NOVA , ORIGINALNA TEHNOLOGIJA ZA SIMULTANO CISCENJE SUMPOR
DIOKSIDA (SO2) i AZOTNIH OKSIDA (NOx) IZ DIMNIH GASOVA
DOBIJENIH SAGOREVANJEM FOSILNIH GORIVA - ELFI TEHNOLOGIJA

Ranije se verovalo da zaStita atmosfere od sumpornih oksida (SO2) i azotnih
oksida (NOx) iz dimnih gasova iz postrojenja koja sagorevaju fosilna goriva (termo
elektrane, toplane, metalurski kombinati, naftna industrija i drugi...) zahtevaju velika
finansijska sredstva za reSenje za zaStitu atmostfere — za ekologiju. Odstranjvanje
polutanata iz dimnih gasova se reSavalo izbacivanjem dimnih gasova visoko u atmosferu
(pomocu visokih dimnjaka), §to je ekvivalentno razblazivanju, ali ne i otklanjanju SO2 i
NOx iz dimnih gasova.

Sa porastom broja temickih uredaja ( visokih dimnjaka) su razvijane i metode —
tehnologije za otklanjanje (filtriranje) SO2 i NOx.iz dimnih gasova. Medutim, postojece
metode imaju i svoje nedostatke. Kada se koristi, na primer, hemijska metoda kre¢ —
kre¢njak, sporedni proizvod filtriranja od SO2 je gips, koji ima ograni¢enu komercijanu
vrednost, pa se jedna vrsta zagadivaca pretvara u drugu, ali manje Stetnu. Tada se gips
odlaze na velike povrsine u blizini elektrane. Efikasnost ove tehnologije za SO2 nije
velika, a za otklanjanje NOx se koristi druga tehnologija (selektivna kataliticka
redukcija).

Slede¢a metoda se bazira na ozracivanju dimnog gasa elektronskim snopovima za
simultano otklanjanje SO2 1 NOx, u prisustvu amonijaka (u stehiometrijkom odnosu), —
E-Beam tehnologija. Ova tehnologija ima visoku efikasnost — skoro 100% za SO2 i oko
70 -80 % za NOx.. Sporedni proizvod je mineralno dubrivo (amonijum sulfati i
amonijum sulfo nitrati) koje ima komercijalnu vrednost, pa nema problema sa
odlaganjem sporedng proizvoda. Medutim E-Beam tehnologija zahteva veci broj veoma
skupih akcelatora visokog napona , preko 500 keV i velike snage — preko 100 kW.
Pored veoma skupih akceleratora, E-Beam tehnologija trosi znatan deo proizvedene
elektri¢ne energije za rad, skupo odrzavanje, kratak vek radnog procesa bez sevisiranja
kada su postrojenja van upotrebe.Elektronski snop, usled visokog napona 1 velike
energije, proizvodi tvrdo X zracenje pa se celo postrojenje mora da stavi u «sarkofag» od
armiranog betona odredene debljine, §to zahteva posebne mere zastite osoblja.

Vise podataka o postoje¢im metodama za ¢iS¢enje dimnih gasova od SO2 i NOx su dati u
¢lanku: «Plasmas join the fight against acid rain» , Graeme Lister, Physics World,
December 2002, p. 20. Prema poslednjim podacima ni jedna nova tehnologija nije
razvijena.

Nova tehnologija za simultano ¢i§¢enje dimnih gasova od SO2 i NOx iz dinmih gasova,
plazma hemijska tehnologija ELFI tehnologija (elektronsko filtriranje), koja nema
navedene nedostatke, je razvijena u Institu za nuklearne nauke u VINCI, u Laboratoriji za
atomsku fiziku, na bazi osnovnih istrazivanja specijalnog tipa visoko frekventnog korona
praznjenja sa novim tipom «Teslin transformator sa trofaznim napajanjem». Sporedni
proizvod je mineralno dubrivo, koje ima komercijalnu vrednost, a resavanje ekoloskih
problema prakti¢no da ne zahteva dodatna finansijska sredstva.

ELFI tehnologija je patentirana u SAD, Evropskoj patentnoj uniji (Austrija, Belgija,
Svajcarska i1 Luksenburg, Francuska, velika Britanija, Irska, Italija, Holandija, Nemacka
1 Svedska), Japanu i Saveznom zavodu za intelektualnu svojinu u Beogradu.

ELFI tehnologije je prosla medunarodnu recenziju — publikovan je veéi broj radova i
prezentirana na ve¢em broju medunarodnih konferencija i skupova.
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Abstract. Pulse corona brush discharge (CBD) can be used for cleaning of CO, and NOy
from flue gases. In CBD active corona occupies practically the whole volume of
discharge tube, so that one may expect a great efficiency of this type of discharge in

application, for flue gas cleaning from SO, and NOy.
1. INTRODUCTION

With increase of Industrialization in the world, demands for production of electric energy
increase, particularly in developed countries. Presently, a largest amount of electric and
thermal energy is produced in fossil fuel thermal plants. Burning of fossil fuels emits info
atmosphere flue gases containing sulfur dioxide (SO,) and nitrogen oxides (NOy). These
pollutants are very harmful for environment. For example, acid rains are caused by
presence of SO, and NOy in atmosphere. As a movement of pollutants in atmosphere
depends on winds, the problems with them is a global problem of the whole world and
mainly does not depend on the location of a pollution source. More about existing
methods for cleaning of flue gases, from SO, and NOy is given in [1,2,3].

A now method for simultaneous removal of SO, and NOy from flue gas, a plasma
chemistry method called ELFI, has been developed on the basic of fundamental research

of the special type of high frequency corona brush discharge (CBD).



2. CORONA BRUSH DISCHARGE

Corona Brush Discharge (CBD) is a new type of a high-frequency corona
discharge, and one of the principal characteristics of this discharge is that corona
occupies a whole volume between a special brush-shaped electrodes in a discharge
chamber [4,5].

The results of the study of the double-sided high-frequency corona brush discharge
(DSCBD) when a new type of Tesla coil is used as a power supply - the three-phase
Tesla coil (3PTC) [6,7], which gives uniform output voltage in each operating pulse - are
presented in this paper.

The-experimental device shown in Fig. | has five brush-shaped electrodes (BE;-
BEs) placed sequentially in a glass tube (GT) , that is a DSCBD tube. The DSCBD tube
is connected to a ventilation system of a capacity up to 150 m3/h. Inner diameter of GT

and brush electrodes is 11 cm, and length of GT is also 11 cm.
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Pins of the brush-shaped electrodes are fastened to the electrode mesh (1 line/cm
with element wire of 1 mm in diameter). The guard rings (GR) on the electrodes, with
theirs cross-sectional radius greater than a critical one, are used for electrostatic shielding
to prevent edge breakdown. The electrodes of such construction does not make a
considerable obstacle to a flow of operating gas through them. The electrodes BE;, BEs,
and BEs are connected to one (hot) end of 3PTC, while the electrodes BE, and BE, are
connected to another, grounded end of 3PTC.

