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The review is devoted to the problem of water purification in the field. Given list and
description of methods of drinking water purification in the field, specifically the disinfection,
mechanical filtration, desalination, adsorption, and membrane separation processes. Existing in
Ukraine and worldwide agents (tablets, solutions) and devices (UV emitters) for water disinfection,
individual filtration devices, and group drinking water treatment plants. A critical analysis of the
advantages and disadvantages of all considered technologies has been carried out.
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Drinking water is water that is suitable for human consumption and will bring the minimum
harm to the human organism. The issue of drinking water preparation in the field is one of the most
urgent when planning people location in places or situations where access to stationary sources of
centralized water supply is impossible (hostilities, emergency situations, hiking trips).

According to the long duration of the situation in the East of Ukraine, the problem of water
preparation in the field still has no unified solution, although there is a positive dynamics.

The main ways of ensuring the personnel of the military units, NGOs, emergency services and
the civilians of drinking water in the field are:

- delivery of drinking bottled water;

- the use of conditionally safe water without treatment;

- consumption of water treated with disinfectants and/or boiling;

- use of group and individual water treatment (rarely).

Disinfection processes

If there are no sources of quality drinking water, disinfection is the easiest and cheapest
option for the organization of safe water supply. The disinfection processes are based mainly on the
oxidation of microbiological and partly organic contaminants.

In the field, due to the simplicity of implementation, mainly chemical and photocatalytic
methods of drinking water disinfection are used.

Chemical methods of water disinfection

According to these methods of water treatment, reagents based on compounds of chlorine,
iodine, hydrogen peroxide, silver salts and their compositions have widespread use. There are
several types of commodity forms of disinfectants: pills, liquids, liquid and loose products.

Chlorine-based products

The main component of tableted and granulated chlorine products used for water treatment in
the field is a sodium salt of the dichlorocyanuric acid, which contains about 70% of active chlorine.
This acid and its sodium salts differ from other compounds of chlorine with high bactericidal
activity, chemical resistance, and comparatively low toxicity. The mechanism of action of this
reagent is based on the fact that the interaction of sodium dichloroisocyanurate with water forms a
hypochlorite acid, which is stable at pH = 6.2, and this acidity is supported by acids, which are also
part of the appropriate agents. Isocyanuric acid acts as a stabilizer and slows the dissolution of the
reagent so that the active chlorine is released gradually, that is, at the beginning of the action only
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50% are free (in the form of HCIO and CIO"), and the other 50% are bound. This is due to the
prolonged disinfectant action of chlorocianyrates and their resistance to inactivation by organic
substances [1].

In the global dimension, a fairly large proportion of drugs for water disinfection, are made in
tablet form. The practical advantages of these forms are precision of dosing, fast solubility,
compactness, long-term storage (from 2 to 5 years).

For example, the tablets produced by "Kathadyn Group” (Switzerland) have two
modifications: the first, simpler, include sodium dichloroisocyanurate (1%) and sodium chloride
(6.4%) [2]; another modification contains Argentum chloride [3] and is announced as a disinfectant
with prolonged action.

Regarding Ukrainian agents, it's worth to mention the "Sanidez" manufactured by "MDM"
Ltd. in the form of tablets containing trichloroisocyanuric acid - 55%; isocyanuric acid - 10%, as
well as auxiliary substances: sodium bicarbonate - 30% and sodium carbonate - 5% [4].

According to the standard documents on military hygiene, water disinfection in the field can
be provided by neutral calcium or sodium hypochlorite and bleaching powder (ready-made
solutions are used). In the absence of conditions for conducting analytical control, the method of
water rehydration (addition of high content of chlorine), is used. If the water is relatively clean and
does not have sources of pollution, a needed dose is 5 mg/dm? of active chlorine. For turbid water,
it is necessary to increase the dose of active chlorine to 10 mg/dm?®, and for very polluted - up to 20
mg/dm?. Dechlorination of water is carried out with sodium hyposulphite [5].

