoline is
of low grade with a gray tint due to the present of anatase (titanium dioxide). The
coloration of the anatase is due to the substitution of other cations such as (Fe) within its
lattices which are generally present at levels of less than 5% and that will hindered the
different applications of kaolin (Mathur, 2002).

Experimental work

Kaolin sample of about (50) Kg from Deukhla region in the Western Desert was crushed
to pass (8mm) sieve opening in a laboratory jaw crusher, and then identical samples of 1
Kg were prepared for experimental work using Jons Riffle divider. Representative sample
of the kaolin was drawn for chemical and XRD analysis. The chemical analysis is



conducted by using X-ray fluorescence (XRF) type (Shimadzu 1800) whereas the
qualitative mineralogical composition was done by X-ray diffraction type (Shimadzu 7000)
as shown in table (1.1) and figure (1.1). High purity limestone was used as carrier flotation
tests. The chemical reagents used in this work are;

- Sodium Silicate (S.S): used as a disperser.-Ammonium oleate: used as a collector. -
Sodium carbonate: forPH adjustment. The upgrading method employed to separate anatase
impurities consisted of the following steps:-

- Preparing a slurry containing 20% solid from the crushed kaolin (-8mm) with water in
a plastic cell of 1 litter capacity supplied with three blades stainless steel stirrerby severe
mixing at 2000 RPMand then digritting the slurry on 20um sieve to remove the over
size (+ 20 um) fraction.

- Preparing different solid percentages from the degritted slurry.

- For flotation tests, about (120 gm) of kaolin was conditioned with required weight of
the carrier particles (-45 um) at pH (10.5) adjusted by sodium carbonate in the
presence of 1% of sodium silicate which is used as depressor. The conditioning was
carried out at stirring speed of 2000 RPM.

- Collector was prepared as an ammonium salt of oleic acid by agitation of certain
amounts of oleic acid and ammonium hydroxide at impeller speed of 2000 RPM, the
prepared solution was added to the pulp and condition for a certain period.

- Flotation was carried out at 1800 RPMin 1L capacity Denver flotation unit.

- At the end of the flotation test, both the floated and non floated fractions were treated
with acetic acidto dissolve the carrier and then diluted with water before drying,
weighing and analyzing for TiOo.

In this work the effect of clay slurry concentration, collector amount, carrier amount
and carrier particle size on the quality of the beneficiated kaoline yielded were tested.
In evaluating the flotation results, the following terms are used:-

Clay product: the unfloated clean purified clay fraction.

% Ti10; of clay product: assay of TiOz in the clean clay fraction.

Retention ratio (R.R): ratio of % TiOz in clean clay product to the measured % TiOz in the
feed.

ResultsandDiscussion

The carrier flotation experiments were performed at the conditions of different solid
concentration (5, 10, 15, and 20) % by weight of clay slurry, carrier amount %15 wt of the
weight of clay feed (Pz = - 45 pm), 2000 rpm mixing speed, clay dispersion (1% sodium
silicate).The conditioning time of the pulp with oleic acid (0.1%) was fixed at 20 min and
at pH= 10.5. In this regards, the measurement of TiO; content and retention ratio (R.R) of
the beneficiated clay at various solid concentrations were measured. A series of tests were
carried out to assess the effect of different concentrations of oleic acid collector on the
carrier flotation of anatase at (10% solid concentration, 15% carrier amount and -45um



particle size of carrier).The amount of the collector added to the kaolin slurry was varied
from (0.025 to 0.4 wt. %) of the dry clay. The effect of carrier particles(limestone) amount
used in the carrier flotation process was investigated. The amount of limestone particles
which is used as carrier added to the clay slurry was varied from (5% to 30wt.%) at 5%
interval of the dry clay sample.However, the series of tests were made at 10% solid
concentration, 0.1% oleic acid concentration and -45um particle size of carrier. The final
series of tests were conducted to optimize the grain size of the carrier particles used for
separation of anatase at 10% solid concentration, 0.1% oleic acid concentration and 15%
carrier amount. The flotation tests usage the size fraction of-75+53, -53+45, -45+38, -38+20
and -20pum.

Conclusions:
The following conclusions can be stated:

e The carrier flotation technique can be successfully applied for separation of
anatase impurities from kaolin.

e The grain size of the carrier particles are the most effective parameter than other
parameters tested (clay slurry concentration, collector amount and carrier
amount).

e The optimum conditions for carrier flotation process established are
- 15% wt. of limestone as (carrier particles).

