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IOnia BorTeHKoO

Purpose. The purpose of the work is to analyze the main sources of dust formation
in the conditions of agglomeration production, to study the characteristics of ag-
glomeration gases, to improve the environmental safety of industrial regions by
reducing the concentration of dust in agglomeration gases due to the treatment of
the agglomeration charge with solutions of surface-active substances. Design /
Method / Approach. The work used laboratory, bench and field research methods
for determining the parameters of processing bulk materials with surface-active
substances, industrial methods for determining the degree of dedusting of com-
bustible gases. Findings. The main methods of dedusting sintering gases are an-
alyzed, it is shown that it is possible to reduce dust in agglomeration gases by
improving the lumping of the sintering charge. It was determined that it is possible
to optimize the processes of agglomerate sintering by treating the agglomerate
with solutions of surface-active substances. Experimental studies were carried out
in industrial conditions to determine the concentration of dust in alogazes at differ-
ent sites. It is shown that the concentration of dust decreases when the slag charge
is treated with solutions of surface-active substances before its sintering. Theoret-
ical Implications. The study expands the understanding of alternative methods of
dedusting by optimizing the technological process. Practical Implications. The
proposed system for treating the slag charge with a solution of surface-active sub-
stances can be used in other technological processes, which makes it possible to
significantly reduce dust emissions into the environment. Originality / Value. The
work contains an original solution to increase the efficiency of agglomeration of
sinter charge, which leads to a decrease in the concentration of dust in sintering
gases. Research Limitations / Future Research. The study is limited to the anal-
ysis of dustiness reduction of agglomeration production gases. Future research
may focus on expanding the scope of the recommended bulk material handling
system. Paper Type. Practitioner paper.
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B nanuii yac nMIIOBI BUKW/IN TPOMHUCIIOBUX i IIPUEMCTB TipHU-40100yBHOT,
MeTaypriiHoi, OyAiBeTHHOI Ta IHIINX Taly3ed MPOMHCIOBOCTI TOCSTIN TaKUX
MacmtadiB, M0 B ASIKUX BEIMKUX IMPOMHUCIIOBUX LIEHTPAxX 3allMICHICTh MOBITpS
B MEXax CeNliTeOHNX TepPUTOPiil 4acTO 3HAYHO MEPEBHIINYE TPAHUIHO-IOITYCTAMI
KOHIIEHTpalii, BHACTIJOK YOTr0 3aBOJCHKI pallOHM LUX MICT CTarOTh HENpPHUAAT-
HUMU JUIS TIPO>KUBAHHSL.

OnHUM 3 OCHOBHHX JDKEpel 3a0pyIHEHHsS aTMOC(EPHOTO TOBITPS B MiCTax
VYkpaiHu € miauprueMcTBa YOpHOI MeTanyprii. B palioHax po3raiuryBaHHS IOTYX-
HHUX METaIyprifHUX MignpueMcTB 3a0pynHeHHs atMocdepu Ha 50 — 60 % 1 6i-
Jblie 0OyMOBJIEHO BHKMAAMH caMe Iux minnpuemcts (Pemienko & Kamenesa
2016). OgHUM 3 OCHOBHHX JDKEpeIT 3a0pyIHEHHS aTMOC(EpPHOTO MOBITPS € aryo-
MepauiiiHe BUpOOHHUITBO. AHai3 OCHOBHUX JIXKEpes MHJIOYTBOPEHHS Ha aroda-
OpHKax IMOKasye, 0 OCHOBHHUM JKEPETIOM HaJXOMKCHHS MWIy B atMocdepy €
MPOLIECH CIIKaHH arioMepaniiHol IIMXTH Ha arloMalluHaXx.

MeTa i 3aBgaHHAa

Mertoro poOOTH € aHaJi3 OCHOBHHUX JPKEpPEN MUJIOYTBOPCHHS B YMOBaX ario-
MepaliifHoro BUpOOHHUIITBA, JOCITIHKEHHS XapaKTePHCTUK arjoMepaliifHuX ra-
31B, MiJBUILICHHS EKOJIOTTYHOT Oe3IeKH MPOMHUCIIOBUX PETiOHIB 32 PaxyHOK 3HU-
JKeHHST KOHIICHTPAIlii Ty B ariiora3ax BHACIHIJOK 00pOOKH arsioMepariiifHo1 -
XTH PO3UYMHAMU TIOBEPXHEBO-aKTUBHUX pedoBuH (ITAP).

Marepianu Ta meTogu

B po6ori BHKOPHCTOBYBAJIUCE na6opaT0pH1 CTEHJIOBI Ta HaTyle METOIH J0-
CIJDKEHDb NP BM3HAYEHHI MapaMeTpiB o6po61<14 CHUITyYUX MaTepiajiB MOBEpPX-
HEBO-aKTHBHUMH PEYOBHHAMHE, IPOMHUCIOBI METOIM BU3HAYEHHSI CTYIICHIO 00€3-
[MWJIEHHS arjiorasis.

