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Abstract— To obtain pure water free from pollutants that 

are harmful to humans, Nano silver was placed on circular 

paper filters and clay filters to filter polluted water through 

these filters. Clay filters are manufactured by drying the clay 

filter at a temperature of 200 0C and then burning it at a 

temperature of 1000 0C. Also, another clay filter was taken and 

burned at a temperature of 1000 0C. This filter was broken 

breaks after filtration due to the sudden rise in temperature. If 

the drying and thermal gradation of the clay filter is 

completed, the filter becomes better and stronger than the 

plasticized filter. Also, a circular membrane paper was taken 

and a layer was removed from it, and we also took filter paper, 

all in a circular shape. Filtration is done by a filtration device. 

We noticed that the removal rate of paper filters ranges 

between (45% to 87%) due to the speed of emptying the 

polluted water and allowing some pollutants to pass through 

them. As for clay filters, the removal efficiency are not less 

than 95% and the water passage is slow and did not allow 

pollutants to pass through them.  

Keywords—paper filter, red mud, filters, purification, nano 

silver, TDS, PPM .  

I. INTRODUCTION  

Given the special importance of water  in our life., 
imposed by the necessary human need and the  water being 
free of chemicals and microorganisms in quantities that lead 
to riskpublic health, therefore, the water prepared for 
drinking must be free of all substances that cause these risks, 
and this water must be palatable by being free of turbidity, 
color, odor and unacceptable taste. Based on the multiplicity 
and diversity of water sources in the country and the impact 
that has on the quality of water prepared in each region, these 
specifications were established to determine the proportions 
and quantities of permitted materials in addition to methods 
of examining and analyzing this water to determine these 
materials to determine the extent to which the prepared water 
conforms to the limited requirements [1] . Nanotechnology is 
a word used to represent a wide range of topics that involve 
the management of matter and its new properties at the 
atomic and molecular level, and in the coming decades, 
nanotechnology has the potential to transform every aspect 
of existence. Nanotechnology has become when the 
dimensions of matter are reduced to in the nanoscale, it 

develops new physical and chemical properties that differ 
significantly from those of the same material in larger (bulk) 
quantities. This is what distinguishes nanoparticles and 
makes them a new scientific marvel in constant 
improvement. Nanomaterial's are unique in their small size 
and suitability for medical applications in delivering drugs to 
specific tissues, and nanoparticles of cell walls [2]. Silver 
nanoparticles (AgNPs) are among the metals that have been 
widely studied due to their unique physical and chemical 
properties. They have found application in areas such as 
water and air purification devices, imaging, textiles, sensors, 
energy sector, antibacterial products, and anticancer agents. 
AgNPs have strong optical absorption attributed to the in-
band quantum excitation of conduction electrons which 
makes them good candidates for technological applications. 
For example, in surface enhanced resonance and Raman 
scattering for optical biosensors and photocatalysis. AgNPs 
can be synthesized and silver nanoparticles loaded onto 
MMA/HEMA copolymer to demonstrate the effectiveness of 
nanoparticles in supporting the properties of paper. Cellulose 
acetate membrane (CAM) was used as a support for silver 
nanoparticles (AgNPs) in mineralization of pesticides in 
water. Silver nanoparticles were used on a highly porous 
cellulose acetate fibrous membrane for treating dye 
wastewater [3]. Clay is one of the oldest materials were used 
by humans. Clay is formed naturally and is spread across 
three continents of the world. The most important countries 
are the United States of America in the Montana region, in 
four continents of Asia  specifically, in China. The third 
country is in Africa in the state of Niger in the Tahoe region 
and Algeria in many five regions such as the state of 
Constantine, the Mila region in the Neogene basin, and the 
state of El Oued, the Wadi Righ region in Sidi Amran, the 
two regions of Bri Nuba and Sidi Rashid in the municipality 
of Sidi Amran, the university district. Clay is characterized 
by its distinctive structure and contains many different 
minerals, which give them many properties and make them 
as a raw material in many different industries and is used in 
many other fields such as water purification and pottery 
formation [4]. 

