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Abstract: The paper presents a technology for obtaining Brown’s gas from sea water and
home waste analyzing the energy content of household waste and price of energy produced. Cost
calculations are made and content of waste and seabed sediments are examined.
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Introduction

Output of seawater energy is accomplished by electrolysis, in which water decomposes to
hydrogen and oxygen. Two technologies for water decomposition are known in modern technology:
one is the classic, open and proven by Michael Faraday, and the other, discovered and proven by the
Bulgarian scientist Ilia Valkov, popular in the scientific circles with his English name, Jul Brown.
Faraday's classical technology is relatively easy to achieve by providing a straight, constant current
to electrode plates. When water decomposes, hydrogen and oxygen are released. During the
electrolysis of this technology, in the cleavage of the water molecule, a process of recombination
between the separated oxygen and hydrogen atoms occurs and they immediately bind to molecular
oxygen and molecular hydrogen. This reaction is exothermic, heat is released, the electrolyte is
heated, which makes the whole electrolysis process inefficient because of the high energy losses in
the form of heat.

In another technology, the technology found and applied by Ilia Valkov (Yull Brown), the
electrolysis process is again performed from the right, but the pulsating current at a certain frequency,
shape of the pulse and a certain distance between the pulses. When the frequency of the pulses fed by
the pulsating current, which in this case acts as a forced frequency reaches the resonant frequency of
the molecules or frequency odd own vibrations of water molecules, the water begins to decompose
back into hydrogen and oxygen. But when the resonant frequency is now created conditions the
separated atoms of oxygen and hydrogen to be stored in the atomic species, such as maintaining them
in a stable condition exclusively depends on the stoichiometric ratio of hydrogen and oxygen, the
atoms do not recombine, the water temperature does not rise and hydrogen and oxygen in atomic
form are stored in a stable state. The process in this case is endothermic, with all the energy supplied
to decompose the water, goes to the cleavage of the water molecule. It is relatively easy to establish
first that the temperature of the water does not rise and secondly the different volume occupied by the
molecular and atomic hydrogen and oxygen. This gas of atomic hydrogen and oxygen is known in
science as Brown's gas bearing the name of its discoverer Yull Brown or Ilia Valkov.

Apart from this difference, atomic hydrogen and oxygen or Brown gas, in detonation, do not
explode but implode. The difference is enormous. While in the explosion the wave vector is
centrifugal, in the implosion, the vector is centered, which results in deep vacuum implantation, and
when the explosion is back, the vessel is destroyed. The third difference between molecular hydrogen
and oxygen, often referred to as GAS and atomic hydrogen and oxygen, so called Brown gas, is the
huge difference in energy from combustion. To obtain 1 liter or kg of water when burned, the blowing
gas delivers an energy of 3.72 kilowatts while at Brown's gas, the released energy is 14,278 kWh or
about 3,84 times greater. So we can say that the throbbing gas is burning with a value of 0.26, while
Brown gas is theoretically close to 100%, i. to decompose 1 kg of water requires energy from
14,278 kWh. But conversely, in the burning of decomposition product when we have a throbbing gas,
we will get back only 3.72 kWh, whereas if the same gas is Brownian, we will get almost 14,278 kWh



University of agribusiness and rural development, Plovdiv
19 — 21 October, 2018

if we do not have any extra heat loss or we will get almost 100% return. We say almost because this
process is not a perpetual mobile of the second generation, but is real and close but always less than
100%.

Obtaining of Brown’s gas from sea water

The non-use of seawater so far as a source of "fuel" - hydrogen and oxygen is mainly for two
reasons:

The first reason is that every electrolysis is looking for a high energy efficiency of the
electrolysis process, and it is directly related to the electrical resistance of the electrolyte, which in
this case is an ionic-type electric conductor.

In order to minimize this type of loss, the use of pure and distilled and deionized water with
acid or base addition, KOH is usually used in the optimum ratio. Electrolyte dissociation is a
spontaneous physicochemical process, disintegration of the electrolyte to charged particles (ions),
which occurs as a result of the interaction of the electrolyte with the polar solvent molecules.

The second most important reason for the untapped potential of seawater to date is that in
every electrolytic process a large amount of sludge is released, which in a short time turns the
electrolysis bath into an unusable vessel full of dense sludge separated from the water. With this
technology, this disadvantage is overcome by creating a special separator separating the intensely
released minerals from the water. The process is uninterruptible, and the separated aqueous emulsion
is removed outside the electrolysis apparatus where the water is separated from the minerals

which remain as a damp wet slurry and go for further drying, and the separated water returns
to the bathtub with the addition of fresh water. Continuous bottom-up water circulation helps promote
the separation of minerals as a foam, helping the electrolysis process itself by continuously removing
the extracted solid mineral particles from the electrolysis plates. Simultaneously, ultrasonic panels
are also installed to intensify the process of the water-absorbing apparatus, which further accelerates
the decomposition of the water molecule.

This technology aims to use natural seawater as an electrolyte, as it has good electrical
conductivity. This is also evident from the sea water tests, taking samples from the Black Sea in the
area north of Burgas and from the Aegean Sea, in the area south of Alexandroupolis.

Energy content of household waste and price of energy produced

Since the technology is protected by two useful models and a patent, one option has been
developed for the production of heat and electricity through the so-called co-generation. However,
since the energy input for electrolysis always exceeds that obtained from the burning of Brown's Gas
according to the first law of thermodynamics, the installation is combined and adapted to the
incineration of household waste, are a problem for all municipalities and across the EU as a whole.

Also described as mass incineration or direct incineration, it is a destruction of waste for the
production of heat for cooking, space heating, industrial processes for the production of electricity.
Ash from the combustion process can also be sold for construction of buildings and roads in order to
further reduce the amount of final waste. For direct incineration, dried waste is used, but dried sludge
from the water treatment plant can also be used.

On a large scale, solid waste (including farm and forestry wastes) can be incinerated in heat-
generating furnaces for the heating of steam turbine-driven turbine generators. The size of the power
plant is often limited by the availability of local inputs and is generally less than 25-40 MW.

For comparison, we will give data on different types of fuels. The cost of methane from waste
treatment is about 343.22 leva/ 1000 m3 and the cost of the equipment is 450 euro / MW of equivalent
power, making it possible to pay the plant for less than a year.
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Fig. 1. Diagrams indicating separated countries what kind of preference they have for destroying
household waste: blue color - landfill, red color - recycling and green-burning

Table 1. Prices of natural gas sold by Bulgargaz EAD to end users and customers connected to the
gas transmission network

1.10. to 31.12.2017 343,22 32,26 Commission of energy
and water regulatory

However, using dedicated sources of raw materials, such as the location of landfill
incinerators, the volume can be increased to 50-75 MW, taking into account significant savings. To
illustrate the calorific value of municipal waste, a table is available for comparing the energy content
of different types of fuels with those of municipal waste.

Table 2. Energy content into different types of fuels

Coal 30
Commercial wastes 28
Houshold wastes 9
Dry biology wastes 16
Fresh grass 4
Natural Gas (methane) 55
paper 17
Cooking oil 42
Straw baled 15
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Type of fuel
sugar cane residues
Wood green with 60% moisture
Wood dried on air to 20% moisture

Wood dried in furnace with 0% moisture

Energy content MJ/kg
17
6
15

Some companies have already reached the following parameters when using solid household
waste: Every 1 tonne of solid waste receives 0.670 MWh of electricity. This achievement is too high
because the municipal solid waste mass is 9 MJ / kg or 2.5 kWh / kg. This technology foresees the
combustion of household waste to be stimulated and generated by the additional supply of Brown’s

Gas in the incinerator.

Is it stop recycling to waste’s burn?
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Blue — landfilling, white — recycling, yellow — burning

The diagram below shows that less developed countries prefer waste disposal - blue and with
a low recycling rate - while richer northern countries prefer household waste to be primarily recycled

and incinerated.
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Prices of burning wastes in Denmark
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* Installations without producing energy
** Installations only with electricity power generation
*** Installations with heat and electricity power generation

Determination of the power output of the installation

The proposed pilot plant is projected to be of low power, possibly on the seaside but industrial,
to specify the parameters in industrial conditions. It is planned that the installation will satisfy the
village with about 1,000 inhabitants or about 300 households. It is assumed that each household
should be provided with an energy output of about 6 kW. or 300 X 6 = 1800 kW for households only.

About 50% of household spending is assumed to be for the needs of the municipality,
especially for street lighting or total 1800 + 900 = 2700 kW = 2,7 MW of power must provide the
installation. For evaluation and comparison, a feasibility study is envisaged if the installation is
powered by 3 different uses of the obtained Brownish Gas.

Technology for use of the obtained Brownish Gas for incineration of municipal waste
and production of electricity and heat with co-generation

The first feature of this technology is that a part of the obtained Brown’s gas burns, with the
exhaust gases driving a gas turbine, which in turn drives a compressor and a generator to produce
electricity. After using the turbine energy, the exhaust gases are used to produce steam and hot water
for industrial and domestic use, and the condensed Brown gas is taken off as pure distilled water.

Similar to the combustion of natural gas to propel the gas turbine, compressed air is
compressed in the combustion chambers, compressed by a compressor driven by the gas turbine.
Unlike natural gas, where air is needed for burning methane, when burning Brown’s gas, air is needed
to cool the walls of both the combustion chamber and the exhaust gas temperature, the same
depending on the quality of the turbine moves between 900 and 12000C. Unlike methane, Brown gas
has oxygen in its composition, so the incoming air only serves to cool both on the walls of the
combustion chamber and the temperature of the exhaust gas driving the gas turbine.

The other part of Brown's Gas is used to ignite and maintain combustion of household waste.
Energy separated from waste incineration is used for steam generation, which drives a steam turbine,
respectively a generator according to the classical scheme. The new one in this case is the combining
and combining of the Combustion Gas combustion, in one case only for the maintenance of the
combustion of the household waste and for the direct drive through the steam produced, of a steam
turbine with a generator, and in the other for the direct propulsion of a gas turbine with a generator.
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Under this scheme we have two generators, with two turbines - gas and steam. After the two
turbines, the exhaust gases are directed to steam-generating heat exchangers for heating water
intended for substations for domestic and industrial use. Another feature of this scheme is that a part
of the spent gas of Gas from the gas turbine heats in a special drying apparatus the mineral sludge for
drying obtained from the production of Brown's Gas itself. The Brown’s gas condensate is plain pure
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Fig. 4.

The second feature of this scheme is that the evaporated seawater from sludge and then
condensed into the condenser is recycled for gradual accumulation and transformation into heavy
water. Here is the feature that Brown’s Gas makes water much easier, while deuterium remains in the
sediment as heavier and evaporates in the drier, then condenses and returns again to generate Brow’s
Gas in cages charged only from condenser of the dryer, to re-evaporation and condensation to a
satisfactory concentration of heavy water. Here is also the difference in weight because heavy water
is 11.11% heavier than normal and relatively easy to concentrate and separate.

Energy efficiency of the household waste incineration plant with co-generation and
energy price

The power of the entire plant is 3375 kW, and in one hour it will deliver an energy of 3375
kWh. For a 24-hour period, the plant will need to deliver an energy of 3375 x 24 = 81,000 kWh / day.

The energy produced from the incineration of household waste is 2500 kWh / day.

Therefore, the energy obtained only from sea water will be: 81000 kWh / day - 2500 kWh /
day = 78500 kWh / day.

Or for 1 hour - 78500: 24 = 3270,83 kWh / hour.

To get the flow of seawater pump: 3270,83 kWh / hour: 14,289 kWh / kg = 228,9 kg / hour or
the flow rate of the pump should be:

Q =250 liters / hour

With a seawater flow rate of 250 liters / hour or 250 kg / h 250 kg / hour x 14,289 kWh / kg =
3572,25 kWh / hour.

Or 3572.25 kWh / hour x 24 hours = 85734 kWh / day.