To disinfect water in flasks, it is recommended to use tablets with paradiglorsulfamidobenzoic
acid related to a group of organic chloramines and characterized by high resistance in long-term
storage [6]. One of the recommended agents is Pantocid, which is currently not available on the
territory of Ukraine.

The action of chlorinated drugs occurs according to the staging mechanism.

1. Hydrolysis (for example, Sodium Dichloroisocyanurate):
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2. Dissociation of hypochlorite acid.
At pH ~ 7.0, HCIO dissociates: HCIO 2 H* + CIO".
3. Diffusion into the bacterial cell of the HCIO molecule and of the CIO" ion.
4. Interaction of decontaminating agent with microorganisms enzymes, which are oxidized by
chlorinated acid and hypochlorite ion.

At first, particles of active chlorine diffuse inside the bacterial cell, and then react with
enzymes. The best bactericidal and virilidic action is provided by non-dissociated chlorinated acid
(HCIO). The rate of water disinfection process is determined by the kinetics of chlorine diffusion
inside the bacterial cell and the kinetics of dying out of cells as a result of metabolic disturbances.
With increasing concentration of chlorine in water or its temperature, as well as the transition from
chlorine to non-dissociated form, the overall rate of disinfection increases.

The mechanism of bactericidal action of chlorine consists in the oxidation of organic
compounds of the bacterial cell: coagulation and damage to its shell, suppression, and denaturation
of enzymes providing metabolism and energy. Thiol enzymes containing SH-groups, which are
oxidized by chloric acid and hypochlorite ion, are most damaged. Among the thiol enzymes, in the
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first place, is a depressed group of dehydrogenases, which provide respiration and energy
metabolism of the bacterial cell. Inhibition of dehydrogenase leads to inhibition of oxidation
processes in the initial stages. The consequence of this is as the inhibition of the processes of
bacterial reproduction (bacteriostatic action), and their destruction (bactericidal action).

The mechanism of action of active chlorine on the virus consists of two phases. Initially,
adsorption of chlorinated acid and hypochlorite ion occurs on the shell of the virus and penetrates
through it, and after- inactivation of the RNA or DNA of the virus.

As the pH value increases, the bactericidal effect of chlorine in water decreases. For example,
in order to reduce the number of bacteria in water by 99% at a dose of free chlorine 0.1 mg/dm?, the
contact time increases from 6 to 180 minutes at a pH increase of 6 to 11. Thus, it is recommended
to disinfect water with chlorine at low pH values.

The presence in the water of organic compounds capable of oxidation, inorganic reducing
agents, as well as colloidal and weighed substances that surround microorganisms, leads to slowing
or stopping the process of disinfecting water [7].

Advantages of using chlorine-containing products are:

- the most effective agent;

- ease of dosing (especially in tablet form);

- investigated mechanisms of interaction and high efficiency with respect to a wide range of
microorganisms;

- the convenient form of transportation.

Despite the widespread use of these agents, they have many disadvantages, namely:

- water disinfection makes it safe in relation to epidemiological factors, but does not remove
from it the curds, heavy metals, etc.;

- in turbid water is not always sufficiently effective because of difficulties in dosing;

- products of the interaction of chlorine with organic compounds are toxic substances that
adversely affect the human body.

lodine compounds

According to the results of research [8], the iodization method is effective against bacteria and
viruses and is not sufficiently effective, when exposed to microbial toxins and phenolic compounds.
Another disadvantage of using iodine, in comparison with chlorination technologies, is the
appearance of a specific taste of water. The advantages of water iodization before chlorination are
that iodine is inert to ammonia and its derivatives, as well as have resistance to solar radiation.

The compounds of iodine in water are less hydrolyzed than chlorine compounds. The
mechanism of their action is similar to chloro-compounds.

One example of iodine-based agents is Potable aqua pills. They contain tetraglycine
hydroperiodide (16.7%), which is equivalent to 6.68% of elemental iodine. The content of other
substances in the agent is not disclosed [9].

