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Abstract. The study included the ability of pseudomonas aeruginosa to reduce pollutants in the wastewater of Tikrit
under different ventilation conditions (aerobic, anaerobic, facultative) for three treatment periods (2,4,6 hours) and
controlled temperature (25 ° C). Physical and chemical measurements of water were performed before and after
treatment. The results showed the efficiency of pseudomonsa aeruginosa in the removal of contaminants during the long
treatment period (6 hours) in achieving the best results for PO4, NO3, SO4 COD, Zn and Ni in treated wastewater
(60.4,43.5,61.4,82.5,87.4, 87.8%). Respectively, with significant differences from other interventions.The results of the
study showed the effect of the quality of the bacteria and the different ventilation conditions and the time spent on the
treatment in giving the best rates for all studied properties of wastewater and the long period of 6 hours as the best time to
reduce all the studied properties.

INTRODUCTION

The world in general and third world countries in particular face one of the most serious pollution problems, lack
of drinking water. This problem has been exacerbated by the increase in population and increased daily consumption
of drinking water, reflecting increased social and health awareness. Water and its validity and its negative impact on
human health and increase this phenomenon day after day [1, 2].

Wastewater is a major threat to both the physical environment and human / animal life due to inefficient
management processes. Without sufficient drinking water, it is necessary and imperative to treat wastewater and
effluents. There are many techniques used to manage wastewater. Among them biological treatment methods are
widely used because they are cost effective, simple in application, less in chemical use, less energy-consuming and
environmentally friendly. One of the most famous of these treatments is biological wastewater treatment through
aerobic and anaerobic methods [3, 4]

Microorganisms have the ability to remove and treat briefly and this encourages the use of bacterial treatment
instead of other living organisms as they have the ability to reduce nutrients and increase biomass [5], and those that
have a role in the treatment Water is the Pesudomonas spp. Which have a clear role in the treatment of wastewater
as well as the ability to consume hydrocarbons and the consumption of a wide range of polycyclic, polycyclic,
aromatic and single-ring compounds, pesticides and reducing the BOD and COD chemical requirements for having
a variety of mechanisms such as enzymes for consumption of this range Wide range of vehicles, thereby avoiding
the use of hazardous chemicals [6, 7].

Microorganisms play a key role in the thawing of dissolved solids and colloids that are unable to precipitate and
stabilize organic matter. This leads to the conversion of these substances into new cellular gases and tissues of
microorganisms. Because these tissues are a little more dense than water, they are easily deposited by gravity,
leaving behind almost empty water. The bacteria are psudomonas spp. Bacteria are important because they are
widespread in nature because of their human, animal and plant habitats. These bacteria have the ability to live in a
variety of free living environments living in soils and marshes, which are accepted by low temperatures [8]. For
optional chroma, aerobic or anaerobic dye [9]. It is a bacteria that has the ability to move through a single polar
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whip. , As well as in single bacteria or in pairs, and sometimes in short chains, most breeds grow at 42 m and some 4
m [10]. So pseudomonas spp. To identify its ability under aerobic and anaerobic conditions in the removal of
contaminants present in wastewater.

MATERIALS AND METHODS OF WORK:

Description of the study area Description of study area: The study area is located in the city of Tikrit, the center
of Salah al-Din province, in the valley of Shishin, and the percentage of the population served in the city sewerage
network is 18%, which represents 25% of the city area where the length of the household drainage network heavy
(204 km) while the length of the drainage network Rainwater (71 km) The design capacity of the treatment plant
(20000 m 3) per day [11].
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FIGURE 1. A picture showing the location of the main sewage collection plant in Tikrit in the Sheshin Valley.
Physical Characteristics
Water Temperature

Water temperature was measured using the enclosed mercury thermometer. Water temperature was measured by
immersing the mercury-containing end directly into the water for two minutes until the reading stabilized and
recorded.

2- Electrical conductivity

The electrical conductivity of the samples is measured using a WTW Digital Conductivity device manufactured
by HANNA Germany [12].