From this energy we assume that about 10% will go to keep combustion in the household
waste incinerator or the remainder of the 85734 - 8573.4 = 77,166.6 kWh / day.
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It will be used to propel the gas turbine. Since the power of the plant is 3375 kW, capable of
delivering an energy of 81,000 kWh / day, summed up by the energy given by Brown's Gas, we will
have: 81000 + 85734 = 166,734 kWh / day.

For co-generation, the ratio of electricity to heat is approximately 1: 1 or 166 734 kWh / day:
2 =83367 kWh / day of electric power and even more heat.

If we assume that the installation will be powered only by starting from an external power
source, in this case by an Electricity Distribution Company and after entering the mode, part of the
generated energy will go to power the electrolytic baths, the resulting electric energy will be:

83367 kWh / day - 85734 kWh / day = - 2367 kWh / day

ie. this is the energy to be added by an external source, in this case by any of the Energy
Distribution Companies. But if the concept of own power from an additional renewable source - solar,
wind or sea waves is adopted, the situation is radically changing.

Energy price

If the concept is taken for the plant to be fully powered by an external source, then the revenues
from energy production will be as follows: 3473,625 kWh / hour - electricity received only at start-
up for about 4 hours until it enters the facility mode and at the electricity price of BGN 0,20.

3473,625 kWh / hour x 0,20 BGN = 694,725 BGN / hour x 4 hours =2778,90 BGN / 4 hours.

After running for maintenance, you will need: 2367 kWh / day x 0,20 BGN = 473,4 BGN /
day or 473.4 BGN / day x 365 days = 172 791 BGN / yr. as an expense

This is because instead of installing the power supply 83 367 kWh / day, uses an external
source only 2367 kWh / day, because 85 734 kWh / day of the energy produced is returned to power
the plant.

83367 kWh / day - heating energy With a heat price of 90.74 BGN / MWh = 0.09074 BGN /
kWh we will have: 83367 kWh / day x 0,09074 = 7564,72 BGN / day - revenue or only for the heating
season and hot water 7564.72 v / day x 180 days =1 361 649.60 lv / yr.

and adding only for hot water over the other half of 185 days For 300 households, 5 cubic
meters / month water = 1500 cubic meters / month and 1500 cubic meters. x 6 months = 9000 cubic
meters of water

9000 cubic meters. X 0,09074 = 816,66 BGN / 6 months

Or total for heating and non-heating season: 1 361 649,60 + 816,66 =1 362 466,3 BGN / year

By subtracting from the total amount the energy consumption for maintenance of the whole
installation amounting to BGN 172,791 / yr. we will receive: 1362 466,3 v/ yr. - 172 791 BGN / yr.
= 1189 675.3 BGN / yr. earnings-only from earned energy, without any revenue from the sale of
sludge, a raw material for metallurgy, especially for rare metals.

Cost of all installation

As highlighted in the above slides, the value of a plant for the production of methane from
municipal waste, relative to kW of installed capacity, amounts to an average of about 450 € / kW.

As the proposed plant has a capacity of 3375 kW, the estimated cost of the installation will be
around 3375 kW x 450 € / kW =1 518 750 € or 3 037 500 BGN.

The composition and the price of the end production

An important moment in the formation of the final price of Brown gas is the price of the raw
material from sludge for various metallurgical activities. For example, for uranium mining, the ore,
which is essentially earth and rock, is finely crushed and uranium is enriched in a gravitational
method. The uranium content in our field, which is about 30 in number, is from 0.01% to about 0.1%.
According to the laboratory analysis, the content of uranium in the sludge generated during the
production of Brown’s Gas is of the same order - about 0.048% (0.481 mg / kg). The extraction of
this type of metal in all cases necessitates its enrichment as it is in a relatively low composition in the
ore. One of the well-known technologies for uranium ore enrichment is fine ore grinding, mixing with
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water and gravitational separation of uranium-rich dispersed particles. In this case, this process cycle
for enrichment is shortened because the finished product is present - finely dispersed sludges that are
ready or almost ready for separation.

As a concurrent production of Brawn’s Gas extraction, sludge is drained, condensed and
returned for reuse, so that gradually heavy water accumulates in this circle, which in this case is a
technological waste but an expensive product of the nuclear energy market for peaceful purposes.
The price varies around $ 7520 / kg of heavy water extracted from every 5 cubic meters of sea water.
With 250 1/ hour of sea water, the amount of intake per day will be 250 x 24 = 6000 1/ day or almost
1 kg of heavy water a day or 365 kg / yr.

365 kg /yr.x 7520 $ / kg =3$ 2 744 800 / yr. Ie. only with heavy water, with a dollar exchange
rate of 1.75 leva / $, the revenues are about 4 times higher than those for energy production.

At $ 1.75/$ exchange rate we will receive: 2 744 800 $ x 1.751v/ $ =4 775 952 1v only from
heavy water.

Summed up with the revenues from the produced energy we will have:

1 189 675,3 BGN +4 775 952 =5 965 627,3 BGN / yr.

One of the most expensive rare metals in the world, these are Osmium and Californium, which
are probably also contained in seawater. For example, the price of 1 gram Osmium reaches up to
200,000 dollars, and 1 gram of Californium up to § 6.5 million. However, due to the incomplete yet
complete laboratory analysis of the largest possible number of rare metals, it is almost impossible to
make any calculation. Below are some of the items for which there is information and data in tabular
form.

With existing uranium ore enrichment technologies, the price of 1 kg of enriched ore varies
from $ 70 to $ 250 / kg. This is just one of the examples that highlight the great prospects for a drastic
reduction in the cost of the produced Brownwood Gas, even more so that Brow’s Gas can itself be
used as a direct metal energy in metallurgy. At present, only 14 elements in the sea are available, as
there are no detailed studies. Please note NO detailed research has been done on the sludge from
Brow’s Gas Extraction. Information on the content of metals and minerals in marine WATER is
complete on the Internet, including data on sludge content, seabed sediments, different depths and
sea basins. But these data are fundamentally different from those obtained from the sludge from
Brown's Gas.

Table 3. Composition of bottom sediments with heavy metal concentration with samples taken at
10 stations in the coastal

Station Ne Zinc Cadmium Lead Nickel Copper Chromium
1 10,9 0,1 4,8 2,9 2,0 4,8
2 6,7 0,1 4,9 2,4 1,0 1,5
10 1,5 0,1 4,0 1,3 1,3 -
13 1,6 0,1 6,4 3,4 1,0 1,0
14 3.4 0,1 10,4 4,1 1,2 1,0
17 1,9 0 12,3 3,3 1,0 1,0

50 13,4 0,1 9,9 5,7 4,4 6,1
51 8,5 0,1 14,8 4,3 3.8 7,0
52 43,9 0,1 20,6 15,9 14,5 14,5
53 12,2 0,1 11,1 6,4 2,5 4,0
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Table 4. Average values

Cranuus Ne Hunk Kagmuii OJ10B0 Huxexn Men Xpom
- mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
- 10,4 0,1 9,92 4,97 3,27 4,09

Table 5. Concentration of heavy metals in the Black Sea water to a depth of 20 meters

6a Ni Cu Zn As Cd Pb Mn Al Cr Na K Fe Ba U
mg/k mg/k mg/k mg/k mg/k mg/k mg/k mg/k mg/k mg/k mg/k mg/k mg/k mg/k

g g g g g g g g g g g g g g
suslzenz 3318 170 3,92 1,60 0,042 2,430 483 10,61 6966 5713 212 3090 0,932 0,481
KEK 2750 161 3,26 1,41 0,048 1,079 164 9,82 8493 5115 181 2770 0,579 0,406

Formulation of important laws, postulates in the production of Brow’s Gas

The important rules that appear to be the key to obtaining high energy in burning H and O are
as follows:

1. Hydrogen and oxygen should be stored in atomic form until they are incinerated.

2. Molecular H2 and O2 are obtained in two cases: - in water intervention with a straight non-
pulsating current. - if the amount of H or O is much higher than the required stoichiometric ratio in
the obtained Brownish Gas, conditions for recombination of the atoms and an exothermic reaction
occur, the atomic H and O atoms being bound and becoming molecular.

3. Atomic H and O are only obtained in pulsed, pulsed, direct current interference with a
certain frequency and shape.

4. The percentage ratio between the amount of atomic and molecular H2 and O2 depends on
how much the shape and ripple of the direct current approximate to the instant shape and the
resonance frequency of the water.

5. The resonance frequency, shape and amplitudes of water frequencies depend on
temperature, aggregate state and dispersed substances in the water itself.

6. Indicators for obtaining Brown's Gas - atomic H and O are: - keeping the water temperature
in the electrolysis process; - On ignition, implosion, not explosion.

7. At the ideal BRAUN GAS (atomic O and H), we can get up to 3.84 times more energy than
that obtained by combustion of molecular hydrogen and oxygen.

8. Brownish gas is only obtained by impulse action on the water molecule.

9. The amount of Brownow Gas depends on the shape and frequency of impulses, and as much
as this frequency is closer to the momentary resonance frequency of the molecules, and the shape of
the pulses themselves corresponds to the natural vibration, the greater the amount of Brown's Gas is
produced by the same input energy.

10. When placed only in a potential pulsating field at resonance frequency, the water molecule
undergoes a particularly agitated state due to the increased angle between the hydrogen atoms and
their distance to the oxygen atom. An important indicator of this phenomenon is a sharp drop in water
density.

11. As the shape of the pulse is more deformed, the more molecular hydrogen and oxygen are
produced instead of the atomic ones. The ratio between the area of the rectangular impulse attributed
to the area of the deformed gives us the percentage ratio of the obtained atomic and molecular
hydrogen and oxygen. This is also a quantitative measure of the quality of the obtained Browne Gas,
which can also be monitored electronically.
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12. The production of Brown gas from seawater is associated with a particular phenomenon.
Atomic hydrogen and atomic oxygen, although one is a strong reducer, and the other strong oxidant
under conditions of a potential electric field pulsating in resonance with its own frequency and shape
of the impulses of the water molecules, do not enter into chemical interaction with the continuously
released sludge; act as a catalyst for removing, coagulation, and concentration of metal compounds
in sludge. This is evidenced by the numerous experiments such as the phenomenal example of the
case being that although the Black Sea is one of the lowest salinity water, the content of metals in the
sediments formed in receiving Brown's gas is hundreds to thousands times higher with the natural
bottom sediments precipitated millions of years at the bottom of the seas and oceans and
commensurate with concentrations in nodules and concretions formed on the seabed for millions of
years, accumulated at depths below sea level from 800 to 2500 m.

13. Since the ratio of normal hydrogen to isotope deuterium in nature is 5000: 1, the
continuous production of Brownow Gas leads to accumulation and production of concentrated heavy
water which is difficult to decompose and in this case is a waste product, such as every 5000 1 (kg)
of electrolyzed water will accumulate 1 1 of heavy water in the tub. 1 liter of heavy water (with
Deuterium) weighs 11.11% more than normal. Therefore, it can be formulated: 11.11% is a measure
or criterion for the percentage of Deuterium in the resulting heavy water.

14. The technology for producing Brown’s gas from seawater is the cheapest way to extract
heavy water in large quantities, since heavy water is a waste product in this case.

15. Methane is about 30 times more contributing to the greenhouse effect than carbon dioxide.
Brown's gas products when burned are pure pure distilled water, absolutely harmless, which can be
used, including for drinking.

Possible options for manufacturing Brown’s gas

Energy efficiency of Brown's Gas

Since the energy obtained during the burning of the Brown’s gas is always lower than the
energy input, according to the energy conservation law, the ratio between the incineration and the
applied for the decomposition of the water molecule is as follows: To decompose 1 kg of water at
atomic H and 0, 14,289 kWh of energy is needed. In the burning of the atomic H and O, the energy
obtained will be equal to the input, i. we will get 14,289 kWh of energy or energy will be:

ne = 14,289 / 14,289 = 1 or multiplied by 100 gives us 100% if only the atomic but not
molecular hydrogen and oxygen in the obtained Brown gas.