O6rosopeHHsA Ta pe3ynbTatm

Sk mokazany JOCHiKeHHS MHJIOra30ANHAMIYHUX TMPOIIeciB, BUKOHAHI Oe3-
nocepesiHbo B yMoBax ekcrutyarauii armodadpuxku BAT «ApcenopMirran Kpu-
BUil Pir», OCHOBHMM JpKepeloM HaJIXOMKEHHS HHIy B arMoc(epHe IOBITps B
YMOBax I[bOTO BUPOOHUIITBA € MPOLIECH CITIKAHHS arvIOIUXTH Ha TOJIETax ario-
ManvH. [IpruomMy HaaXOKEHHS IUITY B arvlora3y B MPOIEC] CIiKaHHS arjomIy-
XTH, @ TaKOXX NP TPAHCIIOPTYBaHHI 1 IEpeBaHTaKEHHI TOTOBOTO arjioMepary 3a-
JIEXKUTH BiJ SIKOCTI 1l IpyAKyBaHHs, Ta30MPOHUKHOCTI IIapy IIMXTH Ha HajeTax
arioMamuH Ta epeKTHBHOCTI cmikaHHA ammoMepary (Ilimuk & IlImmanpxwid,
2013). dns nigBuieHHs: eeKTUBHOCTI Mpoliecy ariomeparii HeoOXiHo 3a0e3-
MEYUTH TaKy Ta30IPOHNKHICTh CIIKAEMOTO IIapy, MPH AKiH KiNbKICTh MOBITPS, IO
MPOCMOKTYETHCSI €KCI'ayCTEPOM, 1 MPOAYKTIB 3TOPSHHS Oyae JOCTAaTHIM ISl TTOB-
HOTO 3TOPSTHHSA KOKCOBOTO Api0's3Ky, aKTHBI3amii MporeciB B3aeMoii MK MiHe-
paJIOTiYHUMHM KOMITOHEHTaMH IIWXTH, 30UIbIIEHHS BEPTUKAIBLHOI LIBHIKOCTI
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crikannasa (Kasheev at al., 2020). OnTuMizamisi ra30MpPOHUKHOCTI CITIKAEMOTO
IIapy IO3BOJISIE IHTEHCH(IKYBaTH TPOIECH TEIIOMAcOOOMIHY B CIIKa€EMOMY
mapi. 3a paxyHOK MiJBHIIEHHS TOBHOTH 3TOPSIHHS KOKCOBOTO JPi0'sS3Ky B INUXTI
MOXIIUBO 3HIKEHHS #oro BuTpat B mmxTi (Ilmsacoserka & I[Momykapos, 2021).

AHaJi3 pe3yJabTariB YUCEIbHUX HAyKOBO-IOCITHUX POOIT, IPUCBIYEHHUX 00-
poThOi 3 3amIeHHSIM aTMOC(EPHOTO TOBITPS, Ta BUKOHAHI HAMH JOCIIKEHHS
MOKA3yIOTh, 10 HAWOLIBII €PEeKTHBHIUM CIIOCOOOM 3aCTOCYBaHHS po3uuHiB [TAP
Jutst 60pOoTHOM 3 THIIOM € 00po0Ka CHITyunX MaTepiajiB MHO, OJEPIKaHOIO i3 Bi-
nmnoBigaux po3unHiB [TAP (ITimmk & [Humanskuit, 2013; Voytenko & Levytska,
2020). Ha ocHoBi aHasi3y TEXHOJOTIYHOTO MPOILIECY MiJTOTOBKU arIOMINXTH JI0
TPYAKYBaHHS NPUHILIA 0 BUCHOBKY, IO HAHOIBII TOMIIFHO BBEACHHS IIHH B
anIOUIMXTY B IIMXTOBOMY BUIJIUICHHI Ha JISHII, ¢ B arIOMIMXTy BBEJEHI yci
xomnoneHTH (Shishatsky at al., 2019).

3 MeTO0 BU3HAYECHHS KOHIIEHTpALlil ITUITY B arjiora3ax OyJiu BUKOHaHI eKcIie-
pPUMEHTaNBHI JOCTIKeHHS B mpomucioBux ymoBax (Voytenko & Levytska,
2020). Pexxumu 00poOKH ariommxTH 3ade3neuyBany nutomi Butparu [1AP B ar-
somwmxri Bixg 20 go 120 r/T.

JlocmiiKeHHs 3alUICHOCTI ra3iB 3MIHCHIOBAIUCS Y BaKyyM-KaMepax, mepes
MYJIBTHIMKIOHOM Ta MicCIst MyJIBTHIMKIIOHY II€pesl BUKHIOM B aTMOC(EpHE TOBi-
Tps 6e3 00poOku pozunHamu [TAP. [TotiM BMEKaIack ycTaHOBKA MO/Ia4i Ta 3HOBY
MPOBOIIINCH BUMipn KoHIEHTparii. [1lnsaxoM NOpiBHAHHS 3Ha4eHb KOHIICHTpA-
1i}i, BAMIPSHUX TPU MPOMHUCIIOBUX JOCIIPKCHHSIX, BU3HAYATIOCH 3HIDKCHHS BU-
KUy 9acTOK Iy B atMocepy.

