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STUDY OF DISINFECTION OF DRINKING WATER USING THE 

TECHNOLOGY OF SILVER GRANULES 

Abstract: In this research, a study was conducted to study the possibility of 

disinfecing of the drinking water of Homs city in Syria coming from Ain Al-Tannour 

Lake, using silver granules with dimensions of 0.5 mm and below. Treatment, 

processing time and water temperature during processing. Bacterial analyzes of 

water were performed before and after the treatment process in order to know the 

effectiveness of disinfection in this way. The results indicated that drinking water 

can be disinfected using silver granules, and showed that the best amount of silver 

can be used is 2 g per 100 ml water, during a processing time of 60 min and at a 

temperature between 20 - 35 C˚. 
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ИССЛЕДОВАНИЕ НА ТЕМУ: ИЗУЧЕНИЕ ДЕЗИНФЕКЦИИ 

ПИТЬЕВОЙ ВОДЫ С ИСПОЛЬЗОВАНИЕМ ГРАНУЛ СЕРЕБРА 

Аннотация: В этом исследовании было проведено исследование с 

целью изучения возможности дезинфекцим питьевой воды для сирийского 

города Хомс из озера Айн-Аль-Таннур с использованием Серебряные гранулы 

с размерами 5,0 мм и ниже. Так же былы изучены влияние следуюшие 

фактори на процесс дезинфекции:: количество серебра, использованного при 

обработке, время обработки и температура. Воды во время обработки. 

Бактериальный анализ воды проводился до и после процесса дезинфекции, 

чтобы определить эффективность дезинфекции этим методом. 

Результаты показали, что питьевая вода может быть дезинфицирована с 

использованием гранул серебра, и показано что наилучшее количество 

Серебро которое можно использовать это 2 г на 100 мл воды в течение 

времени обработки не менее 60 мин. и при температуре между , 20 - 35 C˚. 

Ключевые слова: дезинфекции воды с использованием гранул серебра , 

озера Айн-Аль-Таннур , гранул серебра. 

Introduction 

Water resources are rapidly shrinking as a result of the rapid increase in the world's 

population and global warming. Therefore, it has been recognized that the separate 

use of water resources and the reuse and treatment of water for various purposes is 
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the most effective way to conserve limited freshwater resources. The presence of 

bacteria is a major indicator of water pollution, and bacterial water pollution is a 

public health concern because it causes many diseases and some aesthetic problems, 

such as bad smell in water. It is known that living organisms such as (Escherichia coli, 

Shigella spp, Salmonella spp, Vibrio spp, Cryptosporidium) are transmitted by water 

and cause diseases in societies that consume water contaminated with bacteria. 

Although the disinfection methods currently used in drinking water treatment can 

effectively control microbial pathogens, research in the past few decades has revealed 

a dilemma between effective disinfection and the formation of harmful secondary 

disinfection products (DBPs). As chemical disinfectants commonly used in industrial 

water disinfection, such as (free chlorine, chlorine amines, and ozone), can interact 

with various components in natural water to form compounds (DBPs), many of which 

are carcinogenic. 

Moreover, resistance to some pathogens, such as Cryptosporidium and Giardia, for 

conventional chemical disinfectants requires an extremely high antiseptic dose, which 

leads to severe and worsening secondary disinfection product (DBP) formation. 

Therefore there is an urgent need to reassess traditional disinfection methods and 

consider innovative approaches that enhance the reliability and effectiveness of 

disinfection while avoiding the formation of DBP. 

From here, serious thought was given to starting to study some methods of disinfecing 

unconventional water, as in the current research, where we will use silver granules to 

purify drinking water [1]. 

Reference studies: 

In view of previous studies, we find that many studies have been done to benefit from 

silver in this field: 
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In 2005, Yang and his colleagues studied a network of nanoscale silver-coated 

cellulose fibers that they manufactured. The study focused on its effect on water 

sterilization using this tissue. The study showed that this tissue has the ability to resist 

bacteria and germs. [2] 

 

In 2005, the scientist Dunk and his companions studied the sterilization of mineral 

water using granules made of silver-coated ceramics. The study demonstrated that 

this method can completely eliminate the germs within six hours regardless of the 

temperature at which the operation is performed [3]. 

