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Using New Techniques to Prepare Morphometric Database that
Simulates the Artificial Recharging Requirements

Bashar M. Yahya Basman Younis Hameed
Remote Sensing Center
Mosul university

Abstract

A digital database was prepared to simulate the artificial recharging requirements.
This database was used to select a suitable location to construct projects achieving these
requirements. Quwaisi valley basin which is located on the northern limb of Sinjar
anticline, northwest Irag was chosen to implement the idea of the study. The studying of
possible relationships of basin morphometric characteristics represented by spatial,
shape, topographic, and fluvial characteristics concluded that these relationships have
very adequate exemplary characteristics to construct artificial recharging projects in the
study area to harvest the seasonal runoff water which is lost in the form of evaporated or
surface runoff outside the Iraqi borders. The digital database was prepared by using

geographical information system programs as (Arc View v.3.3, Global mapper v. 1 1,
ERDAS IMAGIN V. 11).

Key words: artificial recharging, morphometric analysis, GIS.
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Introduction
Water has become a scarce resource in many countries. Water resources
of earth can be classified as surface water and ground water. The total volume of
ground water is only (0.65%) of the total water availability of the globe
(Balachande, 2010).

One of the main requirements that must be built upon when developing a
sound plan to integrated water resources development is the availability of a
broad base of information and data on rainfall and runoff where it should be at
an appropriate level of precision (Arun, 2002). These water resources can be
stored on the bottom of the basin reservoirs feeding the establishment of projects,
one artificial recharging and harvesting this water after making sure of the
nutritional properties of basin (Anbazhagan, 2002).

The morphomatric quantitative studies where made by using statistical
analysis to classify the surface drainage systems This analysis reflects the natural
properties of the landforms which are used to estimate the best location of the
artificial recharging sites.

Geographic information system (GIS) can be defined as a rapidly
changing technological revolution in the production of different software
applications and which ultimately lead to problem solving environmental,
economic and social conditions from the integrated development of interest to
the rights to expand the fields to take advantage of these systems (Georgiadou,
2004).

GIS has been employed in the guideline principles that achieve one of the
following two objectives, or both, first to find the best sites of artificial
recharging projects, depending on specific conditions, including selection of
appropriate method for artificial recharging. The second objective is the query
about the characteristics of the sites, which it derived from the database prepared
by geographic information systems software evaluation (Girsh, 2008).

Study area

The study area lies northwest of the republic of Iraq, represented by
Quwaisi valley basin which is one of the seasonal surface drainage systems on
the northern limb of the Sinjar anticline which is located within the district of
Sinjar's administrator for. the province of Nineveh about (125) km to the west of
Mosul city Fig.(l).
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Fig. (1): Satellite image showing the study area

Database development

A digital database was prepared using GIS programs which represented
the following type of each layer of the data were analyzed and processed and
merged with each other for the purpose of achieving the objective of the study,
as follows :

I-The first layer

This layer was derived from the topographical map (1: 100000 scale).
This topographical map was scanned and georefrenced by Global mapper v. 1 1
software, and then vectorized by Arc view GIS v.3.3 software to separate the
drainage pattern network for Quwaisi valley basin. The surface extension
different maps (counter map, slope map and aspect map) were prepared Fig.(2).
a-The contour map

A digital elevation modal (DEM) for the study area resolution (30) m was
used to drive the contour map. The advantage of this map is to give the general
view of the topographic features of the study area and use them in the engineering
design for selecting the artificial recharging method. b-The slope map

According to the contour map for the study area, the slope map was
derived. The advantage of this map is to know the valleys slope at any point in
the study area and useing it in the engineering design for selecting the artificial
recharging method. c-The aspect map

3625301

According to the slope map for the study area, the aspect map was derived .The
advantage of this map is to know the direction of the topographic slope for the study
area measured in degree from the north and the direction of the seasonal valleys in the

study area.
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Fig.(2) :contour map, slope map and aspect map of the study area

2-The second layer

Three alluvial fans were detected in the study area according to the
drainage stream flow. The areas and the shape of these fans was measured and
divided into the stage of development in the basin of Quwaisi valley Fig.(3) . 3-
The third layer

Relations are created and used by (Strahler,1964) to measure the
morphometric properties of the surface basins was used to create morphometric
digital layer . The Arc view GIS v.3.3 software saves the time when calculating
the morphometric measurement and to create tabular data that are used in the
morphometric analysis.

The Quwaisi valley basin was divided into three basins according to fans
developments. A morphometric analysis was run for each secondary basin

to find the morphometric properties that help to find the suitable sites for artificial
recharging according to Fig.(3),as listed by table(l) below:
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Fig.(3) : The alluvial fans that detected in the study area
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Morphometric analysis results
1 -Aerial and Formal Characteristics
These characteristics were considered as principal steps for studying basins,
thus these characteristics into : a- Area consistency ratio

This ratio refers to the basin convergence or diverge range from the
circular shape and its value ranges between (0-1). The high values that approach
from (1) represent that the basins have circular shape like first basin and second
basin (0.6,0.63 respectively).These values demonstrate that these basins have
irregular discharge but the area consistency ratio for the third basin was (0.21)
and this value represents that this basin has regular discharge.

Table(l): Morphometric characteristics for Quwaisi basins

Basins 1 basin 2" basin 3 "basin
Basin diameter (km) 6.45 7.13 48.14
Basin area (km) 1.98 2.58 40.1
Basin length (km) 2.6 2.97 11.6
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Fan area (km) 2.28 4.03 10.31
Area consistency ratio 0.6 0.63 0.21
Circumference consistency ratio 1.3 1.25 2.1
Basin fom factor 0.29 0.29 0.29
Basin elongation 0.62 0.62 0.62
Bifurcation ratio 3.21 3.34 3.15
Steam order 4 4 5
Longitudinal drainage density 3.11 3.18 3.35
Average fans slope

b- Circumference consistency ratio

This ratio is equal to the upset root mean square for the area consistency
ratio thus its values are higher than one and these values mean that the basins
shape converges from the circular shape and diverge from the rectangular shape
table(l).

c- Basin form factor

The value of this factor represents the speed access of flood wave to the
main canal and its value ranges between (0-1).The value of this factor for all
basins was the same and equal to (0.29), and this value was an account from (0)
that mean the access delay of the discharge to the main stream and this value was
very impertinent when choosing artificial recharging sites to guaranty storing the
biggest amount of annual runoff in aquifers beneath the Quwaisi valley basin.

d- Basin elongation

This characteristic controls the amount of annual runoff that flows in the
main stream (Andres, 1989) and its value ranges between (0-1).The value of this
characteristic for all basins was the same and equal to (0.62) and this value

was an account from (1) that means the main canal which receives a massive amount of
annual runoff.
2- Drainage Network Characteristics
These characteristics clarify the hydrologist formula and the parts of
stream network. These characteristics include: a- Bifurcation ratio
This ratio controls the average of discharge and its value ranges between
(5-3) for normal basins.( McCullaph,1986) proved the relationship between the
period of discharge and the bifurcation ratio whenever this ratio approach to (3)
and that means an increase of the amount discharge, when the bifurcation ratio
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runs for all basins the values approach to (3.21,3.34,3.15) respectively, and that
means the biggest amount of discharge that access to main stream flow of
Quwaisi valley basin. b- Stream order

The study of the stream order is very important to know the amount of
discharge and this property reflects the erosion and deposition ability of the
basins stream order (Strahrle,1964).The stream order of the three basins was
(4,4,5) respectively as shown in table (1) that means the biggest amount of
discharge flow as annual runoff.
c- Longitudinal drainage density

The value of this characteristic represents the flow speed and the average
of discharge. (Andres, 1989) proved that the flow speed increased when the
discharge increase. When the Longitudinal drainage density runs for all basins,
the values approach to the lower values as shown in table(2), -18,3.35)
respectively and that means the major part of all basins reality are a low slope
and this property permits to infiltrate the impassive amount of discharge to
aquifers beneath the Quwaisi alluvial fans.