- The grain size of carrier particle is -20pm.

- Conditioning of materials at 2000 r.p.m for 20 min.

- Speed of flotation machine impeller 1800 r.p.m.

- Conditioning time of pulp with sodium silicate and oleic acid are 25 and 20 min
respectively.

- PH of the pulp is 10.5.

- Amount of sodium silicate and oleic acid are 1%wt. and 0.1%wt. respectively.

e Application of the above conditions for kaoline concentrate containing
0.81%Ti0; can be obtained from a feed containing 1.53%Ti0O..
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Table 1.1: The chemical composition of the ore
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Fig. 1.1.: XRD pattern of the raw clay sample (Duekhla region)
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Summary
This work refers to a process for obtaining high purity magnesium sulfate heptahydrate
and anhydrous magnesium sulfate salt from Iraqi dolomite ore. The process comprises,
leaching of the starting material with dilute sulfuric acid to dissolve the magnesium
compound (as magnesium sulfate) and separating it from the formed precipitate (Calcium
sulfate). The optimum conditions of the leaching operation were established from the
study of the main variables which affecting the leaching process namely, acid
concentration, reaction temperature, reaction time and ore particle size. The magnesium
sulfate solution resulted from the optimum condition where by 99.8% leachibility was
achieved are ( 25 wt% H2SO4, 60 °C, 30 min reaction time and -106 micron ore particle
size), was subjected to a purification to remove ferric oxide. The purified solution was
evaporated and magnesium heptahydrate of 99.6% purity was obtained by cold
crystallization. Anhydrous form was subsequently obtained by heat treatment of this salt
at (250) °C for 1 hr.

Key Words: dolomite, sulfuric acid, magnesium sulphate heptahydrate, magnesium
sulphate

Introduction

Magnesium Sulfate with the formula (MgSOs) is often found in nature as a geological
salt deposit of a monohydrate as in the mineral kieserite or as a heptahydrate epsomite
salt (MgS04.7H>0), which is also known as Epsom salt. Anhydrous magnesium Sulfate
(MgSO0s) i1s prepared by heating the hydrate forms. Magnesium sulfate heptahydrate
(MgS04.7H20) or Epsom salt is the most widely form used in different life fields. It is a
white crystalline powder, or brilliant colorless crystals, usually needle-like. It is stable
from about (-5) to 48 C°, and is freely soluble in water . MgS0O4.7H20 as a source of
magnesium has a wide applications ; it is used as a fertilize dietary supplement in animal
feed and in medicine as a cathartic material. Magnesium sulfate salt may be prepared by
reacting dolomite ore with sulfuric acid solution. Dolomite which has the formula
(CaC03.MgCO0:s) is a sedimentary rock forming mineral (Rashad and Baioumy, 2005).



Experimental Work

The reaction of Dolomite and sulfuric acid is presented in the chemical equation
below:-
CaMg(COs3 )2 + 2H2SO4 —>CaS04 + MgS04+2C0O21+2H20

The leaching characteristics were investigated as a function of dolomite particle size (-
500, -300, -106 and-75) um, various concentrations of HxSO4 (20, 25, 30 wt %), different
reaction temperatures (50, 60, 70, 80 ) °C for several periods of times (30, 45, 60
minutes), all the experiments are carried out at constant solid: liquid ratio
(1wt/4vol).TheMgSO4 solution resulted from the optimum conditions were purifiedfrom
ferric oxide by precipitation as ferric hydroxide from Dolomite . In this work hydrogen
peroxide (33%H20,) was employed. This was added to MgSQO4 solution with stirring for
(30) min at (60) °C, amounts used were of (1:20) and (1:10) v/v ( H2O2 : MgSO4 solution.
1-e 5 and (10) ml H2Oz per (100) ml MgSOs solution then dolime calcined dolomite at
(1000) °C was added to the magnesium sulfate solution at an amount of about (13) g/L
with continuous stirring for (15) min. The obtained purified magnesium sulfate solution
is concentrated by evaporation to about ¥4 of its volume (heating on a hot plate with
continuous slow stirring at (80) “C prior to crystallization of MgSO4.7H20. (Epsom salt)
using ice bath.To prepare anhydrous magnesium sulfate, the heptahydrate salt
(MgS04.7H,0) was subsequently heat treated in an electrical oven at (250) “C for (1) hr
( Abou El-eefet al.,2012).