But if 14,289 kWh / kg of water are used for the decomposition of the water molecule and we
get not atomic but molecular hydrogen and oxygen, then when they burn, we will get 3.72 kWh / kg
of energy or the energy factor will be: n. = 3,72/ 14,289 = 0,26 or multiplied by 100, we will get 26%

i.e. the difference in energy efficiency in combustion of atomic and molecular hydrogen and
oxygen is accurate

14.289 : 3,72 = 3,84 times

This phenomenon allows the burning gas to burn incredible temperature to about 6000°C. But
these temperatures are achieved “selectively” according to the material to which the flame is directed.

This makes it possible to heat at different temperatures when directing the flame to different
materials. This is an incredible phenomenon that is only observed in Brown's Gas. This phenomenon
could be used in the extraction of rare metals from polymetallic ores or, in the case of polymetallic
"sludge", obtained from the extraction of Brow’s Gas from seawater. But this is yet to be explored in
detail and proves.

Brown’s Gas Industry Options

From the options described under items 13.1 and 13.2 described above, Brown’s Gas
industrial production can be summarized as follows:

1. Extraction of Brown’s Gas

2. Incineration of Municipal Waste
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3. Electricity production

4. Extraction of valuable raw material for black, non-ferrous and rare metals metallurgy

5. Extraction of pure distilled water, which may also be used for drinking purposes. This
option turns the technology into a desolate installation.

6. Extraction of heavy water. Every 5,000 liters of seawater can get 1 liter of heavy water.

The content of some metals in the sediment produced by Brown’s Gas extraction from
seawater reaches more than 4,400 times the natural sediment of the seabed. This phenomenon is
explained by the strong reductive and oxidative impact of atomic hydrogen and oxygen, whereby the
process is transformed into a "flotation" concentrating plant for the concentration of metals in the
sludge obtained.

The content of some of the rare metals is commensurate with the content of the ore deposits
and after their enrichment. The advantage of this technology is that it gives us a practical unlimiteD
source of extraction of black and rare metals.

It is possible that the energy obtained during the burning of the Brown Gas will be greater
than the energy used for its production

This option can be realized as described above according to the illustrated scheme, the energy
generated by the combustion of Brown's Gas is also added to the energy generated by the incineration
of household waste in an incinerator, but the incinerator is converted into a boiler or steam generator
to generate overheated steam for electricity generation. The necessary steam gas for steam generators
is a small part of the total amount and is only to support the burning of household waste. The bulk of
the produced Brown’s Gas goes to burning in a boiler and extracting electricity.

In the aforementioned diagram only one of the examples of heat conversion in electrical is
shown. Another possible scheme is to use a fuel cell block instead of a steam turbine and a turbine
generator, with Brown's Gas being used entirely to generate fuel cell fuel technology.

With existing technologies, the only obstacle to using fuel cells on larger industrial scale is
the lack of sufficient hydrogen and oxygen. Their industrial mining is an old-fashioned "recipe" from
the time of the First World War, when the Germans produce hydrogen in large amounts of
decomposition of methane, and in the present case the remainder of methane is converted to carbon
dioxide - one of the main causes of the greenhouse effect after methane. Under the proposed new
scheme with Brown's Gas, the only product that is produced from fuel cells other than electricity is
pure distilled water, making this technology also a proprietary industrial desiccant for seawater.

IInj10THA NPOMUIILJIEHA HHCTAJAIMSA 32 IPOU3BOJACTBO HA €HEPIrus OT
MOPCKA BOJAa U OUTOBH OTHAABIH

Yasnap Kamenapos, [inamen Kamenapos

BnBenenne

JloObuBa Ha eHeprusi OT MOPCKa BOJA CE OCBINECTBSIBA, UPE3 EIEKTPOIIN3a, IIPH KOSTO BOAATa
ce pasjiara Ha BOAOPOA M KHUCIOpOXA. B chBpeMeHHara TEXHMKa ca MO3HATH JBE TEXHOJOTUHU 32
pasilaraHe Ha BoJlaTa — €/IHaTa € KJlaCh4ecKara, OTKpUTa U Joka3aHa oT Malikbs @apajen, a agpyrara,
OTKpHUTa M JI0Ka3aHa OT Owbirapckus yueH Wnus BbIKoB, MO MOmyispeH B HaydHHUTE Cpeau C
anruiickoro cu ume FOn bpayH.

Knacuueckara TtexHonmoruss Ha ®apazeil ce MOCTUIa CPAaBHUTEIHO JIECHO, Karo ce IojaBa
IpaB, MMOCTOSIHEH TOK Ha eJeKTpoaHu miouu. [Ipu pasnmaraneTro Ha Bomara ce OTIENS BOJOPOI U
kuciaopon. Ilo Bpeme Ha enexTponuszara IO Ta3uW TEXHOJOTHWS, IPHU Pa3LENBAaHETO Ha BOJHATa
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MOJIEKYJIa HACTHITBA IIPOIEC HA PEKOMOUHAIIS MEXKIY OTJICIICHUTE KUCIOPOIHU U BOJOPOIHH aTOMH,
KaTo TE€ BeJHara ce CBbP3BaT B MOJIEKYJISIPEH KHCIIOPOJ U MOJEKYISIpeH BOJOpoJ. Ta3u peakius e
€K30TepMHUYHA, KaTO C€ OTHENs TOIUIMHA, €JIEKTPOJIUTA CE€ 3arpsBa, C KOETO LIENUs €JIEKTPOIU3EH
MpoLec ce MpeBpbhIIa B HE e(PEeKTUBEH MMOPaIu TOJIEMUTE €HEPrUifHU 3ary0u oTAeNeHu noj gpopmara
Ha TOILUIMHA.

ITo npyraTta TeXHOJIOTHsI, TEXHOJOTHATA OTKpUTA U TiprioxkeHa oT Wnus Beikas (FOn bpayn),
€JIEKTPOJIM3HUS IIPOLIEC OTHOBO CE€ OCBIUIECTBABA OT MPaB, HO MYJICUpAI] TOK C ONpeJeieHa YeCToTa,
(dhopMa Ha UMITyJIca ¥ ONPEICJICHO Pa3CTOsIHUE Mex Ay umirysicure. Korato yecrorata Ha UMITYJICUTE
MOoJaBaHU Ype3 MyJICUPAILUS TOK, KOSATO B Cllydasi C€ sIBSIBa KaTO MPUHYAUTEIHA YECTOTAa, TOCTUTHE
pEe30HaHCHATa YeCTOTa Ha MOJIEKYJIUTE UM YeCTOTa YeTHA Ha COOCTBEHUTE TPENTEHUS HA BOJHUTE
MOJIEKYJIM, BOJlaTa 3amouBa Jia ce pasjiara OTHOBO Ha BOAOpOA U KuciopoAa. Ho npu pezoHaHncHaTa
YecTOTa BEeUe Ce Ch3/1aBaT YCJOBHSI OTIEICHUTE aTOMHU Ha KUCIOpOAa U BOAOPOJa, Ja CE 3amassT B
aTOMapeH BHUJ, KaTo TAXHOTO 3ama3BaHe B CTAaOMIIHO CBHCTOSHUE H3KIIOUUTEIHO 3aBUCH OT
CTEXHOMETPUYHOTO CHOTHOILIEHUE HA BOJOPOJIa U KUCIOPOJa, KATO aTOMHUTE HE c€ PeKOMOMHUPAT,
TEeMIlepaTypaTa Ha BojJaTa HE Ce MMOKauBa U BOJAOPOAA U KUCIOPOJa B aTOMApPEH BUJ CE ChXPaHSIBaAT
B cTabuiHo cberosiHue. [Iporeca B To3u ciyyail € eHI0TepMUYeH, KaTo 1saTa eHeprus ojaBaHa 3a
pasiiaraHe Ha BojaTa, OTHMBAa 3a pa3lENBaHE HA BOJHATA MOJIEKYyJa. ToBa CpaBHUTEITHO JIECHO C€
yCTaHOBSIBAa IbPBO, Y€ TEMIIEpATypaTa Ha BOJaTa HE ce MOKayBa 1 BTOPO M0 pa3INyHus 3aeMaH 00eM
OT MOJIEKYJISIPHUTE U aTOMapHU BOJOPO U KUCIOpOoA. T0o3U ra3 oT aTOMapHU BOJIOPOJ U KUCIOPO]L
€ MO3HaT B HayKaTa, kato bpayHoB ra3, Hocell uMeTo Ha HeroBusi oTkpusaten KOn bpayn wiu Unus
Bbikos.

OcBeH Ta3u pa3iuka, aTOMapHUTE BOAOPOA U KUCIOPOa Wik bpayHoBuUs ra3, mpu JeTOHALUs
HE eKCIUIOAMNPAT, a uMIutoaupar. Paznukara e orpomHa. JlokaTo rnpu eKCcruio3usiTa BEKTopa Ha BblIHaTa
€ LIEHTPOOEKEH, TO MPU MMILIO3UATA, BEKTOpA € LIEHTPOCTPEMUTENIECH, B pe3yaTar Ha KOETO Mpu
VMMIUIO3HsSI B 3aTBOPEH ChJ, C€ MOTydyaBa ABIOOK BaKyyM, a MPU €KCIUIO3Us C€ MOoydaBa 0OpaTHO,
CHIBT CE pa3pyllana.

Tperara pasziuka MexIy MOJIEKYJISIPHHsS BOLOPOA U KUCIOpox, yecto HapuyaH ["'BPMALLL
I’A3 u aromapHus BOIOPOJ M KMCJIOPO/I, Taka HAMMEHOBaHUsI bpayHOB ra3, ToBa € orpoMHara pa3jinka
B €HEPruMTe MOJTY4YaBaHU MpPU U3rapsiHe. 3a mojlydyaBaHe Ha | JUTHpP WIM KT BOJAA MPHU U3rapsiHe,
rbpMsIIIHsL Ta3 otaenst eneprus ot 3,72 kWh, nokaro npu bpayHoBuS Ta3, oTneneHaTa SHEPIus €
14,278 xWh unu okono 3,84 mbptu mo-roysiMa. Taka ye MOKEM Jja KaxXeM, ue TbPMSIIIH Ta3 u3raps
c kna 0,26, nokato bpayHoBust ra3 TeopetndHo ce noommkaBa 10 100 %, T.e. 3a 1a pa3noxum 1 kr
Bos1a € HeoOxoauma eneprus ot 14,278 kWh. Ho o6paTHo, pu nsrapsiHeTo Ha pas3yiosKeHHs IPOIYKT,
KOTaTO UMaMe T'bPMSIIIL T'a3, 11e oyduM oopatHo camo 3,72 kWh, nokato ako cwius ras € bpayHos,
mie noxy4yum noutu 14,278 kWh, ako HsiMaMe HSIKaKBU IPYyTH AOIBIHUTEIHN TOIUIMHHY 3aryOH WK
e noxyuum noutu 100% BB3BpHIIAEMOCT.

KaszBame mouTw, 3amoro To3u mpolec He e neprneryyM mobuie ot Il-pu pox, a e peanen u
ONMM3bK, HO BUHAru 1mo-Maisk ot 100%.

HonyyaBane Ha bpayHoB ras or Mmopcka Boaa

3a J1a ce HaMasAT MaKCHMAJIHO TO3U THI 3aryOu ce € MpeMUHAJI0 KbM M3MO0JI3BaHE HA YHMCTa
U JIeCTUIINpaHa 1 AeHOHU3UpaHa Bojia ¢ 100aBKa Ha KMCEIMHA WM OCHOBA, 0OOMKHOBEHO C€ N3IO0I3BA
KOH B ontumanHo choTHOLIeHHE. EnexTponuTHata AMcCOLMAIUS € CIOHTaHEH (PU3MKOXMMUYEH
npouec, pasnaj (Auconualys) Ha eIeKTPOIUTa 10 3apeeHH YacTULlM (HOHM), KOMTO C€ OChILIECTBAaBA
B pe3yJTaTr Ha B3aMMOJECHCTBUETO Ha €JIEKTPOJIMNTA C MOJIIPHUTE MOJIEKYJIM HA pa3TBOPUTEIIS.

