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Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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ACTIVATION METHOD OF CLEANING PROCESS GAS

Abstract. This article presents the results of joint research of "ABsalut Ecology" LLP with Karstu of industrial
electrochemical aeroion plants B30-500 and AP-21, capable of cleaning technological gas emissions from toxic
impurities SO; (at least 90%), NOy (at least 80%), CO, (at least 90%) and dust particles (99.9%); with the return to
production of part of the burned carbon (in the form of fine soot).

It was found that in the discharge zone of the V30-500 and AP-21 installations, the active factors affecting the
chemical process are: high voltage of the electric field ; secondary ionization of substances; polarization of
molecules; high temperature; photoionization; microwave radiation; shock wave. Two processes take place
simultaneously in the reaction zone of the plants: activation and reduction of CO,, CO, NOy, and SO, oxides to
elementary substances in the core of the electronic injector.

Reduction of CO,, CO, NOy, and SO, oxides in the reaction zone proceeds simultaneously by various
mechanisms: catalytic reduction and dissociation. It is established that the catalytic system in the installation is an
electronic injector, which serves as a source of active particles that determine the rate of chemical reactions.
Reducing agents CO, NH3 are present in the gas to be treated , and are also formed in the reaction zone of the plant.

As a result of the reactions, elementary substances are formed. The speed constants of elementary processes in a
discharge strongly depend on the electric field strength, and the speed of individual processes may depend in a non-
linear way on the current density, so by changing these parameters, you can change the selectivity and speed of
recovery processes in the installation.

It is shown that ionization and dissociative processes with the formation of various radicals and ions are feasible
in non-equilibrium weakly ionized plasma. The degree of capture of aerosols and dust increases with a decrease in
the size of dust-like particles, and in dry electric filters, on the contrary, falls to zero.

The ways of increasing the efficiency of technological gas treatment plants (geometric parameters of new
plants, increasing their productivity, using new high-voltage power sources, flotation and filtration devices, and
dispatching control systems) were determined.

The efficiency of the gas treatment plant does not decrease when the particle size of the captured aerosols
decreases, starting from the size of about 5 microns and lower, the cleaning efficiency approaches 100%.

The research results are shown as graphs that show the concentration of gas before and after treatment. The
degree of air purification from dust particles and aerosol impurities ranges from 60% to 99%.

Keywords: soot, activation, electrochemical installations, air ionization, atmospheric pollution, ecology,
initiation, carbon conversion, aeroionizers, cyclones, scrubbers, electrofilters.

Introduction. Nowadays the issue of solving environmental problems is acute throughout the world.
The scientific and technological revolution, the intensive growth of production are the basis of negative
changes in the environment, these include: air pollution; destruction of the fertile layer of the earth;
poisoning and pollution of the rivers, lakes, oceans, etc. As a result of human and industrial activities of
the people more than 200 million tons of carbon monoxide, 151 million tons of sulfur (IV) oxide, and over
50 million tons of oxides nitrogen, more than 50 million tons of various hydrocarbons, more than 250
million tons of fine aerosols are annually emitted into the Earth’s atmosphere [1].
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The relevance of this article is caused by the alarming situation in the ecology of the Republic of
Kazakhstan. The highest level of air pollution is observed in the cities of Ust-Kamenogorsk, Shymkent,
Aktobe, Balkhash, Temirtau.

This problem makes the young generation think about how to return the human environment, our
Earth, to that perfect natural balance that existed earlier. By lowering the air pollution levels, countries can
reduce the burden of diseases such as stroke, heart disease, and lung cancer, as well as chronic and acute
respiratory diseases, including asthma. In 2012, an estimated 3.7 million premature deaths occurred in
urban and rural areas worldwide due to the air pollution. According to the recent WHO estimates of the
total global burden of disease, approximately 7 million cases of premature death are caused by the air
pollution and the indoor air [2].

The main causes of the high level of air pollution in the cities of Kazakhstan are as follows:

- outdated production technologies,

- inefficient gas cleaning equipment,

- mismatch of coal fuel to boiler units,

- a huge amount of accumulated and new dumped waste (billions of tons).