When 3PTC is energized, corona discharge is established and it completely
occupies the space between the all electrodes and emits uniform light from the whole
volume of double-sided corona brush discharge. It is to be noted that DSCBD is very
stable in the whole volume between electrodes. Characteristics of this discharge are
similar to those of corona brush discharge-described earlier [4,5]. In Fig. 2 is shown a
part of the DSCBD spectrum for second positive system of N, (337.1 nm (1) and 357.7
nm (2)) for air at atmospheric pressure and voltage of 3PTC Ux250 kV at frequency
f~200 kHz. With air-water vapor mixture as operating gas, one gets in discharge nitrogen
oxides which with water vapor forms nitric acid.

Pulse brush discharge corona can be used for cleaning flue gases from SO, and
NOy. In, CBD active corona occupies practically the whole volume of discharge tube, so
that one may expect a great efficiency of this type of discharge in application for flue gas

cleaning from SO, and NOx.
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Doubl e- Si ded Hi gh- Frequency corona Brush Discharge
Vujo Miljevic
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Corona Brueh Di scharge (CBD) represents a new type of a high-
frequency corona discharge. One Of the principal characteristics
of this dimcharge is that corona occupies a whole volume between a
special brush-shaped electrodes in a dlscharge chambe (1,2,3).

The results of the study of the double-sided high-frequency
corona brush discharge (DSCBD) when a new type Of Tesla coil is
used 28 a power Supply - the three-phase Tesla coil (3PTC) (4},
whi ch gives uniform output voltage in each operating pulse - are
presented in this paper.

The experinmental device ahown in Fig. 1 hae five brush-shaped
electrodes (BE -BE) placed sequentially in a glass tube {(GT),
that is a DSCBD tube. The DSCBD tube is connected to a ventila-
tion system of a capacity up to 150 m’/h., Inner dianeter of GT
and brush electrodes is 11 cm and length of Gr ia also 11 cm.
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Pins of the brush-ehaped el ectrodes are fastened to the el ectrode
mesh (1 line/cm with elenent wire of 2 mm in dianeter). The guard
rings (GR} on the electrodes, with theirs cross-sectional radius
greater than a critical“one, are used far el ectrostatic shielding
to prevent edge breakdown. The electrodes of Such construction
does not make a considerable obetacle to a flow of operating gas
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through them  The electrodes BE,, BB, and BB, are connected to
one thot) end of 3IPTC, while the el ectrodes BE, and BB  are can-
nected to another, grounded end of 2JAPTC.

., When 3PTC is energized, corona discharge is established and
it completely occuples the space between the all electrodes and
emita uniform light: from the whole volume of doubl e-sided corona
brush discharge (DSCBD). It is to be noted that DSCBD is very
stable in the whole vol ume between electrodes. Characteristics of
this discharge are similar to those of eorona brush discharge
degcribed earlier [1,2). In Pig, 2 is shown a part of the DSCBD
spectrum for second positive system Of N, (337.1 om (1) and
357.7 om (2)) for air at atmospheric pressure and voltage of JIPTC
U»250 KV at frequency f=200 kHz. W th air-watar vapor mixture as
operating gas, one gets in discharge nitrogen oxides which with
water vVapor forms nitric acid.

Pulse corona can be used for abatement of SO, and NO_ from
flue gases [5). 1In DSCBD active corona occupies practically the
whole volume of diecharge tube, so that one may expect a great
efficlency of thim type of discharge in application far flue gas
cl eaning from so, and No_.

.

Studies with use of larger number of electrodes than five
using 3PTC as a power supply with various voltages and frequencies
are in progress.
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ELFI PILOT PLANT FOR REMOVAL OF SO2 AND NOx FROM FLUE
GASES IN THERMAL PLANTS

1. INTRODUCTION

With increase of industrialization in the world, demands for production
of electric energy increase, particularly in developed countries. Presently,
a largest amount of electric and thermal energy is produced in fossil fuel
thermal plants. Burning of fossil fuels emits into atmosphere flue gases
containing sulfur dioxide (SO2) and nitrogen oxides (NOx). These pollutants
are very harmful for environment. For example, acid rains are caused by
presence of SO2 and NOx in atmosphere. As a movement of pollutants in
atmosphere depends on winds, the problems with them is a global problem of the
whole world and mainly does not depend on the location of a pollution source.

With the increase of numbers of thermal plants, methods for removal of
SO2 and NOx from flue gas (filtering of flue gas) has been developed.
However, the existing methods for filtering of flue gases have its problems
and even deficiencies. When using, for example, chemical methods for
filtering of flue gases, the by-product of filtering from SO2 is gypsum which
has limited commercial value. As gypsum is unstable it practically means that
one kind of pollutant is turned into another kind, but a less harmful one. A
land is sacrificed for disposal of filtering products (gypsum) and
subterranean waters are polluted. The rate of efficiency of such a technology
is about 50% for SO2. The installation has to be regenerated occasionally due
to its saturation. A special methods are used for removal of NOx (selective
catalytic
reduction - SCR).

Recently, method based on the electron beam irradiation of flue gas in
the presence of ammonia (in stoichiometric amount) for simultaneous removal of
CO and NOx has been developed - e-beam technology. This method has a
high
efficiency rate; almost 100% for SO2 and about 80% - 90% for removal of NOX,
and there is no saturation of the installation. The by-product is artificial
fertilizer (ammonium sulfate and ammonium sulfonitrate) which has a commercial
value. As it is used in agriculture there is no storage problems. One defect
of this method of filtering is very expensive electron accelerator that
operates in the regime of high power, i.e. 100 kW and more, as well as high
consumption of electric energy for its operation. Pilot plants using this
method and working under real conditions exist in the U.S.A., Japan, Germany,
and Poland, with a purpose to obtain relevant data for construction of
industrial installations. Thus, in Poland, using experience gained on one
pilot plant, is recently made industrial 100 MW modular plant for removal of
SO2 and NOx from flue gas, that operates under real conditions, and is
commercialy available.



Another method for flue gas filtering is based on impulse corona dis-
charge, and it is still in the experimental phase. Although the filter
chamber is relatively simple, the impulse high power supply of rise time
amounting to a few nanoseconds and of a repetition rate of 300 Hz is very
expensive. The rate of efficiency of this method is about 50 to 60%, and is
still in an experimental phase.

