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Summary

Water is the essential element for the formation of societies and the emergence
and prosperity of cities. Therefore, water treatment is one of the very important
processes in daily life to obtain water safe for human health, as well as reducing
the Condiments from liquid waste resulting from human and industrial activities

and the possibility of its reuse.

Two types of crud water (Shatt al-Arab) and wastewater (Water Treatment
Plant of Karmat Ali Colleges Camp) were collected at seven in the morning. The
time for conducting experiments extended from November 2019 to June 2020.
The samples and subjected to some physical treatments (exposure to gamma
rays, electrolysis, heat exposure) under laboratory conditions . Some physical,
chemical and biological variables were measured(Water temperature(C®),
turbidity(NTU), pH, electrical conductivity(mCm/cm), total dissolved
solids(mg/L), total suspended solids(mg/L), chloride ion(mg/L), potassium
ion(mg/L), sodium ion(mg/L), total hardness(mg/L), calcium hardness(mg/L),
sulfate, dissolved oxygen(mg/L), biological oxygen Demand(mg/L) , free
carbon dioxide(mg/L). Precipitate mass , Reactive phosphate(ug P/L), Reactive
nitrate(ug N/L), Reactive nitrite(mg/L), chlorophyll a(mg/L) and fecal coliform
bacteria(CFU/100mL) that effects the water quality in water samples before and

after treatment.

The results of the current study showed that in the experiments of exposing crud
water to gamma rays (emitted from the radioactive isotope of cobalt Co®%), the
activity of radiation (6 mSv/y, 18 mSv/y ,144 mSv/y) was used for different
exposer time (1, 3, 48) hours. The results were in the treated samples for 48
hours in which the values of (Turbidity, Dissolved Oxygen, Free Carbon
Dioxide, Biological Oxygen Demand , Total Suspended Solids, Total hardness,
chloride ion, nitrite, calcium ion, sulphate and sodium ion) were decreased
,while Total Dissolved Solid was decreased in samples after 3 hours treated as

well as the number of fecal coliform bacteria decreased dramatically. Effective



nitrate was increased after one hour treatment . pH values, effective phosphates

and chlorophyll a values were increased compared to control treatments

In addition, the results of the current study showed in the experiments of
exposure Crud and Waste water to gamma Rays (emitted from the radioactive
isotope Cs'®"), a radiation dose of (48 mSv/y, 96 mSv/y) was used for different
exposer time (24 hours, 48 hours), and the results in the treated samples 48
hours had decreased values( temperature , turbidity, dissolved oxygen, free
carbon dioxide, biological oxygen Demand , total dissolved solids, electrical
conductivity, reactive nitrate and sodium ions) while the total hardness values
increased in the samples treated 24 hours, and the pH, nitrite and calcium values
increased In the treated samples after 48 hours compared to the control
treatments, the presence of fecal coliform bacteria was not recorded in the
samples exposed to cesium Cs¥¥' radiation, which indicates its ability to
eliminate them completely. Except for the pH values, which recorded an
increase after 48 hours treatment. The radioactive isotope of cesium Cs'¥ is the
best source of radiation in improving water quality. The radioactive isotope of
cesium is the best compared to cobalt as a source of radiation in improving
water quality because of its half-life (the rate at which the number of nuclei is

reduced by half). Longer (30 years), while the half-life of cobalt Co® (5 years).

Electrolysis was also applied to improve the water quality using electrodes
(aluminum, copper, graphite) installed on glass basins with a capacity of 27
liters. The current source was connected in parallel with a current of (1 and 2
Amps) and the distances between the electrodes (5, 10 and 15) cm for a period
of (15, 30)min. The results of the tests for wastewater and Shatt Al-Arab water
showed that fecal coliform bacteria were eliminated at the specified distance
between the electrodes (15 cm and current intensity (1 and 2 amperes). The
results showed a decrease in the effective phosphate values in wastewater when
treated with aluminum electrode to (1.25 pg phosphorous atom / liter), and the

crud water samples treated with copper electrode recorded a noticeable decrease,



and the results showed the complete absence of carbon dioxide values after

treatment with copper electrode.

The results of the current study also showed in the experiments of exposing crud
water and waste water to thermal energy using thermal resistance at different
temperatures (36.6,41.3,46.4,80,90) C° and current strength (3.05, 7.9, 12.99,
13, 14) amperes for a period of (15) ) minutes, and the results of crud and waste
water samples when treated with a temperature of 90 °C and applied current of
14 amperes showed a decrease in most the values of the physic prospers |,
chemical and biological variables, while the results recorded an increase in the
values of electrical conductivity, potassium and sodium concentrations

compared to the control treatments.

Thus, the current study showed that the radiation. The treatment are efficiency, almost
electrical copper electrodes and thermal poles by disrupting fecal coliform bacteria
with a removal rate of 100%, in addition to the role of radiation treatment mediated by

radioactive isotopes of cobalt and cesium effective for reducing the water turbidity
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