The main advantages and disadvantages of using iodine-based disinfectants are similar to
those of their chlorinated substitutes, but it should be noted that after treatment with such agents,
the water has an unpleasant taste.

Hydrogen peroxide

Means based on hydrogen peroxide are rarely used in field water treatment technologies
because this reagent is in a liquid form and difficult to dosage precisely. In developed countries,
hydrogen peroxide is not positioned as a reagent for disinfecting water in the field.

"Sanoksil” is produced by DesoMark LLC (Ukraine) and contains hydrogen peroxide 48-
52%, Argentum nitrate - 0.075-0.085%, phosphatic acid, and water. The duration of exposure to
this reagent ranges from 15 to 120 minutes. The final concentration should be 1-5 mg/dm?®. In the
absence of such concentration in water, an additional dosage is required [10]. This mean is
positioned by the manufacturer as such, that can be used in field conditions. The main disadvantage
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of using this agent and its analogs is the dosage of it in the limits when, in field conditions, the
titrimetric determination of the reagent in water is objectively unrealized.

Means based on polyhexamethylene guanidine (*"Aquaton 10')

"Aquaton 10" is produced in Ukraine by "Ukrvobsybka"” PJSC. It contains 30%
polyhexamethylene guanidine hydrochloride (PGMG HC). The remedy is recommended for the
disinfection of technological equipment for the preparation of drinking water and for the provision
of epidemiologically safe water supply in emergency situations [11].

The main advantages of PGMG HC are a wide range of microbiological activity, low toxicity,
complete solubility in water, biodegradability, as well as lack of color, odor, corrosion activity and
storage stability.

Disadvantages of using the product in the field are the complexity of the expedient dosage and
the determination of the final concentration of the active substance in the prepared water.

Salt of silver as a water preservative

Silver salts have long been known as having antibacterial properties. It is worth to mention
that they have a bactericidal effect at a fairly small concentration in water (the smallest effective
dose is 1-3 mg/dm?®), but the duration of exposure is 3 hours [12]. Silver salts are effective against
gram-negative (Escherichia, pseudomonads, salmonella, and vibrion) and gram-positive bacteria
(Clostridium, Enterococcus, Listeria, Staphylococcus, Streptococcus and a wide range of rod-
shaped ones) [13].

The use of silver salts, as a separate disinfectant in the field, is unjustified because the time
required to disinfect the water is quite long. Therefore, these compounds are often used as water
preservatives and are included in preparations for the compounds based on chlorine and iodine.

The advantages of using silver salts as a component of combined means for disinfecting water
in the field are:

- the possibility of reducing the concentration of the main active ingredient-oxidant;

- rather long-lasting decontamination effect compared with the use of excess concentrations of
more toxic agents.

- the absence of toxic effects of small concentrations of silver on the human body based on
the results of clinical trials [14].

One of the drawbacks is that silver requires a long exposure time and is a relatively expensive
reagent.

Disinfection with ultraviolet radiation

Disinfection with ultraviolet irradiation in field conditions is used quite often. There are
devices based both on sources of artificial ultraviolet radiation and on the effects of natural solar
radiation.

The mechanism of action of UV rays is explained by photochemical reactions in the structure
of DNA and RNA molecules, which constitute a universal information basis for the mechanism of
reproduction of living organisms. The result of these reactions is irreversible damage to the
structure of membranes and cell walls of microorganisms, which leads to their death [15].

The cheapest method of disinfecting water is the effect on it of solar radiation in transparent
plastic containers. This technology was called "SoDis" (Solar water disinfection). The process is
due to the heating and irradiation of water in a transparent polyethylene dish, which is displayed
horizontally in a place exposed to solar radiation. At a high intensity of solar radiation, the holding
time is 6 hours, in high clouds, the process takes about two days [16].

As an alternative to the classic method, the Swedish company "Solvatten” has developed a
device for decontamination of water with sunlight. It consists of a 10 dm? black tank, which is laid
out in the form of a book and has transparent plates that pases through the solar radiation inside.
The advantage of this tool is the presence of a mechanical filter and black body, which improves the
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processes of absorption of UV and infrared rays, which significantly reduces the time of water
treatment [17].