3- Suspended Materials for Solid Solid Total Solid Suspended (T.S.S)

After the filtration, the filter paper and its residue were then placed in the desiccator drying chamber to cool and

then weighed. The concentration of the suspended material was calculated by the unit of mg /1[13].
)4-Total Dissolved Suspended (T.D.S

The concentration of soluble solids in household waste water was estimated according to [14]. Precise filter
paper (0.45 Mm) was used to filter the sample and take 100mL of leachate into a dried and biodegradable ceramic
jar and was subjected to evaporation and drying as indicated in the material estimate And the amount of dissolved
solids was also calculated. As in the following law and results are expressed in units of mg /1.
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Chemical Characters
PH
The pH of the solutions and samples was measured using pHmeterRomania, AD1000ADWa [15]
Dissolved Oxygen (D.O)
The azide malification method was used for the Winchpande method [16]. Results are expressed in mg / 1.
Chemical Oxygen Demand (Cod)
The oxygen chemical requirement was measured using the CSB / COD-Reaktor COD-Reaktor [17].
lon Nitrite No2

The methods described in [18] were followed to measure the concentration of effective nitrite ion. Using the UV -
Visible, Spectrophotometr9200 spectroscopy at a wavelength of 543 nm to measure the concentration of nitrite and
to express the results in a microgram of nitrite / 1.

Ion Nitrate No3

For the purpose of measurement of nitrate, nitrate used the method of chromotropic acid, and expressed the
results in microgram / 1. [19].

Determination of Phosphorous

The total phosphorus concentration in the wastewater was estimated based on the Stannous chloride method, and
the results were recorded in mg / L [20].

Determination of sulfur concentration Determination of sulphate

The concentration of sulphate in sewage was estimated using a spectrophotometer in the turbidity method with
the addition of barium chloride as reported in [21]. The concentration of sulphates is in milligrams per liter.

Estimation of concentrations of some heavy metals

The concentrations of heavy metals (Zn, Ni, Cu, Co, Hg) in wastewater were determined using the Atomic
Absorption Spectrometry (AAS) technique, which is the reference method for determining elements in wastewater
[22,23].

* Microbiological analysis

1 - preparation of the agricultural communities, including nutirent agar and nutrient broth and McConkey broth
and the center of Aspargane broth and calculate the total number of bacteria

2 - isolate the bacteria pure and then injected with sewage water.

RESULTS AND DISCUSSION:

Biological treatment is one of the most important stages of wastewater treatment. It involves the use of specific
microorganisms such as bacteria, fungi or algae to reduce concentrations of toxic pollutants and nutrients that are
present in high concentrations in wastewater. These include types of aerobic, anaerobic and optional treatment based
on available dissolved oxygen, and the importance of bacteria in the oxidation of organic matter in aerobic,
anaerobic and elective conditions where the air bacteria oxidize dissolved organic matter to the initial factors
enzymatically with dissolved oxygen [24].
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Chemical Oxygen Requirement (COD):

The chemical oxygen test is used to measure organic and mineral substances in domestic and industrial waste
water containing toxic compounds for biological life and can not be accurately calculated for the presence of toxins
and conditions that are not suitable for the presence of bacteria [25]

—s- 1400
\- 1200
O Untreated water —\_ 1000
B After 2 hours \' 800 cop
- 600 mg/l
O After 4 hours \_ 400
@ After 6 hours \ a E u _\- 200
T T T T O
After 6 hours After 4 hours After 2 hours Untreated
water

FIGURE 2 Effect of pseudomonas aeruginosa bacteria on the chemical requirement oxygen of wastewater for the city of
Tikrit.

It is clear from the above figure that there is a process of consumption of the organic matter in the water as a
waste water contains a large amount of different carbonic substances, carbohydrates and proteins as well as
detergents that have been consumed by bacteria because they have a number of factors and the ferocity enzymes that
dissolve the mineral and organic materials, eg lipase, protenes and others The decrease was limited to 297.6-240.2
mg / 1 for ps.earginosa and the removal rate (78%, 82%, 82.5%) had a significant effect on the treatment process.
Norie Wachron, Is affected by the time it takes to process when water is treated Biodegradable drainage The results
for removal were 75% after 24 hours.