Results and Discussion
Different concentrations (20, 25, 30 wt %) of H.SO4 were studied. A significant increase

in the leachibility of MgO occurred as the acid concentration was increased from (20)
wt% to (25) wt%. The leachibility was raised from (78.8) % to ( 99.9) %. Ignorable
value in the leachibility was resulted (0.05 %) as the acid concentration was increased to
(30) wt %, so (25) wt% is the most favorable concentration that resulted in almost
complete dissolution of MgO fromthe Dolomite ore. After the determination of the
optimum acid concentration (25 wt % H>SO4), the effect of reaction time was next
studied. For this a series of experiments were conducted at reaction times of (30, 45, and
60 min). It is obvious from the data obtained that MgO leachibility of (99.8) % was
achieved at a reaction time of (30 and 45 min) . Minor increase (0.1%) in the leachibility
occured at (60) min reaction time. It is therefore recommended to consider (30) minutes
as an optimum reaction time. different particle size (-500+300, -300+106, -106+75 and -
75 micron) were used. It is indicated that at both (-75 and -106+75 micron) particle size,
a leachibility of almost (99.8) % was achieved, and a significant reduction in the
leachibility occurred at the particle size (-500+300) micron, This can be attributed to the



fact, that as the particle size decreases the surface area available for the reaction
increases which leads to a good contact between the H>SO4 solution and the whole
volume of dolomite particles. However according to the results gained a particle size of
(-106) micron can be considered as optimum, and this would cause some energy saving
as a finer grinding would results in a high power consuming operation (Wills, 2006). To
study the effect of reaction temperature on MgO dissolution from dolomite, a set of tests
was carried out in the temperature range (50 — 80) °C with (10) °C intervals. It is obvious
that MgO leachibility increases with increasing temperature until a constant value of
about (99.8) % occurred at (60) and (70) °C. Further rise in temperature up to (80) °C
showed no prominence increase in MgO dissolution (0.08 %). Accordingly, it can be
deduced that a reaction temperature of (60) "C is recommended as an optimum
temperature for the leaching process. Magnesium sulfate hydrate was prepared directly
from the magnesium sulfate solution by evaporation and crystallization after purification
from iron oxide, with high purity (99.3%).The XRD patterns of MgSO4.7H,O and
MgSO4 are shown in figures (1) and (2) respectively . This study clearly indicated that
the leaching condition that resulted in (99.8) % MgO leachibility from the dolomite ore
are (25) wt % H2SO4 concentration, (60) ‘C reaction temperature, (30) minutes of
reaction time ,( -106) micron ore particle size and 1:4 solid: liquid ratio. Removal of Fe**
ion from the pregnant magnesium sulfate solution obtained from the leaching step is
necessary to produce high purity magnesium salt and the purity of magnesium
heptahydrate produced from this work is of (99. 3) %.
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Abstract
In this work , poly (phenyl sulfone) (PPSU) nanofiltration composite membranes with

different specifications were used to treat the waste water taken from the phosphate
complex in Alqaam city west of Iraq. The objective is to decrease its salinity and
pollutants such as, total dissolved solid (TDS), conductivity, SO4, PO4, and CI to standard
levels. It was found that the PPSU nanofiltration composite membrane with 0.03 ZnO
nano-particles at a pressure of 6 bar results to higher removal efficiency for TDS,
conductivity, SO4, PO4, and Cl with the values, respectively:79.3, 76.6, 84.4, 97.2, and
87.8 % .The treated water was observed to be suitable for irrigation according to water
standards of World Health Organization (WHO).

Key Words : waste water , nanofiltiration , phosphate complex.

Introduction

Many types of wastes are generated in this phosphate complex including solids, gases and
liquids. Generally the complex generates more than 3214 m3/hr of slime water and more
than 1326 m’/hr of acid water. From the literature, separation of phosphoric acid from
industrial waste water include dissolved aluminium was estimated by using four
commercial flat sheet nanofiltration membranes[1].The phosphoric acid regain in the
permeate flow was 77%. It was concluded that the membranes can effectively be applied
for the separation of phosphoric acid from industrial wastewaters. Mutter [2] focused his
study on the effect of chemical fertilizers industry on the Iraqi environment according to
the international experience in this field and to the suitable limits of these chemicals. It
was concluded that there are environmental problems in Iraq and may be worsen in the
near future. In this research wastewater discharged from the phosphoric acid plant was
treated by using various types of filters such as granular activated carbon and two
different types of nanofiltration composite membranes. The main objective of this study
is to reuse the treated waste water for irrigation.