Exists a wide range of devices for disinfecting water treatment with artificial UV rays. Such
devices are simple in design and consist of a UV lamp in a glass case, control unit, and battery.

As an example, it's fashionable to name the device "Steripen™ produced by the company of the
same name. It is positioned as a means of disinfecting relatively clean water and involves eight
thousand cycles of water purification in a volume of 1 dm?®, 100 of them - on one set of batteries
[18].

Among the advantages of water treatment methods, UV radiation should be highlighted:

- the simplicity of hardware design, small overall dimensions;

- an absence of contaminated by-products;

- process speed (about 90 sec);

- low cost.

The disadvantages include:

- inefficiency in most of the toxic compounds, including heavy metals;

- mandatory supply of a power source (battery or battery), which is not always convenient in
the field,;

- low efficiency for turbid water;

- an absence of prolonged action.

Group water treatment plants

The first water treatment plants in the field appeared before the Second World War. In 50
years of XX century technologies divided into three main types: seawater desalination plants,
facilities for the disposal of radioactive, biological and chemical contaminants and installations for
purifying relatively clean water.

There are many design solutions of group drinking water plants in the field, but, in general,
almost all known examples include phase specific for standard technological schemes of water
purification, namely:

- mechanical filtration through sieves and nets;

- mechanical filtering through filters with filling and/or polypropylene, tissue cartridges or
bag filters;

- the stage of softening by ion exchange is not always present, but in most cases;

- adsorption on activated carbon;

- membrane technology;

- disinfection.

International Corporation "Aspen” (USA) has developed plants for desalination sea water and
fresh water purifying. It has capacity from 2.6 dm® to 2 m® per minute and used by the US combats,
emergency services, and the border guards. The easiest installation of freshwater cleaning "Aspen
1800BC" weighs about 30 kilograms and has additional equipment and spare parts weighing about
23 kg. It is designed as two padded backpacks (own installation and additional equipment).

As with other technologies for cleaning the fresh water of this corporation, the installation is
based on several technological processes, namely:

- mechanical filtering (on the first stage are removed large particles of dirt with the mesh
filter, the second - suspended particles and pathogens up to 1 micron). In modifications of greater
productivity there are more stages of mechanical filtering to reduce the load on each individual
filter;

- removal of heavy metals and organic contaminants (an exchangeable cartridge is installed,
the filling composition of which is not disclosed by the manufacturer);

- ultraviolet disinfection and post-chlorination [19].

This and other installations are also equipped with monitoring and control tools, batteries
and/or autonomous power supply can be disabled in case of equipment failure.
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According to similar schemes, the plants of the international corporation "Meco™ and others
are working. Little differences have filters manufactured by the Swiss company "Katadyn". The
main structural element of these systems is ceramic microfilters.

Depending on the tasks, the performance and processes, and, accordingly, the components of
the installations are changing. The main differences between "field" and stationary installations are
given in Table 1.

Table 1. Characteristic features of stationary and "field" installations for the drinking water
preparation

Characteris
tic features

Stationary plants

Field installation

Power
supply source

Centralized (power
supply from the network)

Independent(Accumulators,
electric generators)

Initial Has a stable chemical It is difficult to predict the
water composition composition and physical parameters
of feeding water
Location Stationary conditions, Highly mobile (a backpack, a
very low mobility bag, large installations on the basis of a
car/car or easy to install)
Service There is always a need Maximally easy to use, the
for qualified staff interface is available to an uneducated
user
Analytical Present at all levels Minimized to elementary
control operations. Test strips and droplets are
often used
Equipment Bulk filters, frequent Cartridge filters, minimized

flushing processes, in the
absence of loading,
preservation of membrane
elements is required

flushing processes, membrane
elements do not require preservation

The benefits of group drinking water provision are:

- the high quality of purified water;

- the possibility of analytical control.