Table(2): Longitudinal drainage density ranges (Strahrle, 1964)

Longitudinal drainage density ranges (km/km )
Low 3-4
Medium 4-12
high <13

Selection of the best sites and the artificial recharging method

A high permeability soil was represented by the alluvial fans lands form
was chosen to execute the artificial recharging in the study area as shown in
Fig.(4). These alluvial fans include four preamble alluvial facies (proximal
facies, mid facies, outer facies, and fringe facies respectively) .The total area of
alluvial fans in the study area was (16.62) km2.

The artificial recharge operation was done by selecting a suitable rain
water harvesting method like a series stone ditches construct on the valley in the
alluvial fans zone Fig.(S). These stone ditches obstruct the seasonal run off
subsequently extension the infiltration period inside the alluvial fans material.

Simulation case study using ERDAS IMAGIN V.11

A stone ditch was selected Fig.5 to run a simulation model using (ERDAS
IMAGIN V.11). The cross section profile for the selected stone ditch was
excavated from the digital elevation model (DEM) for the study area using
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(Global Mapper V.11) software. From Fig.(6) and cross section profile, the
engineering elements for designing the stone ditch were calculated (designing
height=3m,detch length=320m) and used in the simulation. The data base
development for the study area and the engineering elements for designing the
stone ditch was run in (ERDAS IMAGIN V.11) software and the simulation case
study was done for a selected stone ditch Fig.(7).

series stone ditches
/ ¢ \WW
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Fig.(4): Artificial recharging usinga series stone ditches method
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Fig.(5):Series stone ditches construct on the valleys in the alluvial fans zone
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m
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Fig.(6): Cross section profile for selected stone ditch site
litc@
Fig.(7):Simulation case study for a selected stone ditch
Conclusion

One of the purposes of fluvial morphometry is to derive information in
quantitative form about the geometry of the fluvial system that can be correlated
with hydrological information. This research accredits on the geographical
information system programs. Arc View v.3.3 and Global mapper v. 11 and
ERDAS IMAGIN V.11 software were used to prepare digital morphometric
database that simulates the artificial recharging requirements in the study area
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represented by Quwaisi valley basin. The morphometric characteristics indicate
that the Quwaisi valley basin was very accordant to adjective the artificial
recharging operation in the alluvial fans zone that has a (16.62)km?as a total area
which represents the recharging area.

A suitable rain water harvesting method was represented by series stone
ditches that construct on the main valley in the alluvial fans zone was selected to
execute the artificial recharging for the seasonal run off. The fans zone was very
good area to execute the artificial recharging because it has a penetrating material
represented by alluvial facies.

A morphometric database and the engineering elements (designing
height=3m,detch length=320m) were calculated to design the stone ditch that
was selected to run the simulation case study.

The advantage of using the aquifers beneath the study area as a subsurface
tanks (when the artificial recharging operation) was implemented. These aquifers
have powerful capacity, possibility of separate the stored water on a large area
under the surface and no evaporation loss. The stored water was not
contaminated and whit no need to conserve these tank
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Indirect Spectrophotometric Determination of Fluoride lon in
Waters and Various Samples

Nief Rahman Ahmad
Department of Environmental Technology
College of Environmental Sciences & Technology
University of Mosul, Mosul-Iraq

Abstract:

An indirect spectrophotometric method for the determination of fluoride
ion has been developed. The method is based on the bleaching action of fluoride
ion on the color of Ti(I1V) with 2-hydroxy-1-(2-hydroxy-4-sulfo-1naphthylazo)-
3-naphthanic acid (HHSNNA) complex with the decrease in color intensity is
proportional to the concentration of fluoride ion . Molar absorptivity is 0.38x10°
1. mol-1 . cm- at wavelength 685 nm. Beefs law is obeyed in the concentration
range of 0.2- 3. 6 gg/ml. The method is applied successfully for determination of
fluoride ion in different real water samples, different brands of toothpastes,
pharmaceutical preparations and various brands of tea infusions. The proposed
method was compared favorably with sulphosalicylic acid-Fe Il method.

Keyword: Fluoride ion, Spectrophotometric, Water, VVarious samples.
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Introduction

Fluoride is very much essential for healthy growth of teeth and bones if it
presents between 0.6 and 1.5 ppm in drinking water. If its level is higher than 1.5
ppm, this causes dental and skeletal fluorosis, decalcification, and nervous
disorder, but if it is less than 0.6 ppm, this will caves bones and teeth to be frgile
(Dutta, et al,2010 and Farajzadeh, 2004). Fluorosis is crippling disease which
equally widespreads in under developing and developed countries (Groth, 1975).
At present, different experimental data having uncertainty as to whether fluoride
has carcinogenic properties for humans, and also it is more toxic than Pb andless
than As. (Tokalioglu, et al., 2001). The lethal dose for adults is 0.2-0.35 gm F-
per kg body weight. Fluoride is widely used in various branches of industry
(Tokalioglu, et al., 2004). Fluorides are released into the environment naturally
through the weathering of minerals, industrial products, and phosphate fertilizer
(OkKibe, et al., 2010). The methods for the determination of fluoride full into three
principle groups: classical (titrimetric and gravimetric) (Williams. W, 1979)
potentiometric (Tokalioglu, et al., 2004), and spectrophotometric (Terri, et al.,
1974, Okazoki, et al., 1992). The potentiometric methods are most widely used
for the determination of fluoride, but they are not so good in low level fluoride
samples(Dutta, et al.,2010, Tokalioglu,et al.,2001, Kalayci, et al., 2003 and
Dressler, et al., 2003). Therefore, the use of spectrophotometry is still under
investigation. Spectrophotometric methods can be classified into two categories;
Direct methods based on mixed ligand complex formation (Okibe, etal., 2010,
Terri, etal., 1974, Okazoki, etal., 1992, Hargreaves, et al., 1970 and Snell, 1981)
and indirect methods based on substitution of colored complexes with F-
(Farajzadeh,2004,Sandulesru,et al., 1996, Reddy, et al., 2010, Kokot, et al., 1998,
Suresha, et al., 2006, Javad, et al., 2009 and Krishna, et al., 2006). Several other
methods have been reported for the determination of fluoride, such as titrimetry
(Selig, 1972, British pharmacopeia, 2009and United state pharmacopeia) and
gravimetry (Williams, 1979 and Vogel, 1972).
HHSNNA (2-Hydroxy-1-(2-hydroxy-4-sulpho-1-naphthylazo)-3-naphthoic g¢jq
has been proposed as an indicator for the EDTA titrations of calcium and
magnesium(West, 1969). In this work, the reaction between Titanium (1 V) and
HHSNNA was used for the determination of fluoride in real water samples,
different brands of toothpastes, pharmaceutical preparations and various brands
of tea infusions.