More about existing methods for cleaning of flue gases from SO2 and NOx
is given in the article by G. Lister, Phisics World, December 2002, p.19. By our
knowledge it is not developed a some new technology since the time the article
by
G. Lister is published.

A new method for simultaneous removal of SO2 and NOx from flue gas, a
plasma chemistry method called ELFI, which in great extent does not have
defects of already mentioned methods, has been developed in the Atomic
Physics
Laboratory of the Vinca Institute of Nuclear Sciences on the basis of
fundamental research of the special type of high frequency corona discharge by
the
Three Pase Tesla Coil (3PTC). The by-product of this method is also artificial
fertilizer. The installation using this method costs less, consumption of energy
for
its operation is lower, it is more reliable in operation, and it is simpler for
servicing
than installations using previously mentioned methods. The process of cleaning
of
flue gases would be completely self-contained by using such a technology:
protection of human environment would be provided, and fossil fuels became
also the source of other useful products besides their basic application to
produce energy.

The results of fundamental research on which ELFI is based are presented
on international scientific meetings. Laboratory studies completely fulfilled
foreseen expectations for filtering and gave numerous data necessary to
project pilot plant. The patents for ELFI technology were granted in 1998 by
the European Patent Union, U.S.A., Japan, and Yugoslavia, .

2. COMPARISON OF E-BEAM AND ELFI TECHNOLOGIES

To see the advantage of the ELFI technology, let us compare it with the
technology of electron beams:
- In the electron beam technology high-energy electrons (300 to 700 keV, and
more) are used to produce secondary low-energy electrons in complex reactions
with flue gas. Energies of secondary electrons are several thousands times
smaller than energies of primary electrons. Just these secondary electrons
take part in reactions which produce radicals and other constituents necessary
for removal of SO2 and NOx from flue gases. That means that this is a two-



step process and a large part of energy given to flue gas by primary electrons

is wasted, for instance, for heating of gas, for heating of system components
(which must be cooled by forced air), and for other reactions that do not
contribute to efficiency of filtering but represent a net loss of energy.

That is why a filtering plant based on electron beam technology consumes even
up to 15% of produced electric energy of thermo-electric power plant.

- In the case of ELFI technology primary low-energy electrons participate
directly in reactions for filtering flue gases, i.e., without intermediate

steps. Therefore, side effects are manifestly lower than in the case of the
electron beam technology, and no additional cooling of system components is
necessary. The efficiency of filtering is considerably increased in that way,

and consumption of electric energy of ELFI plant is lower than for filtering

by electron beam. For the same reasons ELFI plant production costs are consi-
derably lower than those by electron beam.

The principal characteristics of ELFI technology are:
- Plasma is created in the whole volume of a plasma-chemistry reactor (PCR);
- It is possible to scale-up a plasma-chemistry reactor, so that a large flow
of flue gases from thermal plants can be processed.
All this enables application of the ELFI technology to contemporary power
plants.

3. ELFI PILOT PLANT

The basic aim of ELFI pilot plant is to obtain relevant data for
construction of an industrial plant and its placement on the international and
domestic markets. It is planned an industrial installation of modular type
with basic modules of the power of 100 MW. In such a way it would be
possible to ensure cleaning of flue gases from thermal plants and/or other
plants of various powers emitting SO2 and NOx.

The pilot plant is designed for installation on thermal plant in VINCA Institute, of
the

power of about 10 MW and with the capacity of flue gases of 10,000 m3 per
hour.

A block diagram of the ELFI pilot plant is presented in attached figure.
Heating plants of such characteristics are very suitable for operation of a

pilot plant in realistic conditions and data obtained will be very useful for

design and construction of industrial plants which will be placed on the
international and domestic markets.

Eminent scientists, engineers, professionals, and technicians are engaged
on the project. The project manager is Dr. V. Miljevic' who is the author of
the new ELFI technology.

Completed phases of ELFI pilot plant project are as follows:
- Preliminary design.
- Complete technical documentation (contractor's design).
- All preparation for start of the construction of complete pilot plant and



choice of cooperators.

The ELFI pilot plant, as mentioned above, will give data which are going
to be used for design and construction of industrial plants.

4. ECOLOGICAL EFFECTS OF ELFI PROCESS

It is usually thought that investment of financial resources is indi-
spensable for protection of atmosphere, i.e. human environment. Therefore, a
high stack is still the sole protection of atmosphere from SO2 and NOx in the
majority of countries. By such "filtering” flue gases are ejected high in
atmosphere - what is equivalent to dilution of harmful products but not to
their removal.

The ELFI method promises a high grade of efficiency of filtering of flue
gases from SO2 and NOx with addition of ammonia (NH ) in stoichiometric ratio,
and their conversion into artificial fertilizers of a commercial value which
are deficient goods in many countries in the world. In that way, for
instance, a thermo-electric power plant ceases to be a pollutant, but, besides
its basic purpose of production of electric energy, becomes a “factory" of
fertilizers. The simple analysis has shown that the profit from artificial
fertilizer is comparable (for domestic conditions) with the profit realized by
the sale of electric energy.

It means that by using the ELFI technology, by which one
produces artificial fertilizers besides the primary product, for example,
electric power in the case of thermo-electric plant, pure air, without SO2 and
NOX,
is a "by- product”, i.e. ecological problems of contamination of atmosphere by
power plants disappear.

5. SUMMARY

The principal aim of an ELFI pilot plant is collecting of relevant data
for construction and production of modular industrial plants of power of
100 MW for flue gas cleaning from a contemporary large power plants emitting
SO2 and NOx. The ELFI technology is granted by patents in many developed
countries that eneables an exclusive placement on domestic and international
markets.

The raw materials for production of artificial fertilizers by ELFI
technology are just SO2 and NOx in gas phase that are obtained by scrubbing of
flue gases. The only component which has to be purchased for production of
artificial fertilizers is ammonia.

Application of the ELFI technology to clean flue gases from SO2 and NOX,
"by-product” is the clean air (without SO2 and NOx). In such a way one solves
the
fundamental problem of pollution of the atmosphere with SO2 and NOx.
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Abstract

The new original electronic filtering technology (ELFI) using a plasma chemistry method is
developed in “VINCA”™ Institute of Nuclear Sciences, on the basis of fundamental research of
the original type of high frequency corona discharge energized by the new type of high-
frequency and high voltage generator - “Three-phase Tesla Coil”.