BropaTa Haii-chlecTBeHa NMpUYHMHA 32 HEW3IOJI3BAHWUTE BH3MOXKHOCTH HAa MOpCKaTa BOJA
J0cera e, 4e MpH BCEKU €JIEKTPOJIM3EH MPOLEC ¢e OTAEIAT U OTPOMHO KOJIUYECTBO yTallKu, KOUTO 32
KpaTKO BpeMe€ MpPEBPBIIAT EJICKTPOJM3HATa BaHAa B HEW3IOJI3BAEM ChHJl IBJICH C T'bCTa yTalKa
otaeneHa oT BoAara. C HacTosIaTa TEXHOJIOTHUS TO3U HEJIOCTAThK € MIPEOJI0JISH, Ype3 Ch31aBaHe Ha
CIIEIUAJIeH CenapaTrop OTIEIN] WHTEH3UBHO OTICILIIUTE ce MHHEpaau OT Bojara. lIporeca e
HEeNpeKbCBaeM, KaTo OT/eNieHaTa BOJHA EMYJICHSI C€ OTBEX/1a U3BbH €JIEKTPOJIM3HHUS arnapar, KbAeTo



Proceedings of the International scientific and practical conference
“Bulgaria of regions’2018”

BOJiaTa C€ OTHENs OT MHUHEpAJUTe, KOUTO OCTaBaT, KaTO I'bCTa BJaXKHA Kalla M OTHBAT 3a IO-
HATaTHIIHO MOJCYIlIaBaHE, a OT/EJeHaTa BoJa Ce Bpbllla BbB BaHaTa ¢ JoOaBKa Ha CBeXa BOJA.
HenpexbcHaraTta nupKyJanus Ha BoJaTa C IIOCOKAa OTAOJy Harope, cromMara 3a OTAEISHETO Ha
MUHEpaJIUTE KaTo MsHa, C KOETO clioMara Ha caMus MpoIiec Ha eJIEeKTPOIn3aTa, KaTo HeMpPeKbCHATO
OTCTpaHsABa OTACIICHUTC TBbPAU MUHCPAJIHU YaCTUIIH OT CIICKTPOJIU3HUTC ITJIOYH. YCHOPC‘I[HO C TOBa
3a MHTeH3u(uUIMpaHe Ha Tpoleca Ha BOAONAJAaBallldsg amapaT ca MOHTHUPAHU U YJITPa3BYKOBH
MaHeu, KOUTO TOMBJIHUTEITHO YCKOpSBAT pa3naja Ha BOJHATA MOJIEKYJIa.

Ta3u TexHonorus Lean ecTecTBeHaTa MOPCKa BOJA Jia Ce M3IO03Ba, KaTO €JIEKTPOJIUT, Thil
KaTo UMa JIOCTaThyHO M00pa eneKTpornpoBoauMocT. ToBa € BUIHO W OT MPOBEACHUTE TECTOBE HA
MOpCKa BOJIa, KaTo ca B3eTu mpodu oT YepHo Mope B paiioHa ceBepHO oT byprac u ot Ereiicko mope,
B palioHa I0HO OT AJIEKCaHIPYTIOJINC.

EHepruiiHo cbabpkaHue Ha OUTOBHUTE OTHAABUM W I[€HA HA MPOU3BEIEHUTE
eHepropecypcu

Twit KaTo TECXHOJIOIrusATa € 3alluTCHa C ABa IIOJC3HU MOJACJIAa U IIaTCHT, B CAMHHUA MOJACI €
pa3paboTeH BapuaHT 3a MMPOU3BOJICTBO HA TOILIO U €JI.eHEePTHs, Upe3 TaKa HapeueHara Ko-TeHepaIusi.
HO THI KaToO BJIOKCHATa eHeer;I 3a eneKTponmaTa BHHAIrv HaJiBUI1aBa nonyquaTa HpI/I I/ISI‘apHHeTO
Ha bpaynoBust ['a3 chriiacHO MbpBUS 3aKOH HAa TEPMOJMHAMUKATA, TO 32 J1a C€ MOJIYYH Ha MU3X0/1a I0-
roJIsIMa €HePTrHs OTKOJIKOTO Ha BXOJa MHCTANIANMATA € KOMOMHHMpAHa U PUCIIOCOOeHA 3a U3rapsHe Ha
OWTOBH OTIAIBIM, KOUTO BCE MOBEYE CE SABABAT MpoOieM Ha BCHYKH oOmmHM U B 1enus EC karo
1I5J10.

Twit KaTo 3a YHUIOKABAaHETO Ha OWTOBHTE OTHAIBIM Ca CE€ HAJOXKWIA TPU BHIA
TEXHOJIOTUU — €[HaTa, Hali-CTapara € ¢ Haii-OOMKHOBEHO NIEMIOHHPAHE, ApyraTa TEXHOJIOTHS € Ype3
pelMKIMpaHe W Tperara € upe3 wm3rapsHe. B Hacrosimara pa3paboTka € MPEeACTaBEeHO €IHO
W3clie/IBaHe, KOU IbpKABU MO Teorpad)CKU MOSCH KbM KOS TEXHOJIOTHSI ca C€ HACOYWIN 32
YHUIIIO’KaBaHe Ha OMTOBUTE OTHaAbIH. OT MpefcTaBeHaTa quarpama ce BUK/a, 9 FOKHUTE TbpKaBy
KBbM KOHUTO CIiaJa 1 B’bJII‘apI/IH, ca C€ HACOUYUJIX KbM ,[ICHOHI/IpaHe Ha OTIIaabLMTC, a KOJIKOTO Ca I10- Ha
CeBep IbPI)KABHUTE, TOJKOBA MOBEUE CE€ HACOYBAT KHbM JIBaTa THUIA YHUIOKABAHE — PEIHMKINUPAHE H
u3rapsite.

[Aunarpamu noKassalwy OTAGNHU AbPIKABU KaKbB TUN NPeAnoYUTaHMA
MMaT 3a yHUUoKaBaHe Ha buTosuTe oTnagbum
CUH UBAT — AleNOHMPaHe, YepBeH UBAT — PeUMKAMpaHe U 3eNeH-
u3rapaHe

120

100 — — pr————

40

20

Mepumn ®panuma lepmanus Xonanawa

Onucsado Oome€ M Karo MAaCOBO H3rapsaHC W JUPECKTHO H3rapsgHE, TOBA € HU3rapsgHE Ha
OoTnaabOM 3a HNPOU3BOACTBO Ha TOIVIMHA 3a TOTBCHC, OTOIUICHHUC 3a MOMCHICHUSA, MNMPOMHINICHU
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MIPOLIECH 32 TIPOU3BOICTBO HA eleKTpoeHeprus. [lenenta oT TopuBHUS MPOIIEC MOXKE CHINO Aa ObAe
MpoJaBaHa 3a CTPOMUTEICTBO Ha Crpagd M MbTULIA C IeJ JAONBJIHUTEIHO HaMmalsBaHE Ha
KOJINYCCTBOTO Ha KpaﬁHI/Iﬂ OTIHagdbK. 3a JAUPCKTHO U3rapsAHC CC U3NO0JI3BAT U3CYUICHU OTIIaABbLH, HO
MoOTrarT Jia ce M3IMO0J3BaT U U3CYIIEHH yTailku OT BOJONPEUNCTBATEIHUTE ChOPBKECHHUS.

B romxam Mama6 TBbPAUTC OTIaAbIH (BKJIIO‘II/ITGJIHO oTInaapa OT 3€EMCACIINCTO U
JIECOBBJCTBOTO) MOT'AT Jla Ce U3rapsT B MM 3a IPOU3BOACTBO Ha TOILIMHA 32 3arPsSBaHETO Ha MapHU
KOTJIH, 33/IBIDKBAIU TypOO-TeHeparopu. PasMepbT Ha eIeKTPOIIEHTpaIaTa 4eCTo € OrpaHnYaBaH OT
HaJIMYUETO HA MECTHH CYPOBHHH M B OOITHS CITy4yai € mo-Majko oT 25 — 40 MW.

3a CpaBHCHHUC IIC JaACM TaHHHU, 3a Pa3JIMYHU BUIOBC rOpHBaA.

CebecroifHOCTTa HAa METaHa, MOJy4YeH OT 0O0paboTKara Ha OTHAIBIM € okono 343,22 nB.
BBb3MOXKHO U3IJIAIIIAHETO HA NHCTAJIalluATa Ja CE OCBHIICCTBHU 3a I10-MaJIKO OT €Ha IroanHa.

3abenexcka: [enume ne 6xk1048aM YeHU 3a OOCMBA U NPEHOC NPe3 2a30NPEHOCHAMA Mpexcd,
onpedeneHu no peda na Memoouxama 3a onpedesiHe Ha YeHu 3a O0CMbN U NPEHOC HA NPUPOOEH 2a3
npe3 eazonpeHocuume mpexcu, coocmeenocm na "byneapmpanceas” EAJ].

Ta6auna 1. Llenu Ha npuposeH ra3 npu npogaxo6a ot bynrapraz EAJl Ha kpaiiHu cHaOAUTENN U HA
KJIMEHTHU NPUCHEINMHEHU KbM Ia30IIPEeHOCHATa MpeXa

eoio 7B. / Xui. M° 6e3 akim3 | sB. / MWh 6e3 akuu3 | OcHOBaHHE 3a [ICHHUTE
pHO u JJC u JJC Ha NIPUPOJIEH ra3
Pemenne na KEBP —
1.10.-31.12.2017 343,33 32,26 Nel122/29.10.2017

Upe3 u3mon3BaHEeTO Ha CHEIUATHO NMpeJHa3HAYeHH H3TOYHHUIIM HAa CypOBHHH O0aue, KaTo
HampuMep pas3lojlaraHeTO HAa WHCHUHEPATOPU Ha TepeHa Ha CMETHUINaTra, 00eMbT MOXe Ja Obie
yBenuueH 110 50 — 75 MW, kato ce OTYuTaT 3HaYUTEITHH HKOHOMHUH.

3a OHarJIcasiBaHC HA KaHOquHOCTTa Ha 6I/ITOBI/ITG OoTnaagblu € JaJaCHa T3.6HI/II_[3. 3a CpaBHeHI/Ie
Ha EHePTHMHOTO ChIbP)KaHUE HA PA3IMIHUTE BUOBE TOPUBA C T€3W HA OUTOBUTE OTTHAIbIIN.

Tadoauua 2. EHepruitHo ChAbpKaHUE HA PA3JIMYHUA BUJOBE TOPHBA

Bua ropuso Enepruiino coabp:kanue B MJ/kg
Brriuma 30
TBpProBCKU OTHAIBIU 28
BuTtoBu oTHaaLIu 9
Cyxu OMOJIOTHYHU OTIAIBITH 16
TpeBa cBexa 4
[Ipuponen ras (MeTaH) 55
Xaptust 17
Oumo 42
Cnama GanipaHna 15
3axapHa TPBCTHKA OCTATHIHU 17
JbpBa 3enenu ¢ 60% Biara 6
JbpBa cymenn Ha Bp3ayX 10 20% Biara 15
JnpBa cymenu B nem 0% Biara

Hsaxon xoMnannum Bede IIpU OIMOJIBOTBOPSABAHC HA TBHPAUTC ouTOBH OTIIaabu Ca IIOCTUTHAJIN
napameTpH OT:
Ot Bceku 1 ToH TBBbpAM oTnagbuu noaydasar 0,670 MWh eu1. eneprus.