Experimebtal Apparatus:

A Genway6405 UV / visible spectrophotometer with 1.0 cm quartz cells
and Genway 3310 pH meter were used.
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Reagents:
All chemicals used were of analytical or pharmaceutical grade. All glassware
were soaked in nitric acid for 24 hrs, rinsed with distilled water before use.

Titanium stock solution (100) ppm (Vogel, 1974):

This solution was prepared by fusing 0.167 gm of Ti0O2 with 1.5 gm of
K2S207.The melt after powdering extracted by cold dilute (0.1 N) 1-12S04 and
diluted toll by dilute H2S04.

Titanium working solution (10) ppm:
This solution was prepared by diluting 10 ml of stock solution to 100ml with
dilute H2S04. in a volumetric flask.

HHSNNA reagent solution:

This solution was prepared by dissolving 0.035 gm of the compound in 25ml
ethanol and complete to 100 ml by distilled water in a volumetric flask .

Buffer solution (pH 4)(Perrin, et al, 1974):

This solution contains15ml of glacial acetic acid and 35 gm of hydrated
sodium acetate. It was then diluted t0250 ml by distilled water in a volumetric
flask.

Fluoride stock solution(100ppm):

This solution was prepared by dissolving 0.221gm of sodium fluoride
(previously ignited at 400 c)inll distilled water (Marczenko, 1976). All fluoride
solutions were stored in polyethylene containers (Javad, et al, 2009).

Fluoride standard solution (10ppm):
This solution was prepared by diluting 10 ml of stock solution to 100ml with
distilled water in a volumetric flask.

Recommended procedure:

A 5 ml of 10 ppm Titanium solution was transferred into a 25 ml calibrated
flasks followed by addition of 3 ml of pH4 buffer solution and aliquots of sample
solution containing 5-90 pg of fluoride , then followed by 5 ml of HHSNNA
solution. Next, it is dilute to volume with distilled water, mixed well and allow to
stand for 5 minutes at room temperature. Finally, a measurement of the absorbance
was conducted at 685 nm against a reagent blank containing no titanium and
fluoride.

Sampling:
Drinking water samples were taken from different provinces in Irag, Cyprus
and Zim-Zim water samples from Saudi Arabia. After the water samples were
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transported to the laboratory. Fluoride analyses were performed immediately. The
bottled water, tea and toothpaste samples of different brands were purchased from

local markets.

Determination of fluoride in water samples:

Ten samples of drinking waters and six of natural waters were selected.
After shaking the bottle of water, 10.0 ml sample was taken, and fluoride
concentrations of all samples were determined in duplicate using recommended
procedure and sulphosalicylic acid-Fe(lll) method (Marczenko, 1976).

Determination of fluoride contents in toothpaste samples:

For the determination of fluoride in toothpaste samples, 0.5g of the sample
was weighed into 100 ml beaker. 25 ml of distilled water was added to the
samples, the mixture was boiled thoroughly for 5 min. Cooling and transference
of 50ml volumetric flask and dilute to the mark using was conducted distilled
water, 10.0 ml sample was taken, and fluoride concentrations of all samples were
determined in duplicate using recommended procedure and sulphosalicylic acid-
Fe(lll) method (Marczenko, 1976).

Determination of fluoride in tea infusions:

Two grams of dried tea sample were placed into a beaker. Then 50 ml of
boiling distilled water was added and the mixture left on a water bath for
extraction of fluoride for 30 minutes at 80C°.At the end of the infusion period,
the tea was sieved ,washed with water, and the tea extract was diluted to 100ml,
a 10.0 ml sample was taken, and fluoride concentrations of all samples were
determined in duplicate using recommended procedure and sulphosalicylic acid-
Fe(lll) method (Marczenko, 1976).

Determination of fluoride tablets (SINAFLOR):

Ten tablets were weighed and powdered. An amount of the powder equivalent

to Img of fluoride was weighed into 100ml volumetric flask containing about 75 ml
of distilled water. It was shaken thoroughly for about 20-25 minutes, filtered through
a what man filter paper No. 40 to remove the insoluble matter and diluted to the
mark with distilled water. 10 ml of this solution was treated as mentioned

under recommended procedure and sulphosalicylic acid-Fe(lll) method (Marczenko,

1976).

Results and Discussions

The reaction of titanium with HHSNNA has been investigated and the results
indicated that the mole ratio of titanium to HHSNNA is 1:2 complex(Nief, 2002).
This reaction has been wused for the determination of titanium
spectrophotometrically in aqueous solution of pH4 at 685nm (Nief, 2002). This
method was adopted for determination of fluoride through measurement of the

15
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quantitative decrease in the absorbance of the TIHHSNNA complex (bleaching
the color of the complex), at 685 nm Fig.(l).
16
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Fig.(I) :Absorption spectra of A : Ti-HHSNNA complex(50ug Tj) against
reagent blank. B: Ti-HHSNNA complex(50pg Ti +30pg fluoride) against
reagent blank. C: Ti-HHSNNA complex(50pg Ti +90pg fluoride)against
reagent blank.

Employing the conditions described in therecommended procedure, a linear
calibration graph of fluoride was obtained Fig.(2) which shows that Beer's law was
obeyed over the concentration range 0.2-3.6pg/ml with correlation coefficient of
0.999, intercept ion of 0.129 and slope of 0.020. The conditional molar absorptivity
of the product formed and sandell 's sensitivity were found to be L.mol-I .cm- and
0.05gg/cm respectively.
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Fig(2): Calibration graph of fluoride ion .
The accuracy and precision of the method was established by analyzing the pure
fluoride solution at three different levels. The average recovery which is a measure
of accuracy is 100 £ 0.95 revealing high accuracy of the method. The relative

standard deviation (RSD) which is an indicator of precision is better than £2% . The
results are complied in Table[l].

Table [Il: Optical characteristics and statistical data for regression equation of
the proposed method.

Parameters Value

X max (nm) 685
Beer's law limit (pg .mi-I) 0.2-3.6
Molar absorpitivity (I.mol-1 .cm-1)

Correlation coefficient (r) 0.999
Regression equation(Y=ax + b))
Slope (a) -0.02
Intercept (b) 0.129

Recovery %
Relative standard deviation (%)

Application to real samples

100+0.95

To evaluate the efficiency of the proposed method, it was used in
determination of fluoride content of six natural water samples and ten tap water were
selected from different sources and their fluoride contents were analyzed by the

17
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proposed method. The results were also compared statistically by student t-test with
those obtained by sulphosalicylic acid-Fe(lll) method (Marczenko.Z, 1976). at 95%
confidence level. The calculated t- values did not exceed the theoretical values
indicating that there was no significant differences between the precision of the
proposed and literature methods as cited in table[2].

18

Table 2 :Determination of fluoride ion in water sam les.

