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ABSTRACT

Chemical analysis of the River Nile recent bottom sediments proved
that the Upper River Nile is nearly divided into southern middle and
northern zones. The southern zone riches in Mn, Pb and Cd and poor in
Zn and Cu. The middle area, riches in Fe and poor in Al, Mn, Pb and Cd.
The northern zone riches in Al, Zn, Cu and poor in Fe. Large volume of
organic matter and mud imputes may be an important factor in this
enrichment of trace metals. The carbonate content increases northwards.
The distribution of carbonates is mostly controlled by the facies of
sediment, i.e. the carbonate increased with high accumulation of mud and
decreased with sand. The high accumulation of carbonate contents is
occurred in the depth between 2 and 5 m. This accumulation increases
towards the beach and tends to decrease gradually towards the deeper
zone. The relative order of abundance of carbonates can be summarized
as follows: autumn> summer> spring> winter and in north > middle>
south zone. the results proved that the highest value of organic matter is
occurred in winter at north zone (15.3%). There is tendency to increasing
eastwards and westwards concentrated in front of drainage water, bottom
of channel and associated with high accumulation of mud. The relative
order of seasonal distribution according to abundance of organic matter
is; in winter > autumn > summer > spring and south > north zone >
middle zone. The source of heavy metals in the River Nile sediments is
mostly allocthonous from agricultural drainage waters and industrial
materials. The remobilization of metals from water depends on some
physio-chemicals changes in the water and sediments; elevated of salt
content, changes in the redox condition, lowering of pH, presence of
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natural competing agents, sediment facies change, organic matter, mud
content and high accumulation of biogenic carbonates. The concentration
of elements in the River Nile sediments are Fe> AI> Mn> Zn> Cu> Pb>
Cd.

KEY WORDS: Heavy metals, River Nile, Egypt

INTRODUCTION

The area under investigation lies between latitude 31" - 33" E and
longitude 23° - 32° N (Fig. 1). Minerals and rocks those are stable in the
primary environment and often unstable in the secondary environment.
By various processes, primary weathering, elements are released,
resulting in the redistribution of chemical elements causing their
dispersion in the secondary environment. The chemical and physical
weathering can act together simultaneously and lead to the breakdown of
rocks and migration of their chemical elements in the form of true
solution, colloidal solution and residual particles.

The inorganic debris of weathering, resulting from the action of water
and the atmosphere on pre-existing rocks can mix with the organic
material, from the life processes of plants and animals. (Krauskopf et.al,
1995). According to Krauskopf (1967), the chemical processes may be
analyzed and dispersed chemical elements from the sediment. Thus, the
patterns of dispersed chemical elements in the secondary environment
can help in the characterization of the secondary formation as well as in
understanding their environment of deposition.

In the present work the distribution patterns of the chemical
constituents of the sediments of the studied area are investigated in order
to give a chemical model of the sediments depositing in fresh water
environment. Attention was also paid to explain the effect of fresh,
brackish and sewage water discharge on the concentration levels and
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distribution of the chemical elements in the River Nile bottom sediments
and water.

In this respect, the study of chemical characteristics and the
distribution patterns of the sediment of the River Nile have been achieved
by considering: determining the heavy metals and other chemical
constituents in the River Nile bottom sediments. The heavy metals
include (Al. %), (Total Iron (Fe %), Manganese (Mn. ppm), Copper (Cu.
ppm), Lead (Pb. ppm), Zinc (Zn. ppm) and Cadmium (Cd. ppm), where
the other chemical constituents are represented by organic matter
(0.M%) and carbonate content (Cos).

MATERIAL AND METHODS

The recent bottom sediments were collected in winter (February
month), spring (April month), summer (Jules month) and autumn
(November month) 2007 from 14 stations. 119 samples were collected
from middle and channel banks by a grab sampler (Ekhman type).
Sampling sites in the River Nile have been subdivided into southern,
middle and northern zones (Fig.1). The southern zone contains Aswan,
Kema factory, Kom Ombo, Luxor and Kous. The middle zone includes
Deshna, Naga Hamadi, Assuit, Minia and Bany swaif). The northern
zone is Helwan, Hawamdeia, Shubra and Elwaraq.

Determination of organic matter in sediment was carried out,
according to Hanna (1965), by loss on ignition. Part of sediment was
dried at 105 'C in dried oven. 0.5 gm of dried sample was transferred to a
weighed porcelain crucible in an electric muffle furnace to about 700 C
for about 30 minutes, and then removes, cool in desecator, and weighed
until constant weight.

