: ()

Separation of Kerosene from water by using a locally
Produced Biopolymer from Agricultural Waste

Asst.Prof. Dr. Hayder M. Abdul-Hameed
Seemaa B. Abdulmaged

Department of Environmental
Engineering-University of Baghdad
Email: hayderabdul hameed@yahoo.com

seemabasim92@yahoo.com

ABSTRACT:-

In this research a biopolymer were locally produced using an agricultural waste
(potato peels). The present study is to evaluate bio-sorption process using locally
produced biodegradable sorbent from agricultural waste (potato peels) to remove
kerosene from water at both batch and continuous process were used. The physical
property of the produced biopolymer were measured and it found to have melting point of
(188 °C), density of (1.65 gm/cm’), porosity range (67.9-89.2 %), Tensile modules of
(41.2 GPa) and a Tensile strength of (6.1 MPa). According to the above specification the
produced biopolymer can be categorized as a (PGA) type. The influence of different
operational conditions such as flow rate, pH, initial concentration, particle size on the
dynamic behavior of the adsorption process has been investigated. To achieve these goals,
analytical instrumental techniques, experimental procedures and equipments that is
employed throughout the present study. Experiments were carried out at various flow rate
Q L/min., initial concentrations C, mg/L, pH, particle size, and bed height with keeping
the other variables constant for a given run. The optimum condition for the batch
experiments were found to be as follows (Mass of biopolymer=57.62 gm, (V yerosene/V water)»
volume ratio=10/90, Agitation speeds=250 rpm, pH=4, Experimental temperature=35°C).
Different continuous systems were achieved to measure the breakthrough curve for
kerosene and distilled water carried out at various conditions.

Keyword :( bio-sorption, uptake, biopolymer, potato peels, agricultural waste).

1. Introduction

The presence of toxic materials
in water sources is an important
issue in water and wastewater
treatment, as their consequences on
human health have been well
established [11].The contamination
of the environment has become a
main problem in the last few
decades. Continuously discharging

of wastewater to the ecosystem and
the environment resulting for
massive industrialization,causing
contamin ation and toxicity for all
living and non-living species [10].
The aquatic ecosystem, particularly
the marines are the most vulnerable
media that affected negatively by the
pollutants, especially oil
contamination [6]. Oil in water
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causes reduction of dissolved (e.g. cellulose, chitin, starch,
oxygen due to transformation of the polylactide, polycaprolactone,

organic component into inorganic
compounds, loss of biodiversity
through a decrease in amphipod
population that is important in food
chain, and eutrophication. Short-
term toxicity in fishes includes
lymphocytosis,epidermal hyperp
lasia, hemorrhagic septicemia [5].
The photo - enhanced toxicity in fish
and aquatic invertebrates appears to
occur through activation of chemical
residues that bio accumulate in these
organisms [7]. Oil spill cleaning
operations may cause more damage
to a brittle coastal marshland
environment than the oil itself. One
of the main fates of spilled
petroleum o0il in the coastal
environment is its incorporation into
the sediments [2]. Petroleum
hydrocarbon contamination of the
environment may arise from oil well
drilling  production  operations,
transportation and storage in the
upstream industry, and refining,
transportation, and marketing in the
downstream industry. Petroleum
hydrocarbon pollution could also be
from anthropogenic sources [15]. A
biopolymer it is a polymer that is
developed from living beings. It is a
biodegradable chemical compound
that is regarded as the most organic
compound in the ecosphere. The
name “Biopolymer” indicates that it
is a bio-degradable polymer, a huge
number of biodegradable polymers

collagen and other polypeptides...)
have been synthesized or are formed
in natural environment during the
growth cycles of organisms. Some
microorganisms and enzymes able of
degrading such polymers have been
recognized [12]. In spite of crude oil
source or processing history,
kerosene's main components are
branched and straight chain alkanes
and naphthenic  (cycloalkanes),
which usually account for at least
70% by  volume.  Aromatic
hydrocarbons in this boiling range,
such as alkyl benzenes (single ring)
and alkyl naphthalene (double ring),
not typically greater than 25% by
volume of kerosene streams [3]. The
major natural factor that affects oil
products polluted beach areas is
biodegradation. Oil that covers rocks
and stones, and that permeates into
sandy beaches, is quickly colonized
by hydrocarbon degraders, even in
cold water environments [13].
Beach areas will be much more
affected by air temperature, which
means that in summer months,
increased degradation activity can be
expected. In addition, physical
reworking of the oil due to wave
action in the winter months and
input of alternative carbon sources
(algal biomass, plant litter, etc.) will
often completely affect the oil
degradation activities [20].  The
acute health risks involved in
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handling and using minimal Potato peels are one of the refuses
kerosene  that  provided  the matters that a produced in large