Materials and Methods

Figure 1 shows a schematic diagram of the wastewater treatment system used in this
study. The feed wastewater was pumped from the feed tank (tank 1) via a diaphragm
pump to the three filters stage (i.e., Granular activated carbon 1, granular activated
carbon 2, and PP sediment 3) and the feed temperature was fixed at 35°C. Three filters
were used to reduce or eliminate chlorine, and various organic contaminants in
wastewater. It was used as a pre-treatment as part of a nanofiltration system to reduce
many organic contaminants, chlorine, and other items that could foul the nanofiltration
membrane. Then the three filters treated wastewater is pumped to the nanofiltration
composite membrane cell unit. The membranes were flat-sheet nanofiltration composite
membranes with 12cm’effective area, which were placed in a membrane cell. The
nanofiltration membranes were prepared from Poly(phenyl sulfone) as a membrane
material with ZnO nanoparticles as an additive. The specifications of the nanofiltartion
membranes are summarized in Table 1. Additional information about the nanofiltration
membranes can be found elsewhere [3].

The experiments were done in batch circulation process where the concentrate and
permeate streams were returned back to the feed tank. The trans-membrane pressures
were measured from the difference between the pressures in the concentrate and permeate
streams.

Analytical methods

Determination of TDS and conductivity

The Total dissolved solid (TDS) and the conductivity of the wastewater were measured
by using Hanna Instruments pH, TDS, EC Meter Model H19811, Romania.
Determination of chloride

The amount of Chloride presence in wastewater was measured by titrating the wastewater
with silver nitrate solution. Each 1 mole of silver nitrate reacts with 1 mole of Chloride
and the titrant concentration is 0.02 M. Then, silver chloride is precipitated before red
silver chromate is formed. The end of titration is specified by formation of red silver
chromate.

Determination of sulfate ion in wastewater

Method of measuring sulfate in water depends on the precipitation of sulfate ion by using
barium chloride and suspended barium sulfate is formed. In order to make sure that the
barium sulfate is homogeneous and stable, ethanol, glycerol, hydrochloric acid and
sodium chloride were used. The absorbency of the suspended solution was measured by
using spectrophotometer (UV-1100 spectrophotometer, Chrom Tech, China) with wave
length of 420 nm.



Determination of phosphate in wastewater

Measurement of phosphate in water depends on the measurement of the absorbency of
Ammonium molybdate reagent by using UV-spectrophotometer at a wave length of 690
nm.

Calculated parameter

The deprivation of each component is expressed using removal efficiency (%), which is
realized as the mass ratio of solute in permeates and feed as follow:

Removal effeciency (%) = {%} x 100 (1)

£ XV
whereC,andC, are the solute concentration in the permeate and feed (g 17!), respectively,
whereas, V,and V, are the volume of permeate and feed (1), respectively.

Results and discussion

There are a number of indicators of the water salinity for drinking and irrigation such as
Total Dissolved Solid (TDS) and Electrical Conductivity (EC), therefore it is focused in
the following paragraphs on the measurement of the TDS and EC as an indicators for the
validity of waste water after being treated by three filters stage and nanofiltration
membranes for water irrigation. It can be seen that (see table 1) TDS concentration(ppm)
in waste water decreased from 4460 ppm (A) to 4060 ppm (B) after treatment using three
filters stage as shown in  Figure (1). The TDS concentration (ppm) of the waste water
flow out from the flat-sheet nanofiltration composite membrane (C:NF-0.02ZnO) was
1060 ppm. Whereas, the TDS concentration (ppm) of the waste water flow out from the
three filters stage and treated by using another type of flat-sheet nanofiltration composite
membrane (D:NF-0.03ZnO) decreased from 4060 to 920 ppm (79.3% removal
efficiency). This phenomenon is attributed to the variation in the mean pore size and pore
size distribution between the two flat-sheet nanofiltration composite membranes shown in
Table (1). In general, there are several factors affect the membrane separation
performance, for example, porosity, pore size distribution, membrane structure and
membranes thickness. In this case, the pore size and pore size distribution were the
dominant factors affacting the nanofiltration composite membrane separation
performance. (Alsalhy etal), reported that the separation performance of the PVC hollow
fiber membranes is affected by the membrane pore size and pore size distribution as well
as the morphology of the membrane. From the results mentioned above it can be
concluded that the TDS concentration (ppm) out flow from flat-sheet nanofiltration
composite membrane (Code D:NF-0.03ZnO) is suitable for drinking water according to
the Iraqi Central Organization for Standardization and Quality Control (ICOSQC) and
World Health Organization (WHO) and also suitable for irrigation according to the
irrigation water standards of WHO.