From the above-said it follows that the enterprises of Kazakhstan need comprehensive purification,
which will not only clean up gas emissions, but also make it possible to obtain carbon black products in
the form of environmentally friendly compounds.

A scientific-engineering group of the ABsalut Ecology LLP headed by A. Borissenko, Doctor of
Chemistry, Professor, Academician, developed and introduced into production new electrochemical plants
of the B30-500 and AP-21 models that not only clean technological gas emissions from toxic impurities
(COx, NOy, SO,, H3S, etc.), return to production a part of the burned carbon (in the form of fine soot), but
also purify the air in residential premises saturating it with negative air ions and enriching it with oxygen.

In the discharge zone of the B 30-500 and AP-21 plants, the active factors affecting the chemical
process are as follows:

- high voltage of the electric field;

- secondary ionization of substances;

- polarization of molecules, excitation of molecules and atoms;

- high temperature;

- photoionization;

- microwave radiation (electromagnetic waves);

- shock wave.

Process gases entering the B 30-500 and AP-21 units have the following component composition:
CO,, CO, SO, CHa, N», O3, H20.

Experimental part. In the reaction (discharge) zone, in the presence of the active factors described
above, there can take place the reactions of all components with the formation of elementary substances
and various compounds, i.e. taking into account the experimental data obtained in the laboratory of the
ABsalut Ecology LLP, it follows that in the near-cathode unipolar charged region of the B 30-500 and AP-
21 plants, in the conditions of a non-equilibrium weakly ionized plasma, ionization and dissociative
processes can occur with the formation of various radicals and ions [3].

In the aggregate, all these processes can lead to the reduction of carbon oxides (CO,), sulfur dioxide
(S0O,) and nitrogen oxides (I, IV).

- CO,
a) occurrence of complete or partial dissociation of carbon oxides:
CO,—»C+0,
CO— CO+ %4 0,
CO—C+'5 0,

CO +CO" < C+CO,
CO2"( + Ciny = C(o) + COy

— 7y ——
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b) processes of reducing by atomic hydrogen:

CO;+H — C+HO;
CO+2H—-C+HO

¢) carbon oxides interaction with atomic oxygen:

CO;"+0 < CO+ 0,

d) carbon oxides interaction with forming methane, other hydrocarbons and elemental carbon:

8H +CO, — CH4 + 2H,0O
CO + 3H; « CH4 + H,O

CH4 — C;H,, C;Ha4, C;H3 and others — solid products.

Thus, in the unipolar (negative) charged zone, carbon dioxide dissociation and reduction reactions are
possible.

- SO; . the mechanism of electrochemical transformations is also possible, leading to the reduction of
sulfur dioxide molecules to elemental sulfur in the dark discharge zone in the solid needle electrode — gas
— liquid anode system [4].

a) complete or partial dissociation of sulfur dioxide molecules

SO, — S| + 0,

b) reducing sulfur dioxide by atomic hydrogen
SO,+4H" =S| + 2H,0

¢) reducing by hydrogen sulfide with forming elemental sulfur (hydrogen sulfide is one of the
intermediate products that are formed when reducing sulfur dioxide):

6H" + SO,=H,S + 2H,0
SO, + H,S=3S| + 2H,0

d) in the reducing gas discharge medium there is also possible the reaction of hydrogen sulfide H,S
dissociation to free sulfur:
H,S — S + H,[5]

- NxOy — here there are also possible electrochemical transformations of nitrogen oxides to the
elemental composition (nitrogen).