product(s) are used in agreement
with present safety practices [9].
The most important  hazard
associated with kerosene is chemical
toxicity, following intake or
breathing of kerosene liquid or
polluted water. An unusual difficulty
of kerosene intoxication may be
cardiac arrhythmia and ventricular
fibrillation, attributed to increased
myocardial sensitivity to endogenous
catecholamine. At the same time as
kerosene vapors may be gently
irritating to the respiratory system
[4], exposure is not likely to be fatal
as the low volatility of kerosene [19]
limits air concentrations to below

3
(100 mg/m ) [17] ,which is the
estimated no clear adverse effect
level in several animal species [16] .

2. Materials

a) Potato peels after grinding.

quantities by the food industries. Its
availability and the presence of
starch, pectin, and cellulose make it
a  potential, sustainable and
renewable raw material for polymer
products. The potato peels were
collected and washed with tap water
to remove external dirts, to produce
potato starch. The shredded potato
was grinded into grinder stone with
grated by using shredder, as shown
in Fig. (1a) (100 ml) of water was
added to help to draw out the potato
juice. Then, the juice was poured
into beaker through a fine strainer, as
shown in Fig. (1b), and kept for (10)
minutes, the starch was left to settle
out, as shown in Fig. (1¢). After that,
(100 mL) water was added to rinse
the starch. This process was repeated
where the water was decanted off
again to get the potato starch, as
shown in Fig. (1d) [22]:

b) Potato peels were soaking.
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B N

¢)Settled out mixture.

d) Starch after settling and draw out water

. Fig. (1): (a), (b), (¢), (d) natural potato peels after grinding and soaking to prepare

starch

The dried biopolymer were
grinded and sieved to a size of (500
um, 710 pm, 600 um) to study the
effect of various particle sizes on the
adsorption process, as shown in Fig.
2. The samples were stored in air
tight container.

Particle size (500pm)

Particle size (600pm)

Particle size (710pm)

Fig. 2 Different particle sizes of
produced biopolymer.

3. Experimental Procedure

Two types of experiments were
carried out:

3.1 Batch Experiment

Five different batch experiments
were conducted in order to obtain
the best condition for maximum
removal of kerosene from water, and
as follows:
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a) Different weights of the
biopolymer:

Different volumes of locally
produced biopolymers were used as
follows (5, 10, 15, 20, and 25 mL),
after that the real density was
measured in the (ministry of oil /
petroleum R&D center) and found to
be (2.305 gm/cm’) and the masses of
produced biopolymers that were
used 1in the batch adsorption
experiment as bio-adsorbent are
(11.52, 23.05, 34.57, 46.10, 57.62
gm) to determine the best mass of
biopolymer for bio-sorption was
prepared containing the desired (v
Kerosene! V water) SOlute ratio (50 mL) of
kerosene and (50 mL) of distilled
water measuring it experimentally.
Samples of ( 100mL) of the solution
were taken. The pH was measured
equal to (7) and temperature was
(25 °C). Then 5 flasks placed in
shaker and agitated at (100 rpm)
continuously for (24) hours. The
solution then filtered through filter
paper [18] the percentage of the
uptake for both kerosene and water
was measured.

b) Different (V kerosene / v water)
volume ratio:

From the step (a), it found that the
best mass of bio-adsorbent
(biopolymer) is (57.62 gm). Then,
this mass is used in the second step
to obtain the best (V kerosene/V water)

ratio. The pH was measured equal
to 7 and temperature was (25 °C).
Then 5 flasks placed in shaker and
agitated at (100 rpm) continuously
for ( 24) hours. The solution then
filtered through filter paper.

A Solution was prepared
containing the desired solute (v
Kerosene /V water) Tatio and as follows
according to Table. 1:

Table 1. Different (V kerosene/V water) ratio
experiments.