Shatt al-arab

Sample Amount of fluoride ug/ml * t-value
Proposed method  Sulphosalicylic-Fe(111)method
Arbil (Tap water) 0.56 0.57 1.14
Akra(Tap water) 0.62 0.61 1.9
Karkok(Tap water) 0.62 0.62 1.56
Zako(Tap water) 1.06 1.05 1.86
Baghdad(Tap water) | 0.56 0.55 1.67
Mosul(Tap water) 0.65 0.64 1.95
Zim-Zim water 1.01 1.0 1.8
Bottled water (Life) 15 1.48 1.03
Akra(zhrk spring) 0.15 1.78
Msherfa(well water) | 0.55 0.54 1.83
Arbil( alkarak spring) | 1.25 1.25 1.85
Arbil(Alzapalkaber) | 0.6 0.58 1.68
Mosul (well water) | 0.85 0.83 1.96
Mosul (well water) | 0-8 0.81 1.56
Cyprus(Tap water) 0.65 0.65 0.56
2.1 2.08 0.82

*Average of ten determinations.

T values (n=10, at 95% confidence level tabulated value 2.262).
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For the determination of fluoride in toothpaste samples, dried tea samples,
pharmaceutical preparation (tablets) were analyzed by the proposed method,
Table[3].
Table[31: Determination of fluoride ion in different samples

Sample Amount >f fluoride ug/ml *
Proposed method  Sulphosalicylic-Fe(l11)method

Lipton(black tea) 0.185 0.186

Lipton(green tea) 0.265 0.267

Dried tea(local market) 0.180 0.182
Signal(toothpaste)(SAE)Egypt 2.25 2.25
Sanino(toothpaste)(EVYAP)Turkey | 2.1 2.09
Sensodyne(toothpaste)(GSK)UK 1.45 1.48

Sijal(Iraq) 1.33 1.32

Tablets(Sinaflor) 0.45/tab 0.448/tab 0.449/tab

*Average of six determinations.

Conclusion

In this work, a spectrophotometric method was developed and validated for the
determination of fluoride ion in pharmaceutical preparations (tablet), toothpaste, tea
and different water samples. The method does not need heating or solvent extraction
step. The method relies on the use of simple and cheap chemicals and techniques
and can be used for routine determination and quality control of fluoride ion.
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Abstract

In this work, a domestic electrical system was designed and prepared to be
used for air purification due to suspended pollutants including aerosol. Negative
ion technique enhanced by nuclear radiation source was employed for this aim
successfully. The system was tested using tobacco cigarette smoke enclosed by a
glass container, a photo cell and a lamp fixed opposite each other on the outer sides
of the container to determine the dimness inside it due to the suspended smoke.
The negative ion device cleans the air within average time of 7 minutes with an
efficiency of 66 %. The nuclear radiation ameliorates the negative ion system by
extra 14 % such that the smoke particles were precipitated within few minutes (of
average time 4 minutes), the overall efficiency of the enhanced system becomes
80 %.

Key words: Aerosol, Nuclear radiation, Negative ions, Air purification,
Environment.
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Introduction

Interest in the effects of climate was present long before the birth of
molecular biology. As early as the second century B.C. the Greek physician
Claudius Galenus recommended permanent seaside residence with breathing
exercises for patients who suffered from pulmonary disease. For centuries
thereafter areas characterized by high level of negative air ionization, such as the
mountains and seashores were touted as treatment for all people. The extent to
which climate has been applied as therapy is impressive but at the same time
limited. Spas have always been perceived as panaceas of modest, though definite,
value (Yates, et al., 1986).

There is an increased concern over the quality of the environment including
the air. Pollutants and air conditioning deplete the negative ions ordinarily
available in the air and alter the ratio of positive to negative ions.

- Negative ions and health:

Atoms, moleculesand particles in the air can either gain or lose electrons in
the ionization process. Common methods of producing air ions include such
sources as cosmic radiation, nuclear radiation, ultraviolet rays, coronal discharges,
the shearing of droplets in waterfalls, electric fields, and thermionic emissions. Air
ions are fonned when these forces displace an electron from a molecule of one of
the common gases. The residual molecule remains positively charged while the
free electron joins with an adjacent molecule which becomes negatively charged.
lons attach to water molecules and therefore combine with moisture in the air

forming the negative air ions C02(H20)n and O2-(H20)x and their positive ion
counterparts, with n = 2 to 8 (Krueger, et al., 1982). When ions enter the lungs, it
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24 Using Nuclear Radiation to Enhance...
Is likely that they do so in combination with water molecules as inhaled air
contains 90% - 99% humidity (Ingelstedt, 1956).

A Russian investigator, Sokolof (1904), reported a relationship between air
ion concentrations and human health (Sokolof, 1904), this was confirmed by
(Steffens, 1910).

Because of radioactive and cosmic radiation, the air always contains
varying concentrations of both positive and negative ions. The molecular cluster
ions which are formed by numerous ion molecule reactions, are usually called
small ions. The interest in air ions has mainly been aroused by the possible effects
of ions on human beings, animals, and plants (Krueger and Reed, 1976).

Once radioisotopes, such as alpha positive ions, enter the body, the dose is
delivered to surrounding tissue without any intervening absorption. Any internal
exposure is obviously minimized by restricting the amount of radioisotope that
may accidentally enter the body (Knoll, 1979).

A widely expressed argument is that negative ions have beneficial effects
while positive ions are assumed to be harmful (Lehtimaki and Graete, 1986).

Air ion concentration can be regarded as an indicator of air quality. The
concentration of natural air ions is dependent on two important factors,
radioactivity of the air and the concentration of aerosol particles. On the other
hand, artificial air ionization can be used in removing particles (Whitby and Liu,
1966), and radon decay products (Bigu, 1983), from the indoor air. Thus, the
studies with air ions are connected to the research of indoor air quality.

The natural radionuclides of concern are mainly of 238U, %2Th or its
progenies and “°K. High concentration of natural radionuclides in building
materials can result in high dose rates indoors. Exposure to low level radiation may
lead to somatic infirmities, like cancer and genetic defects such as mutation and
chromosome aberrations (Hussain, et al., 2010).

The important radiological consequences of natural radioactivity in the rocks and
soils of mines are two-fold: first the effect of gamma ray on the body, and second,
the effect on the lung tissue by???Rn decay product (Najam, et al., 2011). These
nuclides are mostly alpha emitters, then produce a harmful aerosol.

There are different ways for protection from gamma ray, one of them is through
the use of radiation shields. A radiation shield is anything that creates a baneier
between a person and the radiation source (Mheemeed, et al., 2011).

Even many environmentally well defined and reported studies present
major methodological flaws. For instance, Deleanu and Stamatiu (1985)
demonstrate a lessening or disappearance of symptoms of depression, anxiety,
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irascibility, headache, and insomnia in 112 psychiatric patients (Yates, et al.,
1986).

Negative ions are numerous on mountains and beside waterfalls. Which is
why you feel on top of the world when you are at these places. They are also rich
in the air after thunderstorms. This explains why you feel refreshed afterwards,
whereas before the storm it is the positive ions in the air that have a heavy effect
on you. It is the negative ions that have a tonic effect on the nervous system, while
positive ions have the opposite effect (Deleanu and Stamatiu, 1985).

It was Professor Kreuger of University of California who discovered that
positive ions stimulate the body to produce a hormone called serotonin (Yates, et
al., 1986). This hormone has profound effects on our system affecting our sleep
and our mood. High levels of serotonin are associated with depression and the
unpleasant feeling we experience in heavy weather.