Ceramics industry is one of the arts that have accompanied 
man throughout his life. This research aims to obtain a solid 
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ceramic body with porosity by adding organic materials. The 
ceramic surface is concentrated with porous treatments and 
sets fibrous boundaries to obtain a texture for the ceramic 
surface,  by  adding materials to improve the ceramic’s 
porosity for water filtration  [5] . 

Water is the only substance that is used in industry in such 
large quantities that its consumption exceeds the 
consumption of all other substances by weight and volume. 

 We need tons of water to make one ton of steel, and tons to 
make one ton of paper. Turbidity, color, taste, odor, 
manganese, iron and bacteria content are very obvious in 
water. Hardness to the degree of ppm = 70 and bicarbonate is 
unacceptable in this case. It is preferable that the hardness of 
bicarbonate in water is less than 70 ppm. If water is used for 
several purposes according to the type of treatment [6]. 

Pollution is one of the major problems facing humans and 
the environment, especially after the technological 
development accompanying modern life. Pollution occurs in 
its various forms, whether it is air, water or soil pollution, as 
a result of the presence of some harmful organic and 
inorganic materials, or due to an increase or decrease in the 
proportions of some basic components in the environment 
from their natural proportions . This occurs as a result of 
human interventions or as a result of some natural 
phenomena. Water pollution is considered one of the most 
important pollution problems, given the major role water 
plays in daily life [7] . 

To identify the different types of pollutants of industrial 
wastewater resulting from pollution of production units of 
industrial waste and petrochemicals, methods, techniques, 
levels, and traditional treatment techniques, successful 
models and studies based on industrial wastewater treatment 
processes The techniques of complete water recycling has 
recently become common with the developments obtained 
environmental and economic pollution. The importance of 
treating and reusing industrial wastewater Therefore, the 
obtained information and data will help those interested in 
Arab countries to preserve the available water resources and 
preserve the environment [8]. 

II. EXPERIMENTAL PART 

The nano silver was purchased from Bab Al-Moatham, 
Iraq – Baghdad. After verifying and examining it with 
necessary tests , they were added  to the  filters paper and 
take another type of paper, The membrane paper was cut into 
a circular shape, with removing a layer of membrane from 
the membrane paper . We took it all and add some additions 
to it. Red clay with low pores , diyala - Al-Bawia factories, 
was shaped into a circular shape , nano silver was added to 
the clay filters, burned and dried at a temperature of 200 

0
C - 

1000 
0
C . The first filter is manufactured and burned at a 

temperature of 200 
0
C , then gradually burned to 1000 

0
C in 

the oven . The second filter was formed and burned directly 
at a temperature of 1000 

0
C . Then, we compared the results 

between them, then put the filters in the filtration device 
(Fakhner) and filtered them. Before that , pollute the water 
with fecal coliform bacteria and filter the water in the 
filtration device to compare the results. 

 

Fig. (1) : A picture of the free clay from which we formed the clay filters . 

 

 
Fig. (2) : A picture of paper and clay filters used to filter water 

contaminated with E. coli bacteria . 

 

 

Fig. ( 3) : The filter device (Fakhner) used to filter polluted water. 

 

III. RESULTS AND DISCUSSION 

 

A- X-ray diffraction results (XRD) 

 

Figure (4), shows the results of the appearance of four main 

picots of nano silver at angles (37, 45, 65 and 77) and the 

appearance of intensity significantly.  The figure confirms 

that nano silver at this intensity at four angles [9]. 



 

70 

 

20 30 40 50 60 70 80

 

 

In
te

n
s
it
y
(a

.u
)

2 Teta (degree)

AgNP
S 

 Fig. (4) : X-ray diffraction pattern of silver nanoparticles and the clear 

appearance of silver picates for purchased ready-made silver . 