Kerosene, mL | Water, mL
10 90
20 80
30 70
40 60
50 50

3.2 Continuous System

A. Equipment

A glass cylinder was used of
length ( 80 cm) and diameter
( 3.5 cm) (inner diameter).A mesh
was used to prevent any losses of
produced biopolymer from the bed,
and then the solution (kerosene and
distilled water) pass through it. A
cylindrical plastic container was
used with the volume of ( 120 L) to
contain the solution. One flow meter
was used to measure the flow rate
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ranged (1.8- 18 L/min). The solution
(kerosene and water) was pumped by
means of two pumps from the feed

A
A\ 4

container to the bed. The complete
set up of the system shown in Fig. 3:

Glass cylinder (80) cm | 3.5

—
cm

Bio-adsorbent

—_—>

Mesh

—»

Effluent o

&

Cylindrical plastic container

»
»

JI)WMO]

Air
compressed

Fig. 3 Schematic diagram of the continuous system.

4. Results and Discussion

4.1 Adsorption Equilibrium
Isotherm (Batch Process)

In order to identify the adsorption
isotherm, batch process for kerosene
was carried out to investigate the
type of produced adsorbent
equilibrium isotherm relation. The
adsorption isotherm system was
conducted by using produced bio-
adsorbent from potato peel.

The adsorption isotherm  was
obtained by plotting the weight of
the solute adsorbed per unit weight
of bio-adsorbent (q.) against the
equilibrium concentration of the

solute in the solution (C.) [8]. The
type of model is linear and the data
is listed as show in Fig. 4:

0.08
0.06
0.04
0.02

O T T 1
0.2 0.4 0.6

Ce, mg/L

ge *10-4 ,mg/gm

-0.02

Fig. 4 Adsorption isotherm for
(water/Kkerosene) onto produced
biopolymer.

The linearity shape of the

isotherm 1is refers to:
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1. There is semi-equality behaviors
of the bio-sorption for both the
solute and the solution that leads to
an equally division of the adsorption
1sotherm, 1.e. both favorable and
non-favorable behavior will expect
simultaneously.

2. The reason for the above is due
to the double nature behavior of the
produced bio-adsorbent as
(hydrophilic/hydrophobic)
properties, that in turns balancing the
uptake (rather than to be favorable
and/or non-favorable).

3. A certain amount of kerosene
will suffer an absorption process (in
addition to the adsorption) that will
deviate the adsorption isotherm
either from favorable or non-
favorable to the linear form.

Recall to the article (3.1a) the
optimum result for the mass of bio-
adsorbent is found to be (57.62 gm).
The water and kerosene percentage
contents (uptake) for different bio-
adsorbent were measured, as shown
in Fig. 5

3 - 60
X X
-
S 2 40 €
£ I—o—kerosene content % 9
S S
v 17 - 20 ¢
[7]
a ®
2o . 0 3
7]
X~

0 50 100
mass of produced biopolymer, gm

Fig. 5 water and kerosene percentage
content for different masses of bio-
adsorbent.

Fig. 5 shows that the uptake of
water increases with increasing
mass of bio- adsorbent. The uptake
of kerosene decreases quickly with
increasing masses of bio-adsorbent.
The fact of that, with an increase in
the mass of bio-adsorbent, more
bio-adsorbent  surface area s
available for the solute to be
adsorbed; furthermore, more
hydrophilic matter will be available
for more water attraction (bio-
sorption) leads to a noticeable
increase in the water content, in turn
reduction (hydrophobic) of the
kerosene content in the biopolymer
[14].

Recall to the article (3.1b) and
the optimum result for the (Vv yerosene/V
water) 18 found to be (10) mL of
kerosene with (90) mL of water. The
water and kerosene contents (uptake)
for different bio-adsorbent were
measured, as shown in Fig. 6.

15 - - 80
X X
e -
S 1 - - 60 ¢
()
- =3
g (=4
[}
S 0.5 - 402
g e kerosene content% 8
I 9 g
2 0 —I—watercontenlté L2023
()
-

EF 50
-0.5 C,*10%,mg/L

—5
S
o

Fig. 6 water and kerosene percentage
content for different
(V kerosene / V water) VOlume ratio.

Fig. 6 show that the uptake of
water increases with increasing of
water volume in the solution. The
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uptake of kerosene decreases rapidly
with decreasing of kerosene volume
in the solution, this is due to, as
increasing the water volume in
comparing with the kerosene
volume, that will increase the
domination of the matter that have
an attracted phenomena to the
biopolymer, hence increasing it
content in the biopolymer in addition
to the increase in the mass of bio-
adsorbent [21].