Regarding the conductivity (um/cm) of the waste water It can be noticed that the
conductivity value of the raw waste water was 7860 (um/cm) (Code A) and after treating
the waste water by using three filters stage (Code B) the conductivity became 6800
(um/cm). Then, the conductivity decreased to 2130 (um/cm) by using nanofiltration
composite membrane (code C: NF 0.02Zn0O). Moreover, the conductivity of the waste
water flow out from the nanofiltration composite membrane (code D: NF 0.03ZnO) was
1840 (um/cm)(76.6 % removal efficiency). It is worthy to mention here that the waste
water treated by nanofiltration membrane code D: NF 0.03ZnO is suitable for irrigation
according to the irrigation water standards of WHO.

The waste water also contains sulfates and phosphates with not allowable concentreation
level compositions and it is important to reduce their concentration to the acceptable
levels according to the Iraqi Central Organization for Standardization and Quality
Control (ICOSQC) and World Health Organization (WHO). It can be seen that the SO4
concentration is 1600 ppm before and after treated by the three filters stage. The
concentration of SOs decreased from 1600 to 1160 ppm by using nanofiltration
composite membrane (code C: NF 0.02Zn0O), while using nanofiltration composite
membrane (code D: NF 0.03Zn0O) the concentration of SO4 decreased sharply to 250 ppm
with 84.4 % removal efficiency. This value is suitable for drinking water according to the
drinking water standards of Iraq and WHO. For the phosphate (PO4) effect on the water
quality, it can be noticed that the concentration of PO4 reduced from 55 to 46 ppm after
treatment by using three filter stages, whereas the PO4 concentration reduced to 33.6 and
1.53 by using nanofiltration composite membranes code C and D, respectively. The
removal efficiency of PO4 from the waste water was about 97.2 %. It can be conclude
that the waste water treated by using nanofiltration composite membranes Code D is
suitable for irrigation [water standards of WHO for PO4 between (10-20) ppm].

Also there is a toxic effect of chlorine on the plants, where most of the plants are
sensitive to the chlorine.It can be noticed that the concentration of the chlorine was
reduced from 291.8 ppm in the ore waste water to 255.5 ppm after treatment by using
three filters stage, whereas the concentration of chlorine decreased to 70.9 and 35.45 ppm
by using nanofiltration membranes code C and D, respectively. Higher removal
efficiency of chlorine (87.8 %) was obtained by using nanofiltration composite
membranes (code D: NF 0.03ZnO).The observed values of this physico-chemical
parameter are suitable for drinking water and irrigation and comply with the drinking
water standards of Iraq and WHO and irrigation water standards of WHO.
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Table 1 Specifications of the filters and nanofiltration membranes

Filter Filter and Membran | Mean Pore size | Thickne
and Membrane |e pore size | distributio | ss (um)
Membra name structure (nm) n (nm)
neCode
A None
(before
filtration)
B Activated
Carbon
C NF-0.02ZnO* | Sponge- 119.5 110-150 250
like
D NF-0.03ZnO* | Finger- 116.12 110-140 250
like

*Nanofiltration composite membrane with ZnO nanoparticles (0.02 and 0.03 wt%)
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Figure (1) schematic diagram of the wastewater treatment process
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Sample No. Ultimate stress Yield strength Elongation Hardness test

N/mm? N/mm? % HB

L1 5523 315.58 27.5 165

L2 547.15 313.47 27.5 162

R1 570.90 328.17 27.5 170

R2 560.47 319.66 27.5 170
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Table (2) Chemical Composition of Test Pieceasill cilisal el uS Al

sample No. C% Si% | Mn% P% S% Cr% Mo% Ni% Al% Co% Cu% V% Fe%
L1 0280 | 0.194 | 0595 | 0.0228 | 0.0324 | 0.105 | 0.0139 | 0.0462 | 0.0060 | 0.0017 | 0.104 0.0051 | 985
L2 0.280 | 0.194 | 0595 | 0.0228 | 0.0324 | 0.105 | 0.0139 | 0.0462 | 0.0060 | 0.0017 | 0.104 0.0051 | 985
RI 0.286 | 0.192 | 0596 | 0.0223 | 0.0307 | 0.106 | 0.0139 | 0.0474 | 0.0050 | 0.0015 | 0.104 | 0.00054 | 985
R2 0.286 | 0.192 | 0596 | 0.0223 | 0.0307 | 0.106 | 0.0139 | 0.0474 | 0.0050 | 0.0015 | 0.104 | 0.00054 | 985

