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Abstract- Pollution in water resources is any change in the properties of water ; physical, chemical and biological. This  due 

to the throwing the pollutants; solid ,liquid and gaseous substances into the sources  of water that causes damage to the 
economy & health and safety of the population. The main sources of water pollution are; Domestic wastewater forms 80 % 
& industrial waste water 8 % & agricultural waste water 10 % and others 2 %. 
 The  insufficiently treated of polluted  water causes  into the water the pollution and change the properties of water, these 
changes are expressed in particular in the appearance of unpleasant odors, flavors, color change  also the changes in the 
chemical composition of water such as;. acidic number (PH), Biological Oxygen Demand , Chemical Oxygen Demand ,  
turbidity  , Sulphates , Phosphates, Nitrates , Nitrite, Chloride . Due to for technological development , it is possible  
minimizing the harmful impact of human activities on  water resources, the key  must be  treatment of polluted for water. In 

this paper, we offer some apparatus  that provides the process of polluted  water treatment techniques such as; Suspension 
centrifuge, Horizontal centrifuge with pulsating piston, Centrifuge with inertial discharge of sediment, Drum vacuum filter, 
Disc Vacuum Filter, Carousel  and suction filter, Belt filter, Centrifugal filter. For achievement of sustainable water 
development.  
 

Keywords- Sewage Water, Environment, Pollution, Treatment Techniques. 

 

I. INTRODUCTION 

 

The water resources being  one of the environmental 
factors which reacting  with ocean and affecting by 

ecological, geological changes .The pollution 

phenomenon for  all water in the nature is  evaluates  

to its contents  of suspended dissolved solid matter in 

different quantities. That pollutant   water in every 

types whether  ; domestic, industrial, agricultural and 

others are contains  the pollutant materials  in 

addition to being black or gray water  , these  wastes 

and byproducts produces by human activities causes 

in water the pollution,  the  pollution depended on 

degree of pollutant concentration , types of wastes 

and  to the conditions of hydrological, physical and 
climatic of water sources and the kind of the garbage 

which throws in water sources. Considers the  water 

pollution one of the  major international problems 

which require  studying in  carefulness to find 

capability means for their  limiting  and treatment. 

Ecological engineering was the main direction of 

protection natural resources from pollution and 

prevention of spreading diseases which its transmitted 

by water, further scientific carefulness to supply 

potable (drinking) water to human consumption and 

other using, special means to get rid from pollutant  
water that must be laying standards to determination 

types and amounts of these pollutants  in water 

sources and following of control to these pollutants  . 

The water was strategically essential element which 

connected with organisms life and social, economic 

development, appearance  of water depletion and its 

qualitative  decline in much countries of the world by 

the result of  demographic growing which causing 

more requirement to water . Increasing of  human 

activities where caused decreasing of  water 

resources, considers polluted  water the continuous 

growing resource with period  with population 

increases and  human progress  by opposite of the 
tradition water resources which facing  continuously 

to the depletion specially in arid and semi-arid 

regions. This due to  changes the global environment, 

increasing global  heating and less rain water. So  

must be benefit from polluted  water by re-using after 

treatment in some life field, also to reduction load 

from surface and ground water. There are many 

advantages of re-using waste water, where improving  

the environment by removing  the garbage with 

treatment, additional  water , keeping the quality of 

water resources from depletion .The   agricultural 

section is major section in consumption of water that 
possible  satisfy of this section from re-using water in 

irrigation. In Iraq there are some treatment stations 

which not completely treated waste water, treated by 

activities of microorganisms as bacteria in analysis of 

organic matter   by aeration & precipitation basins, 

then removed suspended garbage from basins and 

flows treatment water to Tigris river. [1, 2].  