Nitrate No-3:

Nitrate is the most oxidized form of nitrogen compounds normally found in natural waters. Important sources of
nitrate are chemical fertilizers, degradable plant and animal materials, household effluents, disposal of sewage
sludge to the ground, industrial discharges, leachates from landfills and airwashing. Depending on the situation,
these sources may contaminate streams, rivers, lakes and groundwater. Non-contaminated natural water contains
minute amounts of nitrates [26]. High levels of nitrate in water used for drinking will make it hazardous to infants
because it stimulates the syndrome of "blue child" (mithemoglobinemia). Nitrates themselves are not directly toxic
but pose a health hazard due to their transformation into nitrite that reacts with hemoglobin blood causing
hemoglobinemia [27].
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FIGURE 3. Effect of pseudomonas aeruginosa bacteria on nitrite of wastewater for the city of Tikrit.
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The ps.aeruginosa bacteria were better at reducing (1.649) mg / L (61.0%) due to the production of protenes by the
bacteria, which helps in [28]. When treating household waste water in Jadiriyah - Baghdad for 48 hours, the removal
rate (65.2%).

c.Phosphate (PO4):

Phosphorus can be found in natural water in the first place and is an important component of the living cell [29]
Phosphates can be introduced into aquatic environments from the natural weathering of metals in the drainage basin,
from biodegradation and from surface runoff of human activities in urban and agricultural areas [30].
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FIGURE 4. Effect of pseudomonas aeruginosa bacteria on the total phosphorus of wastewater for the city of Tikrit.

The above figure indicates a decrease in phosphorus due to the effect of bacteria over time in improving the
decrease or consumption of phosphorus. The reduction value was better at the time of 6 hours (40.148) mg / L by
removal rate (47.5.53.2,60.4) [31] showed that the treatment of domestic wastewater in the Jadiriya area was the
removal rate (93.2%) for the 48 hours time.) The percentage is also affected by the amount of detergents and
increases when decomposing Algae and when increasing the pH and thus increase the efficiency of removal [32].
Heavy metals:The contamination of the aquatic ecosystem with heavy metals has been seriously compromised by its
toxicity and cumulative behavior. Unlike organic pollutants, natural degradations do not remove heavy metals.
Minerals are introduced into the water system due to weathering of rocks and soil, as well as the discharge of
industrial wastewater and wastewater, as well as of air sediment. Several studies have indicated that there are
hundreds of genes responsible for bacterial resistance to germination and adsorption from the aquatic environment
and the treatment of water by the negative and positive bacteria of chromium [33]

A-Zinc Element (Zn): Zinc, in small concentrations, is an essential element of living organisms and essential for
the enzymes needed to form red blood cells in living organisms. For plants it is involved in the biological synthesis
of nucleic acids and peptides needed for plants. On the other hand, when zinc concentration increases above a
certain level, [34]. Zinc toxicity becomes more severe when present with other heavy metals, such as cadmium, in
water because it has a synergistic effect with these minerals. The main sources of zinc in the environment are
mining, secondary production of metals, burning of coal, batteries, fungicides, dyes and phosphates. And the mineral
that can not be stored and has an important role in the work of enzymes as a catalyst and its important role in the
production of nuclear acids [35].
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FIGURE 5 Effect of pseudomonsa aeruginosa bacteria on the zinc element of wastewater for the city of Tikrit.
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Note that there were significant differences in the value of Pseudomonas aeruginosa. The values ranged from
0.235-0.159 mg to 87.4%, due to the ability of bacteria to adsorption of zinc at the above mentioned rate. 2019) in
his research that the bacteria can adsorption of zinc between (1.25-4.2) mg / 1. While the removal of bacteria during
the research reached by (Al-Rawi and others, 2012) that the waste water at the University of Mosul was the bacteria
during the period of (24-24) hours can remove (82%).

B) Nickel element (Ni)

Wastewater contains the following nickel element from industries, factory water, batteries and others, usually
found with cobalt, as well as in some animal products and plant foods. In addition, there are deformities in the legs
[36]. Nickel is obtained mainly from peritite and garnet. Nickel is used in magnet alloys, coatings, batteries,
common aquatic species are Ni2. In some conditions insoluble sulphides can be formed, while in aerobic conditions
it can be combined with hydroxide, carbonates, and organic bonds, which is an essential element of some plants and
animals. [37].
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FIGURE 6. Effect of pseudomonsa aeruginosa bacteria in the nickel element of wastewater for the city of Tikrit.

It is clear that the time spent on the treatment is important in determining the efficiency of the bacteria to
adsorption of the element. The values were between 0.357-0.150 mg / L for the pseudo-zoster bacteria. The reason is
that the best time for the treatment is to take the bacteria for the medium and then the adsorption elements. When the
nickel is studied by the researcher [38] and adsorption by pseudomonas bacteria, it can adsorb approximately 1000
mg / L over a period of 2-8 days and is withdrawn by adsorption with different elements [39-43].