el Alial (5 bl S 3l (V) a8 Jsaa




A As ) oY
Cuabea A8l oda A sadinall ASTM D 638 45 3e¥) ciliial gall ddilas elindly cilie ayieal (a2l
Zasall puda gy s Al JSG Ld AMall dlle dpama (pindad e 3 jle (& Al il dulee Jygul 405 55
6 sisally Gl (K1 Dliall 2 U5) Gunt Jaa gl g ) L) ddand 5y JaSil) dolee (5t Wz s Lein
LaS g pesiliall L] A3SLe Jae 4055 Uassie 18la 5| ONIC lusiinad 43Sla oy Eanll aa g 4le 5 sl

(N3 (V) @ ssalls mase

QR SESTE

Aalall Al 8 Axiiaall Ay ol Ay i)
gl Jualill g andll

g Ui g PRAIR]

e 0 (1)) ) Jsaall (8 Aaia pall il A (0

b gl i g Gamall el (e driias Gliall (€ Aaiu) QLS ae & seadll 4dads G5 EN 10002-1
448y / ala (Y Ao yu ilS 5 (39)% dash s (23)C0 ol dad (A 4l Cuy el 4deial)

G g Basaall ad Al g dapaall Jad) Al o s gl Ciline pial A Al Cag ) a5 ) — Y
Al il AN gy Axiaall il (o) Male Ay e il @ el 4dde 5 Baaall Apallall Cliial sall
Clial sall Can s Aadaill g sapaall Ll Al ol Gl 4gle 48y 81 clS "ajle daial) bl Cap i
Al gl 4 e 5 Mo A880 gl & el Aasl)

JJ\.AAAS‘
G0 13— 189 s A il dene dea) gl adlad dd) ilaiae SN 4xiveall ) gall 4o glia )
. e — il dealal)
LS pe¥) Al il gall Y
-ASTM A370-03-2003



-ASTM E8M-11-2012
-ASTM D638 -10-2010
-ASTM E23-02a-2003
-ASTM D256-02-2002

EN -10002-1-2001 43ty ¥ 43l il sall-
2010 ple Dlaal Ayl Jo-cligyasS )i S IS ¢
DIN 50125-2009 4sal¥) 4l clical gall-o
ISO 6259-2-1997 4xallal) 4l Cliial sall-1

BS EN ISO 377-1996 4sllay jull &y 5 Y1 dyallal) Zaal sall-V

2010 L)ual Tinius olsen 4S_yd CilS GIS-A
2011 Jlaal (QUALITEST) 48 & lis-4



dadal) ‘JJ Z\M}d\ DAl am\ il
Sliall o ghatl) g Gl 5Laa
Aill g ABlal) &igag S e
Study the Characteristics of P-N Junction for Single Crystalline Silicon | -1
Solar Cell Using the LCR Meter.
Aadl) AUAL Jaxd &y A shata aladinl | 2 2
(Bl (s sl Bl aladily Al ) il jall 36 lS (pani | - 3
Dhill SO0 a3l aladinly deliall bl e Al Flual¥l (s )| -4
. Pleurotus ostreatus
Al ) salll juae e J5iY) zW | -5
L jall e geliall skl g Gl 5L a8 o (e dranall aall Cigeall sbie dallae | - 6
Al Al 32a 50
A3l el 5 il ) delia Jalee (e adlid)l e liall sball dallee &5 )lie dusl 0 | - 7
) e 5 s sl s pilL abia )
o pall sl 5 dagshallpeliall sl (e (Clisgdlly @l yall ) cldeadl A - 8
el
emadl) AL aladtuly (5 saad) 2 68 ) ALY A Yie da gl mbai | - 9
A sl ddal) clasa A LAl LY 8 jeeaiall # 3V aladin) | 210
.Preparation of In2S3 Thin Film Using Thermal Evaporator Technique | -11
okl gl clala 8 Sl ) sall 3 s clilae alasiind sale ) | 212
cdlaal) il Jalat A0 g g 5o S e glatall 3eleS 300 3 | - 13
e i o play s giall do LBl ) @) Adlide sl (38 dalles | 14
il anll Ly AaS) dadal o) A3 $¥) o) gall aladin) i | 15
M) &) &gy S e ; ;
Zooal dales 8 ol 85l paliiie H3E4Au 0| 16
Agildajudl LAY e (o liil) ¢ A puall ¢ oS SN ) il (e dil g5 580 0 | 17
dau) g3 sl dallaa 8 oS SUy a8l il 315l Jadll Galiiie i dul 0| 18
Al dgle -
Ll UGN e g 5 ANl G5 paliias LA | 19
(bl AR e gl Aaal) ) (e Baas I juasd | 20
(bl 3 pda ) (5 0 S (55 2,5l Galdiue Allad Al )0 | 21