Work carried by Professor Sulman showed why some allergic reactions, e.g. hay
fever seem to benefit from negative ionization. He observed that negative ions
actually reduced the histamine level in the blood (Yates, et al., 1986).

Plastics, man made synthetic clothing and furnishings, electrical and electronic
equipment, polluted air, air conditioned offices, and structural steel buildings work
to drain away the invigorating negative ions, leaving an imbalance of those
depressing positive ions.

Experimental:

In this work, a negative ion generator was designed, using voltage doublers
and cascade electric circuits, according to voltage multiplier of Cockcroft-Walton
type, consists of (22) stage arranged in cascade circuits. Figure (1) shows a
diagram of similar design consists of (8) stage arranged in cascade circuits, and
the wave form of the output (Alkababchi, et al., 1982). While figure (2) shows the
picture of the prepared negative ion generator. Figure (3) gives the sketch diagram

of the experimental setup used in this work. figure (4) shows a picture of the

prepared system and the experimental setup.
out put
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Fig. 1.The diagram of Cockcroft-Walton voltage multiplier. (A) Cascade circuits.
(B) The wave form of the output (http://www.n.ion.com)

Fig. 2. (a) Upper side of the negative ion generator. (b) Lower side of the negative
ion generator.

Negative ion generator Gamma Source

Photocell

Lamp

Glass eonteiner

Photometer Main electric power

Fig. 3.Sketch diagram of the experimental setup.
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Fig. 4.A picture of the prepared system and the experimental setup.

The capacitive reactance (Xc)of each stage in the Cockcroft-Walton voltage
multiplier can be calculated by the equation:

(1)

21Tfc

Where f is the electric current frequency, C is the electric capacity.

While the electric current (1) at the same stage can be calculated using the
voltage (V) by the equation :

= 2TTfcV )

Then the power (P) also can be calculated by the equation:
P=1xV=2TTfcv?2 (3)

The designed system consists of ( 22 ) diode, each one carried a trade symbol
(4007), with characteristics of (current 1A ) and ( voltage 1 kV). As well as ( 22 )
capacitance, each one of capacity equal ( 24.72 nF ). The main voltage input was
(220 V) with frequency (50 Hz). So the output voltage was about ( 4840 V), the
current of each stage according to equation (2) was about (1.708 mA) and the
power according to equation (3) was (0.3759 Watt).

The range of the total current of the system was (27 — 37) mA, while the
range of the total power of the system was about (6 - 8) watt.

Results and discussion:

In order to determine the efficiency of the system. The measurements were
repeated three times called ( LI, L2 and L3) for each one of the three arrangements
of the system. In the first one: the test was done without the effect of the negative
on generator or any nuclear radiation source; at the second one: the system
includes the negative ion generator only, and the third arrangement includes the
negative ion generator enhanced by the gamma radiation source %°co of activity (1)
micro Curie. Each test done using cigarettes smoke enclosed by a glass container,
the smoke was precipitated within a period of time as indicated in table (1), the
results of smoke precipitation were given as: (a) Results without negative ion
generator. (b) Results using negative ion generator. (c) Results using negative ion
generator and radiation source together.

27
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Table 1.The results of smoke precipitation. a Results without negative ion
generator. b Results using negative ion generator. ¢ Results using negative ion
generator and radiation source together.

a
Without negative ion device Average
t (min)
(lux) (lux) (lux) (lux)
1300 1500 1500 1433.3
1 1340 1530 1534 1468
2 1360 1560 1568 1496
3 1395 1590 1602 1529
4 1445 1620 1636 1567
5 1500 1650 1670 1606.6
6 1510 1680 1700 1630
7 1520 1710 1730 1653.3
8 1540 1740 1760 1680
9 1550 1770 1790 1703.3
10 1570 1800 1820 1730
11 1580 1820 1836 1745.3
12 1600 1840 1852 1764
13 1630 1860 1868 1786
14 1680 1880 1884 1814.6
15 1700 1900 1900 1833.3
16 1740 1920 1917 1859
17 1830 1940 1934 1901.3
18 1870 1960 1951 1927
19 1950 1980 1968 1966
20 1960 2000 1985 1981.
21 2000 2000 2000
b
With negative ion device Average
t (min)
(lux) (lux) (lux) (lux)
1300 1410 1400 1370
1 1400 1490 1500 1463.3
2 1510 1600 1620  1576.6
3 1620 1720 1700 1680
4 1700 1830 1760 1763.3
5 1850 1900 1900 1883.3
6 2000 1970 2000 1990
7 2000 2000
C
With negative ion device and Nuclear radiation Average
t (min) .
(Iux) (Iux) (lux) Lir (lux)
0 1380 1450 1430 1420
1 1510 1580 1540 1543.333
2 1630 1620 1670 1640
3 1840 1910 1880 1876.667
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4

2000 2000 2000 2000

From table (1), one can see the results obtained for precipitating the smoke freely
without any additional effect such that the time of precipitation takes about 21
minutes, then with the effect of negative ion technique alone where the
precipitation takes about (7) minutes, this will improve the efficiency of
precipitation by about (66 %). As well as the effect of the negative ion generator
was enhanced by gamma radiation source which gives a precipitation time of
about (4) minutes, so the efficiency of precipitation improved more to become
about (80 %). The effect of gamma radiation source enhances the system and
improves the efficiency of the negative ion effect by about ( 14 %). This may be
happened due to the nature of interaction of gamma radiation with matter,
especially the materials surrounding the radiation source. There are three types
of such interactions happened together, for photons of energy more than 1.022
keV, firstly: photo electric effect, secondly: Compton scattering, thirdly: pair
production. It is well known that ®°co gamma radiation source, used here, gives
photons of energy 1173 kev and 1332 kev with emission intensity of 99% . All
these three processes produce free electrons in the medium of interaction, such
that increasing the negative ion production within the medium ( smoked air
within the container ).

In order to analyze the results graphically too, Figure (5) shows the results for
smoke precipitation obtained using the system without the effect of the negative
ion device or the radiation source, the slope of the average values is 26.21 as
indicated at the equation of fitting on the graph, while the results at figure (6)
give the values obtained by the system using the effect of the negative ion device
alone. The slope of the average values is 95.79 given by the equation of fitting on
the graph. Itis clear that the time needed to deposit the smoke using the negative
ion effect is about third part of the period needed to do the same thing without
the negative ion device. Figure (7) shows the effect of using the negative ion
generator with the gamma radiation source together, the slope of the average
values is 149.3 illustrated by the equation of fitting on the graph.

The Luminosity vvithout negative ion device

2000
1800
1600
1400

1200 ===
1000 |
02468 1012
1416 18 20

Tirne (Min.)

Luminosity {lux)

y = 26.21x + 1429.
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Fig. 5.Precipitation of smoke without the negative ion device.

The LUriNOsIty ith the negative ion device
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Fig. 6.Precipitation of smoke using the negative ion device.

The Lurminos ity with negative ion device
2200 enhanced by nuclear radiation
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Fig. 7.Precipitation of smoke using the negative ion device enhanced by nuclear
radiation.

Conclusions:

The results obtained by this work shows positive evidences about several
indications:

I- The negative ion generator which designed and prepared domestically is

working properly, producing negative ions within the medium enclosed by
the glass container.