ToBa mocTHXeHHE € TBbPIAC BHCOKO, 3aIl[0TO MAacOBaTa KaJOPUYHOCT Ha TBHPAUTE OUTOBH
ornanabiu ¢ 9 MJ/kg numm 2,5 kWh/kg.
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[Tpu Ta3u TEXHOJOTHUS ce MPEABMK/A, TOPECHETO HAa OUTOBUTE OTMAIBIM Ja CE€ CTUMYJIHpA U
TeHepupa OT JOMBIHUTETHOTO MojaBaHe Ha bpayHoB ['a3 B nHCHHEepaTOpHAaTa me.

Npeun A wirap 10 W peys g 1o?
n € Hadk PRURRAMPAT HaR-MO O
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i e |

OT mpwiokeHaTa auarpaMa € BHJIHO, Y€ JIbpPXKABU I0-CIa00 DPAa3BUTH, MPEINOYUTAT
JICTTOHUPAHETO Ha OTIAIBIIMTE — CHH IBAT M C MATBK MPOIEHT Ha PEIUKIIMPaHE, T0KATO MO-00TraTHs
CeBep MPEANOYUTAT YHUIIOKABAHETO HA OUTOBHUTE OTHAABLHU 2 OB MPEIUMHO C PEIHUKIUPAHE U
W3TapsiHe.

Lienn 3a nsrapane Ha otnaguum 8 flanma
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OmnpeneJisiHe eHePruifHATa MOIIHOCT HA MHCTAJIANMATA

[Ipennaranara muIOTHA MHCTAJAIMS CE MPEABMK/IA 1a € C MAJIKa MOIIHOCT, 110 Bh3MOXKHOCT
Ha MOpCKI/I 6p$[F, HO HpOMI/IIIIJ'ICHa, 3a yTO‘IH?IBaHe Ha HapaMeTpI/ITC B HpOMI/IHIJ'IeHI/I YCJ'IOBI/IH.
[IpenBmwxkaa ce MHCTaNAUATA J1a 3370BOJISIBA C eHeprus cenwuile ¢ okono 1000 KuTenu Ui OKoIo
okosto 6 kW i 300 X 6 = 1800 kW camo 3a moMakMHCTBaTA.

Oxomno 50% ot pa3xoma 3a JIOMaKWHCTBAaTa ce Mmpuema, 4e ¢ 3a Hyxaure Ha OOmuHara,
Haii-Beue 3a YJIMYHOTO OCBETIICHHE WA O0III0
HEprHifHa MOIIHOCT TPsiOBa Aa 00e3euaBa HHCTANAUATA.

3a OlIeHKa U CpaBHEHHE Ce€ MPEABIIKIA J]a CE€ HANPaBU TEXHUKO-MKOHOMUYECKa OIEHKA, aKo
WHCTaJIAIMATA Ce 3aXpaHBa C 3 pa3IMyHH BapHaHTa Ha U3M0JI3BaHe Ha moydeHus bpayHos [a3.
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TexHoJsiorusi 3a M3M0JI3BaHe Ha mojay4dyeHuss bpayHoB ra3 3a usrapsine Ha OMTOBM
OTHAXbIH M J00MB HA eJIEKTPO U TOIJIO eHEPIus ¢ KO-TeHepanust

[IppBaTa 0cOOEHOCT MPH Ta3H TEXHOJIOTHUS €, Y€ YacT OT nosrydeHus bpaynos ['a3 usraps, kato
W3TOpeNUTe ra3oBe 3a/IBIKBAT ra3oBa TypOWHA, KOSITO OT CBOS CTpaHa 3aJIBUXKBA KOMIIPECOp U
TeHepaTop 3a MPOM3BOACTBO Ha eil. eHeprus. Cren M3MOJI3BAHETO HA EHEeprusra oT TypOHHaTa,
M3ropeNuTe ra30Be ce U3IMON3BAT 3a JoOWB Ha Mapa U TOIjia Boja 3a MPOMUIIUIEHU U OUTOBU HYXIH,
KaTo KOHJIeH3MpaHUs bpayHOB ras ce oTBeX/1a, KaTo YMCTa AECTUIMPAaHA BOJA.

[TonoOHO Ha M3rapsHETO Ha MPUPOJIEH T'a3 3a 3a/IBKBAaHE HA ra30BaTa TypOMHA, B TOPUBHUTE
KaMepu ce BKapBa Bb3/yX MO HAJIATaHe, CI'bCTSABAH OT KOMIIPECOD, 3a/IBHKBAH OT ra3oBaTa TypOuHa.
3a pasznuKa OT MPUPOAHUS Ta3, KbJETO Bb3AyXa € HEeOOXOAMM 3a M3rapsHETO Ha MeTaHa, TO Mpu
usrapsiHeTo Ha bpayHOBUS ra3, Bb3ayxa € HEOOXOIMM 32 OXJIaXKJIaHe CTEHHTE KaKTO Ha TOpUBHATA
KaMmepa, Taka U TeMIlepaTypara Ha U3rOpEJINTe ra3oBe, KaTo chllara B 3aBUCUMOCT OT Ka4€CTBOTO Ha
TypOunara ce newxu Mexxay 900 u 1200°C. 3a pa3nuka oT MeTaHa, bpayHoBHs ra3 B cbcTaBa CH UMa
KHMCJIOPOJI, TaKa Y€ MOCTBIIBAIUSA Bb3AyX CIYKH CaMO 32 OXJIAKJaHE KAaKTO Ha CTEHUTE Ha TOPUBHATA
KaMepa, Taka U Ha TeMIieparypara Ha U3ropeJIiTe Ta30Be 3a/IBHKBAIM ra30BaTa TypOHHa.

[IspBaTa 0COOCHOCT MpH Ta3U TEXHOJIOTHS €, Ue YacT OT noiyueHus bpaynos ['a3 uzrapsi, kato
M3TOPEINTE ra30Be 3a/IBWKBAT ra3oBa TypOHMHA, KOSTO OT CBOSI CTpaHa 3aJBI)KBA KOMIIPECOp U
reHeparop 3a MPOU3BOACTBO Ha el. eHeprus. Crex M3IMOA3BAHETO Ha €Heprusita oT TypOuHaTa,
M3TOPEINTE Ta30Be Ce U3IOJI3BAT 3a TOOMB Ha Mapa U TOIUIA BOAA 332 MPOMUIIUIEHU U OMTOBH HYXK/IH,
KaTo KOHJeH3upaHus bpayHOB ras ce oTBexa, KaTo 4ucTa IeCTHINpaHa BOJa.

®ur. 3.

ITono6HO Ha U3rapstHETO Ha MIPUPOAEH Ia3 3a 3a/IBUKBAHE Ha ra3oBaTa TypOuHa, B TOPUBHUTE
KaMepu ce BKapBa Bb3/yX MO/ HAJIATaHe, CI'bCTSBAH OT KOMIIPECOD, 3aIBUKBAH OT ra3oBaTa TypOuHa.
3a pa3nMKa OT NMPUPOJHATA Ia3, KbJETO Bb3yXa € HEOOXOIUM 3a M3rapsHETO Ha MeTaHa, TO IpHU
usrapsiHeTo Ha bpayHOBUS ra3, Bb3ayxa € HEOOXOIMM 32 OXJIaXKJIaHe CTEHHTE KaKTO Ha TOpUBHATA
KaMmepa, Taka U TeMIepaTypaTa Ha U3ropeJInTe ra3oBe, KaTo ChIaTa B 3aBUCUMOCT OT Ka4eCTBOTO Ha
TypOunara ce newxu Mexxay 900 u 1200°C. 3a pa3nuka oT MeTaHa, bpayHoBHs ra3 B cbcTaBa CH UMa
KHCJIOPOJI, TaKa Y€ MOCTHIBALIUS Bb3AyX CIIYy’KH CaMO 32 OXJIaX/1aHEe KaKTO Ha CTEHUTE Ha TOpPUBHATa
KaMepa, Taka U Ha TeMIieparypara Ha U3rOpeJIiTe Ta30Be 3a/IBIKBAILY ra30BaTa TypOHHa.
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ITo Ta3u cxema mmame JBa TeHepaTopa, ¢ JABe TypOMHM — ra3oBa W mapHa. Cien aBere
TypOHHH, OTPaOOTEHUTE ra30Be C€ OTNPABAT KbM MAPOBOAHH TOIUIOOOMEHHUIIH 32 3arpsiBaHe Ha BO/Ia
NpeHa3HaYeHa 32 a0OHATHU CTaHIIMU 32 OUTOBU M POMUIILICHH HY k1. J[pyrarta 0coOEHOCT Ha Ta3u
cxema e, ue yact ot orpaborenust bpayHnos a3 oT razoBara TypOuHa, 3arpsiBa B CIIEI[UaJICH CYLIHICH
anapar MUHEPAJIHUTE YTalKH 3a U3CyLIaBaHE MOTYUYEHH MPU MPOU3BOACTBOTO HA camusi bpayHos ['a3.
Konpnenszara ot bpaynosust ['a3 e 00MKHOBEHA YKCTa BOJIA.

Bropara ocobGeHOCT Ha Ta3u cxemMa e, 4ye H3MapeHara MOpcKa Boja OT yTaWKUTe U
KOHJICH3MpaJia CJie]l TOBA B KOHJIEH3aTOpa peLMPKYJIHpA 3a TOCTENEHHO HaTPYIIBAHE U IPEBPBILAHETO
I B TeXKa Boja. Tyk ce M3Moi3Ba CBOMCTBOTO, ye B bpayHoB ['a3 ce mpeBpbllia MHOIO MO-JIECHO
HOpMAJIHATa BOJIA, IOKATO IEyTEPUAT OCTaBa B yTaillkaTa, KaTo MO-TEXbK U CE U3MapsBa B CyILUTENS,
CJIe]] KOETO KOHJIEH3Mpa U C€ BpbIlla OTHOBO 3a F'eHepupaHe Ha bpayHoB I'a3 B KiI€TKM 3apexnaHu
CaMO OT KOHJI€H3a Ha CYIUWTENs, 32 IOBTOPHO M3MAPEHHE M KOHJEH3alMs 10 3aJ0BOJIUTEIIHA
KOHIIEHTpAIIUs Ha TeXKara BoAa. Tyk ce U3MmoJi3Ba U pa3jiuKkara B TEIJIOTO, Thil KaTO TE€KKaTa Boja €
¢ 11,11% no-Texka OT HOpMaIHATA U CPABHUTEIIHO JIECHO MOKE J]a C€ KOHLIEHTpUpA U cenapupa.

EHepruiiHa MOIIHOCT HA WHCTAJANUATA C H3rapsHe Ha OUTOBH OTHAABIHU C
KO-TeHepalus U IleHa Ha eHePrusATa

ChriacHO MPUETUTE YCJIOBHS 3a TOIUIMHHATA MOITHOCT Ha MHCTANANMATA, 32 HACEJICHUE OT
1000 gy unm okosio 300 moMakWHCTBA, HEOOXOAMMATA MOIIHOCT 3a 3aXpaHBaHE Ha CEIUIIETO €
okoiio 2,7 MW.

Heobxonumara TOIIMHHA MOIIHOCT 00€3MeueHa OT MHCTaJaIMsITa ¢ KO-TeHepanus TpsoBa 1a
Obe:

Ksaeto 0,8 — ToBa € KIA-TO Ha MHCTAJIALMATA C KO-TeHEepAIHsl.
Ot nanenara Ta0bnuua 1mo-10i1y, CHEpruifHOTO Chbp)KaHUEe Ha OUTOBUTE OTMAIBIIH €:

IIpu enepruitno cwabpxkanune Ha bpaynoBus I'a3 14,289 kWh/kg, To 3a mbIHOTO
YHUIIIO)KaBaHE Ha OMTOBUTE OTHAIbBIIH, a TC Ca

1000 yoB. X 1 kr/goB. = 1000 kr/neH

1000 kr/nen x 2,5 kWh/kg = 2500 kWh/aen

MormrHoctTa Ha 1psutata uHctanamus € 3375 kW, xato 3a 1 wac mie oTmane eHeprusi oT

Eneprusita, monyueHa ot usrapsine Ha OutoBuTe oTnaasiy, € 2500 kWh/nen.