Organic Matter % = (A-B) x100/ weight of sample

A= Weight of sample before ignition B= Weight of sample after
ignition.
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Carbonate content in the sediments was determined by the method
described by Alexjev, (1971) and Vogel (1982). 0.2 gm of dry sample
was mixed with 10 ml of HCI (0.5N) in a clean beaker. The beaker was
covered and boiled gently for 5 minutes. After cooling, 50 ml distilled
water was added on the sample, then filtered through Whatmann filter
paper. Samples were titrated against NaOH 0.25N using phenolphthalein
as indicator, blank was made by using 0.2 gm dry pure calcium
carbonate. Amount of unused acid was determined.

Carbonate percentage was calculated according to the following
equation: Carbonate as CaCOs= (A X M; X 100)/ (B X M):

A: the amount of unused acid for sediment sample
B : the amount unused acid for blank
M;: Molecular weight of CO; M,. Molecular weight of CaCO;

The concentrations of Al, Fe, Mn, Cu, Pb, Zn and Cd were measured
by Inductively Coupled Argon Plasma Atomic Absorption (ICAP 6500
Duo). The samples are analyzed in the Egyptian Desert Research center,
according to the method of Trefry (1987).

73



Sci. J. Fac. Sci. Minufya Univ., 2010, Vol. XXIV ISSN: 1110-2195

RESULTS AND DISCUSSION
Some Chemical Constituents in River Nile Sediments
Carbonates (Coz™ %)

The seasonal changes of carbonate in the recent bottom sediments of
river Nile are hardly variable and they fluctuated between 0% and 32.8%
(Tables 1) and Figure (2). The lowest value records are observed in the
south zone during spring season, the values are tended to increasing
gradually towards the middle and north zone. The average of carbonate
content decreased during winter and increased gradually during spring,
summer and autumn.

The distribution of carbonate contents in the bottom sediments during
winter ranged between the highest value (32.8%) found at Shubra middle
station and the lower carbonate value (0%) appeared at Bany swaif
middle station with average (8.3%). During the spring, the highest value
(32.8%) observed at east bank of Alwaraq station and the lowest value
(0%) found at east and west bank of Kom umbo stations with average
(8.4%). During the summer, the highest carbonate value (25.4%)
recorded at main channel of Alwaraq station and the lowest value (1.4%)
showed at main channel of Kom umbo station with average (10.1%).
Finally, during autumn season the maximum value was (31.4%) recorded
at east bank of Shubra station while the minimum value was (2.1%)
appeared at Kom umbo middle station with average (11.5%).

Generally, from (Table 1 and Figure 2), the carbonate content
increases northwards. The distribution of carbonates is mostly controlled
by the facies of sediment, i.e. the carbonate increased with high
accumulation of mud and decreased with sand. The high accumulation of
carbonate contents is occurred in the depth between 2 and 5 m. This
accumulation increases towards the beach and tends to decrease
gradually towards the deeper zone. The relative order of abundance of
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carbonates can be summarized as follows: autumn> summer> spring>
winter and in north > middle> south zone.(Figure 2)

Organic Matter (O.M. %)

Organic Material is a production from the life processes of plants and
animals and is the source of such fuels and raw materials as cool,
petroleum, and natural gas (Engel et.al, 1993). The horizontal distribution
of organic matter is shown in Tables (2) and Figure (3). During winter,
organic matter content ranged between 0.202% and 16.8% at west bank
of Minia and middle channel of Aswan stations, with averaging 3.4%.
During spring, organic matter varied from 0.31% to 9.05% at middle
channel of Assuit and east bank of Alwaraq stations, with averaging
2.38%. During summer, it ranged between 0.03% and 6.7% at east bank
of Alwaraq and middle channel at Kema factory, with averaging 2.41%.
Finally, during autumn, the maximum value was 11.19% at middle
channel at Aswan station while the minimum value was 0.25% at middle
channel at Assuit with average 3.1%.Generally; it can be observed that
the winter has the highest value of organic matter averaging 3.4% and
decreased during autumn (average 3.1%), spring (2.38%) and summer
(2.41%).

Generally, the results proved that the highest value of organic matter
is occurred in winter at north zone (15.3%). There is tendency to
increasing eastwards and westwards concentrated in front of drainage
water, bottom of channel and associated with high accumulation of mud
(Table 2 and Figure 3). The relative order of seasonal distribution
according to abundance of organic matter is; in winter > autumn >
summer > spring and south > north zone > middle zone.