5. Adsorption models:

Two major models (Langmuir,
Temkin) were conducted and used to
measure how the data were matched
with the proper model, the results of
each models were shown in Fig.s
7,8 respectively.

a) Langmuir model:

2

I~

E

2 15 -

< 1 R?=0.9988
o

0 T

Ce *104, mg/L

0 50 100

Fig. 7 Langmuir model.

b) Temkin model:

(o))
o
1

q.*10%,mg/L
N
o

R?=0.9999

20 -
O T 1
3.8 4 4.2
In C,, mg/L
Fig. 8 Temkin model.
6. Fixed Bed Experiments

(continuous process)

The fixed bed adsorber was used
for determination the breakthrough
curves based on different conditions
of operation. Where temperature set
to 25°C.

1. Effect of the bed height:

The effect of using various bed
height (0.5 cm, 1cm, 1.5cm, 2cm) of
the produced bio-adsorbent on the
breakthrough curve were studied by
keeping the other parameters
constant flow rate (0.1 L/min), initial
volume ratio (V yerosene/V water) Of
kerosene (50 ml) to water (50 ml),
particle size (500um) and pH (7) and
temperature (25°C) , the samples
were taken every (10) minute .The
Breakthrough curve is presented in
Fig. 9:
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0.6 1 V (erosene/V waterr @=0.1 L/min, particle size=§80um, (10 ml) tO Watel' (90 ml), pH (7) aIld
Temperature=25 °C
04 Temperature (25°C), take sample
. every (10) minute. The breakthrough
<02 - e perreRen o curves are presented in Fig. 10
[ ] bed height=1 cm
0 bed height=1.5 cm 1.5 1 v kerosene/v water, bed height=2cm, pH=7, Q=0.1L/min,
T 20 40 X bed height=2 cm Temperature=250C
0.2 Time, min o 11
(S)
~S
. . 0.5 -
Fig. 9 Breakthrough curves for bio- # particle size=500um
sorption of kerosene onto the bio- oR 'zar?:e szef‘ig“m
. . article size= Hm
adsorbent at different bed heights. T 20 40 60 30
-0.5 Time, min

From Fig. 9 it can be observed
that as the bed height increases, the
breakpoint increases. This shows
that at smaller bed height the
effluent adsorbate concentration
ratio increases more rapidly than for
a higher bed height. Furthermore,
the bed is saturated in less time for
smaller bed heights. Smaller bed
heights corresponds to lesser amount
of bio-adsorbent, consequently, a
smaller capacity for the bed to
adsorb adsorbate from solution. As
the flow rate kept constant, then
increasing the bed height will
increase the contact time of the
solute with the bed.

2. Effect of the particle

The effect of wusing various
particle size (500pum, 600um,
710um) of the produced bio-
adsorbent on the breakthrough curve
were studied by keeping the other
parameters constant flow rate (0.1
L/min), bed height (2 cm) initial
ratio (V ierosene /V water) Of kerosene

Fig. 10 breakthrough curves for bio-
sorption of kerosene onto the bio-
adsorbent at different particle size.

From Fig. 10, the breakthrough
curves show that the time required
for reaching the breakpoint increases
as the particle size decreases. This is
because when the particle size
decreases surface area available for
adsorption will increase (i.e. more
sites available for adsorbate) and the
capacity of adsorption increase.
Therefore it will increase the time
for saturation as the particle size
decrease, and increasing in the
thickness of stagnant film around the
particles, also inside the pore the
total length path increases. Under
these conditions, the overall kinetics
of the process is low; due to the time
for molecule of adsorbate is more to
reach the adsorption site, as the
diffusion path along the pores is
large [1].
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6. Conclusions

1. Potato peels offering attractive raw
materials to produced a biopolymer
having a  physical specification
approaching to PLA.

2. The produced biopolymer holding
both hydrophilic/hydrophobic natures,
Hence, then can be conducted in a wide
spectrum usage for wastewater treatment
technologies.

3. The batch experiments revels that
the adsorption isotherm is of a linear
type that reflecting the balancing nature
(hydrophobic, hydrophilic) behavior of
the produced biopolymer.

4. The kerosene/water system that it
follows (freundilch isotherm).

5. The optimum conditions for the
batch experiments show that (Mass of
biopolymer=57.62 gm, (V erosene/V water)s
volume ratio=10/90, Agitation
speeds=250 rpm, pH=4, Experimental
temperature=35°C).