CrnenoBarenHO €HEPrusTa, MOIy4YeHa caMo OT MOpCKaTa Boja, Iie Obe:

81000 kWh/zmen - 2500 kWh/nen = 78500 kWh/ nen

i 3a 1 gac - 78500 : 24 = 3270,83 kWh/aac

3a na momy4ynMm neduTa Ha IoMIIara mojaBaiia MopcKa BoJa:

3270,83 kWh/uac : 14,289 kWh/kg = 228,9 kr/4ac unu 1eOUTHT Ha IoMIaTa TpsioBa 1a Obe:

[Tpu nebut Ha mopcka Boaa ot 250 nurpa/gac unm 250 kg/h
/gac x 14,289 kWh/kg = 3572,25 kWh/uaac

w 3572,25 kWh/gac x 24 yaca = 85734 kWh/nen.

Ot Ta3u eneprus npuemame, 4e okosno 10% 1e oTuae 3a moaabpkaHe TOPEHETO B KaMepaTa
3a u3rapsiHe Ha OMTOBU OTMAIbLM WK ocTaTbka oT 85734 — 8573,4 =77 169,6 kWh/nen

IIe C€ M3Pa3XoJiBa 3a 3a/IBIKBAaHE Ha ra3oBara TypOuHa

Tbii kaTo MoIHOCTTa HAa MHCTaNanuATa € 3375 kW, KosiTo € B ChbCTOSIHHE J1a TI0/1aBa EHEPrus
ot 81000 kWh/neH, To cymupano ¢ eHeprusta otaaaeHa ot bpaynosus ['a3, me umame:
IIeH

[Ipu koreHepaluaTa CbOTHOIICHUETO MEXKTY €J1.eHEPTUsl U TOIUIOCHEPTHS € MPUOIU3UTEITHO
okoio 1:1 nnn
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ITpu neGut Ha Mopcka Boaa ot 250 nurpa/dac umu 250 kg/h
/qac x 14,289 kWh/kg = 3572,25 kWh/qac

Wmu 3572,25 kWh/gac x 24 gaca = 85734 kWh/neH.

Ot Ta3u eHeprus npuemame, ye okono 10% 1e otuzae 3a noaabpKaHe TOPEHETO B KaMepara
3a U3rapsiHe Ha OMTOBHU OTMAIbBIM WIH OCTAaThKa OT

85734 — 8573,4 =77 169,6 kWh/nen

IIe ce m3pa3xoaBa 3a 3aBMKBaHE HA Ta30Bara TypOUHa

Tt kaTo MonTHOCTTa Ha HHCTaManusaTa € 3375 kW, KosTo € B ChCTOSIHHE /1a TT0/1aBa CHEPTHUs
ot 81000 kWh/neH, To cymupano ¢ eneprusra otaajaeHa ot bpaynosus ['a3, me umame:
JeH

[Tpu xoreHepamusaTa ChOTHOIIEHUETO MEXKY €1.eHePTUs U TOTUIOCHEPTHS € IPUOIH3UTEITHO
okouo 1:1.

Ilena Ha eHeprusita

AKoO ce Bh3IIpreMe KOHIEIIUATA MHCTATANUATA H3ISUI0 JIa Ce 3aXpaHBa OT BHHIIICH H3TOYHHK,
TO MPUXOJAUTE OT CHEPTOMPOU3BOACTBOTO I1I€ OBIAT CICITHUTE:
kWh/gac — enexkrpoeHeprus noixydaBaHa caMo IIPH CTapTHpPaHE 3a OKOJIO 4 yaca, JOKaTo BIIE3HAT B
PEKUM ChOPBKEHHUSITA U TIPU LIeHA Ha en.eHeprusTa ot 0,20 nB.
kWh/gac x 0,20 1B = 694,725 nB./uac x 4 u. = 2778,90 nB/4 u.

Crnen craptupaHe 3a MOAIPHKKa Ha GYHKITMOHUPAHETO 1II€ ca HEOOXOIUMHU:
kWh/nen x 0,20 1B. = 473,4 nB/nen

numu 473,4 nB/nen x 365 quu = 172 791 nB/rox. karo pasxon

ToBa e Taka, 3aII0TO BMECTO WHCTANIANUATA Ja CE 3aXpaHBa C
kWh/nen, mon3Ba oT BbHIIIEH U3TOUYHUK caMo 2367 kWh/neH, 3amoro
kWh/nen ot mpousBeneHaTa eHeprus ce BpbIlla 3a 3aXpaHBaHE HA MHCTAAIUATA.
kWh/nen - eneprus 3a oTorieHue

ITpu nena Ha romnoeneprusita ot 90,74 nB/MWh = 0,09074 18/kWh e nmame:
kWh/nen x 0,09074 = 7564,72 nB/neH - npuxoau

WJIA CaMo 3a OTOILIMTEIIHHUS C€30H 3a OTOIUICHUE U TOIUIa BOaa

7564,72 nB/nen x 180 nau =1 361 649,60 nB/ro.

1 KaTo 100aBUM caMo 3a TOIUIAa BOJA Mpe3 APYroTo noiayroaue ot 185 nuu

3a 300 nomakuHCTBA 0 5 Ky0. M./mMecer Boaa = 1500 ky6.m/Mecenn

u 1500 ky6.M. x 6 mecena = 9000 ky6. M. Bozia

9000 xy6.M. X 0,09074 = 816,66 1B/6 Mecena

Wiu 0061110 33 OTOIUIMTEIICH U HEOTOILUIUTEICH CE30H:

1361 649,60 + 816,66 =1 362 466,3 neBa/rox.

Karo u3Bagum ot msiy1ata cyma pa3xoa 3a el.eHeprus 3a o Ibp KaHe Ha Is1aTa HHCTaTalus
BB3Mm3aIio Ha 172 791 nB/rox. me mosxydum:

1362 466,3 nB/rox. - 172 791 ne/rox. = 1189 675,3 nB/roa. mpUXoau caMo OT CIEuYeIeHa
eHeprusi, 0e3 Ja ce CMATaT MPHUXOAU IOJYYCHH OT MpojakOa Ha yTalikd, TOTOBa CypOBHHA 3a
METaIyprusra, 0COOEHO 3a peIKH METalu.

Ce0ecToHOCT HA IAJ1ATA HHCTAJIALNSA

Kakro Oemie moguepraHo B MO-TOPHUTE claiiioBe, CTOMHOCTTAa Ha €JHa MHCTajalus 3a
MIPOM3BOACTBO Ha METaH OT OMTOBU OTHAAbLIM OTHECeHa KbM kW MHCTanMpaHa MOIIHOCT, Bb3ITU3a
cpemHo Ha okoiio 450€/kW.

Twoii kaTo mpeiaranaTa uHcTanamus e ¢ MomHocT 3375 kW, To u ouakBanara cebecToitHOCT
Ha WHCTaJalMsATa Iie ObJe OKOJIO

3375 kW x 450€/kW =1 518 750 € uau 3 037 500 1B.
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CbcTaB HA yTallKuTe U IIeHA HA KPailHATAa NPOAYKUMS

Baxkxen MomeHT npu ¢opMupaHe Ha KpaifHata IieHa Ha bpayHoBus ras, ToBa € IieHara Ha
CypOBHHATa OT yTaWKHUTE 32 PA3IMUHU METATypruyHu JeiiHocTH. Taka HanmpuMmep 3a 1oOUB Ha ypaH
pyaara, KOsiTo IO ChIIECTBO € 3¢éMHa U CKaJIHa Maca ce pa3apo0siBa GUHO U O TpaBUTAa4Y€H METOJ Ce
oborarsiBa ypaHa. CbIbp)KaHUETO HA YpaH B HAILIUTE HAXOMAHWIIA, KOUTO ca okojo 30 Ha Opoit e oT
0,01% u noctura o oxosno 0,1%. Cropen 1abopaTopHUS aHATHU3 ChIbPKAHUETO HA YPaH B yTaHKUTE
o0pa3yBaHU Ipu IPOU3BOICTBO Ha bpayHoB ['a3 € oT chims nopsapk — okono 0,048% (0,481 Mr/kr).

[Ipu noGuBa Ha TO3U BUJ MeTaj BbB BCUUKH CIy4yaH Ce Hajlara HeroBoto oOorarsiBaHe, Thil
KaTo € B CPABHHUTEIIHO HUCHK ChCTaB B pyauTe. EqHA OT M3BECTHUTE CHILECTBYBAIM TEXHOJIOTHUH 32
oborarsBaHe Ha YpaHOBUTE pyAH € GUHO pa3apoOsBaHe HA py/laTa, CMECBAHE C BOJIa U [0 TPaBUTAYCH
BT cenapupar 60raTuTe Ha ypaH TUCIIEPTUPAHU YACTHUIIM. B ciydas TO3u TEXHOJIOTHYEH IUKBI 32
o0oraTsiBaHEeTO ce ChKpalllaBa, 3all0TO FOTOBUS MPOAYKT € Haiuile — (UHO AUCTIEPrUpaHu yTalKu,
KOMTO Ca TOTOBU WJIM IMOYTH FOTOBU 32 CEMapalus.

Karo cprpTeTBaIo nmpons3BoacTBO npu qo0uBa Ha bpayHoB ['a3, npu cymienero Ha yTalkure,
M3MapeHara Bojia ce OTBEXK/a, KOHACH3UPA U C€ BPbINA 3a MOBTOPHA YMOTpeda, Taka 4e MOCTEIEHHO
B TO3U KPbI' C€ HATPYIIBA U TE€KKa BOJIA, KOSTO B CIIydasi € TEXHOJIOTMYEH OTHAaAbK, HO CKbBII MPOAYKT
Ha Ta3apa 3a sjIpeHa eHepreTuka 3a MUpHU 1enu. llenara Bapupa okomno 7520$/kr Texka Boaa
M3BJICUEHA OT BCEKH S5 KyO.MeTpa mopcka Boma. [Ipm mebut Ha Mopcka Boma ot 250 n/gac,
KOJIMYECTBOTO ITOCTHIBAIIO Ha JeH 11e 0b1e 250 x 24 = 6000 11/neH vim moutH 1 Kr TexKa BoJa BCEKH
IeH win 365 kr/rom.

365 xr/rox. x 7520 $/xr =2 744 800 $/rox.

T.e. caMo OT TexKa BoOja, MPH Kypc Ha jgomapa 1,75 nBa/$, mpuxomure ca OKOIO 4 MBTH
MO-TOJIEMH OT TE€3U 3a MPOU3BOACTBO HA EHEPIHSL.

ITpu kypc Ha nonapa 1,75 nB/$ me nomyyum:

$ x 1,75 18/$ =4 775 952 1B. caMo OT TeXKa Boaa

CymupaHO ¢ IpUXOAUTE OT IPOU3BECHATA EHEPrus IIIe UMaMe:
1 189 675,3 nB. +4 775 952 =5 965 627,3 nB/rox.

Enau ot Hali-CKbIIUTE pEAKW METajd B CBETA, TOBA Ca OCMHUH M KaJU(OPHHM, KOUTO CHIIO
BEPOSATHO CE ChAbpXKAT B MOpcKara Bozia. Taka Hanpumep nenara Ha | rpam Ocmuii joctura go 200
Xwsiam gonapa, a 1 rpam Kanmudopuuit no 6,5 munrona nonapa. Ho mopaau Heu3BbpIIEH BCE OIIE
IIBJICH TA0OPATOPEH aHaIN3 Ha BR3MOXKHO HAl-roJsiM Opoil peku MeTalli € MOYTH HEBH3MOXKHO J1a
ce HanpaBy KaKBaTo U J1a € KaJKyIalus.