2- The negative ion technique is effective and very useful to improve the
efficiency of precipitation of suspended materials in the air, and it is
sufficient to be used for air cleaning and clean environment purposes.

3- The nuclear radiation can enhance the negative ion technique, but this
must be employed according to the exposure limits and the international
regulations by International Atomic Energy Agency( IAEA). So, this can be
employed usefully for the cases with no health risk probability.

4- The system can be used safely for industrial applications, otherwise it may
be used without radioactive source.
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Abstract

This study included an investigation for fungi which has the ability to
degradesynthetic polymers in the environment . In this regard, some fungi were
isolated to examine their ability to produce Laccase enzyme was tested as well as
investigated for the optimum condition for enzyme producing. The study showed
that the Myceliophthora sp. Fungus. Is the only capable to produce Laccase enzyme
among twenty fungal isolates. Optimum conditions for the enzyme producing are
pH (5.0) and temperature 30 ° C. The scanning electronmicroscope results showed
that the fungi Myceliophthora Sp. which grow with plastic pieces able to erode the
plastics surface in a high percent compared with standard isolate and this due to
activity of Laccase enzyme. Keyword: Biodegradation, Laccase enzyme, Plastic,
Scanning electron microscope.
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Introduction

The rapid development of chemical industry in the last century has led to the
production of approximately 140 million tons of various polymers annually
(Shimao et al., 2001). Many of these are non- biodegradable and persist almost
identify in an environment, their accumulation has triggered research to develop
more readily degradable materials and identify new methods for eliminating
existing polymer waste ( Madigan et al., 2003). The study is a trial to isolate certain
fungi able to produce Laccase which is responsible for the degredation of polymers
chain to simpler material.

Laccase is one of the ligninolytic enzymes that are found in many plants,
fungi, and other microorganisms. Laccases act on phenols and similar molecules,
performing a one-electron oxidations, which remain poorly defined. It is proposed
that laccases play a role in the formation of lignin by promoting the oxidative
coupling of lignols which is a family of naturally occurring phenols. Laccases can
be polymeric, and the enzymatically active form can be a dimer or trimer and play
an important role in the degradation of lignin. It can therefore be included in the
broad category of ligninases (Sivakumar et al., 2010).

Many white-rot fungi, including Trametesversicolor produce extracellular
copper-containing phenol oxi-dases, named laccases. The two main possible
biological functions ascribed to fungal laccases are first their involvement in lignin
degradation, together with other ligninolytic enzymes such as peroxidases, and
second their role in fungal virulence as key agents in the pathogenesis against plant
hosts (Gianfreda et al., 1999). In addition, laccases exhibit in vivo other functions
that are the basis of some industrial applications. For example, in
Aspergillusnidulans, laccases act on pigment formation in fungalspores (Smith et
al., 1997). Some fungi also secrete laccases to remove either potentially toxic
phenols released during lignin degradation or toxins produced by other organisms.
As a consequence, the enzyme has potential applications in the dye, paper or textile
industries, as well as for the degradation of various xenobiotics which are
recognized as environmental pollutants(Rama et al., 1998).

Laccase has broad substrate specificity towards aromatic compounds
containing hydroxyl and amino groups which were considered the main compound
forming common commercial plastic. These enzymes were known to catalyze the
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oxidation of a wide range of phenolic compounds and aromatic amines. White rot
fungi are the best-known laccase producers certain bacteria

and actinomycetes that are also known to produce laccases (Gianfred et al., 1999).

Laccase secretion in fungi is influenced by culture conditions such as nature
and concentration of carbon and nitrogen sources, media composition, pH,
temperature, and the presence of inducers... etc. The nutritional substances
employed in culture medium contribute significantly to the total production costs.
Hence, it has been a matter of concern to find environmentally sound and
economically feasible media constituents for laccase production (Mougin et al.,
2002).

Materials and Methods
Polymers samples

Polyethylene samples were collected from accumulated old garbage by using
sterile plastic bags and transfered to the laboratory for fungal examination.

Isolation and identification of fungi

Isolation of fungi was carried by using direct culture of plastic pieces which
are surface sterilized by sodium hypochloride into PDA plates and incubated at 28
°C for 10 days (Kelly and Yaghmaie,1988).

The identification of fungi was done by using slide culture technique (Harris,
L.,1986) and by using classification keys which mentioned in this reference (Ellis,
1971: Laron, 1987 and Pitt and hocking , 1997).

Standard isolate

Standard isolate Phanerochaete chrysosporium was obtained from
Scientific Indian Institute by Dr. Kannan Pakshirajan from India, this is a white rot
fungi able to produce laccase which is used as a control in this study.

Laccase assay

Investigation for Laccase production was done by using Guaiacol Minerals salt
medium per 1 liter: 200 Pl Guaiacol, agar 20g, 3.0 g Pepton,10 g Glucose, 0.6 g
KH2P04, 0.001 g ZnS04, 0.4 g K2HP04, 0.0005 g FeS04, 0.05 g MnS04 and 0.5 g
MgS04, (Viswanath et al., 2008), forming a colored zone as a positive result.
Optimization of culture condition for enzyme production

This was done by testing some culture conditions that affect fungus Laccase
production to determine the best condition for the production. Theseconditions are:
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Influence of temperature

The organisms were cultivated in chemically defined medium, the plates
inoculated with one 7mm agar disc plug of positive Laccase producing fungus with
three replicates and incubated at 20, 28, 30 and 32 °c respectively for 14
days(Jonathan and Fasidi , 2001).

Influence of pH

The organisms were cultivated in the chemically defined medium which the
pH was adjusted by using O.IN HCI and 0.1N NaOH to 4.0, 4.5, 5.0, 5.5, 6.0, 6.5
and 7.0 then sterilized and inoculated with one 7mm agar disc plug three replicates
of fungal isolate and incubated at different temperatures as mentioned above.

Biodegradation assay of polyethylene strips by fungi

Polyethylene strips (Ix10 cm) buried in sterilized soil by using (I0x25 cm)
plastic pots with three replicate, then inoculating each pot by a half petri dish of
each fungi (Local and Standard ) to every pots and incubating them at room
temperature for six months and keeping them wet by irrigation according to field
capacity level. After the incubation the polyethylene harvest and then sent to the
environmental lab at Al-AlbyetUninversity in Jordan for examination by scanning
electron microscope.

Results and discussion

There was a significant difference in fungus mycelial extracellular laccase activity
for all culture conditions studied. Twenty fungal isolates were isolated from plastic
garbage Table(l) only one isolate appeared to secrete Laccase enzyme. The results
indicated that the isolate Myceliophthora sp. is the only fungus able to secrete
laccase enzyme Fig. (1).

Figure (1): Shows the guaiacol oxidation zone by fungal

These results indicated that the fungi Myceliophthora sp. is the only one be able
to produce Laccase enzyme between twenty fungal isolates and this may be
attributed to the genetic variation between fungi and each one have a specificity of
the enzyme system which could be used in environments for each one and this
reflects of gene expression to different enzymes (Plclzar et al., 2004).

Comparison between local fungi isolate Myceliophthora sp. with the standard
isolate Phanerochate chrysosporium

The two isolates cultured in the same time in a chemically defined medium
and incubated for10 days. The result showed the local isolate is able to secretion
laccasewithin24 hours while the standard isolate needs 7 days to secrete the
enzyme, Fig. (2).
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Local Standard

Figure (2):Comparison of local and standard isolates in laccase secretion.
Table (1) Screening of Laccase-producing fungi by plate test using a
Guaiacol indicator.