N+NO—->N+O
N+ NO; — 2NO
N+ NO; —» N2+ 20
O+ NOz-0,+NO
N>O — 2N2 + Oy
INO, — N +20; [6]

Today, as a result of tremendous work, the industrial unit B 30-500 provides the degree of
purification of process gases of at least: an integrated one 99.7%; from carbon monoxide (CO) 97%; from
sulfur dioxide (SO.) 95%; from nitric oxide (NO,) 80%; from dust and aerosol particles 99.5%. The data
has been repeatedly confirmed:

1) by specialists of the ABsalut Ecology LLP company on German Testo 350 instruments. Using this
device, there can be monitored the operation of an industrial gas treatment plant and recorded the cleaning
changes in real time.
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Figure 1 - Gas measurements in the reaction zone of the industrial
gas cleaning plant
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Figure 2 - Gas measurements in the reaction zone of the industrial gas cleaning plant

The graphs are plotted using two Testo 350 instruments: one instrument measures gas at the inlet to
the gas treatment plant, the other one at the outlet. The graphs show 4 lines of different colors:

- CO (20) - red line, CO2IK (20) - dark green line show the amount of gas at the inlet to the gas
treatment plant, i.e. gas concentration before cleaning;

- CO (17) - pink line, COIK (17) - light green line show the amount of gas at the outlet of the gas
treatment plant, i.e. gas concentration after cleaning.

To the left and right of the graphs there are scales of the CO; range in percent and CO in ppm.

1) Results obtained by the independent laboratory of the Tsentrgeolanalit LLP.

Minutes No. EC050517/1. Meteorological conditions: T +3°C, pressure 718 mm Hg, humidity 70%.
Sampling equipment: Aspirator ABA-180, Gas analyzer DAG-500.

— 76 ==
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Suspended matters

Figure 3 - Gas measurements in the process of operation of the industrial gas cleaning plant. Minutes No. EC050517/1

Minutes No. EC061117/1. Meteorological conditions: T +24°C, pressure 707 mm Hg, humidity 20%.
Sampling equipment: Aspirator ABA-180, Gas analyzer DAG-500.

99,9 % 99,9% 99,9%
B I

B3selueHHBIE BELUECTER

Suspended matters

Figure 4 - Gas measurements in the process of operation of the industrial gas cleaning plant. Minutes No. EC061117/1

The introduction and use of the results of these studies allows preparing for the implementation of an
integrated quality and environmental management system (ISO 9001: 2015, ISO 14001: 2015) at the
ABsalut Ecology LLP, increasing the efficiency of process gas purification processes, as well as preparing
a draft program for the use of the materials, obtained as related materials (fullerenes, carbon black, etc.)
during the operation of the plants. Based on the results of these studies, measures were prepared to further
improving the plant for cleaning process gases and atmospheric air, and the technology of cleaning and
reducing the purification products.

The plant by A.V. Borissenko is intended not only for purifying nature, but also for obtaining useful
substances from harmful wastes.

From all the above-said it follows that the scientific and engineering group of the ABsalut Ecology
LLP headed by Dr. of Chemistry, Professor, Academician A.V. Borissenko, has developed and introduced
the technology that uses a new activation method of cleaning industrial and utility gases in the unipolar
ionized region when exposed to a strong electric field. This technology is patented and has no analogues in
the world. With its help there can be solved one of the vital problems of the mankind: atmospheric air
pollution.
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TEXHOJIOTUSLIIBIK T'A3/IbI TA3AJIAYIBIH AKTUBALIASLIBIK DICI

AnHoTanus. by Makanana TEXHOJIOTHSUIBIK ra3 mbFapeiHasuiapeiH SO2 (keminge 90%), NOx (keminzge 80%), CO2
(xeminne 90%) xoHe mwaH Topizmec OemmekrepacH (99,9%) tazapryra kaGimerti B30-500 xone AII-21 enepkocinTik
3JIEKTPOXUMHUSIIBIK a3pOUOHIBIK KOHABIPFeuIapasiH, KapMTV-men "ABsalut Ecology" XIIIC 6ipneckeH 3epTreyniepiHi
HOTIDKEIeP] KEeNTipiireH.

B30-500 xone AII-21 KOHIBIPFBUIAPBIHBIH Pa3PSAATHIK aliMarbHIA XUMHSJIBIK IMPOIECKEe dcep eTeTiH OenceHi
(akropnap MplHaNap OonbIn  TaObLIAABL: AJIEKTP OPICIHIH KOFapbl KepHEyi; 3aTTaplblH KaiiTagama HOHAAIYbI;
MOJIEKyJIaJapIblH MOJSIPH3aLUSIChL; )KOFaphl TemIieparypa; porononmsanust; CBU-coyneneny; COKKbI TOTKBIHEIL.

