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Abstract

The study was conducted at the University of Mosul - College of
Environmental Sciences and Tikrit University - College of Education for
Girls. This study included evaluating some physical, chemical and
biological properties, as well as evaluating the levels of some heavy
elements in the wastewater discharged from the hospital. Four sites were
selected over three months, with a sample every 15 days, from the
beginning of October until December 2023. Four basins were selected to
collect samples of wastewater from Tikrit Teaching Hospital (the first site
represents tap water (running water) entering the hospital as a comparison
factor, the second site represents the halls basin, the third site represents the
consulting basin, and the fourth site represents the general complex basin).
The results of evaluating the physical and chemical properties and some
heavy and biological elements appeared, respectively, compared to the

Iraqi standard criteria for water during the study period.

The results showed that the water temperature ranged between 17.6-
28.2°C on a semi-monthly basis, while the water turbidity ranged between
170-4000 NTU on a semi-monthly basis, and the electrical conductivity
ranged between 433-478 microns/cm. High concentrations of total
dissolved solids were recorded, ranging between 456-2750 mg/L, and the
total suspended solids concentration was recorded, ranging between 131-
8320 mg/L. These concentrations of physical properties are higher than the
Iraqi standard criteria for drinking water, except for the control treatment of

tap water.

The study also recorded the evaluation of the chemical properties of
the hospital wastewater, which showed an increase in most of the studied
properties, as the semi-monthly pH rates ranged between 8.53-5.35, as well

as the semi-monthly rates of total hardness, calcium and magnesium
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hardness, biological oxygen demand, chemical oxygen demand, total
basicity, chlorides, sulfates, nitrites, sodium ions, and potassium ions
ranged between 276-920, 47.3-173.6, 20.92-146, 141-544, 428-978, 220-
798, 31.02-472.16, 103-260, 0.19-1.56, 43.70-126.52, 2.89-6.29 mg/L,
respectively, and most of these concentrations are higher than the
standards. Iraqi standard for drinking water and also higher than the control

coefficient.

The concentrations of some heavy metals of the hospital wastewater
were also measured, which showed an increase 1n all the studied elements.
The semi-monthly rates of iron, lead, cadmium and copper ranged between
0.70-3.96, 0.39-2.39, 0.05-0.97, 0.10-1.03 mg/L, respectively. They were
all high and higher than the Iraqi standard criteria for drinking water

compared to the control factor.

The numbers of bacterial and fungal colonies were also estimated and
it was noted that their numbers were high compared to the Iraqi standard
criteria for drinking water, as the rates of the semi-monthly bacterial colony
counts ranged between 276-840 cells/ml, while the rates of the fungal
colony counts, which ranged between 3-12 colonies/ml, were all high and
higher than the Iraqi standard criteria for drinking water compared to the

control factor.

The study also included treating the hospital's wastewater in
simplified and environmentally safe ways. A four-stage treatment unit was
designed, where the first treatment was carried out with a sand filter, and
the second treatment with activated carbon filter granules. Two types of ion
exchange resins were also used: the first is the strongly acidic positive ion
exchange resin (Cation), while the second filter is the combined strong
acidic positive ion exchange resin + strongly basic negative ion exchange

resin (Cation +Anion).

»[ B | &



—TTIY o ST

The treatment unit showed high efficiency in removing concentrations
of physical properties to acceptable levels within the standard criteria for
Iraqi drinking water and within the limits of natural drinking water and
removal rates of 99.49, 97.33, 99.19, 97.33%) for each of (water turbidity,
electrical conductivity, T.D.S, and T.S.S) respectively.

The four-stage treatment unit also showed high efficiency in removing
chemical pollutants and making them within the Iraqi standards specified
for drinking water, as the removal rates showed (15.40%, 96.94, 91.93,
90.94, 98.89, 98.98, 95.33,97.03, 92.47, 99.11, 96.49, (93.75%) for each of
(pH, total hardness, calcium hardness, magnesium hardness, BOD5, COD,
total basicity, chlorides, sulfates, nitrite, sodium ion, and potassium ion)

respectively.

The treatment design also proved efficient in reducing the number of
bacteria and fungi for the standard parameters of drinking water and
showed the efficiency ratio of the treatment unit (84.31, 83.33%) for both

bacterial and fungal colonies respectively.
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