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Abstract A

Abstract

The study was conducted in the laboratories of the Directorate of Nineveh
Sewers and the laboratories of the College of Agriculture, where the current
study aimed at environmental assessment of water and household waste for five
pumping stations in the city of Mosul, which is considered one of the polluting
sources of the Tigris River. The degree of pollution of these stations and their
suitability for agriculture according to the approved standards. Several local
clays and soils were used to treat some negative anions (phosphate, sulphate,
fluoride) and to study the optimal conditions for the best removal efficiency of
these anions.

First: Environmental assessment of water samples at pumping stations

Water samples were collected from five areas distributed on both sides of
the right and left coast of the city of Mosul, at the rate of one sample per month.
These samples were analyzed in the laboratory by measuring the physical and
chemical properties, which included: Temperature Temp, Turbidity NTU,
Electrical Conductivity Ecss, Dissolved Solid Salts (TDS), Salts Suspended
Solid (TSS), pH, Dissolved Oxygen (DO), Biological Oxygen Requirement
(BODs), Chemical Oxygen Requirement (COD), Total Hardness (H.T),
Hardness Calcium (Ca-H), Magnesium (Mg-H), (Na'!), and (K*!), sulphates
(SO4?), phosphates (PO4?), nitrate (NOs™!), chlorides (CI!), and fluoride ions
(F1), as well as calculating latent salinity (PS), sodium adsorption ratio (SAR),
magnesium adsorption ratio (MAR), Kelly's Index (KI), sodium percentage
(Na%), according to standard standards Internationally approved.

Where the results of the current study indicated the values of these
variables, as the water temperature ranged between (6.9-25.6)°C and was within
the permissible limits for irrigation according to the standard limits. between
(12.4-136) NTU, and the results indicated a significant increase in the values of
electrical conductivity Ecas and dissolved solids (TDS), which ranged between
(270-1172) microsiemens\cm, (224-565) mg\L, respectively, as a result of the
excretion of salts and liquid wastes into the river with the rise in temperature,
while the pH ranges were between (6.91-7.9), as they tended to be alkaline,
which was within the natural range of Iraqi waters and soils.

As for the negative ions, phosphate, nitrate, and Sulphates, whose values
ranged between (1.8-12), (1.5-7.3), (45.5-269) mg\L, respectively, as the
phosphate values exceeded the allowable limit due to the use of cleaning
products containing phosphorus and agricultural fertilizers used in fertilizing the



Abstract B

lands. As for nitrates and Sulphates, they were within the permissible limits
according to the Iraqi and international specifications.

Second: Using modern models to calculate water quality

As for the results of the values of the water pollution coefficient (WPI)
for calculating the water quality for irrigation, they showed that the water
samples are well pure in all locations and suitable for irrigating and watering
parks, extinguishing fires and other purposes, while the water pollution
coefficient (WPI) for calculating the extent of pollution, the results indicated
that the water samples were Medium polluted type (III) in sites 1, 4 and 5, and
well purified type (II) in site 2, There is no danger in throwing water into the
river, while site 3 was of the polluted type (VI) due to the increase in human,
agricultural and industrial activities and the waste of shops and butchers.

Third: Removal of phosphates, sulfates and fluorides with local soils and clays

A study of treatment with local clays and soils indicated a significant
improvement in the removal and treatment of anions (phosphate, Sulphates, and
fluoride) after fixing the optimal conditions for each of (ion concentration, ion
size, clay weight, clay particle size and flow rate), as well as using soils
(Talkeef, Al-Qubah, Bashiqa, Al-Shallalat, Aden, 17-Tammuz, Kaolin and
Bentonite clays) in processing, The results showed that the Qubah soil was one
of the best soils in the treatment of phosphates from aqueous solutions, Lost the
removal rate reached more than 9 % by the column method after fixing the
optimal conditions, while the kaolin clay activated with barium chloride BaCl,
showed a very good removal rate by the column method for sulphate, which
reached 9),° % in some values after stabilizing the optimal conditions, due to
the formation of a layer of silica with aqueous aluminum oxide, which increases
the adsorption capacity of the clay. As for fluoride removal, the highest removal
efficiency was achieved using Talkeef soil activated with aqueous aluminum
sulphate Al>(SO4)3.12H>0 after stabilizing conditions. The optimum ranged at
68 % due to the fact that aluminum sulphate has the ability to remove fluoride
from its aqueous solutions by sedimentation, ion exchange and adsorption
techniques.
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