Heavy metals in the River Nile sediments

The heavy metals concentrations in the River Nile sediments are listed
in tables 3, 4, 5 and 6 and Fig 4. With regard to the distribution of Al
(Figure 4), during spring, aluminum content ranges between 1.39% and
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4.59% at southern zone with an average 1.85% and northern zone with an
average 3.62% and middle zone, averaging 2.15%. While during autumn,
aluminum content varied from 1.93% to 4.63% southern zone with an
average 3.17% and northern zone with an average 3.54% and at the
middle zone, averaging 2.64%. Finally, the highest values of aluminum
are observed at Kema factory (southern zone) and decreasing at middle
and north zones.

However, Fe value showed quite regularly distribution between 1.99%
at Hawamdeia station (north zone) with an average 2.13% and 2.56% at
Aswan station (south zone) with an average 22.28%, while the middle
zone average was 2.15% during winter. During spring, total Fe varied
from 1.67% to 2.28% at Assuit and Alwaraq stations (middle and north
zone), averaging 2.04 and 2.16 %, while the north zone average was
2.2%. Fe content during summer ranged between 3.63% at Kom Ombo
(south zone) with an average 4.36% and 4.81% at Hawamdeia (north
zone) with an average 4.74% while middle zone was 4.69%. During
autumn, the Fe value varied between 2.99% at Helwan (north zone) and
4.69% at Aswan (south zone) with an average 4.29 while the middle
zone, the Fe value reached to 3.89%. However, in case of Fe, the river is
nearly divided into north rich zone and middle and south poor basins.
With respect to stations, the high value of Fe occurred at Shubra and
Alwaraq station (Greater Cairo) i.e near the factories in the area and at
Aswan (south zone) during autumn, it may be related to the igneous rock
in the area and the factories and decreased in the middle zone.
Seasonally, the accumulation of iron attained in summer > autumn >
during winter > spring. Areal distribution of manganese during winter,
the value ranges between 190.72 ppm at Hawamdia station (north zone)
and 1775.9 ppm at Aswan station (south zone) with an average 652.01
ppm, while the middle average of Mn 721.55 ppm. During the spring
manganese content varies between 163.56 ppm and 1418.8 ppm at Assuit
and Aswan stations (middle zone and south zone) with an average 454.95
and 642.81 ppm, while in the north zone, the Mn value was 720.57 ppm.
Mn content during summer rangedbetween 192.78 ppm at Kom Ombo
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and 816.48ppm at Aswan (south zone) with an average 507.58 ppm while
in middle and north zone was 728.71 and 693.72 ppm. During autumn
season, the lower total Mn (107.73 ppm) recorded at Assuit (middle
zone) with an average 339.07 ppm and the higher percent 1027 ppm
appeard at Aswan (south zone) with an average 578.79 ppm while in the
north zone the average of Mn was 299.09 ppm. (Table 3, 4, 5, 6 and
Figure 4). The relative order at abundance of Mn was winter > summer >
spring > autumn. The southern zone proved to have a maximum value in
all season and decreased towards middle zone and northwards. Areal
distribution of Zinc appeared that during winter, zinc value ranged
between 14.51 ppm at Hawamdia station (north zone) with an average
36.25 ppm and 88.14 pmm at Assuit station (middle zone) with an
averaging 48.25 ppm, while in the south zone was 36.94 pmm. During
the spring zinc content varied from 11.86 ppm to 135.53 ppm at Assuit
and Kema Factory stations (middle zone and south zone respectively)
with an averaging 39 and 62.29 ppm, while in the north zone attained
74.07 pmm. Zn content during summer ranged between 9.56 ppm at Kom
Ombo and 93.35 ppm at Naga Hammadi (south and middle zone) with an
average 27.64 and 56.15 pmm respectively, while in north zone was
56.96 ppm. During autumn season, the total Zn value recorded 11.03
ppm at Kom Ombo and Assuit (south and middle zone) with an average
35.43 and 29.69 ppm, respectively and 66.98 ppm recorded at Shubra
(north zone) with an average 43.92 ppm. (Table 3, 4, 5, 6 and Figure 4).
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Figurel: Map of sampling sites on the River Nile from Aswan to Shubra, Cairo

Then, the highest values of Zn are observed at Kema factory south
zone and decreasing towards middle and increasing northwards.

According to the seasonal variation of zinc contents in bottom
sediments of river Nile was spring > autumn > winter > summer seasons.
The value increased in front of the factories on river Nile.