Fungi Results

Acromoniumspp.

Aspergilluscandidus

A.flavus

A.niger

A.fumigatus

A. ochracease

Alternariasp

Caldosporium herbarium

Fomespp.

Eupenicilliumjapanicum

Fusariumoxysporum

F.solani

Myceliophthoraspp

Penicilliumgrisoflvum

p. janthinellum

Phytophthoraspp
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Pythiumspp

Rhizoctoniasolani

Stemphyliumherbarum

Trichodermaspp

The optimum condition to produced Laccase enzyme:

pPH concentration

In this study, 7 levels of pH concentrations were used to find out which is
the best pH level can the fungi secrete the enzyme in highe level. These pH are
4.0,45,5.0,5.5, 6.0, 6.5 and 7.0.The best one was 5.0 as shown in Figure (3).
This may be attributed to the fact that change in pH may alter the three
dimensional structure of the enzymes (Pclczar et al., 2004), Safari et al., (2005)
also recorded that culture pH is an index of fungi enzyme activity; wherever the
pH was low, fungi activity was high. For this reason , enzymes are known to be
active over a certain pH range.

Temperature

Optimum incubation temperature to produce Laccase enzymes from the
fungus Myceliophthorasp. Was investigated. The results showed that the
optimum degree for producing Laccase enzyme was 30 ° Cas in Fig. (3).
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Figure (3) The optimum pH and Temperature for Myceliophthora sp.to secretion Laccase.

Whereas in the rest growth temperatures, the fungi didnot secrete the
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Laccase enzyme in the temperature 20 °c in addition there was no growth, at
28,32 ° ¢ there was an enzyme secretion and growth but not in the same efficient
the 30 °c Fig. (4),(5). Many studies referred that Laccase activity was observed
to be high at temperature 28-32 °c with temperature 28 °c as the optimum.
Activity of Laccase of this fungus is not favored by low nor high temperature
(Gholagade et al., 2006). Zadrazil et al., (1999) reported that temperatures higher
than 30 C reduce the activity of ligninolytic enzymes.

Biodegradation of polyethylene strips by fungi

The biodegradation of polyethylene strips was tested by using SEM which
showed a high degradation in polyethylene strips surface by local isolate
comparing with standard isolate Figure (6).This may be due to the efficiently of
the local isolate to produce Laccase enzyme which is able to break the polymers
atoms and breakdown of the polyethylene chain, (Bonhomme et al., 2003). The
Polyethylene chain is oxidized to a carboxylic acid and the resultant acid
undergoes fl-oxidation which by reaction with coenzyme A, removes two carbon
fragments from the carboxylic molecule. The two carbon fragments, acetyl-
SCoA, enter the citric acid cycle, from which carbon dioxide and water are
released. From a paraffin molecule with n carbons, a total of n molecules of
carbon dioxide are evolved.
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Figure (4): Fungal isolate grow in different pH in 28t Figure(5): Fungal isolate grow in different
pHin32°c
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Figure (6) Biodegradation of polyethylene strips 1. Control 2.Local strain 3.Standard strain.
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Conclusion :
1. A large number of fungi have been screened for their ability to degrade plastic.

2. Most of the fungi were unable to attack the polymer, the only white rot
Ascomycetes were able to degrade plastic when grown on strips as the
presumably.

3. Laccase was the responsible enzyme due to its non-specific oxidative action.

4. The substantialextent of biodegradation of plastic with Myceliophthora sp. is the
greatest so far observed. It was assumed that the insoluble polymer was partially
solubilized and metabolized by the fungus.

Recommendation:

I. These results open up new prospects for the use of fungi for biodegradation of
plastic and possibly other environmental pollutants in the form of nonbiodegrability
synthetic polymers as well as forming the biological mass for example the
Mushroom by growing in plastic residue.

2. Use these organisms to remove most common pollutant in the environment
without any side effect and obtain a protein.

3. Adding some nutrients to fungal cultures to increase the biomass as well as
the fungi activity.

4. Make further studies in biodegradation of solid waste like papers and textile
by fungi.
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collected from ten wells during dry season to
determine the parameters: PH, EC25, Anions,
Cations, SAR, adj.SAR, RSC and P. Salinity.The
geometric mean formula was applied for evaluation,
also the wells water was evaluated for agricultural
uses according to universal standard
classification.

It has been found that most of the measured
parameters were high especially electrical
conductivity and Sulfate ions which reached to 3300
uS/cm — 22,6meqg/L respectively.So, it had impact
on water quality and would be considered with high
salinity ( C3 — C4) according to USSL.According to
water quality index (WQI) the analyzed water were
specified as very bad to excellent for
irrigation.On other hand, 1t was ranged between
very good to excellent for livestock drinking.

Key words: water quality index ( WQI ), ground
water quality.
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Qualitative Evaluation of GroundWater in North-Western
Mosul City Region
Abdulaziz Younis Taliaa
College of Education / University of Mosul
Abstract

This research was initiated to evaluate the ground water quality in
the locations; Lower Shurakhan, Jurf Al-melah, and Cubba north-western
Mosul city, which are considered as agricultural lands which use wells
water for livestock drinking and irrigation.Ground water samples were
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Mineralogical and Chemical Characterizations of Iraqi

Phosphogypsum
Al-Youzbakey, Kotayba T. Al-Dabbagh, Salim M.
Dept. of Geology — College of Dams and Water Resource
Science — Mosul University Research Centre — Mosul

University

Abstract

The Iragi state company for phosphate throw down
phosphogypsum as a waste product of the reaction of concentrated sulfuric
acid with concentrated phosphate ore to produce phosphoric acid. The later
Is used mainly in the production of phosphate fertilizers. As production
proceeds with time, enormous quantities of phosphogypsum are
accumulated to reach problematic level facing the state company in
preparing large storage area and daily monitoring of the consequences of
stored phosphogypsum on local and regional environments. The
exploitations of phosphogypsum require mineralogical and chemical
characterizations to elucidate the nature of the waste material and to
delineate the destination of its exploitations. The exploited quantities should
be large enough to reduce the accumulated and stored phosphogypsum at
the company site.