KoHABIpFBIHBIH peakuusUIbIK aiiMarbiHga Oip yaxeiTTa eki mpomecc ertemi- COz, CO, NOx, SO: oxcuarepin
AKTHBTCHIIPY JKOHE OJIICKTPOHIBIK HH)KEKTOPIBIH OCNICeHl alMaFblHIAFbl DJIEMEHTApIbIK 3aTTapfFa JeHiH KaJblHa
kenrtipy. Peakuusuieik aiimakrta COz, CO, NOx, SOz okcuaTepiH KalIblHA KENTipy op TYpJi TeTikTep OoiibiHIIA Oip
ME3Tijie oTe/i: KaTATUTUKATBIK KAJIbIHA KETIPY XKoHe JUccolralus. KatanuTHKamibIK jKyiHe KOHIBIPFBICBIHIA XUMUSITBIK
peaKIMsIapAbIH KbUIIAM/IBIFBIH aHBIKTAWTBIH OeJceH 1l OenmeKTep/IiH Ko31 OO TaObLIATHIH AJNEKTPOH/IBIK HHKEKTOP
6oubin Tadbbutaapl. CO, NH3 KannbiHa KeATiprimrep Ta3apThlIaThiH ra3a 00saabl, COHIai-aK KOHIBIPFBIHBIH PEaKIHsIIbIK
aliMarbIHA KYpbUIaIbl.

PeaxkuusnapablH ©Tyl HOTHXKECIHIE KapalailblM 3aTTap Haiiga Oonaibl. DNEKTp epICiHIH KepHeyJiriHe, cOHOaii-ak
KEKeJIereH MPOLECTEP/IiH JKbIIIAMIBIFBIHA DJIEKTP OPICIHIH KEpHEYJIriHe KaTThl OaiIaHbICThI, TOKTBIH THIFBI3/IBIFbIHA
OaiinaHpICTH 0OYBl MYMKIH, COHIBIKTaH OCHI MapaMeTpIIep/ii ©3repTe OTHIPHIIN, CEICKTUBTLTIKTI, KOHIBIPFBIIAFl KAIIbIHA
KEJITipy MPOLECTEPiHIH KbULAAMIBIFBIH ©3repTyre 001aIbl.

Op TYpJli paauKailaap MEeH MOHIApAbIH Maiina 00JybIMEH HOHM3ALMSUIIBIK JKOHE JMCCOLMATHBTIK MPOLIECTEPAIH OTYyi
XY3eTe achlpblla OTBHIPBHIN, AJICI3 MOHM3MPJICHTEH IUIa3Ma JKardalblHIa KepCeTIIreH. Adpo30ibap MEH INaHIbl YCTay
Jlopekeci 1aH Topizaec OellleKTep MeNIIEPiHIH a3alobIMEH apTaibl, all KypFaK 3JEKTp Cy3TilepiHjae KepiciHIle Helre
JeiiH TOMeHICH .

TexHONIOrUsUIBIK ra3faapbl Ta3apTy OOMBIHIIA KOHIBIPFBUIAPABIH TUIMALTITIH apTTHIPY >KOJJAaphl aHBIKTANLAbl (3KaHa
KOHIBIPFBIIAPIBIH TEOMETPHSUIBIK TapaMeTpiepi, OJapIblH OHIMAUIIIH apTTHIPY, XaHAa JXOFapbl BOJBTTHl KOPEKTEHY
Ke3JlepiH, (UIOTalUsUIBIK-CY3Y KYPBUIFBUIAPbIH, JUCHETUEpIiK OaKblIay XKyienepin naiiaanany xoHe T.0.).

I'a3 TazapTy KOHIBIPFBICHIHBIH THIMIIIITT 5 MHUKPOH Y9HE OJJaH TOMEH MeIIIepAeH OacTall ayJaHaThIH adpo30JIbaep
GeulteKTepiHiH MoJIIIepiH a3aiTKaH Ke3/1e TOMeHAeTiIMeNH i, TazapTy Tuimainiri 100%- ra skakbpIHIaI Kene.