The copper content during winter ranged between 1.25 ppm at
Hawamdia station (north zone) with an average 9.39 ppm and 30.7 ppm
at Assuit station (middle zone) with an averaging 12.86 ppm, while in the
south zone was 11.7 ppm. During spring copper content varied from 2.52
to 33.19 ppm at Bany Swaif and Deshna stations (middle zone) with an
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averaging 10.87 ppm, while the south and north zone was 12.1 ppm and
21.17 ppm, respectively. Cu content during summer ranged between
10ppm at Luxor and 39 ppm at Shubra (south and north zones) 15.2 and
31.75 ppm, respectively while middle zone average of Cu was 26.2 ppm.
During autumn season, the low Cu value was 1 ppm at Hawamdeia and
Helwan (north zone) with an average 12.25 ppm and the high value
appeared 56 pmm at Aswan (south zone) with an average 26 pmm, while
the middle zone was 12.07 pmm .( Table 3, 4, 5, 6 and Figure 4).

We can observed that the copper content increased northwards near to
the electricity station at Shubra during summer and autumn and turned to
decreasing during winter and spring.

In case of lead, during winter, lead value ranged between 1.64 ppm at
Kema Factory station (south zone), and 23.33 pmm at Luxor station
(south zone) with an averaging 15.61 pmm, while the middle and north
average was 13.34 and 12.76 pmm. During spring lead content varied
from 2.76 pmm at Assuit and Bany Swaif stations (middle zone) with an
average 8.82 pmm to 28.35 pmm at Aswan station (south zone) with an
average 15.098 pmm, while the north zone, average of Pb was
13.24pmm. During summer the highest concentration of Pb recorded at
Deshna (middle zone), with an average 14 pmm, while in north zone was
12.4 pmm. During autumn, the low Pb concentration appeared at Luxor
and Kous stations (south zone) with an average 25.67 pmm and Minia
and Bany Swaif (middle zone) with an average 16.67 pmm while the
highest value are 35 pmm recorded at Aswan (south zone) with an
average 25.67 pmm. In the north zone was 18.25 pmm. (Table 3, 4, 5, 6
and Figure 4).

The lead content at the south zone it is proved to have the highest
value and tends decreasing towards the north zones. The increased of
lead at this station attached to present of the Kema factory in the south
and electricity station at north and the concentration of Pb shown that
during summer > autumn > spring > winter.
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The cadmium content shown in Table 3, 4, 5, 6 and Figure 4.
Generally, the concentration of cadmium in sediment of river Nile
increased during winter and spring and decreased during summer and
autumn. The lowest value of Cd 9.41 pmm recorded at Bany Swaif at
middle zone with an average 10.44 pmm and highest value attained
13.34pmm at Luxor southwards, with an average 11.9 pmm while the
north zone was 11.1 pmm. During spring the low concentration of
cadmium occurred 9.22 pmm at Bany Swaif (middle zone) with an
average 10.87 ppm and the high concentration was 14.16 ppm at Kom
Ombo (south zone) with an average 11.82 ppm, while the north zone was
11.99 ppm. The cadmium concentration during summer and autumn
attained the lowest value and varied between 0 and 2 ppm. Finally, the
concentration of Cadmium appeared that during winter > spring >
summer > autumn.

Comparison of heavy metal contents in sediment

The mean trace metals concentrations in sediments from different
regions are listed in Table 7. In the River Nile sediments in the present
study, all metals showed lower levels than Aswan High Dam reservoir
(Zaghloul et. al., 1987and El-Dardir., 1984) and river Nile (Issa et. al.,
1997) We can be observed the present data are in the lower range with
Gohar (1998) at the River Nile and Farhat, (2010) at two branches of
river Nile also the trace metals lower level than Lotfy (2008) except Mn
at greater Cairo river Nile and (Onyari & Wandiga., 1989) at lake
Victoria, Kenya except Cd. Whereas, the investigated trace metals in
sediment of the study area showed higher levels compared with those in
river Nile Estuary (Saad & Fahmy.,1985) except Cu and Zn and with
(Biney.,1991) at Lower Volta river Ghana except Fe, Cu and Pb and with
(Walting & Emmer., 1981) at Swartkops river S. Africa except Pb. The
levels of metals in the study area are lower than unpolluted sediments in
inland water (Salomons & Forestner,1984) except Cd.

The concentration of element in river Nile sediment was Fe> Al>
Mn> Zn> Cu> Co> Pb> Cd
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The distribution of heavy metals in the river Nile sediments is mostly
controlled by the mineral composition of bottom sediments in addition to
pollutants introduced in to the river through agricultural, domestic or
industrial wastes discharge Figure 5. These additional source cause some
local increase in trace elements, contents of area affected by these input.
In general, all metals are enriched in the areas affected by the following
factors: Fe, Mn, Cd and Zn et.cl are concentrated near the factories on
river Nile and the agriculture drainages the sediments of the north zone
are riche in Pb, and the bottom sediments of the west zone in Cu. The
chemical analysis of the recent river Nile sediments proved that the upper
river Nile is nearly divided into southern zone; rich in Mn, Pb and Cd at
the same time poor in Zn, Cu, Co, Bo, Cr, Ni, mud and carbonates and
those of the middle area, rich in Fe and poor in Al, Mn, Pb, Cd, Bo, Cu
and organic matter, whereas those of the northern zone are rich in Al, Zn,
Cu, Co, Bo, Cr, Ni, V, Sr, mud, organic matter and carbonates and poor
in Fe. Large volume of organic matter and mud imputes may be an
important factor in this enrichment of trace metals. Draz (1983) proved
that copper is generally introduced to the aquatic environment and
incorporated in mud minerals.