 

II. MATERIALS AND METHODS: 

 

The stations  of polluted  water treatment includes 
pumps pulling polluted water to a big basins which 

own high ability container called aeration basins then 

it flows out to precipitation basins and with actions of 

microorganisms activities such as bacteria which 

analyses the dissolution complex organic matters to 

simple material  while the heavy matters became 

precipitate in down of precipitation basins and flows  

out the partial treated   water to the rivers, so include 

laboratory tests for the samples which took from 

water basins. From these characteristics which testes 
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in laboratory analysis: acidic number (PH), 

Biological Oxygen Demand (BOD), Chemical 
Oxygen Demand (COD), Total suspended Solid 

(TSS), Sulphates (So4-2), Phosphates (Po4-2), 

Nitrates (No3), Nitrite (No2), Chloride (Cl-1)[3].The 

study includes the action of  some apparatus such as; 

Suspension centrifuge, Horizontal centrifuge with 

pulsating piston, Centrifuge with inertial discharge of 

sediment, Drum vacuum filter, Disc Vacuum Filter, 

Carousel  and suction filter, Belt filter, Centrifugal 

filter. 

 

III. RESULTS AND DISCUSSION: 

 
Polluted water include; domestic, industrial, 

agricultural, others water, all  water carry different 

types of polluted. In Iraq there is less treatment 

stations for waste water treatment and  all  designed   

to throw its water to rivers, which causes the  low 

quality for surface and ground water. Special in 

Mosul city there is a valley flow out through its all 

polluted water to Tigris river without treatment. By 

utilizing some apparatus for applying to purification 

the waste water possible to mitigate  its damage from 

ecosystem . Suspended centrifuges refer to normal 
centrifugal sediment type semi-continuous action 

(Figure 1). The slurry is continuously fed by a rotor 

fixed to the lower end of the motor  where shaft the 

solid phase is thrown to the walls of the rotor and the 

liquid phase is assembled in the form of an annular 

layer closer to the axis of the rotor as pours the 

accumulation  through the upper edge of the rotor 

into the space between it and the fixed casing then  

where it is removed through the outlet fitting 

centrifugation clearly plays an important role in the  

biological products for determination of molecular 

weight of colloids and in the evaluation of 
suspensions and emulsions. 

 

Fig. 1 - centrifuge Suspension 

 

In the case  of accumulation a layer of sediment of a 

certain thickness the centrifuge will be stopping . So 

the conical cover that closes the hole in the bottom is 

raised and the sediment is unloaded manually or in 

automatic centrifuges by means of scrapers with a 

slowly rotating in self unloading suspension 

centrifuges. the rotor has a conical shape with an 

angle of inclination of the walls less than the angle of 
the natural slope of the precipitate  when the 

centrifuge is stopping  the sediment slides will be  

removing down from the walls of the rotor 

centrifuges by continuous action [4].In (Figure2). 

Horizontal centrifugal casting machines are generally 

used to make pipe, tube, bushing, cylinder sleeves 

(liners), and cylindrical or tubular casting that are 

simple in shape. 

 
Fig. 2 - Horizontal centrifuge with pulsation piston 

 

The range of application of vertical centrifugal 

casting machines is considerably wider: gear blanks, 

pulley sheaves, wheels, impellers, electric motor 

rotors, valve bodies, plugs, yokes, brackets [5]. 

Casting that are not cylindrical, or even symmetrical, 

can be made using vertical centrifugal casting. 

Centrifugally cast parts have a high degree of 

metallurgical cleanliness and homogeneous 
microstructures, and they do not exhibit the 

anisotropy of mechanical properties evident in 

rolled/welded or forged parts.The liquid phase is 

removed from the rotor through perforated walls 

covered with a filter material. The sediment is 

removed from the centrifuge either by means of a 

pulsating piston, or by means of a screw device 

[5].In(Figure 3). Suspension is fed to the centrifuge 

from above and, under the action of centrifugal force, 

is thrown to the walls of the perforated rotor. At that, 

the liquid phase passes through the rotor holes and is 
removed from the centrifuge through the drain 

connection. Filters are used in most industries, 

especially the water, sewage, oil, gas, food and 

beverage, and pharmaceutical industries. 