 

B- Infrared spectrum results 

     Figure (5), shows the presence of four distinct bands in 
the infrared spectrum of the prepared sample, where a strong 
absorption peak was detected at (3209 cm

-1
--- 3600 cm

-1
) due 

to the vibrations of the hydroxyl group (O-H) [10]. silver 
nanoparticles are present in bonds less than 1cm-0001. The 
spectra shows absorption bands that clearly indicate that the 
silver particles have oxidation on the surface, i.e. the strong 
hydroxyl group (O-H) [11]. 
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Fig. (5): FTIR spectra of the prepared silver nanoparticles. 

 

C-UV-Visible Results 

 Optical Properties Results 

 Absorption 

Nanoparticles Figure (6), shows the location surface 
Plasmon peak (SPR) of the of silver particles at about (520 
nm) and the absorption (0.386) produced by the 
nanoparticles which can be attributed to the absorption due to 
the transition between the bands in the silver particles. 
Interbank absorption can occur at shorter wavelengths in 
noble metals due to the transition of the electron in the 
conduction band above the Fermi level [12].  It has been 
shown that the peak intensity increases in solutions 
containing nanoparticles with surfactants compared to 
deionized water, and this indicates an increase in the 

efficiency of producing silver nano particles [13] . However,  
in other solutions we see a decrease in the peak intensity due 
to the aggregation and clumping of the nanoparticles , which 
increases their weight and leads to their sinking towards the 
bottom of the solution, where the peak surface plasmon peak 
(SPR) eventually disappears [14,15] . 
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Fig. (6)  : UV and visible absorption spectra of silver nanoparticles. 

 

         The absorption spectrum of silver nanoparticles 
solution shows a surface plasmon peak at (400 nm), 
indicating that the prepared nanoparticles are almost 
spherical in shape [16]. 

D- Biological application for inhibition of E. coli (E coli 
ATCC 25922) bacteria in contaminated water before 
filtration 

     N anoparticle’s are highly sensitive to cells in biofilms 
and are highly sensitive to bacteria due to their small sizes, 
which complicates the treatment of bacterial diseases. 
Therefore, inhibiting the morphological change and 
development of biofilms can reduce the virulence of these 
microbes and promote the elimination of infection. Silver 
nanoparticles have shown their antimicrobial effects through 
membrane damage, resulting from the adhesion of silver 
nanoparticles to the cell surface, causing structural and 
functional changes in the membrane (pore formation and 
cytoplasmic leakage). This activity is associated with the 
release of Ag

+2
 ions from the surface of the nanoparticles, 

which stimulates the formation of reactive oxygen species 
(ROS) that causes significant damage to essential molecules 
(proteins, (DNA) DEOXYRIBONUCLEIC ACID, and 
structural lipids), in addition to the Ag

+2
 ions attached to the 

external microbial surfaces, preventing the adhesion of 
microbial cells to the host cells, or the Ag

+2
 ions disrupt the 

microenvironment of these pathogens, causing the collapse 
of the cell and cell wall, and preventing the activity of 
enzymes important for colonization. [17]. 

E- Study the effect of Nano silver added to different paper 
filters and clay filters on the vitality of bacteria (E. coli 
ATCC 25922) 

     Plate casting method was followed to study the effect of 
prepared silver nanoparticles loaded on filter papers with 
different manufacturing specifications to study their effects 
on the viability of the E. coli ATCC 25922 isolate, through 
the steps shown below: 
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 Activate bacterial cells by culturing them in brain 

infusion broth medium for 24 hours at 37 °C with continuous 

shaking. 

 Adjust the number of cells in the bacterial suspension 

to (1x10
8
) cells/ml. 

 Pass the water containing the bacterial cells through 

filter papers with different manufacturing specifications. 

 Take one milliliter of treated water (filter) and mix it 

with 25 ml of the liquid medium and leave it to solidify at 

room temperature, then put it in the incubator for 24 h  at 37 
0
C  and then. 

 After 24 hours, we removed the dishes containing the 

bacterial growth from the incubator and count the bacterial 

colonies. 

 Calculate the inhibition percentage based on the 

following equation:  

Inhibition percentage = number of test colonies / number of 
control colonies  100% 

The filter paper filters quickly while clay filters filter slowly, 
so filtration and purification were better than other filters. 