Similarity

By using cluster analysis on the obtained data of physicochemical
parameters and the analyses elements (Figure 6) the result in sediment
indicate that; there was high similarity between Shubra and Deshna 95%
also high similarity between Shubra, Deshna and Helwan 80% while low
similarity with other stations.

Table (1): Distribution of carbonate in winter, spring, summer and autumn in river

Nile sediment 2007-2008.

Zone Stations Winter Spring Summer Autumn

South Aswan 16.59 4.94 5.63 12.71
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Kema East 19.76 5.29 5.65 28.94
Kema Middle 0.35 6.35 18.35 21.18
Kema West 17.29 * * *
Kom Ombo East 1.41 0 1.76 8.47
Kom Ombo Middle 0.35 3.18 1.41 2.12
Kom Ombo West * 0 5.65 3.18
Luxor East * * 7.41 *
Luxor Middle 1.41 2.12 * 3.53
Luxor West 4.94 2.82 2.12 9.18
Kous East 2.12 4.94 9.88 9.53
Kous Middle 0.35 1.76 3.18 3.88
Kous West * 6 * *

Middle Deshna East * 6 20.82 15.18
Deshna Middle * 2.82 2.82 3.18
Deshna West * 7.76 9.88 9.18
Naga Hammadi East * 14.47 14.12 12.35

Naga Hammadi Middle * 2.47 * 22.59
Naga Hammadi West * 9.53 * 22.59
Assuit East 5.65 4.59 20.12 *
Assuit Middle * 1.76 * 8.47
Assuit West 28.59 7.41 8.12 9.53
Minia East 4.24 * 18 *
Minia Middle 3.53 7.06 * 8.12
Minia West 2.47 5.65 11.29 8.47
Bany swaif East * 3.53 9.88 2.82
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Bany swaif Middle 0 4.59 2.82 2.82
Bany swaif West 3.53 1.06 2.82 *
Helwan East 8.12 20.47 12.35 7.41
Helwan Middle 2.12 7.06 * 6.35
Helwan West * 2.82 10.59 *
Hawamdia East 6 * * 7.41
Hawamdia Middle 3.18 4.59 * 2.82
Hawamdia West * 11.65 11.65 5.65

North Shubra East 25.06 18 * 31.41
Shubra Middle 32.82 30.35 * 19.76
Shubra West * 32.47 11.29 12
Alwaraq East * 32.82 19.06 13.41
Alwaraq Middle * 15.53 25.41 31.06
Alwaraq West * 11.29 * 15.53
Average 8.26 8.42 10.08 11.54

Table (2): Distribution of organic matter in winter, spring, summer and autumn in

river Nile sediment 2007-2008.

Zone Stations winter spring summer autumn

South Aswan 16.84 2.52 33 11.19
Kema East 16.42 1.62 2.89 9.15
Kema Middle 0.32 1.75 6.67 8.06
Kema West 2.23 * * *
Kom Ombo East 0.78 0.39 0.74 0.40
Kom Ombo Middle 0.30 0.81 0.38 0.33
Kom Ombo West * 0.49 2.64 0.42
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Luxor East * * 0.92 *
Luxor Middle 0.85 0.58 * 0.46
Luxor West 1.85 0.57 0.51 3.56
Kous East 0.31 2.62 1.98 3.03
Kous Middle 0.3 0.41972 0.29 0.57
Kous West * 1.71 * *
Deshna East * 1.80 3.33 6.22
Deshna Middle * 0.59 0.99 0.74
Deshna West * 3.47 3.24 2.42
Naga Hammadi East * 5.75 4.44 5.77
Naga Hammadi Middle * 0.59 * 1.12
Naga Hammadi West * 2.78 * 3.24
Assuit East 2.89 1.14 4.52 *

Middle Assuit Middle * 0.31 * 0.25
Assuit West 3.40 1.37 2.04 2.36
Minia East 1.22 * * *
Minia Middle 0.21 0.62 * 2.36
Minia West 0.20 1.42 3.31 2.09
Bany swaif East * 0.53 2.00 0.49
Bany swaif Middle 0.54 0.46 0.30 0.4
Bany swaif West 0.31 0.34 0.3 *