 

Fig. 3 - Centrifuge with inertial discharge of sediment 
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The precipitate formed, the friction angle of which is 

less than the angle of inclination of the rotor walls, 
moves along the walls of the rotor downward and is 

removed from the apparatus. If instead of a conical 

inner rotor a conical auger is installed, the speed of 

which is somewhat lower than the rotor speed, the 

sediment can be removed forcibly, while adjusting 

the residence time of the sediment in the centrifuge 

and the degree of its dehydration. Centrifuges with 

continuous discharge of sediment are characterized 

by high productivity . For example, a small centrifuge 

with rotor dimensions of 1x1 m and a filtration area 

of about 3 m
2
, the separation factor of which is close 

to 1000, is equivalent in capacity to a settling tank 
whose area is 3000 m

2
. Disadvantages of centrifuges 

is a high power consumption and a relatively small 

(in relation to the settling tanks) service life. Filtering 

partitions Filtration refers to the process of separation 

of suspensions using porous septa, which retard the 

solid phase and pass the liquid. The fluid moves 

through the filter baffle under the action of pressure 

difference from one side and the other side of the 

baffle, in particular, it can be the hydrostatic pressure 

of the suspension layer above the filter baffle. 

The filter baffle is a significant part of the filter, and 
the correctness of its choice depends on the filter 

capacity and the degree of purification of industrial 

wastewater from suspended particles. The baffle must 

have pores as large as possible in order to reduce its 

hydraulic resistance. However, the pore size should 

not be Exceed a certain value providing a good 

filtering ability. The preliminary choice of the 

filtering wall is based on the comparison of the 

dispersed composition of the separated suspension 

and the distribution of the pores along the radii for 

different partitions. The final choice is made after an 

experimental check [6,7,8].  
 

In figure (Fig.4) the drum vacuum filter is the 

technique is well suited to slurries, and liquids with a  

high solid content, which could clog other forms of 

filter. The drum is pre-coated with a filter aid, 

typically of diatomaceous earth . After pre-coat has 

been applied, the liquid to be filtered is sent to the tub 

below the drum. The drum rotates through the liquid 

and the vacuum sucks liquid and solids onto the drum 

pre-coat surface, the liquid portion is "sucked" by the 

vacuum through the filter media to the internal 
portion of the drum, and the filtrate pumped away. 

The solids adhere to the outside of the drum, which 

then passes a knife, cutting off the solids and a small 

portion of the filter media to reveal a fresh media 

surface that will enter the liquid as the drum rotates. 

The knife advances automatically as the surface is 

removed. Disadvantages of the filtering surface is a 

small in comparison with the area occupied by the 

filter itself and a high cost ,is one of the filters used in 

the industrial liquid solids separation  and provides a 

flexible application of dewatering and washing . 

 

 

Fig. 4. vacuum Drum filter 

 

The disks are mounted on a rotating hollow shaft and 

the suspension is fed through the shaft holes to the 

inner edge of the disc. The filtrate passes through 

Filtering cloth into the inner cavity of the disc and 

removed from it by vacuum[9]. (Figure 5) refers to 

the accumulating Disk vacuum filter that  consists of 

several vertical disks, mounted on a hollow horizontal 

shaft at some distance from each other. Each disc has 

a fluted surface covered with a filter cloth on both 

sides. The disks are almost half submerged in a 

reservoir with a suspension [10]. Inside the shaft is 
mounted a distributing mechanism that connects the 

filter elements either to the vacuum line or to the 

compressed air line. When some sector of the disk is 

in suspension, the grooves on the surface of this 

sector are connected to the vacuum line. In this case, 

the filtrate passes through the filter cloth and is 

removed through the cavity of the shaft. When 

moving this sector to the top, it is connected to the 

compressed air line. The precipitate is then loosened 

and removed from the filter cloth with knives.[11,12]. 

Disc filters range in size from small units with a 3/4" 
inlet and outlet used for landscape drip irrigation 

systems to very large banks of multiple filters Mani 

folded together used for filtering large volumes of 

water for agricultural and industrial applications. 