CONCLUSIONS

1 - There is a clear and moral effect of the treatment of two types of bacteria pseudomonas spp. In improving the
physical and chemical properties of wastewater under study.

2. Treatment periods improved 6 hours of the effectiveness of bacterial treatment in modifying the studied properties
of wastewater.

3. The results of correlation coefficient analysis showed that the ideal levels of the studied wastewater characteristics
were inversely correlated with treatment periods and ventilation conditions.

REFERENCE

E. T. Abdulqgader, Tikrit Journal of Pure Science 23, 1726 (2018).

A. M Al-Rawi, G. A. Mohammed; May A. Al-Allaf, J. Sci. 23, 1-9, (2012).

E. T. Salim, R. A Ismail, H. T Halbos, Mater. Res. Express 6, 116429 (2019)

A. T. H. Al-Maaadi, Master Thesis, Faculty of Education, University of Mosul (2017).

A. 1. J. Abd, Al-Kufa university Journal for Biology 9, 6544 (2017).

E.T. Salim, H.T. Halboos, Mater. Res. Express 6, 066401 (2019).

S. C. Anijiofor, International Journal of Research in Environmental Science 3, 11 (2017).

A. Annette, G. Angus, E. David, B. Jossph, L. Barbieri, and K. Fleiszin, Infect. Immun., 78, 4500-4510 (2010).
E. T Salim, A. I Hassan, S. A Naaes, Mater. Res. Express 6, 086416 (2019).

0. APHA (American Public Health Association) (2017), https://doi.org/10.2105/SMWW.2882.198.

SRR W=

020233-6


https://doi.org/10.25130/tjps.23.2018.002
https://doi.org/10.1088/2053-1591/ab47c2
https://doi.org/10.1088/2053-1591/ab07d3
https://doi.org/10.1128/IAI.00417-10
https://doi.org/10.1088/2053-1591/ab1bc2
https://doi.org/10.2105/SMWW.2882.198

11.
12.
13.
14.
15.
16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33.
34.
35.

36.
37.
38.
39.
40.
41.
42.

43.

APHA,AWWA and WFF (2005). 21th ed., edited by Eaton, A. D American Water Work Association and
Water Environment Federation, USA.

M. Abood, E. T Salim, J. A. Saimon, Journal of Ovonic Research, 15, 109 — 115 (2019).

S. Azizi, I. Kamika and M. Tekere, Water 10, 161 (2018)

M. Bassetti, A. Vena, A. Croxatto, E. Righi,, & B. Guery, Drugs in context 7, 212527 (2018).

M. A Fakhri, E. T. Salim, M. H. A.Wahid, A. W. Abdulwahhab, Z. T.Salim, U. Hashim, J. Phys. Chem. Solids
131, 180-188 (2019).

L. Deshpande, National Environmental Engineering Research, Institute (NEERI), Nagpur, Council of
Scientific & Industrial Research, New Delhi, Govt. of India (2018).

N. S. El-Gendy, and H.N. Nassar, Energy Sources Part A 37, 1147-1163 (2015)..

E. T. Salim, M. A. Fakhri, R. A. Ismail, A. W. Abdulwahhab, Z. T. Salim, M. A. Munshid, U. Hashim,
Superlattices Microstruct. 128, 67-75 (2019).

EPA (Environmental Protection Agency). Proposes Waste Cleanup at Former Zinc Plant.Via the Web
www.epa.gov/region5 /cleanup/eaglezinc/pubcomment.html (2016).

Flores, M. J. L. and Zafaralla,M. T. IAMURE International Journal of Ecology and Conservation 4, 34-61
(2012).

E. T.Salim, R. A. Ismail, M. A.Fakhri, B. G.Rasheed, Z. T.Salim, Iranian Journal of Science and Technology,
Transactions A: Science 43, 13371343 (2019).

L. Foglar,, Chem.Biochem. Eng. Q. 27, 7-13 (2013).

K. Gopal, S.B.Nangia A.P.H.Publishing Corporation, NewDelhi, ISBN-978-81-313-0262-0 (2007).

M. A. Fakhri, E. T.Salim, M. H. A. Wahid, A. W. Abdulwahhab, U. Hashim, Z. T. Salim, Optik 180, 768-774
(2019).

I. Khalil, M. Ibrahim, Medical Geology, Faculty of Science, Zagazig University, Egypt, Deposit Number
11432, ISBN 8-3402-90-977-978 (2017).