The ELFI module can be added to an existing plant as a by-pass, so it does not obstruct its
function. SO2 and NOx are simultaneously removed from the flue gases by the ELFI
technology and are converted into a useful artificial fertilizer. Waste materials are not
produced by this technology, and the problem of permanent storage of undesired products
does not exist,

Key words: SO2, NOx, flue gas treatment
1. INTRODUCTION

The emission of toxic gas, sulphur oxides and nitrogen oxides from industrial plants has
become a serious problem in the World. SO2 and NOx are known to be converted to “acid
rain” in the atmosphere and cause the environmental pollution. — Fig. 1
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2. TECHNOLOGIES FOR CLEANING SO2 AND NOx FROM FLUE GASES

E-beam technology has the disadvantages of high capital cost and the need to shield
potentially hazardous X-rays which are produced in the process. One possible alternative
technology is the corona discharge, a comparatively recent entrant to the field of non-thermal
waste treatment. The principle behind the corona discharge is the creation of plasma
filaments — small bursts of plasma — generated when a high voltage is applied between a wire
filament and a metal plate. High electric fields are created in the heads of those filaments,
which produces largenumbers of free electrons, as in e-beam reactors.

Results so far have been encouraging, although the gas volumes treated to date have
been considerably smaller than those using e-beams. Corona disharges have the potential
advantages that fitting costs may be greatly reduced, since they use the same wire-plate
electrode configuration as in the electric percipitators used in convetional “wet scrubbers™ for
flue gas control. If either of these methods is to replace conventional technology, they will
need to use less than 3% of the total electrical power of the generator.

One of the major problems for both technologies is “scale-up™ for application to the
modern large power plants [1] .

3. IMPULSE CORONA DISCHARGE

Theoretical investigation of the phenomenon impulse corona energization of flue gases
led to the assumption that the most suitable electron energy for producing the chemical
radicals which are responsible for the oxidations of the sulphur and nitrogen oxides is in the

range 5 to 20 eV and that a pulse corona discharge can provide a number of such electrons :
Table 1 and Table 2 [3] .

Table I - Main reactions of the process
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4. HIGH FREQUENCY CORONA DISCHARGE BY THREE PHASE TESLA COIL
4.1. Double-Sided High-Frequency Corona Brush Discharge

Corona Brush Discharge (CBD) represents a new type of a high-frequency corona
discharge . One of the principal characteristics of this discharge is that corona occupies a
whole volume between a special brush-shaped electrodes in a discharge chamber .

The results of the study of the double-sided high-frequency corona brush discharge
(DSCBD) when a new type of Tesla coil is used as a power supply — the Three-Phase Tesla
coil (3PTC), which gives uniform output voltage in each operating pulse — are presented in
this paper.

When 3PTC is energized, corona discharge is established and it completely occupies the
space between the all electrodes and emits uniform light from the whole volume of double-
sided corona brush discharge (DSCBD). So, for example, second positive system of N,
337.1 nm and 357,7 nm are obtained [4] .

4.2. ELFI Technology Principal Characteristics

The ELFI technology is based on a new type of the high frequency corona discharge.
As a consequence, the principal advantages of ELFI technology over other existing
technologies for cleaning of flue gases (e.g. the electron beam technology) are:

. Plasma is created in the whole volume of a plasma chemical reactor (PCR);

. It is possible to scale-up a plasma chemical reactor, so that a large flow of flue gases
from a thermal plant can be processed, which is significant for industrial application of
the ELFI technology.

One may find about other existing methods for cleaning of flue gases from SO2 and NOx in

the article: “Plasmas join the fight against acid rain “by Graeme Lister, Physics World,

December 1992, p. 19.

Some properties of the ELFI technology:

. this new, original technology using a plasma chemistry method is developed in the
“VINCA™ Institute of Nuclear Sciences on the basis of fundamental research of the
original type of high frequency corona discharge.

. it is realized in the form of a special ELFI module which makes a part of a plant
that burns fossil fuel.

. ELFI modules can be added to existing plants as a by-pass, so that it does not obstruct
their function.

. S02 and NOx are simultaneously removed from flue gas and by ammonia addition,
converted into a useful, high quality and commercially valuable artificial fertilizer.

. waste materials are not produced by this technology, and the problem of permanent
storage of undesired products does not exist.

. it consumes less electric energy for its functioning than other technologies.

. it is the only commercially efficient technology of this kind in the world.

. Removal of SO2 and NOx from flue gases contributes to the protection of human
environment from these pollutants, and therefore directly improves health of human
population ; it also prevents creation of acid rains, and protects buildings and metal
constructions



. It can be used (installed) in all plants that burn fossil fuels: electric power plants, mills,
chemical industry, oil industry, thermal plants, and other plants.
Principle of operation

A flue gas of known characteristics (temperature, gas flow rate, humidity) enters the
plasma chemical reactor PCR, in which SO2 and NOx are being removed with addition of
ammonia (NH3) in stoichiometric ratio and converted into artificial fertilizer.

Fertilizer is collected in bag filters BF1 — BF3, and flue gas without SO2 and NOx is passed
through the stack S into the atmosphere.

PILOT PLANT

IPTC, GA, IPTE,
b i | |

@ @
299

Fi

S —  stack MC — gasmixing chamber
FG—-  flue gas PCR — plasma chemical reactor
V —  valve GA - gasanalyzer

F - fan PA — particle analyzer

P — pressure gauge 3PTC — 3 Phase Tesla coil

T - thermometer BF - bag filter

SC — spraycooler RV - regulation valve

FM — flow meter PR — pressure regulator

Results achieved:

. New technology is the result of fundamental research on which ELFI is based and is
presented on international scientific meetings.

. Laboratory studies show completely fulfilled foreseen expectations for flue gas filtering
and gave numerous data necessary to project a pilot plant [6] .

. The patents for ELFI technology were granted in : United States of America [7],
following countries of the European Patent Union - Austria, Belgium, Switzerland and

Luxemburg, France, Great Britain, Ireland, Italy, Holland, Germany and Sweden.[8] ,
Japan [9], and Serbia [10].
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Flue gases from coal electric power plant

ELFI Technology Principal Characteristics

The ELFI technology Is based on a new type of the high frequency
corona discharge. As a consequence, the principal advantages of ELF|
technology over other existing technologles for cleaning of flue gases
(e.g. the electron-beam technology) are:

+ Plasma Is created in the whole volume of a plasma chemical reactor
(PCR);

+ It Is possible to scale-up a plasma chemical reactor, so that a large
flow of flue gases from a thermal plant can bhe processed, which is
significant for Industrial application of the ELFI technology.

One may find about other existing methods for cleaning of flue gases
from 80, and NO, In the article: "Plasmas Join the flght against acld
rain" by Graeme Lister, Physlcs World, December 1992, p. 19. By our
knowledge no new technologles, except the ELFI technology, has been
developed since the time the article by G. Lister was published.