In the present study, samples of phosphogypsum were subjected to
mineralogical (XRD) and chemical (XRF) analysis and the obtained data
show that the waste material is mainly composed of gypsum mineral in
addition to minor amount of phosphatic compounds. The gypsum and the
phosphate phases control the distribution of major and trace elements in
phosphogypsum. Many elements e.g. Al, Fe, Mg, K, Ti, Cr, V, Rb found
in the mono-hydrogen phosphates X-HP04 and di-hydrogen phosphates X-
H2P04. Some elements (Sr and Mn) substitute for Ca in gypsum due to the
similarity in crystal lattice. Other elements like Na is adsorbed on the
gypsum surface. Elements like Cu, Zn, Co, Ni, Pb, U and As were enriched
within phosphoric acid as soluble ions, so that their concentrations in
phosphogypsum were lower than that in phosphoric acid. These chemical
properties allowed phosphogypsum to be exploited in many constructional
works like roads and buildings.
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63 Bl Gl (an ae Sl sl Gasla Ga pany Jelil ddee oSy
o Mg sFe 5 Al 5 Ca Jie dinsal) ligh) Ll (e LsSall sk} (mny (55
Fairbridge, 1972 and Parikh, ) HPO,~ 5 H,PO4 Jie A yuel) Clindll jsda
Culiise sk Jia X-HPO,™ sk sa Ll Wjis)y (1976
sdall) (il gl aguadl zilai 3 41 pualintly Aenil) 3V 35808 1(1) Jgan

.(‘j.\a.db
Juzall @l Yl e Jaxal) s all A ) st
(ppm)
12 37=2 As 0.51 1.03 - 0.14 Si0, (wt%)
1 3=0 Co 0.04 Bil — 0B MgO (wt%)
132 161 - 106 cr 32.44 32.66 - *32.16 CaO(wt%)
10 24-0 Cu 0.32 1.47 - 0.0 Na,0 (wi%)
15 19-11 Ga 3.68 52 - 29 P,0s (w%)
77 105 - 55 Mn 0.49 0.97 - 0.1 F (wt%)
2 17-0 Ni 0.04 0.05 - 0.04 c (wm%
46 106 - 0 Pb |  43.39 45.4 - 39.67 SO, (W%
2 3-2 Rb 0 0.0 - 0.0 co, (W%
1114 1278 -1000 Sr 18.94 19.72 - 18.35 H,0"  (wt%)
42 59 - 24 Ti 0.14 0.19 - 0.05 H,0™ (wt%)
15 31-7 u 179 294 - 102 A1,04(pprm)
46 114-8 686 1962 - 311 Fe,0; (ppm)
30 50 -18 Y 39 129 - 0.0 K0  (ppm)
42 167 -0 Zn
73 95 - 54 Zr

Kostov, 1968; Neveu, 1976 in Carpenter, 1977 )(Monetite, CaHPO,)
) ¢(Brushite CaHPO, 2H,0)ulis yll; (and Martin and Brown, 1997
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Py0s L)) Lal, N, .(Fairbridge, 1972) aswsall gaeal g)sld) 4S5 6 aliy
sAs 5Cu 52Zn 5 Ti 5 K0 5 MO Fey03 ALO; (1o US e dpasha lddlay
GlinS ga plixHPO, HPO, wo Laifi o) ¢Ses ealiall o3 guany (Cr
& OBRY) s Jai o) Sany oz ~ 1 :2) KA sl ol e a el

(Fairbridge, 1972) (g)slll cuS Al 4l Cansy ¢ gl \SI) iy €

(N = 19)(Aisina pf)cilinsil) agonall z3lai & L) cdlalaa:(2) Jsia

Ca0 SlOz AIzOg Fe,03 MgO K20 Na,0 SO P,0s F Cl H;O' Ti Zr
Ca0 1 - - -0.57 | -0.45 | -0.45 | -0.62 | 0.96 | -0.62 - -0.58 | 0.42 - -
Si0, 1 - - - - - - - - - - - 0.54
Al,03 1 - 0.54 - - -0.51 | 0.53 - 0.65 - 0.62 -
Fe,0; 1 - - 0.55 | -0.53 | 0.44 - - - 0.72
MgO 1 - 0.41 | -0.44 | 0.60 - 0.57 - 0.41
K20 1 - -0.51 | 0.65 - 0.56 -
Na,0 1 -0.58 | 0.42 - 0.45 - -
SO; 1 -0.65 - -0.70 - -0.43
P,0s 1 - 0.74 | -0.78 | 0.59
F 1 -0.49 | -0.42 -
Cl 1 -0.57 | 0.52

Y Sr U Rb Zn Cu Ni Co Mn Cr \J Ga Pb As

Ca0 - - - - - -0.47 - - 0.42 - - - -
Si0, 0.59 - 0.52 - - - 0.45 - - - - - 0.64
Al,05 - -0.62 - B - 0.42 0.43 - -0.42 - - -0.84 -
Fe,0; - - - - - - - - - 0.51 - B B
MgO - = - - - - - - - - -0.46 | -0.49 | -0.45
K,0 - - - - 0.47 0.44 - -0.49 - - -
Na,0 - - - . s - - - - - -
SO3 - - - - - -0.50 - - 0.52 - - 0.52 - -
P,0s - -0.56 - - - 0.49 - - -0.61 - - -0.57 - 0.48
F 0.45 - - - - - - - = = = e -
Cl - -0.60 - - - 0.42 - - -0.62 - -0.43 | -0.59 - 0.42
H,0" - 0.61 - - - - - - - - - - - -0.64
Ti - -0.56 - 0.43 - -0.61 | 0.42 - -0.50 - -
Zr 0.86 0.42 0.45 - - - - - - - 0.43 ' - 0.51
Y 1 0.50 0.53 - - E - - - - 0.41 0.41 0.55
Sr 1 - - - -0.45 - - - - 0.61 -
U 1 = - - - - - - - - 0.50
Rb 1 - - -0.46
Zn 1 0.62 - -
Cu 1 0.45 - - - -
Ni 1 - - - - - - 0.44
Co 1 - - - - - &
Mn 1 - 0.41 - - -0.55
Cr 1 = & E
Vv 1 0.48

(P9Y ‘?—"‘“‘-‘9‘“ _))H ‘l,hﬂ\ ela & H2PO4_ J..J; dc\.ﬁ.: T ‘?_.sa.elaj‘ .ja...n}“ LJ‘ [PXS

.Bidentite inner sphere surface complex (Lookman, et al., 1997)
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Abstract

The Present study included investigation of the prophylactic effect of
vitamin E and C as non enzymatic antioxidant on the some biochemical
parameters and concentration of essential elements in male albino rats
Rattusnorvegicusaged between (3-4) months. In this study, 24 white male were
used, they were divided randomly into 4 groups (6 rats/group). The first group
was given distilled water by gavage tube and considered as control. The second
group was treated with 50 mg/Kg B.W. aluminum chloride. Third group was
treated with 50 mg / Kg aluminum chloride and 500 mg/Kg B.W. vitamin E. The
fourth group was treated with 50 mg/Kg aluminum chloride and 500 mg/kg B.
W. vitamin C, treatment were done daily for 30 day.

The results showed that aluminum chloride treatment caused a significant
decrease in the concentration of serum total protein, albumin, glutathione GSH,
calcium and iron compared with control group. The reduction of the above
mentioned parameters was progressive with time. The result also showed that
treatment with aluminum chloride caused a significant increase in concentration
of serum uric acid, malondialdenyde (MDA) and transaminase activity(alanine
transaminase ALT, and aspartate transaminase AST) compared with the control
group. A significant decrease in level of GSH, increase in level of MDA in Brain
tissue was also observed which indicates the ability of aluminum to induce
oxidatives stress in albino rats. The result also showed that treatment with
vitamin E and vitamin C at dose 500 mg/Kg B.W. caused a significant increase
in GSH level and a significant decrease in MDA level in serum and brain tissue



compared with control group. In addition to the positive effect on some
biochemical parameters and essential element. Thus, vitamin E and C had
prophylactic capacity that would remove any oxidative stress and poisonous
effect caused by aluminum chloride.

Keywords: Biochemical parameters, Aluminum chloride, Vitamin E, Vitamin
C.
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