3epTTey HOTIKENEpi Ta3zapTKaHFa IEHIH >KoHE KeHiH Tra3 KOHLEHTPAIlMsACHIH KOpCeTeTiH rpadukrep TypiHme
KENTipiireH. AyaHbl IIaH Topi3lec OeNIIEKTeplIeH KOHE a’po30Jib KOocHalapblHaH Ta3apTy aopexeci 60%-man 99%-ra
JIeliH aybITKU/IBL.

TyiiliH ce3aep: 3NEKTPOXUMHSAIBIK KOHABIPFBUIAP, ayaHbl MOHZAAY, aTMOC(EpaHblH JacCTaHybl, 3KOJIOTHS,
OacTaMalIbUIBIK JKacay, KOMIPTEKTI KOHBEPCHSIIAY, a9pOUOHH3ATOPIIap, IUKIOHIAp, CKpyOoepiep, JeKTp cy3riiepi.

K.B. Paxumbepaunosal, A.T. Takuoaesa!, O.I'. Hazaposa!,
A. P. Uckakos!, I'.H. Mycuna', U.B. Kynakos?

"KaparanuHckuii Tocy1apcTBEHHBIN TeXHUYECKUH yHuBepcuteT, Kaparanaa, Kazaxcran;
TioMeHCKHil Tocy1apCcTBEHHBIH yHuBepcuTeT, TromeHs, Poccus

AKTUBAIIMOHHBIN METOJ OYUCTKH! TEXHOJOTMYECKOI'O T'A3A

AHHoTauus. B naHHOW craTbe NMpHBEACHBI pe3yibTaThl coBMecTHbIX uccienoBanuii TOO «ABsalut Ecology» c
KapI'TY OpOMBINIIEHHBIX 3IEKTPOXUMUYECKUX a3pOMOHHBIX ycTaHoBok B30-500 u AII-21, crnocoGHBIX ouduiaTh
TEXHOJIOTHYECKHUE Ta30Bble BEIOPOCH OT TOKCHUHBIX puMecedt SOz (He Menee 90%), NOx (ne menee 80%), CO2 (He meHee
90%) u neuteBuaHbIX uactul (99,9%) ¢ Bo3BpalleHMEM B IPOU3BOJACTBO 4YacThb COXOKEHHOIO yriepoja (B Buie
MEJIKOAUCIIEPCHOM CaxH).

YcraHOBIIEHO, UTO B pa3psaaHOU 30He ycraHOBOK B30-500 u AII-21 aktuBHbIMU (akTOpaMu, BO3AEUCTBYIOLIMMYU Ha
XMMHYECKUI Tpolecc, SBISMIOTCSA: BBICOKOE HANPSDKEHHE JJICKTPHUYECKOTO IOJIsl; BTOPWYHAs HMOHM3AIMS BEIIECTB;
HONApU3alMs MOJIEKYIT; BBICOKas TeMieparypa; ¢horononusanus; CBYU-uznyueHue; ynapHas BoJIHa.

B peakunoHHOM 30HE yCTaHOBOK INPOTEKAIOT OJJHOBPEMEHHO J[Ba MPOLECCa — aKTHBAIMSA U BOCCTAHOBICHUE OKCHIIOB
COz, CO, NOx, SO2 10 »neMEeHTapHBIX BEIIECTB aKTHBHOI 30HE 3JIEKTPOHHOI'O MHXEKTOpa. BoccraHoBieHHe OKCHIOB
CO2, CO, NOx, SO2 B peaknMOHHOW 30HE NPOTEKAIOT OJHOBPEMEHHO IO Pa3IMYHBIM MEXaHM3MaM: KaTaJuTHYECKOoe
BOCCTAaHOBJIEHHE U AUCCOLMANUS. YCTAaHOBJIEHO, B YCTAaHOBKE KaTAIUTUYECKOW CHCTEMOH SBIAETCA 3IICKTPOHHBIN
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HHKEKTOP, KOTODPBIA CIIy)KMUT HCTOYHMKOM aKTHBHBIX YACTHIl, ONPEAEISIONINX CKOPOCTh XMMHUYECKHX pEaKInii.
Boccranosutenu CO, NHs npucyTCTBYIOT B OUMIIIAEMOM Ta3e, a TAKKE 00pa3yroTcsi B pEaKIIMOHHOM 30HE YCTaHOBKHU.