Properties of the ELFI Technology

* This new, original technology using a plasma chemistry method Is
developed In the Institute of Nuclear Sciences "Vincha" on the basis of
fundamental research of the original type of high frequency corona
discharge.

* It Is realized In the form of a special ELFI module which makes a part
of a plant that burns fossi| fuel,

» ELFI modules can be added to existing plants as a by-pass, so that it
does not obstruct their function,

* 802 and NOy are simultaneously removed from flue gas and
converted Into a useful artificial fertilizer.

+ Waste materlals are not produced by this technology, and the problem
of permanent storage of undesired products does not exist,

+ It consumes less electrlc energy for Its functioning than other
technologles,

* It Is the only commercially efficient technology of this kind in the world.

* It produces high quality artificlal fertilizer which has a commercial
value.

* Removal of SO, and NO, from flue gases contributes to protection of
human environment from these pollutants, what directly affects
favorably improvement of health of human population, prevention of
creation of acid rains, and protection of buildings and metal
constructions.

* It can be used In all plants that burn fossll fuels: electric power plants,
mills, chemical industry, oll industry, thermal plants, and other plants.

" ELFI

PILOT PLANT
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New original technology for simultaneous removal of sulphur dioxide (S03)
and nitrogen oxides (NOx) from flue gases in plants which burn fossil fuel
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Principle of operation

A flue gas of known characteristics (temperature, gas flow
rate, and humidity) enters the plasma chemical reactor
PCR, in which SO, and NO, are being removed with
addition of ammonia (NH3;) in stoichiometric ratio and
converted into artificial fertilizer. Fertilizer is collected in
bag filters BF1 - BF3, and flue gas without SO, and NO, Is
passed through the stack S to atmosphere.

S - stack MC - gas mixing chamber

FG - flue gas PCR - plasma chemical reactor
V - valve GA - gas analyzer

F - fan PA - particle analyser

P - pressure gauge 3PTC - 3 PhaseTesla coli

T - thermometer BF - bag filter

RV - regulation valve
PR - pressure regulator

SC - spray cooler
FM - pressure meter

The sole owner of the patents and pattent application as
well as the sole author of the ELFI technology Is

¢ Dr. Vujo Miljevié, Research Professor of
the Vincha Institute of Nuclear Sciences

* Address: P.O. Box 522, 11001 Belgrade,
Serbia & Montenegro (former Yugoslavia)

* Phone/Fax: +381 11 432088

* E-mall: vumi@vin.bg.ac.yu

Laboratory type of 3P-TC

Results achieved

» New technology is the results of fundamental research on which ELF| Is
based are presented on international scientific meetings.

+ Laboratory studies completely fulfiled foreseen expectations for filtering
and gave numerous data necessary to project pilot plant.

* The patents for ELFI technology were granted by: (1) the European Patent
Office on 21 January 1998, European Patent No. 0602354, (2) the United
States Patent and Trademark Office, United State Patent No. 5,807,526,
Date of Patent Sep. 15, 1998; (3) Serbia & Montenegro, Intelectual Properly
Office, Patent No. 48832, Date 16 July 1998, The request for examination
of the Japanese Patent Application No. 291184/1993 have been filed on
October 26, 2000.
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NHOBALMOHMU ITPOJEKAT 2005
[Toganu o mpojekTy:

PyxoBonunar npojekra: [Ip Byjo MusseBuh
Obnact npojekra: 1

bpoj npojekra: 8004

W3Bermraj: UIT 2005

HUO peanmuzarop: UHH "BUHYA"

TE "Hukona Tecna", O6peHnosari, KopucHuk urpaxuHama

MuHHCTpapCTBO HayKe M 3aIITUTE KUBOTHE CPEAMHE j€ MPUXBATUIIO MIPOjeKaT U BUCOKO
ra oleHHuJIa, Ha MPBOM MecTy U3 ekonoryje. [lomTo Huje Onna 3aTBOpeHa (PUHAHCH]jCKa
KOHCTpyKIHja - Tepmo enekrpana "Hukomna Tecna" OOpeHoBall, jeuHa HUje yIulaTuia
HapTHLMIANK]y 3a U3pajay MUWIOT [OCTPOjera, pojeKaT HUje y LeIUHU puxBaheH, anu
je nmpuxBaheH HCTpa)XMBAYKH JIE0 MPOjEeKTa-UCTPAKUBAUM U OIIpeMa

Medjutim, United State Steel Corporation, Pitsburgh, U.S.A. se interesuje za ELFI
tehnologiju, sa kojima sam u kontaktu.

I'maBHM nenoBu npojexta he OUTH OBIIE M3NI0KEHHU, 300T MHOOPMHUCAHOCTH Al U 300T
YUHCHUIIE J1a y JJabopaTopuju 3a aToMcKy ¢u3uky yy UnctutyTty y Bunun ce Beh pyxe
BpeMeHa paJy Ha eKOJOTHjH.

NJb NICTPAXKVMBABA
* ['maBHM Wb UCTpPaXKUBAMKA j€ OCBajarbe MIPOU3BO/IIHE MTOCTPOjeHha 3a Ynitheme

numHuX racoBa o1 CO2 u HOx Ha 6a3u pe3ynrata 100MjeHuX UCTpakKHUBambUMa
Ha EJIOU munot moctpojemy, koje he ma paau y peaTHUM yCIOBHMa Ha TEPMO
€JIEKTPaHHU.

* OcBajame TEXHOJIOTH]je TPOU3BOIHHE HHIAYCTPH]CKUX NTOCTPOjeHa — MOIYJIa OJ1
100 MW omoryhuhe muxoB maacmaH Ha JoMmaheM U HHOCTPaHOM TPXKHUIITY
003upom 1a je EJIOU texnonoruja natenruma 3amruhenay Y.C.A., Janmany u'y
JieceT 3eMasba eBporicke nareHTHe yHuje u CLI.

» [Tlopen Tora munepanno hyOpuBo, Koje ce 1001ja Kao CIIOpPETHH TPOU3BO/T
npumeroM EJIOU texHosoruje, MomTo je feUIuTapHO U KOJ Hac U 'y CBETY,
MOXe€ Ja ce IIacupa y BehuHu 3emasba.