The disadvantages of group installations are fashionable:

- can not provide the potable water of individuals who are away from the places of the
disposition of the main part of the personnel of units or groups of people.

- usually have a certain level of noise, which limits the combat use in situations where it can
be a factor in the disclosure of the position.

- carry an environmental hazard in the form of non-regenerated filtering elements that are
emitted into the garbage.

Individual technologies

Today, there are a large number of "pocket™ filters for water purification in the field, most of
them are completely autonomous, do not need an energy source and provide a high level of drinking
water quality.

The effect of most existing devices is based on the application of membrane processes based
on polymeric and ceramic microfiltration membranes made by different technologies. The use of
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microfiltration processes is due to the low-pressure drop on this type of membrane, and the
lightness and small size of the elements give them an advantage over cartridges with fillings. The
only disadvantage of using microfiltration membranes is that they can pass viruses, so some devices
provided disinfection with iodine or other oxidizing biocide agents and which are, in most cases,
trade secret.

Most gadgets also include mechanical filters in the form of polymer or metal nets, carbon
adsorption elements in the form of filling cartridges or sintered carbon blocks.

In the devices under consideration, there is no signaling about the exhaustion of the filter
resource due to the technological complexity of this process.

Below are shown examples of devices that reflect the basic principles of the work of the
individual water treatment technologies that are currently used in the world.

"Lifestraw'" technology

The "Lifestraw"” technology was first developed in 2005 for use in disasters and is currently
used as a mean of purifying water, both in regions where there is a critical shortage of clean water
and in conditions, that are created in tourist trips.

The device consists of plastic or metal enclosures, prefilter grids, activated carbon and
membrane modules. The efficiency of the filter reaches 1000 dm?, which is enough to provide clean
water for one person during the year [20].

The studies conducted in 2010-2015 confirmed the removal of bacteria (Brucella melitensis,
Campylobacter tularensis, Pasteurella aeruginosa, Pseudomonas, Shigella, Aureus Staphylococcus,
Cholera Vibrio, parahaemolyticus Vibrio, Enterocolitica Yersinia, pestis Yersinia, coli.E,
Enteropathogenic, influenzae Haemophilus , pneumoniae Klebsielia, pneumophia Legionella,
Tuberculosis Mycobacterium, pneumoniae Mycoplasma, pseudomallei Pseudomonas, hirschefeldii
Salmonella, typhimurium Salmonella, typhosa Salmonella, dysenteriae Shigella, pneumoniae
Streptococcus, pyogenes Streptococcus) to 99.9999% as well as 99.9% parasite removal ( ascarids,
cryptospridium, libblichhardias, schistos, etc.). The more complex modifications of the device are
also effective against viruses [21], due to the decontamination stage, but provide for the provision
of water by a group of people and need additional storage capacity for the storage of purified or off-
water.

The work of the gadget is based on the use of a cartridge membrane element with a hollow
fiber structure, which explains the high level of water purification.

Katadyn Technologies

"Katadyn Group" is a Swiss company whose job is to provide people with drinking water and
food in the field, including emergencies and hostilities.

The products of the company are disinfecting tablets and devices, as well as universal filters
for water. They include a number of devices designed for personal use. The most widespread were
[22]:

- "KATADYN HIKER PRO" consists of a mechanical inlet filter, a ceramic prefilter, a glass
fiber cartridge and an activated carbon cartridge.

- "KATADYN VARIQO" consists of a mechanical inlet filter, a ceramic prefilter, a glass fiber
cartridge and an activated carbon cartridge.

- "KATADYN POCKET" consists of a mechanical filter mesh and a ceramic filter with a
filtering rating of 0.2 microns [23].

All these filters remove bacteria, protozoa, cysts, algae, spores and dissolved particles. These
devices are ergonomic and provide safe and high-quality water. Distributed in the work of
charitable organizations, military formations, as well as for tourist purposes.
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Nerox Filters

The production of these filters began more than twenty years ago by the company NPP
"Simpex" (Ukraine). The main structural element of this filter is the track membrane, invented by
the Joint Institute for Nuclear Research (Dubno, Russia).