6. In the continuous experiments it
found that the adsorption -capacity,
Hence, with increasing the adsorbent
mass, pH and temperature decrease with
decreasing flow rate, V yerosene/ V water)-

7. The produced biopolymer have a
good degradation nature as is degrade
totally in soil with (70-92) days for
different soil nature.

References

[1]Abdul-Kareem, R.,  (2014),
"Sustainable Production of Local
Adsorbent Material from Waste
Tires for Removal of Lead from

Aqueous Solution", University of
Baghdad, College of Engineering,
M.Sc. Thesis.

[2] Alexander, S. K. and Webb, J.
W., (1987). Relationship of Spartina
alterniflora growth to sediment oil
content following on oil spill.
Proceeding of the 1987-Oil Spill
Conference, American Petroleum
Institute, Washington, DC, 445-449.

[3] Annamalai, Kalyan; Ishwar
Kanwar Puri (2006). Combustion
Science and  Engineering. CRC
Press.p. 851. ISBN 978-0-8493-
2071-2.

[4] Bebarta, V. and DeWitt, C.
(2004). Miscellaneous hydrocarbon

solvents. Clin Occup Environ Med 4,
455-79, V1.

[5] Beeby, A., (1993). Measuring the
effect of pollution. In: Applying
Ecology. Chapman and Hall,
London, New York.

[6] Cairns, J., Buikema, A. L.,
(1984). Restoration of habitats
impacted by oil spills. (Ann Arbor
Science) Butterworth, Boston.

[7] Calfee, R. D., Little, E.E, Clevel
and L. Barron, M. G., (1999). Photo
enhanced toxicity of weathered oil to
Ceriodaphnia dubia reproduction.
Environ. Sci. Pollut. Res., 6, 207-
212.

[8] Crittenden, J., Trussell, R., Hand,
D., Howe, K., Tchobanoglous, G.,

Asst.Prof. Dr. Hayder M. Abdul-Hameed Association of Arab Universities Journal of Engineering

Sciences
Seemaa B. Abdulmaged

NO.1 Volume.25 Year.2018


https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-8493-2071-2
https://en.wikipedia.org/wiki/Special:BookSources/978-0-8493-2071-2

91

(2005), " Water treatment: Principles
and design", John Wiley and Sons,
New York.

[9] Henry, J. A. (1998). Composition
and toxicity of petroleum products
and their additives. Human and

Experimental Toxicology 17, 111-
123.

[10] Hossain, M. A., Ngo, H. H.,
Guo, W. S., Nguyen, T. V., (2012),
"Removal of Copper from Water by
Adsorption onto Banana Peel as Bio
adsorbent", International Journal of
GEOMATE, vol. 2, pp. 227-234.
[11] Ioannis A. K., Anastasios 1. Z.,
(2002), "Removal of arsenic from
contaminated water sources by
sorption onto iron-oxide-polymeric
material ", Water Research, Aristotle
University of Thessaloniki, Division
of Chemical Technology,
Department of Chemistry.

[12] Kaplan DL, Mayer JM, Ball D,
McCassie J, Allen AL, Stenhouse P
(1993) Fundamentals of
biodegradable polymers. In: Ching
C, Kaplan DL, Thomas EL (eds)
Biodegradable polymers and
packaging. Technomic Pub Co,
Lancaster, pp 1-42.

[13] Margesin, R. & F. Schinner.
(1999). Review: Biological
decontamination of oil spills in cold

environments. J. Chem. Technol.
Biotechnology. 74: 381-389.

[14] Nora M. Hilal™', I.A. Ahmed >
and E.E.Badr', (2012)," Removal of
Acid Dye (AR37) by Adsorption
onto Potatoes and Egg Husk: A
Comparative Study". Chemistry
Department, Faculty of Science, Al-
Azhar University (Girls), Nasr City,
Cairo, Egypt. Chemistry
Department, Faculty of Science,
Zagazig University, Zagazig, Egypt
aliatal 966(@yahoo.com.

[15] Oberdorster, E., Cheek, A. O.,
(2000). Gender benders at the beach,
endocrine disruption in marine and

estuarine organisms. Environ.
Toxicology Chem., 20(4), 23-36.