North Helwan East 4.99 429 4.11 1.83
Helwan Middle 0.5 2.61 * 0.42
Helwan West * 0.68 3.56 *
Hawamdia East 2.20 * * 2.12
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Hawamdia Middle 0.36 0.67 * 0.44
Hawamdia West * 2.1 2.55 1.61
Shubra East 5.77 791 * 5.57
Shubra Middle 15.35 4.74 * 6.03
Shubra West * 6.01 6.59 227
Alwaraq East * 9.05 0.03 2.65
Alwaraq Middle * 5.42 1.1 7.81
Alwaraq West * 7.47 * 6.79
Average 34 2.38 241 3.1

Table (3): The measurements of (Fe %, Mn, Cu, Pb, Zn and Cd ppm) in sediment at
different Zone of river Nile during winter.
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Zone Station Fe Mn Zn Cu Pb Cd
Aswan 2.56 1775.9 56.16 22.99 16.9 10.99
Kema 2.39 220.51 16.25 5.11 1.64 13.13
Kom Ombo 2.1 209.6 21.88 5.88 18.29 11.73
S Luxor 221 556.25 51.65 12.21 23.23 13.34
3
Kous 2.16 497.77 38.78 12.33 17.97 10.32
Ave 2.28 652.01 36.94 11.7 15.61 11.9
Deshna B3 * sk * * *
Naga Hamadi * * * * * *
Assuit 227 1722.6 88.14 30.7 22.32 12.21
% Minia 2.07 206.98 17.04 4.62 8.69 9.7
2
Bany swaif 2.12 235.07 39.56 3.25 9 9.41
Ave 2.15 721.55 48.25 12.86 13.34 10.44
Helwan 2.17 449.48 31.13 2.76 12.2 11.67
Hawamdeia 1.99 190.72 14.51 1.52 4.01 10.26
& Shubra * sk & * sk *
Z
Alwaraq 2.24 1333.7 63.12 23.89 22.07 11.37
Ave 2.13 657.97 36.25 9.39 12.76 11.1
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at different Zone of river Nile during spring.

ISSN: 1110-2195

Table (4): The measurements of Al%, Fe %, Mn, Cu, Pb, Zn and Cd ppm) in sediment

Zone Station Al Fe Mn Zn Cu Pb Cd
Aswan 1.83 227 1418.8 | 85.39 19.66 | 28.35 11.53
Kema 2.37 227 738.36 | 135.53 1434 | 20.5 13.03
Kom Ombo 1.73 222 414.23 42.63 11.35 10.16 14.16
5: Luxor 1.39 2.15 377.09 344 9 6.48 9.99
A
Kous 1.94 2.1 265.58 13.49 6.16 10 10.41
Ave 1.85 22 642.81 62.29 12.1 15.1 11.82
Deshna 2.56 2.26 1030.2 97 33.19 | 1498 11.2
Naga Hamadi 223 2.07 369.75 25.59 8 10.39 10.93
Assuit 1.96 1.67 163.56 11.86 2.52 2.76 11
é Minia 2.03 2.14 546.67 47.16 8.15 13.22 12
g
Bany swaif 1.99 2.04 164.59 13.4 2.5 2.76 9.22
Ave 2.15 2.04 454.95 39 10.87 8.82 10.87
Helwan 2.26 2.09 377.64 38.23 6.35 8.08 12.82
Hawamdeia 3.54 2.01 469.37 51.54 17.27 9.23 10.51
g Shubra 4.09 2.26 945.58 87.9 28.13 15.38 12.71
S
“ Alwaraq 4.59 228 1089.7 | 118.59 32.94 20.26 11.9
Ave 3.62 2.16 720.57 74.07 21.17 13.24 11.99
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Table (5): The measurements of (Fe %, Mn, Cu, Pb, Zn and Cd pmm) in sediment at
different Zone of river Nile during summer.