According to studies [24], these membranes have high efficacy against microbiological
contaminants and heavy metals.

The track membrane is made of polymeric (lavsan) films thickness 10-23 microns by
bombarding their high-energy krypton ions, penetrating the film through. In the passage of
individual ions channels of destroyed material (tracks), differing in their physical and chemical
properties from undamaged ions of the material, are formed. With further etching, the film treated
with ions in the alkaline solutions at the site of the tracks creates exactly the same through holes of
a cylindrical shape. The diameter of these openings may range from 0.05 to 3 microns, depending
on the conditions of etching.

For the mass production of track membranes, a U-400 ion accelerator is used, which produces
up to 1012 ions per second for the nuclear reactions of the JNII, and allows to receive track
membranes with a pore density in the range 105-109 pores per 1 cm? The porosity of such
membranes is 10-15%. The main property of track membranes, that distinguishes them from other
types of membranes, is their high selectivity (all single pores have the same diameter with
deviations of no more than 5%) [25].

Advantages of individual means of purifying drinking water in the field:

- complete autonomy of a person relative to the source of water supply;

- ease of operation;

- absence of additional products of disinfection reactions.

The disadvantages include:

- Inefficiency in viruses, heavy metals, and some organic compounds;

- absence of a mechanism for monitoring water quality and filter status.

Ukrainian experience in water preparation in the field

The question of combat drinking water supply was a hot topic in the summer of 2014 in the
East of Ukraine when it turned out that the traditional methods proposed by the instructions are
complicated to implement, require skilled personnel or are generally obsolete.

Today, in Ukraine, there are a number of technological solutions to water supply problems in
the field. Below are shown the main ones.

All these technologies are aimed to provide drinking water for human groups of 4-5 people
and teams of 1,000-1,500 people, which is mainly due to the economic feasibility of creating very
large-scale installations. There are no individual water purification facilities of domestic
development.

Portable water treatment plant ""Owl"’

The plant clears contaminated or potentially dangerous water from microorganisms,
pesticides, heavy metals and other hazardous impurities. The productivity of the installation - 30
dm?®/h. Resource - more than 500 liters of purified water on one set of cartridges. Does not require a
source of power or other sources of energy - the installation is powered by muscular power
(completely autonomous). The process of water purification includes the following stages:
decontamination and removal of suspended impurities; removal of soluble organic impurities; fine
mechanical finishing.

All components and consumables are made in Ukraine. The technology used in the
installation is well-scaled - with its use, more power plants can be developed to provide drinking
water for large groups of people - in the conditions of ATOs or emergencies, for small settlements,
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etc. The installation was developed in the laboratory of environmental technologies NTUU "KPI"
under the auspices of the Science Park "Kyiv Polytechnic" [26].

The technology is based on a biocidal polymer of complex action (polyhexamethylene
guanidine hydrochloride PGMG HC), which combines the properties of disinfectant, flocculant and
the complexing agent.

PGMG HC has bactericidal properties related to gram-negative and gram-positive bacteria
(including Mycobacterium tuberculosis), virilidic agents (including AIDS/HIV, hepatitis,
poliomyelitis, influenza viruses, etc.), fungicides (including pathogens, candidiasis, dermatophytes,
etc.) and algicidal properties [27].

One of the main advantages of using PHMG HC is its virucidal action, due to which the
installation is more versatile than most analogs using membrane technologies.

Household filter for water treatment with variable load

This tool is not serially manufactured, but there are several experimental designs.

The filter is designed to remove iron, to increase the safety of purified water as a result of the
destruction of pathogenic viruses and coliform bacteria, coliphages, Clostridium spores, lamblia
cysts, as well as the removal of toxic compounds that are found in contaminated water and are
formed during its treatment.

The process of water treatment includes the steps:

- disinfection (chlorination);

- excerpts;

- separation of sediment;

- filtration;

- dechlorination.