In 2010, David Schwan and his colleagues at Stanford University in California studied 

sterilizing water at high speed using silver nanowires with carbon tubes and cotton, 

and the study demonstrated that in this way it could eliminate 98% of germs. [4] 

In 2011, Tran Hong studied the preparation of nanoparticles for use as a water 

sterilizer, where they painted silica with a layer of nanoparticles, and the study showed 

that within 25-30 minutes all bacteria would be completely removed from the water 

[5]. 

In 2014, the scientist Victor and his colleagues studied the sterilization of water 

through a network of nanoparticles and silver particles separately from the cellulose 

filter used, this study demonstrated a very high ability for this method to inhibit 

bacterial growth and eliminate it, which reached 99.9% and in a short time and 

reasonable cost [6]. 

Research aims: 

1- Studying the possibility of the drinking water disinfecing of  Homs city coming 

from Ain Al-Tannour Lake using silver granules. 

2- Studying the effect of the amount of silver used in treatment on the effectiveness 

of disinfection. 
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3- Studying the effect of silver water treatment time on disinfection effectiveness. 

4- Studying  the effect of the water temperature factor during treatment on the efficacy 

of disinfection. 

Experimental Study: 

In this section we will address the experimental procedures that were followed in this 

research, where the experimental study included several stages, namely: 

1- Sample Collection: 

We were going to Ain Al-Tannour Lake, which feeds the Syrian city of Homs with 

drinking water, and a number of samples were harvested according to the 

scientifically approved technical method of collecting drinking water samples. 

Clean and sterile containers of colorless glass with frosted glass cover were used more 

than 

250 ml),the lid and neck of the vessels were protected by covering them with thin 

aluminum foil sterilized with the vessels, and 0.1 ml of sodium thiosulfate solution 

(Na2 S203.5H2O) was placed in the vessels before sterilizing them to modify the 

possible residual chlorine or chloramine that may affect the number of Germs present 

during transfer or preservation of the sample. 

Sufficient quantities of samples were collected to carry out the tests and experiments 

to be carried out with sterile packaging intended for this purpose, and these containers 

were closed tightly and preserved in a well-approved technical manner away from all 

external influences until they arrived at the laboratories to start the experiments. 

2- Initial Analyzes: 

At this stage, initial analyzes were carried out on the samples that were harvested, 

where the analyzes were started approximately one hour after the time of the 
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harvesting of samples, in order to determine all the characteristics and indicators of 

water, Escherichia coli. 

3- Water treatment (disinfection): 

In conjunction with the preliminary analysis procedure that was started in the previous 

stage, the process of treatment (disinfection) of the water samples being studied has 

been started, as silver granules were relied on for the disinfection process, which are 

silver granules with dimensions less than 0.5 mm are You add it to the water that is 

being treated, and remains in it for a certain period of time with vibration to ensure 

the greatest contact is secured between the water and the silver granules, then the 

silver is separated from the water that is treated by sedimentation and filtration, and 

thus the treatment process has been completed 

At this stage, three effects on the treatment process were studied: 

A- The effect of the amount of silver used in the treatment process (the ratio of the 

liquid to the steel). 

B- The effect of water temperature on the treatment process. 

C- The effect of processing time (the time that silver remains in water). 

Table No. (1) shows the factors used in the disinfection process. 

Table No. (1) Factors used in the water disinfection process using silver. 

Water 

temperature 

during processing 

[C˚] 

Processing 

time 

(min) 

The amount of 

silver granules 

used 

(g) 

Amount of 

treated water 

(ml) 

The 

sample 

number 

Variable factor 

25 60 4 100 1 A
m

o
u

n
t o

f 

silver 

g
ra

n
u

les 

 

25 60 2 100 2 

25 60 1 100 3 

25 60 0.5 100 4 

25 60 0.25 100 5 

25 15 2 100 6 P
ro

cessin

g
 tim

e 

 25 30 2 100 7 

25 45 2 100 8 

25 60 2 100 9 
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20 60 2 100 10 tem
p

era
t

u
re 

25 60 2 100 11 

30 60 2 100 12 

35 60 2 100 13 

 

4- Water analysis after treatment: 

After the completion of the treatment process that was carried out in the previous 

stage, the analyzes that are conducted in the same preliminary analysis stage are 

performed, and the focus is on microbiological analyzes, which are the general 

bacterial counts, the Coliform count and the Escherichia coli census, in order to know 

the effectiveness of the disinfection process that was done on the studied water. 