 
Fig. 5 - Disc Vacuum Filter 

 

Due to their performance characteristics, filters of this 

type are close to drum vacuum filters, but they have a 

much larger filtering surface and, consequently, 
greater productivity at the same dimensions [13].The 

(Figure 6) refers to carousel filter that consists of a 

https://en.wikipedia.org/wiki/Drip_irrigation
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series of horizontal notch filters arranged in a circle 

close to each other and connected by flexible hoses to 
a central switchgear similar to that used in drum and 

disk filters. Each notch filter has as a false bottom a 

perforated support wall covered with a filter cloth 

When moving around in a circle  the filters are 

connected in series with a vacuum or compressed air 

line. When the sediment is removed the filter will tip 

over and then reoccupy the working position. The 

merits of the carousel filter include a long service life 

of the filter cloth due to the absence of mechanical 

influences during the removal of sediment.[14,15,16]. 

This process eliminates the odor  but result in slightly 

acidic product due the effect of carbon dioxide 
present [17]. 

 

Fig. 6- Carousel  and suction filter 

 

The (Figure7) also applies to vacuum filters of 
continuous operation. The supporting rubber band 

with holes and beads moves along the closed contour 

with the help of the drive and tension drums. Filter 

cloth in the form of an endless tape is pressed against 

the support tape by means of tension rollers and 

moves along with it. The suspension enters the filter 

tape from the tray. The filtrate is sucked under 

vacuum in the chambers under the rubber band and is 

transferred to the collector through the collector. On 

the drive drum, the filter cloth departs from the 

rubber band. In this case the precipitate separates 

from the tissue and falls into the hopper. On the path 
between the tension rollers, the fabric is washed or 

mechanically cleaned. The advantage of tape filters is 

the simplicity of the design compared to other 

continuous filters. The shortcomings include a small 

filtering surface in relation to the area occupied by 

the filter and the presence of unused zones on the 

filtering wall. Lateral migration of sludge on the belt 

is a measure of how the sludge spreads across the 

width of the belt. Increased lateral sludge migration 

means that sludge is escaping the edge of the belt and 

overflowing into the filtrate. Therefore, increased 
lateral sludge migration negatively impacts filtrate 

quality and dry  solids recovery. [18,19] . 

 

Fig. 7- Belt filter 

The centrifugal filter (Figure 8) consists of a vertical 

cylindrical body in which disc filter elements are 
placed similar to the elements of a disk filter, but with 

one working surface. The sludge under the action of a 

centrifugal force slides to the outer edge of the disk 

and is discharged from it and then removed from it 

body of the device. Such a filter allows to work with 

thin layers of sediment and provides a high speed of 

filtration. This is ideal in industrial and lab settings 

because particles that would naturally separate over a 

long period of time can be separated in much less 

time. [20]. 

 

 
Fig. 8- Centrifugal filter 

 

The vibratory filter is characterized in that the 
suspension is fed under a filtering plate arranged 

horizontally. The filtrate under the action of vacuum 

passes through the pores of the septum from the 

bottom up and the precipitate is periodically or 

continuously shaken from the septum and falls to the 

bottom of the apparatus . The centrifugal filter 

proposed was applied to classify aerosol particles 

followed by the detection of total mass or number 

concentrations so as to measure the size distribution 

of aerosol particles [21]. 
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CONCLUSION  

 

The main object  of Sewage treatment process is to 

remove the various constituents of the polluting 

materials such as : solids, organic carbon, nutrients, 
inorganic salts, metals, pathogens etc. Effective 

wastewater collection and treatment are of great 

importance from the standpoint of both; 

environmental and public health. Sewage/Wastewater 

treatment operations are done by various techniques 

methods in order to reduce its water and organic 

content, and the ultimate goal of wastewater 

management is the protection of the environment in a 

manner commensurate with public health and socio-

economic concerns and sustainable development for 

water resources. In this article, Sewage/Wastewater 
treatment techniques, factors affecting selection and 

design Sewage/Wastewater systems are discussed 

briefly. 

                                                                                    

 

                                                                                       

 

 
 

 

 

 