[16] Risher, J. F. and Rhodes, S. W.
(1995). Toxicological profiles for
fuel oils. US Department of Health
and Human Services. Bebarta, V.
and DeWitt, C. (2004).
Miscellaneous hydrocarbon solvents.
Clin Occup Environ Med 4, 455-79,
VL

[17] Ritchie, G. D., Still, K. R.,
Alexander, W. K., Nordholm, A. F.,
Wilson, C. L., Rossi, J., 3rd and
Mattie, D. R. (2001). A review of the
neurotoxicity risk of  selected
hydrocarbon  fuels. J  Toxicol
Environ Health B Crit Rev 4, 223-
312.

[18] Rommi K., Rahikainen 1J.,
Vartiainen J., Holopainen U.,
Lahtinen P., Honkapéi K., Lantto R.
"Potato peeling costreams as raw

Asst.Prof. Dr. Hayder M. Abdul-Hameed Association of Arab Universities Journal of Engineering

Sciences
Seemaa B. Abdulmaged

NO.1 Volume.25 Year.2018



92 )

materials for biopolymer film Valdez oil on the shorelines of
preparation". J. Appl. Polym. Sci. Prince William Sound, Alaska.
(2015). Environ. Sci. Technol. 31: 1564-
1572.

[19] Seymour, F. K. and Henry, J. A.

(2001). Assessment and [21] Sun, G., and Shi, W., (1998),"
management of acute poisoning by Sun flowers stalk as adsorbents for
petroleum products. Human and the removal of metal ions from
Experimental Toxicology 20, 551- wastewater", Industrial and
562.0. Engineering Chemistry Research,

vol. 37, pp. 1324-1328.
[20] Sugai, S.F., J.E. Lindstrom and

J. F. Braddock. (1997). [22] Van der zee M. Structure-
Environmental influences on the Biodegradability Relationships of
microbial degradation of Exxon Polymeric Materials. 1, 1, (1997).

o311 SILALARY (o Lowe danTit] Gounn sl gul] ol 32 o (30 0Lk 30 pag S
el s daea yeie> 3. 1.0

el s ol 5 Lo

A Akl awad

31 2l /31y Aoy —Aukigl! Al

Ao

ot gdd A gl sl ol gl Gul® @3 (olladl 59dd) e 31 AL pladeiuly s (S guoell yad gl 7 LGH @3 Cemedf 102 3
67.9) Juaes auolull Acganlly o Cpu/pi  1.65) HUSH (Ragie A ys 188) it & 53 o ua gy @it Sgunl
oSy Al (S gundl e gl ohel 3 59Sl Siliuol gall Ladg .(MPa6.1) widt 3939 ( GPa41.2) widl Jolasg «(789.2
oLl (po Jatid) &1 3¥ doetiall (5 gumedl pad gl S a3l oyl (o (otic gazme iyl (PGA) 911 (00 e Lo lgiiuas
hyderophilic , ¢S o (Ses Soumll el gl o Haia> Lle Jda 1 g lad US4 o3 0953 G g Batcho, s 3
ko) 7 3bes A5 Cade B9 . puSally uSallg obdl 3 dadidl sladl Lgsluseial (Sesg (2 uai @ hyderophobic
3 Al gl ool Acly3 JMn po il AL Aol Aulys uai . R = 1 gs Lol Haslia (g39a3) o citom g iy
Jiail e jgiall @8 - Mgl e Lagy (92-70) Bull (pauds Labal Pt 4l cim g (ba 0 s pil) s 11 (oo (ol (yac g
90710 = sLati g dnasld dvammanll At (@@ 57.62 = Sgumdl rad gl ALS) M gl e o055 Batch ot cag
O @ (Ao A s 35 = A, By, A9 4 = Asgandl Ax g a3 5599 250 = Ac juny Jlaai
(R Joize (olellg (g S nazeonll Al (5 kel AsaSH) MLUIS A9 g ! Raliies Jalse CONtinuOUS oyt
Byguasg B el A 539 ¢ 33 yiaall AnaSIl a3 pdlis d2Me Al i el Juas g (B, A ya i SIS g (b gall A 59
pobalel Juze 3 Al die AuSlall Ady phallyg sl golalel Jual G Juneg Al gesedl A 539 ¢ FHBA e ps AwsSc
aadl

Asst.Prof. Dr. Hayder M. Abdul-Hameed Association of Arab Universities Journal of Engineering
Sciences
Seemaa B. Abdulmaged NO.1 Volume.25 Year.2018