K A. Radi (2018). Environmental pollution air water food, Yazuri library.

E. T Salim, Jehan A. Saimon, Marwa K Abood and Makram A Fakhri, Mater. Res. Express, 6, 046420 (2019).
H. Massara M. K. W. Hameed. R.C. Gaur, (New Age International (p)Ltd.,publishers.new Delhi,ISBN(13),
978-81-224-2701-1, 2018).

H. N. Mohammed, A. M. Turki, M. M. Al-Mahdawi, H. J. Fahad, Anbar University Journal of Pure Sciences,
9, 1-9 (2016).

H. Nasr Higher Institute of Applied Sciences and Technology, Syrian Arab Republic ISBN 978-9933- 9228-6-
3 (2017).

H. A. Sabti, Al-Khwarizmi Engineering Journal, 15, 97- 108 (2018).

A.D. Law, C. Fisher, Jack, A. And L.A. Moe, Nitrosamine content and leaf microbial community, Microb
Ecol, DOI:10.10071 S00248-016-0754-4 (2016).

A. Liu and L. liptak, (water environment federation and American Water Works Association and American
Society of Civil Engineers ,water treatment plant design .New York,Mc Graw-Hill, 2015).

B. O. Lonnerdal, Dietary factors influencing zinc Absorption ,www.wjn.nutition.org. (2017).

A. Nazem, A. Alaa, A. Mohammed, S A. Salem, the Development Reality of Salah al - Din Governorate.
Analytical study for all sectors of the province. Planning Division Salah ad Din Governorate. The Ministry of
Planning (2010).

A. Peix, M-H. Ramirez-Bahena, Velazquez E. Infect Genet Evol 57, 106-116 (2018).

M. P. Shah, Austin J Biotechnol Bioeng; 4,1071.(2017).

R. Z. Abdel Fattah, “Environmental pollution. Problems and solutions of separation of water pollution”
(Faculty of Agriculture known - Benha University, 2019).

M. Mohammed, B.O. Betar, R. Rahman, A.M. Mohammed, A.F. Osman, M. Jaafar, T. Adam, O.S. Dahham,
U. Hashim, and N.Z. Noriman, J. Renewable Mater. 7, 967-982 (2019).

N. Djaouani, M. Lemerini, and O.S. Dahham, International Journal of Nanoelectronics and Materials, 11, 271-
282 (2018).

R. Hamzah, M.A. Bakar, O.S. Dahham, N.N. Zulkepli, and S.S. Dahham, J. Appl. Polym. Sci. 133, 44123
(2016).

M.N. Al-Samarrai, R. Hamzah, S.T. Sam, N.Z. Noriman, O.S. Dahham, S.S. Idrus, and T. Adam, J. Phys.
Conf. Ser. 1019, 012063 (2018).

M. Mohammed, A.R. Rozyanty, A.F. Osman, T. Adam, U. Hashim, A.M. Mohammed, N.Z. Noriman, O.S.
Dahham, and B.O. Betar, Micro and Nanosystems, 9, 16-27 (2017).

020233-7


https://doi.org/10.7573/dic.212527
https://doi.org/10.1016/j.jpcs.2019.03.033
https://doi.org/10.1080/15567036.2015.1010050
https://doi.org/10.1016/j.spmi.2019.01.016
https://doi.org/10.1007/s40995-018-0607-8
https://doi.org/10.1007/s40995-018-0607-8
https://doi.org/10.1016/j.ijleo.2018.12.006
https://doi.org/10.1088/2053-1591/aafc7a
https://doi.org/10.10071S00248-016-0754-4
https://doi.org/10.10071S00248-016-0754-4
https://doi.org/10.1016/j.meegid.2017.10.026
https://doi.org/10.32604/jrm.2019.07562
https://doi.org/10.1002/app.44123
https://doi.org/10.1088/1742-6596/1019/1/012063
https://doi.org/10.1088/1742-6596/1019/1/012063
https://doi.org/10.2174/1876402909666170531075138
https://doi.org/10.3390/w10020161