B pesynbrare MpoTEeKaHWS peakimii 00pasyroTcs dJIeMEeHTapHbIe BeliecTBa. KOHCTAHTBI CKOPOCTEN dIIeMEHTAPHBIX
MPOIIECCOB B Pa3psiie Pe3KO 3aBHUCAT OT HAMPSHKEHHOCTH JIEKTPUUECKOTO IMOJIsI, & TAKXKE CKOPOCTH OTIEIBbHBIX MPOLECCOB,
MOTYT HEJIMHEWHBIM 00pa30oM 3aBHCETh OT IUIOTHOCTH TOKA, MOITOMY H3MEHSS OTH TMapaMeTpbl MOXXHO H3MEHSTH
CENIEKTUBHOCTh, CKOPOCTh BOCCTAHOBUTEIBHBIX MPOIIECCOB B YCTAHOBKE.

Tloka3aHbl B YCIIOBHAX HEPABHOBECHOM CITA00MOHU3HPOBAHHOM IIIA3MBI, OCYIECTBHMO MPOTEKAHHE HOHU3AIIMOHHBIX
U UCCOIMATHBHBIX TPOIECCOB C 00pa30BaHMEM PA3NUYHBIX PAJUKAIOB M HOHOB. CTEMEeHb YJIABIUBAHUS a’po30jed U
TIBUIN YBETMYMBACTCS ¢ YMEHBIIIEHHEM Pa3MePOB MBUIEBHIHBIX YACTHIL, & B CYXHUX JIEKTPOQHIBTpax, Ha000pOT, MagaeT 10
HYJISL.

OmnpeeneHsl MyTH MOBBIMIEHUS 3(P()EKTUBHOCTH YCTAHOBOK IO OYMCTKE TEXHOJIOTHUECKHMX Ta30B (T€OMETPHUECKHE
mapaMeTpbl HOBBIX YCTAHOBOK, YBEIHYCHHE WX MPOU3BOAUTEIBHOCTH, HCIONB30BAHHE HOBBIX BBICOKOBOJIBTHBIX
MCTOYHHUKOB MUTAHU, (IIOTAIIMOHHO-(QUIBTPAIIHOHHBIX YCTPOUCTB, CHCTEM JUCIETIEPCKOTO KOHTPOIIS | TIp. ).

D¢ HEeKTHBHOCT TA300YMCTHOW YCTAHOBKM HE CHIDKACTCS NPU YMEHBIICHHH pa3Mepa YacTHUIl YyJIaBIHBAEMbIX
a’po3o0Iieii, HaYMHAs ¢ pa3Mepa OKOJIO 5 MUKPOH M HUXE, 3()()EeKTHBHOCTh OYMCTKU Tpudmkaercs k 100%.

PesynbTaThl MCCIENOBaHUIA MPHUBEACHBI B BHIC TPA(UKOB, KOTOPHIC MOKA3bIBAIOT KOHIIEHTPAIMS Ta3a 70 U MOCie
ounctku. CTeneHb OYUCTKHU BO3yXa OT IbUICBUIHBIX YaCTHUI] X a3PO30JIbHBIX IpuMecelt konebercst ot 60% 1o 99%.

KiaroueBble cioBa: caxka, aKTHBAIWs, 3JEKTPOXMMHUYCCKHE YCTAHOBKH, WOHH3AIM BO3/AyXa, 3arps3HEHHE
aTMoc(epbl, OJKOJOTWs, WHHIMHPOBAHWE, KOHBEPCHs  YIJEpOAa, adpOUOHHU3ATOPBI, IHUKIOHBI,  CKpyOOEepsl,
ANEKTPOPHIBTPHI.
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