* Op3Hauaja je 1 00pa3oBame KapoBa y 00J1acTH €KOJIOTH]E.
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O oTkaamamy yribjaeH anokcuaa (CO2)u3 numuunx racosa Endu
TEXHOJIOTHjOM

[To3Haro je na yribeH JUOKCH]T M BOJOHUK y TaCHOj (a3u 1Ol BACOKUM MPUTHUCKOM H Ha
BHCOKO]j TeMIIepaTypu Moxke jaa ce kousepTyje y meranou (Toxyo Gas Co., LTD Public
Relation Section, Section1-5-20 Kaigan, Minato -kul05, Japan). Melhytum, To je
KJIaCHYHA METO/Ia ca MaJioM e()MKAaCHOCTH, T1a U3IJIea J1a H1je WHAYCTPU]jCKH
NPUMEHJbUBA. YTJBEH TMOKCH/I j€ Tac Yhje MPUCYCTBO Y aTMOocepu Mpou3Boan "edexar
cTakJieHe OamTe", Tako Ja je ’EeroBO YKIIamamke U3 aTMocdepe KOPUCHO, a KOHBEpP3Hja Y
METaHOJI je BPJIO KOpHCHA. MeTaHOJ UMa BEJIMKY MPUMEHY Y XEMHjCKOj MHIYCTPHjHU a
Takole ce KOPUCTH Kao U3BOP €HEpTHje, Tj. Y MHOTHM 3eMJbaMa Ce Mellla ca OEH3WHOM,
Kao TOPUBO 32 ayTOMOOUIIE.

Encdu TexHonoruja je HOBO UCTPAKUBAUKO peIlIeHe MpobaeMa 3aIlTHTE YOBEKOBE
KUBOTHE cpeanHe y ckiaay ca Kjoro mpotokonoM. Ha peaykiuju eMucuje mTeTHUX
racoBa noceOHo ca "edexToM crakiene o6amre". IlpojekaT ce 6a3upa Ha mIazma
xemuju.To je penaTuBHO HOBa 00JacT U3 (PU3MKE U XeMHje KOja UMa MHOT€ KOPHCHE
npumene.Ha nmpumep, moryhe je 106UTH 1ujaMaHT y Ii1a3Ma XeMHUjCKOM PeakTopy, Ha
HHUCKOM NPUTUCKY U MPAKTUYHO HAa COOHOj TeMIENaTypH, ITO y IPUPOAU HHUje CIydaj
Endwu npojexar 3a uniheme racosa ox cymmnop auokcuaa (SO2 u a30THUX OKCHIa
(NOX) ce moxe npomuputy 1 Ha yribeH nuokcun (CO2), Ha 6a3u HOBUX MPUMEHEHUX U
pa3BojHuX ucTpaxkuBama EJIDOU texHomoruje.

MHOCJIOBHMU IIJTIAH CA EKOJIOHIKE TAYKE I'V'IEJUIITA CAMO 3A SO2 4
NOx

[TocnoBHM Tu1aH ce Ga3upa Ha YMbeHULM Ja ce nomohy EJIOU texHonmoruje [MMHU
racoBu yncte o SO2 u NOX. [Ipumenom EJIOU Texnonoruje moctmxky ce cueaechu
pe3yJITaTh:

. Jlobuja ce mumuu rac 6e3 SO2 u NOXx,

. CTIOPETHYU TIPOU3BOT GUITpHUpaka je MUHEpaiHo hyOpuBo,

. T00OJBIIIaBA CE€ 3/IPaBJhe CTAHOBHUIIITBA,

. 3alITUTA IIIyMa 0J1 KUCEIHUX KUIIIa,

. 3aIlITUTa METAJTHUX KOHCTPYKIIM]ja U Tpal)eBUHCKUX O0jeKara,

. moBehaBa ce KoM(op >KMBOTHUX YCJIOBA,

. 0OCBaja ce mpou3BoImka ypehaja 3a unmheme qmumanx racoa o SO2 u NOX,
. IIKOJIOBAK€ KaJpOBa.

—_—

01N DN AW

1) YMITREBE JUMHHUX T'TACOBA O/ SO2 U NOx.

VY Uuctutyty 3a HykieapHe Hayke BUHYUA y Bunum pasBujeHa je HOBa
TEXHOJIOTHja 32 CHMYJITAaHO uYuiiheme ITUMHHUX TacoBa o cymmop nuokcuaa (SO2)
n azotHux okcunaa (NOX) u3 mocTpojema Koja caropeBajy (OCHIHA TOpHBA, Kao
ITO TEPMOEJICKTpaHe, ToIUlaHe, HaQTHA W XEeMHjCKa MHAYCTPHja, METaIypIIKH
koMOuHaT u ciauaHo. EJIOU texnomorujom ce SO2 m NOX, y3 momarak



amonujaka, npesojge y MUHEPAJIHA BDYBPUBA oanmuyHOr KBanuTeTa Koja MOTY
IUPEKTHO Ja Ce KOPUCTE Yy MOJHONPHUBPEIH, TOCEOHO 3a skutapurie. OBH mojaau
Cy JOOWjeHHM BUIICTOIUINLUM HMCTPOKUBAKBLUMA y PA3IMUUTHM JadopaTopHjama y
cBery, nocedbno y Y.C.A. u Jamany.

Cn.1 Penrencka aHanu3a MuHepaiHor hyOpuBa

1
» ® (NH;)s SO, «2NH; NOy
A (NH,)» SOy

=t 3m~3—.

Difraction angle

X-ray analysis of captured products

2) MMPOU3BOAKBA MUHEPAJIHOI' BYEPUBA

[Tpumepa panu, camo Ha TepmoenekTpanu TEHT - OOpenoBan mMoxe ce 100UTH OKO
300.000 Tona mMuHepanHor hyOpuBa roAMIIEKRE MUMO HOPMAJIHE MPOW3BOJK CTpY]e.
3HavajHe KOJIMYMHE MUHEPAIHOT hyOpuBa MOTYy ce MOOUTH M W3 JIPYTUX
MOCTpOjeha Koja €MHTYjy TUMHE TacoBe, Tj. W3 IMOCTPOjemha METAJICKe WHIYCTpH]je,
XEMHjCKe WHAyCTpHje, mpepaae HadTe U CIMYHO, Ma CE MOXKE OYCKUBATHU Ja OH
npobsieM cHaO/aeBama MOJBONPUBPEE MUHEPAHUM LyOpHBOM NMPUMEHOM OBE
TEXHOJIOTHje OO pelieH a 3eMJba ociioboheHa yBo3a, a MOXkIa OW mpeocTano U 3a
M3BO3 — BUJICTH CIIUKY Y TPUJIOTY.

@OUHAHCHCKU TJEAaHO TEPMOETEKTPaHe, METAJICKa WHAYCTpHja W JApyra CIMYHA
MOCTPOjeha, Mopea JOOUTH OCTBAaTEHE MPOIAjoM OCHOBHHX IPOW3BOJIA, OCTBAPY]Y
IoOUT TpojajoM MuHEpasHOT hyOpwBa Oe3 ymarama y CHPOBHHE 3a IPOU3BOBY
jep, y oBoM ciy4ajy, cupoBune cy CO2 um HOX, xoju cy mHade OTPOBU H
CTBapajy eKoJjolke mpobieme. JemnHa KOMIIOHEHTa KOja ce J0/1aje jé aMOHHjaK y
CTEXHOMETPH]JCKOM OJTHOCY.