(G8al) Ol s aliied] T gl Adladl) s

22

23

el T s g pl) ) Bl il aliioe i Al

24

LS (e dilite o) i) aia ol (3) ) 5l (aliiual dun o) gl alladl) ass

25

4 glasS g Al g A glrausl) & gall 38

Y 5all Al Bnem S Lafie o) ST Gl e

26

dga s e g s s (Dll Jid - 25 Jild ) el 5 S A puall Gl il Al )2
O i sSLial)

27

Gl ¥y halual Ll Lae 5i) 408N dleall Clashaia 8 ClagV) elal ayl
Aaliayl \@\ﬂ\é\.\.}.\.\l’.:w\qj‘)u\g (Mﬁ 2|

28

& 335 sall b AL (Aadasgall ) A SN Dlaadl dadail e ol yallg 51 all il
Al S Alia il ppxie Jas

29

Jism) 5 (bl jSI - (i) el g sSU Aiaal) 40 gudall 45 jaill A )3 5 ucas
OS5 0 5id s il 3 g g ade 35 5 6 sl (B (L S) — il Jald

30

A3 50 3 ge A8l Ay el sl e yill dple ) Ay sy 3o 3a3

31

:\_1..)3;3\ <y uAL“s‘}.‘\Aj\ e;él\ G\l'ﬂ

32

Gl gyl 8 ((Laluall Ll g dpacaall <ila V1) Do SISH djlead) dadail olof i
alia ) A v

33

B ol 1 26 sy LR LT (e B ) Al (8 Aeriendl sl Anllas
sl

34

L () Sl S 40

Agelibial & 00 48 5 dpual

35

Ll Al )y e 31a100 21518 550 Jsalal S5 snd 48 je Ai¥ana 408 5

36

Ll Al )3 ae azle 80 QU lalld 4 i sand 481 je AV ana 44K 5

37

Ja (3)/ pale( 20)31 553l S sl e il (300) J saliand b A 5 s
shanll call J pual

38

Ll Al ) ae aladl ad je 902 i g o 503 ga juaaiunal 48] je AVana 48 i

39

Lo s Lgliial s aa pale 600 Ja)s n stes i uad 4 je A ana 4aS 5 Ll

40




Jssal Jal/aale] 50 Cusios 58 pnaladilS A€ i japess

41

Al ae pan 055 %2 (ob saald J5 LS AS paniud A e Api¥ana A0S 5

42

Akl 49 Ul &gy JS e

Jleadl 4y Sl ALY =3l 10% S 5 sl <1 alainal 330 93 A€ 3 jucass
. (g

43

. SAle CailiaaS cu o SV 3 sain (pa 400 52 A0S 5 juians

44

Agalall Slhilba) Vs #3kal o 68l gy yiSll aa je juiass

45

9610 a5 5 Js )i g e (laal 400 52 408 yi Laluiial

46

Jendl CE sl el e Sl (e SSlll (3 sl 2010 ApS 3 Lalisind
) sall (8 (e el i)

47

966 Iy aalilll 5 Wi 81 ) Blaal 40 53 40 55 Jalyiinl

48

49

Y06 1S i Js 1Y) 5 e 58l 1) Glaal 40 50 A4S 55 Lot

50

Al dpadldal) axml) L) 5 iganll (55150 38 e

20 < (i sial (g okdl slmall sl al ) jpans

51

B s s nll aSl gl ala¥l e iU o ol il iyl paans

52

il ) 45y yhay adl) 8 A g jall saeall U i (e i€l B2 jyan

53

A sl s Sl Clasall ae juass

54

.J\)J‘g\u.aaéiﬁ\)ﬁ'é.\c‘):\.\a&

55

cautadl) g disaill s gl 38 yall

zUl Llee e A3l (K20 ,Na20 / sl sale) dpa ol il (e 525
Al s Anla ) Clla delin b 52030 5l e