[To-monmy ca mameHW B TaOMUYEH BHJI HAKOM OT €JIEMEHTHUTE, 32 KOUTO MMa MH(POpMAIHS H
JTaHHH.

[Ipu chiecTBYBaIUTE TEXHOJOTHUU 3a 00OTaTsBaHE HA ypaHOBUTE pPyAH IeHaTa Ha | Kr
oborareHa pyna, Bapupa ot 70 1o 250%/kg.

ToBa e caM0 eIMH OT IPUMEPUTE, KOUTO COYAT TOJIEMUTE MEPCIIEKTUBHU 3a PSI3KO HaMasIsiBaHE
cebecToifHOCTTa Ha TIpou3BexaaHus bpayHos ['a3, omie nmoseye, ue camusi bpayHor ['a3 moxe na ce
W3I0JI3Ba, KATO EHEPTHs 3a JUPEKTEH JOOMB Ha METalu B METAITyprusiTa.

KbM MoMeHTa ca Hanuile JaHHU caMo 3a OKOJIO 14 eleMeHTa B MOpcKaTta BoJia, Thil KaTo HsMa
npaBeHH noxpoOHu u3cnensanus. OobpHete BHUManne HAAMA npaBenu moapoOHu u3cieBaHus 3a
yTalikuTe pe3ynrtar ot g1o6uB Ha bpaynoB ["a3. Undopmanus 3a chabpkaHie Ha METaId K MUHEPAIH
B Mopcka BOJIA e mbiaHO B MHTEpHET, BKIIOYUTEIHO UMa JaHHU U 32 ChIBPKAHUETO B YTaWKHUTE,
CEIMMEHTHUTE 110 MOPCKOTO JTbHO, Ha pa3jIMuHU IbJIOOYMHU U MOpcku OaceliHu. Ho te3u naHHu ca
KOPEHHO Pa3IMYHU OT TE3H, KOUTO C€ MOTydyaBaT OT yTalKUTe, MOMyUYeHHU MPU MPOU3BOJICTBOTO Ha
bpaynosus ['a3.
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Ta6auna 3. CbcTaB Ha JHPHHUTE CEIMMEHTH C KOHIICHTPAIMS HA TEKKUTE METAIH C IPOOH, B3ETH
Ha 10 crannmu B mpuOpexxHUTE palioHu 3a nepuoaa ot 2012 no 2013 .

T T T P i i

10,9
2 6,7 0,1 4,9 24 1,0 1,5
10 1,5 0,1 4,0 1,3 1,3 -
13 1,6 0,1 6,4 3,4 1,0 1,0
14 3.4 0,1 10,4 4,1 1,2 1,0
17 1,9 0 12,3 3,3 1,0 1,0
50 13,4 0,1 9,9 5,7 4,4 6,1
51 8,5 0,1 14,8 43 3,8 7,0
52 43,9 0,1 20,6 15,9 14,5 14,5
53 12,2 0,1 11,1 6,4 2,5 4,0
;:auuun Uswk | Kagmwuii | Onoso Huken Mea | Xpom

- mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
- 10,4 0.1 9,92 4,97 3,27 4,09

Tadauua 4. KoHneHTpamys Ha TeKKA METalll B YepHOMOpCKara BojJa Ha abioodnHa 10 20 MeTpa

mg/1 mg/1 mg/1 mg/1 mg/1 mg/1
0,001 0,001 0,002 0,002 0,007 0,001

Ta6aununa 5. KonneHtpaiys Ha MeTaly B yTaWKUTE Ha YePHOMOPCKA BOJIA CJIE] MOJTy4aBaHETO Ha

bpaynos ras
IIpo
) mg/ mg/ mg mg/ mg/ mg mg  mg/ mg/ mg/ mg/  mg/
kg kg kg kg kg kg kg kg kg kg kg kg kg kg
suspe 331 39 1,6 00 24 10, 696 571 309 0,9 04
nzi 8 170 2 0 42 500 |50 Gy 6 3 212 0 32 81
275 32 14 00 1,0 9,8 849 511 277 0,5 04
LEie f Ty | IOL ] g 1 a8 79 164 5 s 1B "5 a9 06
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@opMynupaHe Ha BaKHH 3aKOHOMEPHOCTH, MOCTYJIAaTH IPH HPOU3BOACTBOTO HA
bpayHos ra3

Baxuure nmpasujia, fABABalllM CC, KATO KJIIHOY 3a IMOJYYaBAHC Ha TrojidMa CHCPrus IpuUu
m3rapsinero Ha H 1 O ca cnennure:

1. BOI[OpOI['bT " KUCJIOpOABT Oa 6’bI[aT ChbXpPaHCHHU B aTOMApPCH BUA, 1O MOMCHTA Ha TAXHOTO
u3rapsie.

2. Monexynsipau H u O2 ce ToJTyJaBar Mpu JBa CiIydasi:

IIpY UHTEPBEHIIMS Ha BOJIaTa C IIpaB HEIMYJICUPALL] TOK.
- ako B nonydeHus bpayHoB ['a3 xommuectBoto Ha H mimm O € MHOro mo-romsiMo ot
HE00XOJMMOTO CTEXHMOMETPUYHO CHOTHOIIEHHUE, CE€ CH3/AABAT YCIOBHS 32 pEKOMOMHALIMSI HA aTOMUTE
U IPOTUYAHE HAa €K30TEPMUYHA peakius, karo aromapHuTe H u O ce cBbp3BaT U CTaBaT MOJIEKYJIIPHH.
3. Aromapuu H u O ce noiyuyaBar camo IpU UHTEPBEHLIMS C UMITYJICEH, ITyJICHpaILl [TpaB TOK
C oIpeJesieHa yectora u opma.
4. ITpO1IEeHTHOTO CHOTHOIIEHUE MEXITY KOJTMYECTBOTO HA aTOMAapHU M MoJieKysipHu H ,H 0) 5>

3aBHUCH JI0 KaKBa CTeNeH ¢opMmara U MyJICAlMUTE HA MpPaBHUsA TOK ce€ JOOJMKaBaT 10 MOMEHTHATa
(dopma 1 pe30oHaHCHA YeCTOTa Ha BOJATa.

5. Pe3onaHcHara yecToTa, opMa M aMIUIMTYIUTE Ha YECTOTUTE HA BOjAATa 3aBUCAT OT
TeMIepaTyparasi, arperaTHoTO ChbCTOSIHUE U pa3CTBOPEHUTE BELIECTBA B camara BOJa.

6. Mnaukaropu 3a nonmydasane Ha bpayHos I'a3 - aromapau H u O, ToBa ca:
3ara3BaHe TeMIlepaTypara Ha Bojara B IIpoleca Ha eJIEKTPOJIN3aTa;

IIpu 3ananBane, 1a NPOTHYA UMIUIO3HS, @ HE EKCIIJIO3USL.

. Ilpu uneannuss BPAYHOB I'A3 (aromapau O u H), moxem aa noxyuum 1o 3,84 mbtu no-
TOJIIMAa €HEPIUs B CPAaBHEHHUE C Ta3W IOJy4YeHa IPU M3rapsHETO Ha MOJIEKYJISAPHUTE BOAOPOA U
KHUCJIOPOA.

8. bpaynos ['a3 ce moimy4aBa camo Nnpu UMIYJCHO Bb3JICUCTBUE BbPXY BOJHATA MOJIEKYJIA.
KonnuectBoto Ha bpaynoB ['a3 3aBucu ot ¢opmara u yectorara Ha UMITYJICUTE U KOJKOTO Ta3u
4ecToTa € M0-0JIM30 10 MOMEHTHAaTa Pe30HAaHCHA YeCTOTa Ha MOJIEKYJIMTE U KOJIKOTO (popMaTa Ha
caMHTE HUMITYJICH KOPECHOHIHMpAaT Ha ecTeCTBEeHaTa BHOpalus, TOJIKOBAa MO-TOJSMO KOJIMYECTBO
bpaynos ['a3 ce moiydaBa npu €1Ha U ChIlla BIOKEHA CHEPTHUs.

10. IIpu nocraBsiHE caMO B NMOTEHLMAIHO MOJIE MYJICHPAILO C PE30HAHCHA YE€CTOTa, BOJHATA
MOJIEKYJIa IPEMHHABA B 0COOCHO Bb30yAECHO CHCTOSHUE, ABIDKAIIO CE HA YBEITUYEHUS BI'bJI MEXITY
BOJIOPOJHUTE aTOMH M Pa3CTOSIHUETO UM JI0 KUCIOPOAHUS aToM. BakeH MHIMKATOP 32 TO3U (peHOMEH
€ pA3BK CIlaj] Ha IITBTHOCTTA HA BOJATA.

11. Konkoro ¢opmara Ha ummynca e mo-aedopMHpaHa, TOJIKOBA IOBEYE CE IOTydyaBar
MOJIEKYJISIDHH BOZOPOJ, M KHCIOpPOJ BMecTO aroMapHu. CBHOTHOIIEHHMETO MEXIYy IUIOINTA Ha
NPaBOBI'BIHUS HMMITYJIC OTHECEH KBbM IUIOIITa Ha JedOopMHpaHHMS HHU JaBa MPOIEHTHOTO
CbOTHOIICHUE HA IIOIYYCHUTE aTOMapHU M MOJIEKYJSIpHM Bomopox Hu kuciopox. Toea € m
KOJIMYECTBEHA MsIPKa 3a Ka4eCTBOTO Ha noiyuyeHus bpayHoB ['a3, KosTO MsApKa MOXKE J1a c€ CIeaH U
IO €JIEKTPOHEH IIBT.

12. INony4yaBaneto Ha bpayHOBHs ra3 OT MOpcKa BoJa € CBBbpP3aHO C OCOOCH (EHOMEH.
ATtoMapHUS BOLOPOJ M aTOMapeH KUCIIOPO, BBIIPEKU Y€ CIUHMS € CUIICH PELyKTOp, a APYTHS CUIICH
OKHCIIUTEJ, B YCIIOBHUS Ha MOTEHIIMAIHO EJIEKTPUUECKO TOJIE MyJICUPAI0 B PE30HAHC ChC COOCTBEHATa
gyecToTa U (hopMa Ha UMITYJIICUTE HAa BOJHUTE MOJIEKYJIM, HE BIN3aT B XUMUYECKO B3aMMOJIEHCTBHE C
HENPEKBbCHATO OTAEIIALIUTE CE€ YTalKH, a IEHCTBAT KaToO KaTalu3arop 3a U3BIMYaHE, Koaryjaauus U
KOHLEHTpalMsi Ha METaJHM CheIAMHEHMs B yralikute. ToBa moka3BaT M  MHOTroOpoOHHHTE
EKCIIEPUMEHTH, KaTo ()eHOMEHAIHOTO B Cy4asi HPUMEPHO €, ue BBIIPEKH, 4e YepHO Mope € €HO ¢
Hall-HUCKaTa COJIEHOCT BOJA, TO ChABPKAHUETO HA METAIM B yTalKUTe 00pa3yBaHU MPH MOJTyUYaBaHEe
Ha bpayHOB raz € CTOTMIM 1O XWISAM I'BTH I0-BUCOKO B CPAaBHEHUE C E€CTECTBEHUTE IBbHHU
CEIMMEHTU YTasBaHW MWJIMOHHM TOJUHHM Ha JBHOTO HA MOpETaTa U OKEAaHUTE U CBU3MEPHUMH C
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KOHLIEHTpAIIMUTE B HOAEIM M KOHKpenHuu (OpMHpPAHHM HAa MOPCKOTO IbHO B MPOIBIDKEHHE Ha
MUJIMOHY TOJIMHU, HATPYIIBAaHU Ha JBJIOOUYMHHU MOJT MOpCKaTa MoBbPXHOCT OT 800 10 2500 M.