Zone Station Fe Mn Zn Cu Pb Cd
Aswan 4.67 816.48 38.96 21.00 17.00 0.00
Kema 4.5 405.97 24.99 14.00 17.00 1.00
Kom Ombo 3.63 192.78 9.56 12.00 3.00 1.00
:5 Luxor 434 464.94 27.20 10.00 12.00 1.00
A
Kous 4.66 657.72 37.49 19.00 13.00 0.00
Ave 436 507.58 27.64 15.2 12.4 0.6
Deshna 4.65 747.31 44.10 27.00 25.00 0.00
Naga Hamadi 4.69 747.31 93.35 34.00 nd 1.00
Assuit 4.79 809.68 54.39 32.00 8.00 2.00
% Minia 4.66 716.69 44.84 19.00 5.00 1.00
= Bany swaif 4.65 622.57 44.10 19.00 18.00 1.00
Ave 4.69 728.71 56.15 26.2 14 1
Helwan 4.74 785.86 57.33 33.00 11.00 1.00
Hawamdeia 4.81 582.88 58.80 31.00 1.00 1.00
North
Shubra 4.73 708.75 61.01 39.00 15.00 0.00
Alwaraq 4.66 697.41 50.72 24.00 12.00 1.00
Ave 4.74 693.72 56.96 31.75 9.75 0.75
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Table (6): The measurements of (Al %, Fe %, Mn, Cu, Pb, Zn and Cd ppm) in
sediment at different Zone of river Nile during autumn.

Zone Station Al Fe Mn Zn Cu Pb Cd
Aswan 3.98 4.69 1027.40 53.66 56.00 35.00 1.00
Kema 4.13 3.97 271.03 17.64 10.00 32.00 2.00
Kom Ombo 3.14 3.57 393.50 11.03 7.00 10.00 1.00
55 Luxor 1.93 4.71 635.04 51.45 31.00 Nd nd
z Kous 2.69 4.49 567.00 43.37 26.00 Nd 1.00
Ave 3.174 4.29 578.79 35.43 26 25.67 1.25
Deshna 3.35 425 531.85 35.28 21.33 10.00 1.00
Naga Hamadi 2.87 39 341.33 25.73 10.00 8.00 1.00
Assuit 2.52 3.32 107.73 11.03 4.00 32.00 2.00
é Minia 2.31 4.46 530.71 63.95 23.00 Nd 0.00
> Bany swaif 2.15 3.53 183.71 12.50 2.00 Nd 0.00
Ave 2.64 3.89 339.07 29.69 12.07 16.67 0.8
Helwan 2.01 2.99 113.40 44.84 1.00 15.00 1.00
Hawamdeia 3.34 3.26 163.30 14.70 1.00 4.00 1.00
S Shubra 4.17 3.81 422.98 66.89 31.00 27.00 1.00
]
“ Alwaraq 4.63 3.9 496.69 49.25 16.00 27.00 1.00
Ave 3.54 3.49 299.09 43.92 12.25 18.25 1
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Table (7): Mean metal concentration in sediment of some sites in Egypt

Fe Mn Zn Cu Pb cd Area Refere

nces
579.6 Present Present
0,

33% ug/e 45.9 ng/g 17.4 png/g 14.04 pg/g 5.9 ng/g study study
Zaghlo
ul et

Aswan al

8.14- 2.50% NA 126ppm 570ppm 30ppm | Hligh Dam 1987

10.7% El

reservoir o
Dardir.,
1984
Issa et.

4.74% 1.03% NA NA NA NA River Nile al.,
1997
Saad &

0.5x10 387 1.06 River Nile

139 pg/, 85.6 ng/, NA Fahmy.

‘ngg | nele nee nee ng/g Estuary Y
,1985

2.63- 601-1728 68-564 41-903 5-56 Gobher.

NA River Nil ’

8.18% | pg/g ng/g ng/g ng/g tver e 1998

Lower Biney.,
55x10° 295 Volta river 1991
34 pg/ 28.9 ng/ 16.7 pg/ 0.2 ng/!
ug/s ug/g ne/g ne/g ne/g ne/g
Ghana
Onyari
53x10° 616 0.55 Lake &

ng/g pg/g 165 ug/e 786 ng/e 694 ug/e uglg Victoria, Kenya | Wandig
a., 1989

Swartkops Waltin
16x10° 177 river g &
ug/e ng/e 36 ug/g 10.5 pg/g 17.8 png/g 1 png/g Ermmer.

S. Africa , 1981
50 River Nile | Lotfy.,
<10° 279 141 ngle $2.9 ugle 96.04 ngle 6.45 Greater 2008

o ne/g ne/g
K Cairo
4.7 | 46.1-2152 91 5432 3ppm 22.3- 10- 6.3- Rosetta Farhat.,
-4.9% | ppm PHLIPPI 315 2ppm 229.4ppm 10.6ppm Branch 2010
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4.7 | 65.9- 80.1-439.5ppm 44.5- 32.8- 7.5- Damietta
-4.9% 2488ppm 148.9ppm 136.3ppm 13ppm branch
Salomo
41 ns &
x10° 770 95 33 19 0.1 Unpolluted | 0 oin
sediment
g/g er.,198
4