Advantages of the device: easy to use in all conditions without excessive pressure and
electricity; easy replacement of the load and, if necessary, the simple introduction of the disinfectant
component in the form of tablets.

The filter consists of any tare of a food purpose, which has a corresponding opening for the
disconnecting of the enclosure, which holds the filter-sorption material. The filtration is performed
under pressure of the water column, the filtration rate is controlled by the output valve.

Depending on the indicators of water purity, as a sorption-filter material, activated charcoal of
various porous structures is usually used to remove soluble organic pollutants, chemicals, petroleum
products, chlorinated derivatives, etc. [28].

Water treatment plant "Oasis"

The first development, aimed at providing drinking water to the Ukrainian military and
civilians in the area of the anti-terrorist operation, was the mobile plant "Oasis" produced by the
"EkoSoft" NPO. The installation has proven itself well and today it is on a free sale.

The plant's productivity is about 300 dm®h, and the capacity for flushing is 34 m® of water.

The basis of the mobile installation is the classical technology, which is foreseen by the
normative documents, regarding the purification of fresh water in natural waters. The technology
involves the obligatory disinfection of a chlorinated agent. If necessary, coagulants and flocculants
can be added to the water. Then the water is settled and consistently fed into grain-loaded and
activated carbon filters. Before serving, water passes through the stage of microfiltration and the
stage of finishing chlorination [29].

The main advantages of the installation that it is easy to maintain and repair, is mobile and
resistant to the environmental conditions, does not contain expensive items of construction, which
causes the relatively low cost of the installation itself.

The disadvantages are the impossibility of removing heavy metal salts, the lack of simple
analytical control mechanisms and the use of water for the needs of the installation.
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Conclusions

As a result of the investigated sources, information on the domestic and international
experience of water preparation in the field was systematized. Below is a number of conclusions.

Disinfection of water makes it safe from microbiological hazards but does not remove other
impurities that may have high toxicity.

Individual water treatment solutions are more expensive, but have a long service life, are
easier to use and do not require complicated maintenance. Technologies aimed to provide water for
large groups of people are always simpler, cheaper and in most cases include traditional methods of
water treatment. The main advantage of individual technologies is the complete autonomy of the
device and, accordingly, the person who uses it.

Plants designed to provide water to groups of people require more technological equipment,
have a larger size and require to be serviced by skilled personnel. The main advantage of group
installations is the relatively low cost of water, compared with individual methods.

The situation with the preparation of water in the field in Ukraine remains tense, because,
despite the existing developments, none of them has received widespread dissemination. There are
no individual technologies for water purification of domestic development.

OIJISI A AKTYAJBHUX METOIB I TEXHOJIOT'TA OBPOBKH BOJM Y IMTOJIbOBUX
YMOBAX
(orasig iTteparypm)
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ni020MOBKU NUMHOT 800U.

Hatinowupeniwum cb0200Hi Memooom nio2omoexku 600u € ii 3HezapasicenHs. [lemanbHo
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HAUNONYIAPHIUMU 3HE3aPANCYIOUUMU Pea2eHmamuy y no1bo8ux ymoeax. Pozenanymo menwi 3pyuni
¥V BUKOPUCMAHHI Ma He MeHul eqheKmMUBHI pioKi 3He3apadcyroUi 3acoou Ha 0CHOBI NePOKCUOY BOOHIO
ma nolicekcamemuncyaumiouHy eiopoxaopuoy. Ille ooumum winsixom 3He3apajdcenHs 600U €
BUKOPUCMAHHA NPUCMpOois Ha 6a3i yibmpagionemosozo sunpomintoganus. 10108100 nepesacorw
VCIX 3He3apatCy8albHUX MeXHON02I € iX weuokicms, npocmoma i oeuwtesusna. Llooo medonikis,
sapmo 3eadamu me, wo npoyecu oezinghexyii He 3a0e3neuyoms BUOANEHHS YACOK 3A0PYOHEeHb, a
JIUue YacmKo8o pyUHyIOms ix, Oinvuicms 0e33acobisé 3anuuarms no codi HecamueHulli NPUCMAkK, d
npucmpoi 3 Y®-namnoio He 0aioms npoioH208AHO20 epexmy.