The filters that were prepared with a graduated temperature 
are more efficient. The filter is strong and similar to clay 
filter and does not break and highly efficient, while the clay 
filter that raises the temperature from zero 

0
C to 1000 

0
C is 

effective but breaks [18]. Different types of manufactured 
filters are as shown in table (1). 

TABLE (1): FILTER PAPERS USED IN FILTERING WATER CONTAMINATED 

WITH E. COLI BACTERIA. 

# Description of Filters Filtration 

1 Factory filter paper without any additives 

2 Factory filter paper containing silver particles 

3 Laboratory filter paper without any additives 

4 Laboratory filter paper containing silver particles 

5 Pottery clay without additives fired at 1000°C 

6 Pottery clay fired at 1000°C + silver 

7 Filter paper without layer 

8 Filter paper without middle layer + silver particles 

The filtration process was done in pure water first, then 
putting the pollutants in the water second and purifying it 
from them. We noted that the rate of removing the bacteria 
placed is (99.99 %) in the clay filters due to the low porosity. 
the lack of rapid water penetration, the retention of bacteria,  
with long filtration period that reaches 8 hours, and thus the 
resulting water is pure, clear, and free of pathogenic bacteria. 
As for paper filters, the removal rate is (34%) and the 
removal rate is (45%) and this rate is due to the speed of 
filtration through the filters. The best filter in paper filters is 
the filter from which the membrane paper layer was 
removed, and the removal rate in this filter is high, although 
the filtration speed also reaches (99.99 % ) and the water is 
free of pathogenic pollutants [19] . As shown in table (2). 

 

TABLE (2): SHOWS THE RESULTS OF THE FILTRATION FILTERS AND SHOWS 

THE NUMBER OF BACTERIA AND THEIR REMOVAL RATE. 

Removal rate (%) Number of bacteria Types of filters 

0.0 1x108 0.0 

45 55x106 1 

69 31x106 2 

34 6.6x107 3 

87 1.3x107 4 

99.92 8x104 5 

99.9976 24x102 6 

99.9 1x106 7 

95 5x106 8 

TABLE (3): SHOWS THE RESULTS OF THE WATER PRODUCED FROM THE 

FILTER PAPERS MEASURED BY A DISSOLVED SOLIDS METER. 

Water output 

number 

ppm EC 

MS\Cm 

0C 0F 

0 2 4 35.3 96.8 

1 227 451 34.4 94.2 

2 370 336 34.0 93.5 

3 812 606 36.2 97.3 

4 583 168 35.8 96.8 

5 35 65 35.4 96.0 

6 25 48 33.5 92.8 

7 168 185 35.2 95.3 

8 40 77 35.0 95.1 

 

The ppm salts are low in clay filters only, while in the other 

filters the ppm salts passing through are greater than others, 

and this is what we conclude from table (3). 
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Fig. (7) : Number of Escherichia coli ATCC 25922 colonies exposed to 

different filters and different filtration conditions for some filters from the 
table. 

      Different sizes of silver,different preparation methods 

and silver nitrate were uses. More, the amount of reducing 

materials increases, and thus the rapid decrease in the rate of 

Ag
+
 to Ag

-
 leads to the phenomenon of agglomeration 

between the particles, The smaller the size of silver, the less 

it agglomerates and its effectiveness is greater on the filters, 

especially on E. coli bacteria, the presence of which means 

the presence of other pollutants [20]. Figure (7) picture 

shows the number of bacteria removed by some filters. 

IV. CONCLUSION 

     The Paper filters removed less bacteria as more water 

passes through them, the less efficient they are. Clay filters 

removed bacteria more but the less water passes through, 

and this is considered a defect in the clay filter. Clay filters 
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are better in filtration and purification with the presence of 

silver because it increases the salts necessary for the body 

and acts as an antibacterial for the bacteria in the water. 

Also, the defect of clay filters is the longer filtration period 

that makes the passing water pure and clear and free of 

bacterial pollutants, including E. coli. Therefore, we will 

place the filter layers on top of each other to increase the 

filtration period and increase their efficiencies. 
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