NA: not analysis

o

South

Co3

—e— Winter

—m— Spring
Summer
Autumn

Middle North

Stations

Figure (2): The horizontal distribution of carbonate (%) in winter, spring, summer

and autumn in river Nile sediment 2007-2008.
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Figure (3): The horizontal distribution of organic matter (%) in winter, spring,

summer and autumn in river Nile sediment 2007-2008.
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Figure (4): The Zone average variation of (Al %, Fe %, Mn, Cu, Pb, Zn and Cd

ppm) in sediment of river Nile.
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Figure (5): Photographs A, B and C show some industrial sewage on river Nile.
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Figure (6): Dendrogram showing the similarty in heavy metal of sediment in studied

area.
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SUMMARY AND CONCLUSION

The river Nile is the main source of life to many African countries in
general and Egypt in particular. It is a classical proverb that says that
"Egypt is the gift of the Nile". Egypt has always been an agricultural
country depending almost entirely on the Nile water as the main source
for irrigation. Even when Egypt started is program for industrialization,
the river Nile was the main source of its energy.

The distribution of carbonates is mostly controlled by the facies of
sediment i.e. (the carbonate increased with the high accumulation of
mud). The high accumulation of carbonate contents is occurred in the
depth between 2 and 5 m. This accumulation increases towards the
beach. The relative order of abundance of carbonates can be summarized
as follows: autumn> summer> spring> winter and in south> middle>
north zone.  The highest value of organic matter is occurred in winter
northwards. There is tendency to increasing eastwards and westwards,
i.e. near the mouth of drainage water and high accumulation of mud. The
relative order of seasonal distribution according to abundance of organic
matter is; in winter > autumn > summer > spring.The highest values of
aluminum are observed at Kema factory southern and northern zones and
decreasing at middle. It increased at autumn than spring season. The
increased of aluminum occurred near the factory on river Nile.In case of
Fe, the river is nearly divided into north rich zone and middle and south
poor basins. With respect to stations, the high value of Fe takes place at
Shubra and Alwaraq station (Greater Cairo) i.e near the factory in the
area and at Aswan (south zone) during autumn at Kema factory station
and decreased in the middle zone. Seasonally, the accumulation of iron
increased during summer and autumn and decreased during winter and
spring. According to the distribution of manganese, the southern zone
proved to have a maximum value in spring and decreased at the north, on
the other hand the manganese content become high concentration in the
autumn and the low value recorded at the middle and north at Helwan
after that increased at Alwaraq and Shubra stations. The relative order at
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abundance of Mn: winter > summer > spring > autumn. The southern
zone proved to have a maximum value in all season and decreased at the
middle and northwards. The highest values of Zn are observed at Kema
factory south zone and decreasing at middle and also increased
northwards. Zinc contents in bottom sediments of river Nile increased
during spring > autumn > winter > summer seasons. The value increased
in front of the factories on river Nile. The copper content increased
northward and decreased at middle and southwards and summer and
autumn and decreased during winter and spring. In case of lead at the
south zone, it is proved to have the highest value and decreasing
northwards. The concentration of lead increased during summer >
autumn > spring > winter. The concentration of Cadmium increased
during winter > spring > summer > autumn and varied between 0 at most
stations and 2 ppm at little stations.

The zonal average of the elements showed changes, the averages of
heavy metal elements Fe, Mn, Cd, Zn, Pb and Cu are concentrated near
the factories on river and the agriculture drainages the sediments of the
north zone are riche in Pb, and the bottom sediments of the west zone in
Cu.the chemical analysis of the recent river Nile sediments proved that
the upper river Nile is nearly divided into southern zone; rich in Mn, Pb
and Cd at the same time poor in Zn, Cu, Co, Bo, Cr, Ni, mud and
carbonates and those of the middle area, rich in Fe and poor in Al, Mn,
Pb, Cd, Bo, Cu and organic matter, whereas those of the northern zone
are rich in Al, Zn, Cu, Co, Bo, Cr, Ni, V, Sr, mud, organic matter and
carbonates and poor in Fe. Large volume of organic matter and mud
imputes may be an important factor in this enrichment of trace
metals.The source of trace metals in the river Nile sediments is mostly
allocthonous from agricultural drainage waters and Industrial). The
remobilization of metals from water depending on some physio-
chemicals changes occur in water and sediments; elevated of salt
content, changes in the redox condition, lowering of pH, presence of
natural competing agents, sediment facies change, organic matter and
mud content and biochemical processes (i.e. high accumulation of
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biogenic origin of carbonates).The concentration of elements in river
Nile sediment are Fe> Al> Mn> Sr> V> Cr> Zn> Ni> Bo> Cu> Co> Pb>
Cd.
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