IlJo cmocyemobcs epynogux yCmaHo80K ni020Mo8KU NUMHOI 800U, CYUACHUL PUHOK NPONOHYE
WUPOKULL PSIO MAKUX NPpUCMpOi8 piznoi npodykmusrocmi. Ilpunyun ix 0ii 3a3euyail 6azyemovcs Ha
npoyecax, XapakmepHux O CMAYiOHAPHUX YCMAHOBOK 0000YUWEHHS, a4 CamMe MeXAHIYHO20
Qinbmpyeanns, nom aKuienHs, aocopoyii, MemMOpaHHux mexHono2iu ma 3nezapadxcenus. I pynosi
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mexHon02ii 6e33anepeuno € HauedeKMUuSHIUUM MemoooM NiO20MOBKU NUMHOI 800U V NOIbOBUX
YMO8ax, aie UCOKA 8apmicms 00IAOHAHHSA CIMPUMYE IX WUUPOKE POZNOBCIOOHNCEHHSL.

Inousioyanvni  mexnonocii.  ni02omoeku  NUMHOI 800U  nepeddauaomv — HAAGHICMb
“Kuutenvk02080”" npucmpoio, 20J106HUM eNeMEeHMOM K020 Y ICHYIOUUX CbO20OHI 3pA3KAX €
MiKpoginempayitina mempana. 3acobu 3pyuHi Y BUKOPUCMAHHI, BIOHOCHO HeO0poeli, aie He
3a6e3neuyroms HOBHO20 BUOATIEHHS MOKCUYHUX 3a0PYOHEHD.

Bimuusnanuti punok “noivosux’ npucmpois niocomosku 600U no4as aKMueHO pO36UBAMIUCS
v 2014 poyi. ¥V cmammi po3zensnymo icHyroui npucmpoi YKpaiHcbKo2o SupoOHuymea, a came
NepeHOCHY YCmanoeKy 0ns ouucmku 6oou “Cosa’” ma ycmanosky ouuwents 6oou “Oasuc’.

Knrouosi cnosa: numua 600a, noivosi ymosu, Mikpogitempayis, X10pHi maoiemxu.

OB30P METO/IOB U TEXHOJIOI'MA OBPABOTKH BO/bI B ITOJIEBBIX YCJOBUAX
(O0630p JuTepaTypbl)

A.B Ky3bmunuyk, .M. AcTtpesinH
HanmonanbeHblil TeXHUUECKUH yHUBEPCUTET Y KpauHbl "KueBckuil MoJIMTeXHUYECKUH
uHctutyT umenu Urops Cuxopcekoro", r. Kues

Hanneiii 0630p nocsawen npobieme nOO20MoKU 600bl 8 NOAedblx yciosusx. IIpusooumcs
nepeuenb U ONUcCaHue Memooo8 NOO20MOBKU NUMbEBOl 600bl 6 NONEBblIX YCI08USIX, d UMEHHO
npoyeccol  006e33apanicusanusl, MeXaHuuyeckou guibmpayuy, 00eccoIusanus, aocopoyuu u
Membpannoco pazdenenus. Paccmompenvt cywecmsyiowue 6 Yrpaunme u mupe cpedcmea
(mabnemku, pacmeopwl) u ycmpoticmea (Y @-uznyuamenu) oesungexyuu 800vl, UHOUBUOYATbHBLE
Gdunbmposaibhvie yCmpoucmea u epynnosvie YCmaHo8Ku no020mMoeKU numveoll 800ul. Ilposeden
KPUMUYECKUL AHAIU3 NPeuUMymecms u HeOOCMamiko8 6Cex pacCMOMpPEHHbIX MeXHOI02UIL.

Knwouesvle cnoea: numvesas 600a, noiegvle YCI08US, MUKPOQDUIbMPAYUS, XTOPHLLE
maobaiemxu.
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