56

@Sgh)u@bg@'&w\}Lmﬂ\juﬂ\a\_}o@@yj\.ﬁ\uhs)nucua.ug\

57

e Clilicae aladinly sl (PET) JV 4SlSaall 5 4 5ail) (al 52 (pauns

58

-Gl Al Sllee 8 Rariioaall SR A gl Gans (3)yial e sl (e

59




abaied 5 ASI Ae Ll A8 yall A8l 3 il i 5i_ISH Gaaliallia sia (e
Ll

60

Al gl g J1kl) i

A 0 A il AaBU dapdatl) arabiatll & el g ) gall o jie Cils

61

5l Aol ol Akt bt b Al S o jie caida 8

62

Apliiosall Ledlal 5 SulSual) o) delia o8l

63

Asanail)l Clalaal) aranal & dgalaal) Juslidl)

64

o) b [ dgadal) cila Hiasall g 4y ga¥) ds Linal dalal) 4S8 i)

i 3l 1 0.05% (53U emaivad b shaall 448 Sl

65

ke 300 Jbe st J g A 5 bl

66

e 5 e il yiad al 81 A4S iy sk

67

axle 12,5 015k s 5 g sala 5 aale 50e Ul o) Gl il A€ 53 Tt

68

eile (100) ke Qi) (al 31 4 i Lol

69

Ll sl cleliall dalad) oo A4S )i

D aial (6SHY) AaE Jelie 5 el Gan s 2l e s o Ll 5 )
0S4 delie dee Gaud s (a5 ouedl e

70

Aol Aoa somm SIS (448000 ) A Blae pllaiy 250 7 0 sy ppesal
. (B15) & ¥ Jaball dasa 3y 535 A slaial

71

Bl 3 25 N o gl 51 pedl 26 oy

72

.M\M\ }..Jg"_jw}éj‘ JMAB‘)JE . : ... ..} ; N

73

@JM\}MJ\AQ\ J\}LQ\M\JAEJ@JM}U&L}&A@»@}M

74

TLalal) gaa3l) 48 )

Lo 8 555l Oal 5ol 5 Y pmdll iy Ay 3

75

il I Al <)

76

Gl ) A Aeadiuall cy 5l padladial ekl 5 Calad) ull Al 4y Hks Al

77

L8) ) 2 o) saal) geanall 3L




(b5l a5 5l dlaall a1 (e iy SIS el 5 elall 3 e 8ale juasi | 78
PURIFICATION OF DUEKLA KAOLINE CLAY BY CARRIER | 79
FLOTATION . -

(g8l Cula gl sall s (e Alle 5 5lan ALadU) 5 dlall o sainall Gl S jusd | 80
dalal) oladl) A4S
Lt cudld s 8 6 jauel) il ghaiall el e <ol ) mayl a8l | 81
L ysaisale) Gl e Y cllal) At ke aranai | 82
Al cleliall dalalf 48 idl
- Gsadall (b 5l 5 SlSaall @bl 5 Hanall o) 8l o | 83
eVl s sl A8 jlay i) e aladiuly dxlu A GlblA Jee | 84
Ay gial) Baaud) dslial dalall A< il
e bl Jalall clélie (e (Jabaid) Jaill) Jasal) oDl Jolas juasi| 85
AL g 3l Ae Lial dalad) A4S i)
Laladl 4,8 3 daiall Cull gl Gl e 8 haell 4idie Bale (el Gladiul | 86
Alll & g 3l Aclial -
Slnall LidY) g avanaill dalad) 4 )
Lde) daul g Gadl e A Anae A Cliu bl pene b ddal ol dallae | 87
Jan Ag8al) il il -
dabanl) e Liall dalal) 45 )
sl clauy) clala el sl sale dilaly tienY) i) cliia (s | 88
Al Sl cleliall dalalf 4S il
Ll sale) Gl (385 alaBY) A3l 5N cileliall dalal) 4,80 ¢lal ki dul 0 | 89
ritigl) Jaalill g (aadll dalad) 4S il
Agallal) Clial sall slaicly SailSaall (sl Cilise Gaund 5 ki [ 90




	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87
	88
	89
	90
	الفهرس