[Toctoju morpenrHo yoeheme n1a je 3a cmameme 3araljema aTMocdepe moayTaHTUMA

( SO2 u NOxX) HEeonxo/JHO MHBECTHPATH HETOBPAaTHO BelMKa (pUHAHCH]jCKA CPEICTBA, ITa
je ca eKOHOMCKE TauKe IJIeUIITa HepeHTaOuTHO yninheme AMMHIX racoBa. Mehytum,
CaBpEeMEHE TeXHOJIOTHje ynithema TMMHIX TacoBa TO IEMaHTY]y.

(nastavlja se)



[Momamm 3a TEHT cy cnenehwu :
- IIpousBoana nena ctpyje Ha mpary TE : 1 kWh = 1,25 nuH. , mto 3a roauimy
MPOU3BO/IEY U3HOCH:

2.062.500.000,00 nrunapa

- Munepanno hyOpuBo — mojamnu cy 1001jeHr Ha OCHOBY jallaHCKe JOHAIIH]e 3a
muHepainHo hyopuso 2001. ronune.
300.000 Tona muHEepandHOT hyOpmBa TOAMIIE:
neHa 3a 1 tony = 153.8 VCS$, win
ykynao 46.140.000,00 VC$ ,
no cajmammeM Kypey 3a 1 YC§ = 62 nunapa nobuja ce
opyro: 3.976.680.000,00 nunapa ,

3) [IOBOJBIIAKE 3/IPABJBA CTAHOBHUIIITBA

3araheme Bazmyxa emucujom SO2 u NOx mocTpojemuMa Koja caropeBajy (ocuiaHa
ropuBa NpeJICTaB/ba BP0 030MIbaH NMpPOOJIEM ca JAIIEKOCE)KHHM HETaTHBHHM
noclieMIiaMa o 4OBEYaHCTBO.

Emucuja SO2 u3 tepmoenektpana y cBety m3Hocu oko 100.000.000 Tona romumime,
a ykynHa emucuja NOx wmznocu mpeko 50.000.000 tona roaumme (mogamu u3
1995. ronune).

O30mbHOCT TpobsieMa 3araljuBama Ba3gyxa OBUM IMOJyTaHTHMa MOXE CE
WUITyCTPOBAaTH €KBUBAJIEHTOM cymnopHe kuceiauHe ona 125.000.000 Ttona romuuimse,
Koja ce nmobuja KoHBep3ujoM eMuToBaHOT SO2, W EKBUBAJICHTOM a30THE KHCEIINHE
on 40.000.000 Tona romumime kojy naje emuroBanum NOX, MTO y CpeameM H3HOCH
oko 30 Kuiorpama TOAMIIEE KHCEJIMHA O TJaBU CTAaHOBHHUKA 3eMJbUHE KYTIIC
caMo u3 3arahuBada Koje €MHUTYjy TepMOEIEKTpaHe.

VYrasb y npou3BOABU €NEKTPUYHE eHepruje ydecTByje ca mpeko 50% wu
npenctaBba oko 70% cBeTckux pe3epBH (HOCHIHHX TOpWBa, Tako na he ocraru
jomn myro TiaBHU W3BOp eHepruje. lIpornemenn TpomkoBu omTehema n3a3BaHUX
nejctBom SO2 u NOx u3Hoce oko 80 US$ mo cTaHOBHHKY TrOAMIIKE KOjU Ce
cacToje OJf TPOIIKOBA Jiedewma U ryOuTaka ycliel] OTCyCTBOBama ca Iocia,
TpomkoBa omrehema Quiope u dayHe U marepujaIHUX godapa.

[Mpouewenu TpouikoBu orrehema y U.S.A. u3noce 80 US$ romumme 1o
CTAaHOBHUKY. AKO ce y HameMm ciy4ajy y3me aa uma 10.000.000 craHoBHEHKa,
nobuja ce cyma on 800.000.000 US$ roauime.

4) 3ALUTHUTA IIYMA OJ KUCEJINX KHIIA

VYrasm koju caropeBa y TepMoenekTpanama naaje oko 80% emucuje CO2, koju je
TJIaBHU  y3pOYHUK Kucenux kuma, u 46% emucuje HOx, xoju je Takohe
YUHWIAIl KUCEIHX KHIIa ali U ypOaHOr cMora.

(nastavlja se)



VYcnen nenoBama KUCENMX KHINA, JaHAC TOjeWHH JEJOBU 3eMJbUHE KyIJe JInde Ha
“mecedeB mej3ax’. Takohe W y HAIIO] 3eMJbH j€ OTOJBEHO Ha XMJbaJle XEKTapa
nIyMe ca TEeHICHIMjOM MoBehama YHUIITaBama IIyMma.

5) 3AIITUTA METAJIHUX KOHCTPYKIMWJA U T'PABEBUHCKUX
OBJEKATA

[Tory6no nemoBame SO2 m NOX, OIHOCHO KHCETHX KHUIIA OJpakaBa Cce€ M Ha
MaTepHujaiHa, KyJATypHa W Jpyra IUBWIN3andjcka aoopa. Of aejcTBa KUCENUX KHIIa
MpoTIafiajy MeTajHe KOHCTpYyKIWje, TpaljeBHHCKH o0jekTH, diopa u (ayHa u IpyTH
pa3HH OOjeKTH 3a KOje€ je HaHeTy IITETy TEIIKO MPOICHUTH.

6) IIOBERABA CE KOM®OP XNMBOTA CTAHOBHUIITBA

Kopumthewem EJI®U texHoOTHje y MOCTpojelmUMa Koja caropeBajy (ocuiHa
ropruBa ce 3aTBapa MPHUPOJTHH IHMKIyC: M3 3eMJbe c€ JoOMja yrajb, caropeBameM
yIjba, Ha IpUMEpP, Yy TEPMOCIEKTpaHama, ce J0O0Hja HajKBAIMTETHUja U
HajKOM(POPMHHja €JIEKTPUYHA €Hepryja a IITEeTHH CaCTOjIU C€ MPEBOJAC Y
MHUHepaiHa hyOpuBa Koja ce MOHOBO Bpahajy y 3emsby U nosehaBajy NMpou3BOIbY
xpane. [Ipu Tome ce mopen JOOMTH OCTBapeHE IPOJAAjOM EJEKTPUYHE EHepruje
OCTBapyje M JOOUT oj mponaje muHepanHor hyOpuBa a gumuam Tac 6e3 SO2 u
NOx je cama »CHopeiaHH TPOM3BOAK WM, Ca Tayke TJEIUIITa €KOJOTHje, OBO je
MPaKTHIHO camoduHaHCHpajyha 3alITHTa YOBEKOBE OKOJIHMHE.