5- Reading of results and comparison: 

After completing all the previous stages, the process of reading the results of the initial 

analyzes (before water treatment) and the final analyzes (after the treatment process) 

is started, in order to know the effectiveness of the disinfection of the studied water, 

as the focus was on the biological bacterial results of the analyzes, and then a 

comparison of the number of colonies was made. Bacteriological analysis carried out 

before and after the disinfection process. 

Results and discussion: 

After the results of the bacteriological tests that were performed on the studied water 

before and after the treatment process (water disinfection), it became clear to us 

through reading these results that there is an effectiveness of the treatment process in 

varying proportions by the presence of several variables during the treatment process, 

where table (2) shows us the results of the bacteriological analysis That was done on 

the water after the treatment with silver. 

Table (2) Results of bacteriological tests performed on water after treatment with silver granules. 
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Escherichia coli 

enumeration 

[CFU / 100 ml] 

Coliform 

[CFU / 100 ml] 

 

general bacterial 

counts 

[CFU / 100 ml] 

The sample 

number 

Variable factor 

0 0 0 1 A
m

o
u

n
t o

f 

silver 

g
ra

n
u

les 

0 0 0 2 

0 0 0 3 

0 1 30 4 

0 6 50 5 

0 30 38 6 P
ro

cessin

g
 tim

e 

0 4 14 7 

0 0 12 8 

0 0 0 9 

0 0 0 10 tem
p

era
tu

re 

0 0 0 11 

0 0 0 12 

0 0 0 13  

 

In view of the results shown in Table No. (2), we find that in the variable of the amount 

of silver, the disinfection process increases in effectiveness by increasing the amount 

of silver used in the treatment, where in sample No. (5) and (4) there is a presence of 

germs in the samples, and the germs begin to disappear in Samples starting in sample 

No. (3) then (2) and sample (1) where the results of bacteriological analysis are 

negative, and since sample No. (3) is the sample in which the amount of silver is the 

lowest and the required disinfection is achieved, so we can say that it is the quantity 

That can be approved from among the quantities studied. 

When looking at the results at the variable time of treatment, we find the emergence 

of germs in samples (6), (7) and (8), meaning that the treatment time is not sufficient 

in them, whereas in sample No. (9), no germs appear as a result of the analysis, 

meaning that the treatment time is time Best of all, it can be said that the processing 

time should be 60 min and above. 

As for the temperature variable, we find that all samples showed negative results for 

the presence of bacteria, and the temperature variable had no effect on the results, and 

it can be explained that the choice of the amount of silver and the processing time was 
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ideally overwhelming on the temperature factor, in addition to the temperature 

difference between Each specimen and other were small, so they had no effect on 

treatment, and temperatures could have an effect at low amounts of silver and at low 

processing times. 

In the end, it can be said that silver is a good ingredient for water treatment and 

disinfection from germs, and that silver contact with germs has the greatest effect on 

disinfection, due to the fact that silver works as a catalyst, inhibiting the enzyme that 

all types of single-cell bacteria, fungi, and viruses use to metabolize oxygen. In it, she 

cuts her breathing and kills her. 

Conclusions: 

1- silver granules has proven empirically as a good material for the process of treating 

drinking water and disinfecting it from germs, thus it can be relied upon for this 

purpose and the development of mechanisms and techniques that rely mainly on silver 

for disinfection. 

2- The effectiveness of disinfecting drinking water from germs increases with 

increasing the amount of silver granules used in the treatment process. 

3- The effectiveness of disinfecing drinking water increases with increasing treatment 

time. 

4- There is no effect of the temperature change factor (between 20 - 35 C˚ ) on the 

disinfection process at a silver granules amount of 2 g / 100 ml and a treatment time 

of 60 min. 
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