13. TBil KaTo CHOTHOUIEHHETO HAa HOPMAJIHUS BOAOPOA CHpPAMO H30TONHUA Jleyrepuil B
npuponara € 5000:1, To HempeKbCHATOTO MPOU3BOACTBO Ha bpayHoB ['a3, Boau 10 HaATpynBaHE U
II0Jly4aBaHE Ha KOHLIEHTPHpaHa TEKKa BOJAA, KOATO TPYAHO CE€ IOJaBa HA pasjaraHe U B ciIydas €
OTITaJICH MPOAYKT, kato Ha Bceku S000 11.(KT) eekTponu3rupaHa Bojia, BbB BaHaTa I1I€ C€ HATPyIBa 0
1 1. Texxka Boza. 1 nmuThp Texka Boga (¢ deyrepuit) Texu ¢ 11,11% nosede 0TKOIKOTO HOpMaJIHATA.
3aroBa Moe /1a ce hopMmyHpa:

11,11% e msapka nian KpuTepuil 3a MPOLEHTHOTO ChAbpXkKaHue Ha [leyrepuil B momyuyeHara
TEXKa BOAA.

14. Texnonorusira 3a mpou3BoAcTBO Ha bpayHoB ['a3 oT MOpcka Bojia € Hall-eBTUHMS 3a CeTra
OTKpPUT HA4YMH 3a JOOWB Ha TEKKa BOJA B TOJIEMH KOJIMYECTBA, Thil KATO TEXKaTa BOJa B CiIydas €
OTIAJEH MPOAYKT.

15. Merana okomo 30 mHTH TOBEYE JONPHUHACSA 32 TApPHUKOB €(QEKT B CpaBHEHUE C
BbIiiepoaHus quokcul. I[lponykrure Ha bpayHoBus ['a3 mpu wusrapsHe ca €IMHCTBEHO 4YMCTa
JeCTUIIMpaHa BoJia, aOCOIMIOTHO Oe3BpeHa, KOSITO MOXKE J1a Ce T0JI3Ba, BKJIIOUUTENIHO U 3a MUTEHHH
HYXK]IH.

Bb3MoKkHM onuM pu Npou3BoACTBOTO HA bpayHoB ra3

Enepeuen KII/] na bpaynoeus a3z

14,289 0
M= a0~ 1 mnu ymuoxxeno no 100 vu naBa 100%, axo B mosmydeHus: bpayHoB ra3 nma camo

aTOMapHHU, HO HE U MOJICKYJISIPHU BOAOPOJ M KHCIOPOI.
Ho ako 3a pasnmaga Ha BomHara mosekyna BiaokuM 14,289 kWh/kg Boga u moinydum He
aTOMapHHU, a MOJICKYJISIPHU BOAOPOJ M KUCIOPO, TO IIPU U3rapsHETo UM, e noixydum 3,72 kWh/kg

EHePTHsI WJIM SHEPTHIHUS K1 11ie Obe:
3,72

e = Ti785 0,26 nnu ymHoxeno no 100, mie nomyunm 26%

T.e. paznukata B €HEPrUMHMTE KIIJ-Ta IPHU M3rapsHETO Ha aTOMapHUTE U MOJEKYJISPHU
BOJIOPOX U KUCIOPOZ, € TOYHO

14,289 : 3,72 = 3,84 npTH

To3u ¢eHomeH naBa BB3MOKHOCT TpU M3rapsHeTo Ha bpayHoBus ['a3 ma ce mocturaar
HeBeposATHUTE Temneparypu 10 okoio 6000 rpanxyca Llemsuit. Ho Te3u temneparypu ce mocrurar
“U30MparenHo”’, Crope]] MaTepraia KbM KOMTO € HACOUeH IIaMbKa.

Taka craBa Bb3MOXHO, IIPYM HACOYBAaHE Ha IUIaMbKa KbM pa3IMYHM MaTepuaju, T€ Aa ce
HarpsBar ¢ pa3JInMyHu TeMIreparypu. ToBa e HeBeposiTeH (heHOMEH, KOWTO ce HaOIIo1aBa € JMHCTBEHO
u camo 1nipu bpayHoBus ['a3. To3u ¢peHoMeH OM MOI'bi /1a ce U3M0J3Ba NpU JOOMB HA PEIKU METalN
OT MOJIMMETAIHH PYAU UM B CiIy4asi OT MOJUMETAIHU “‘yTallku”, IOJdy4YeHHu npu 100uB Ha bpayHoB
I'a3 oT mopcka Boga. Ho ToBa TenppBa 1€ ce npoy4sa B JETAMIN U 10Ka3Ba.

Onuuu npu NpOoMHUIILIEHO MPOU3BOACTBO HA bpayHoB ra3s
Ot Taka onucanute omniuu 1o 1.13.1 u 13.2 , npomunuienoTo npou3BoacTBo Ha bpaynos ['a3
MOJKE J1a ce 0000IIM ChbC CIEAHNTE BE3MOXKHHU OILIHH:
Jlo6uB Ha bpaynos I'a3
. M3rapsue Ha butoBu otnaabsuu
. IIpon3BOACTBO HA €1.€Heprus
. JloOUB Ha 1IeHHa CYpOBHHA 3a YepHATA, [IBETHA U PEIKU METAIU METaTyPrusl.
. J1oOMB Ha 4KCTa IeCTHIMpaHa BOJIA, KOSTO MOXKE J1a CE M3IT0JI3BA U 32 MUTCHHU HYXAU. Ta3u onius
MpeBpbIIIa TEXHOIOTHITA B CBOeOpa3Ha 00e3CoIUTeTHa HHCTATAIHS.
. loOuB Ha Texxka Boga. Ha Bcexu 5000 nutpa Mopcka Bojia MOXKe Jia ce 1o0uBa 1 IUTHp TeKKa BOAA.
CpabpKaHHETO HA HAKOM METalld B yTalKUTE MONy4YeHH MpHu 1oouB Ha bpaynoB [a3 ot
MOpcKka Boja ngoctura no Haj 4400 mbTU TOBeYe B CpaBHEHHE C €CTECTBEHUTE CEIMMEHTH Ha
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MOpCcKOTO abHO. To3u (eHomeH ce OOSACHSIBA CBC CHIHOTO PEAYKIMOHHO M OKHCIUTEITHO
BB3/JICHCTBIE HAa aTOMapHHUTE BOAOPOI M KHCIOPOJ, C KOETO IpoIieca ce IMpeBpbhIla B CBOeOpa3Ha
“¢moranmonHa” (oborarutenHa) padpuka 3a KOHIIEHTPALUS Ha METAJIU B MOJyUYECHUTE YTAalHKU.

CpIbpprkaHUETO Ha HAKOM OT PEAKUTE METAIN € CbU3MEPUMO ChC ChIBPKAHUETO HA PYJHUTE
HaxXoAMIa U TO CJIEA TAXHOTO oborarsBaHe. [IpennMCTBOTO Ha Ta3M TEXHOJIOTHS €, Y€ HU JaBa
MPaKTHYECKH HEOTPAaHWYEH M3TOYHHK 32 TOOMB HA YEPHU LBETHU U PEAKH METAJIH.

Bb3MoxkHa onums e eHeprusiTa MoJy4eHa npu usrapsHero Ha bpaynoBus ra3 na crane
10-T0JIAMA OT BJIOJKEHATAa 32 HErOBOTO MOJIYYaBaHe

Ta3u onius MoXe J1a ce peain3upa, ChbIIaCHO omMcaHueTo no-rope. I1o nmocouenara cxema
KBbM EHEpPrHsTa P U3rapsiHeTo Ha bpayHoBUs ra3 ce 1006aBs 1 eHeprusiTa NoIy4eHa IPH U3TapsiHETO
Ha OMTOBUTE OTHAAbLM B UHCUHEPATOP, HO HHCUHEPATOP MPEBbPHAT B KOTEJ WU IaporeHeparop 3a
TeHepUpaHe Ha IMperpAra mnapa 3a no0uB Ha en.eHeprui. HeoOxomumusi bpaynoB l'a3 3a
MaporeHeparopa € Majka 4acT OT LSUTOTO KOJIMYECTBO U € caMo Ja MOAIbpKa TOPEHETO Ha OUTOBUTE
ornaabiy. OCHOBHATA YacT OT mpousBeneHus bpayHos ['a3 oTuBa 3a u3rapsiHe B KOTeNl U TOOUB Ha
en.eHeprus . B mocoueHara cxema Ha T.7 € MOKa3aHa CaMO €IUH OT IPUMEPUTE 32 KOHBEpPCHUS HA
TOIUTMHHATA €Heprus B elleKTpuyecka. Jlpyra Bb3MOXKHA CXeMa € BMECTO IaporeHeparop u Typoo-
reHepaTopHa Tpyla Ja ce M3MOoi3Ba OJIOK ¢ TOPUBHM KIETKH, Karo bpayHOBUST rasz ce M3moi3Ba
U3LSUI0 3a TEHEPUPAHE Ha €J1.eHEPrus 110 TEXHOJIOTUATA HA TOPUBHUTE KIIETKHU.

[Ipn cera cpliecTByBaIUTE TEXHOJIOTMM, €IUHCTBEHAaTa IPEYKa 3a M3IO0J3BAHETO Ha
TOPUBHUTE KJETKH B IO-TOJIEMH IMPOMHIUICEHM Mallabu € JHIcaTa Ha JAOCTAaThYHO KOJHMYECTBO
BOIOPOJ M Kucaopoa. [IpoMuiiiieHoTo uM 1o00MBaHe € 10 cTapa U3MHUTaHa “‘perenta’” OT BpeMeTo Ha
[IspBara CBeTOBHA BOIHA, KOraTO HEMILIUTE JOOMBAT BOIOPOJ] B TOJIEMH KOJIMYECTBA OT pa3iiaraHe Ha
METaHa, KaTo B Clly4as OCTAaTbKa OT METAaHA C€ MPEBPBINA B BBIVIEPOACH IHOKCHI — €IUH OT
OCHOBHHUTE NPHUYMHHUTEIM 32 MApHUKOBUS eekT ciex meraHa. [lo mpeayaraHara HOBa cxema C
bpayHoBus ['a3 enuHCTBEHHS MPOAYKT, KOMTO C€ MOIy4YaBa OT TOPUBHUTE KJIETKH OCBEH €JI.eHEpIus,
TOBA € YUCTA IECTUIIMPAHA BOJIA, C KOETO Ta3H TEXHOJIOTHUS CE€ MPEBPbBILA U B CBOEOPA3EH MPOMHIILICH
JIECTUIIaTOP 00€e3COMUTEN Ha MOPCKa BOJA.

H3TouHMIIH
. Brown’s Gas, Book 1 and 2, 2002 © 1995, Eagle-Research - George Wiseman, Canada.
. www.Isbu.ac.uk/water/vibrat.html
. www.keelynet.com/energy/docx.htm
. forum.mazeto.net/index.php?topic=519.0
. tehnomag.net/eshop.php?body=prodshop&gr=1&pod=3&pg=1&promo=&id=102
. http://internetreklama.com/products/w-gold/
. http://www keelynet.com/energy/docx.htm
. Www.panacea-bocaf.org/danieldinglewatercar.htm
9. http://www.Isbu.ac.uk/water/vibrat.html
10. www.ekozora.com/energy-all-around-us.html
11. www.moew.government.bg/files/file/ Waste/ VAPROSI
12. www.energia.elmedia.ne
13. www.sokolovskisenvironment.com
14. www.kolektori.com/cheb.htm
15. www. ymlp.com/zAtqay
16. www.ecotechnika.bg/bg
17. www.geopowerbg.com/bg
18. www.energy-review.bg
19. Yull - Brown's Gas Hydrogen Welding Patent #4014777
20. Patent Number 4081656 Arc-assisted oxy/hydrogen welding Title of Patent Date Issued
March 28, 1978

03N N KW



University of agribusiness and rural development, Plovdiv
19 — 21 October, 2018

21. www.bulenergyforum.org
22. www. ecomaxbio.com