7) OCBAJA CE INPOU3BOAIBA YPEDBAJA 3A UMINRKREWKBLE JMMHUX
I'ACOBA O SO2 N NOx

OBaj mpojexar, mopeja CyICTUTYLMje YBO3a MHHepaiaHor hyOpuBa, cTBapa
MoryhHoctn nomahoj WHAYCTpUjU OTBapameM BEITUKOT Opoja HOBHX PaJHUX MeECTa
MW oTBapa MOTYhHOCTH W3BO3a WHIYCTPH]CKHX IOCTpOjea Ha momMahe W WHOCTpaHO
TPKUINTE, KAa0 W 00pa3oBame KajpoBa y TUM O0IacTHMA.

[Ipumepa paau, Moayn WHIAYCTpHjCKOT mocTtpojera ox 100 MW Ha 6a3u
nocrojehe, mommuje “e-beam” TexHosoruje, komra oko 20 mwimona US$ (momarwm
on Mehynapoane AToMcke AreHIyje).

VY pa3BujeHoM jeny cBeTa nmotpebHo je Oap 12.500 WHAYCTPUjCKUX MOIyJa O]
100 MW. V HamieM ciydvajy, npenmnoctaBumo nga u3sesemo 100 moayina, mo HeHH Of
10.000.000 US$ (50% oxa npeaxoane nene) nobuja ce oxko 1.000.000.000 USS.

8) OBPABOBAIE KAJIPOBA U3 OBJIACTU EKOJIOTUIJE
VY opranmsanmju Yjenumwenux Hammja y Kjoty, y Jamany, on 1. mo 10. meuembOGpa

1997 ronune oapxan je CamMuT Ha KOMe je ydyecToBaio oko 150 mpkaBa W3 Lenor
cBeTa KOju je Omo mocBeheH TIOOAIHOj 3alITHTH TPHUPOJHE OKOJIMHE Ha IIeJIoj



3eMaJbCKOj KYTJIH, MOCEOHO O]l TacoBa ca edekToMm ‘‘crakiieHe Oamrte”, jep je
CaJalllibe CTale EKOJIOTHje BeOMa KPUTHUYHO.

3a pememe OBHX EKOJOUIKMX Mpobiema mpensuba ce cyma on 150 mummjapau
nonapa HapaBHo, jeman neo mpobiema koje Tpeba pemiaBaTé ce OJHOCH M Ha Hally
3emsby. llIkonoBameM KaapoBa M3 OOJIaCTH eKojoruje omoryhmio O0m ma ce
CIPEMHO YKJYYMMO y pellaBame THUX Npodiema.

3a craBke 4) , 5) u 8) HEma nmojaTaka .

3AK/bYYAK

- EJI®UN TtexHosoryuja je HOBa, OpUTMHAIHA TEXHOJIOTHja 32 CUMYJITAHO
ojicTpamuBame cymnop anokcuaa (SO2) u azotaux okcuna (NOX) U3 TuMHUX
racoBa JI00HMjeHNX caropeBameM (HOCHUITHUX TOPUBA.

- EJI®U TexHomoruja ce 6a3upa Ha HOBOM THUITY BUCOKO(PPEKBEHTHOT KOpOHA
NpaXmHEHha Kajla ce Kao U3BOp 3a Hamajame Kopuctu Tecaun Tpancopmarop.

- Y CBETCKO] IUTEPATypH OBa] TUII IPAKIHECHA j€ IPBU MYT MyOJIUKOBaH Y
panosuma aytopa EJI®U texHomoruje, kKao u y maTeHTHUMa KOje je ayTop
3aIITUTHO Y 3eMJbU U HHOCTPAHCTBY.

- HcrpaxuBama y 001acTé BUCOKO(PEKBEHTHOT KOPOHA MPaXkberma ca TecInHum
TpaHc(hOpMaTOpOM IMPEICTaBIbajy OPUTHHAIHH JOTIPUHOC ayTopa nmoBehamy
(dboH/Ia CBETCKOT 3HambA.

- BucokoppekBEHTHO KOPOHA MPAKIHEHE UCITYHaBa LETOKYITHY 3allPEMUHY
IJIa3MaXeMHjCKOT peaKkTopa, TaKo Ja Ce BEJIMKH ITPOTOLH JUMHOT T'aca MOTY
obpahusatu EJI®U TexHomorujom.

- Jla 6u ce moOuM penpoayIUOMIIHA PE3yJITaTH Yy IJIa3Ma XEMH]jCKOM PEaKTOpy
pa3BHjeH je HOBH THI TecauHor Tpanchopmaropa ca Tpoda3sHUM HaIlajambeM.

- I'maBHU 1MJb HMHOBAIIMOHOT TMPOjEKTA j€ OCBajarbe MPOU3BOAHE WHIAYCTPU]jCKUX
nocTpojema 3a unithemwe nuMaux racosa o SO2 u NOx Ha 6a3u pesynrara
nobujennx uctpaxxupamwuma Ha EJIOU nunot noctpojemwy koje he ga pagu y
peaTHUM YCIOBHMA Ha TEPMOEIIEKTPaHH.

- Kommeran naboparopujcku ypehaj Ha kome je usyuaBana EJIOU texHomoruja je
ypahen y Mucturyry BUHYA ox nomaher maTtepujaia, IITO 3Ha4H J1a je HaIla
UHIyCTpHja criocoOHa na mpou3soau U EJIOU unaycTpujcka moctpojema.

- CreueHa 3Ha®ba MyJTHAUCIUIUIMHAPHOT TUMA UCTpakuBaya nu3 MHcturyra
BUWHYA nHa u3rpaamu MWIOT MOCTPOjeha MOTY Ja IPEJICTaB/bajy U MOYETHY



dazy y npasity ¢popMupama eKoJIOKe jaboparopuje y Bunum, 3a
eKCIIEpUMEHTAITHA ¥ TEOPH)CKa UCTPAKHUBAKA 3aLITHTE YOBEKOBE OKOJIMHE, KA0 U
JPYTHUX TIPUMEHA OBOT HOBOT THIIA BUCOKO(PEKBEHTHOT MPAXHEHha KOj Ce Haraja
nomohy Tecnunor TpancdopmaTopa.

On noceOHOT 3Hauaja je U 00pa3oBame KaapoBa y 0071acTH €KOJIOTH]e.
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