Bubip TOUOK 1715l BUMIPIOBaHb BU3HAYABCS SIK BUMOTAMH PO3IO/IITY IOIepe-
YHOTO Tepepizy ra3oxoay Ha piBHO3HAYHI IUISTHKH, TaK i ()aKTHYHOIO HAsSBHICTIO
TEXHOJIOTIYHMX OTBOPIB Ha JIOCII/PKYBaHUX JISTHKAaX Ia30Xx0/iB aroMamuH. Jlo-
CJIJPKEHHS] KOHLIEHTPALiT Ty 0 NMEPETHHY Ia30BOTO MOTOKY MPOBOIMIOCH Ba-
TOBHM METOJIOM.

3HaueHHs KOHIEHTpaliil MMy B ariorasax B BaKyyM-KaMepax arjloMaIlnHH
JI0 00po0OKkH aromuxTu po3urHamu [TAP ta mics 3anponoHoBanoi 06poOKH po-
3uuHamu [1AP 3 BuTpatamu 60 T/T HaBeCHO HA PUCYHKY 1.
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Pucynok 1 — KonuneHtpauis nuiiy B arjiora3ax B BAKyyM-KaMepax arjioMalInHu
(:xepeso: CTBOpeHO aBTOPOM)
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Po3misiHyTO MUTaHHS 3HIPKEHHS IOYATKOBOT 3alMIIEHOCTI arorasis Oe3noce-
PEIHBO IiJ IoneTaMy artoMainiH. HaBeneHi Ha pucyHKY 1 pe3yabTaTé IHIOBOTO
KOHTPOJIIO MOKa3yI0Th, 1110 3actocyBaHHs [TAP nist 0OpoOKH aromuxTy J03B0-
JIsi€ 3HU3UTH TI0YATKOBY 3aIlICHICTH arvIorasiB, sKa BUMipIOBallach B BaKyyM-Ka-
Mepax armoMainuau, Bix 15 % mo 40 %. Le, 6e3yMOBHO, J03BOJISE 3MEHIITYBATH
MIJIOBE HaBAHTAKCHHS HAa HACTYIHI anapaTd Ta300YMINEHHS: ITHIOBIOBIIONOUI
OyHKepH IIiJl BaKyyM-KaMepaMH, IJIOBIIAIAI0Ui OyHKEPH Tepe MyITbTHINKIIO-
HOM Ta 0e3rocepeHb0o Ha MYJIBTHIUKIIOH.

PesynbraTy BUMipiB KOHIEHTpALI] NIy NEpes MyJIbTHIUKIOHOM HaBEICHO
Ha PUCYHKY 2.
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Pucynok 2 — 3anuienicts rasis (Mr/m3) nepea MyJIbTUIHMK/IOHOM IIPH Pi3HUX BH-
Tparax IIAP na o0pooky arnommxtu (Ixkepesio: CTBOpeHO aBTOPOM)

Hageneni Ha pucyHKy 2 AaHi MOKa3ylOTh, IO B PE3yJbTaTi 3aCTOCYBaHHS
ITAP 3anmmieHicTh ariiora3iB mepen MyJIbTHIHKIOHaMH armomaniH Ne 2 ta Ne 5
3MeHIIYEThCsl mpuonu3Ho Ha 40 %. [Ipudomy piBeHb 3alMIICHOCTI ra3iB B ra3o-
xomi armoMamHA Ne 2 BHIIE, HIXK B aHAJIOTIYHOMY ITOTIEPEYHOMY Iepepisi ariio-
ManiHU Ne 5, 1110 MOXKJIMBO 3yMOBJIEHO BUCOKOBOKO HEPIBHOMIPHICTIO MHJIOTa30-
BOTO HABaHTAKCHHSL.

PesynbraTu eKcriepuMeHTaTbLHUX J0CIIKEHb KOHLIIEHTPALIT ATy MTiCIIs O4H-
CTKH B MYJIGTHIIKJIOHI HABE/IEHO HA PUCYHKY 3.
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BucHOBKM

Pe3ynbraTi KOHTPOITIO 3aITUICHOCTI aryiorasiB Micisl OYMIIEHHS iX B MyJIbTH-
IIUKJIOHI ITOKa3yIoTh, 110 3acTocyBaHHA [IAP s 00poOKH arIommuXTH JO3BOJISE
3HM3WUTH 3alIICHICTh aryiora3iB, SKi BUKHIAIOTHECSA B aTMOC(EpHE TOBITPS Ha
86%. 1le 00yMOBIICHO K 3MEHIICHHSIM TOYATKOBOI 3alUJICHOCTI arjiorasis, sKi
HAIXOIATh B MYJBTHULMKIIOH, TaK i AUCIICPCHUM CKIIaJIOM IIHITY B OUHIIAEMHUX ar-
Jorasax.

Sk BHIHO 13 HaBeIEHUX Pe3yNbTaTiB KOHTPOJIIO 3aIMMICHOCTI ariorasiB Ha pi-
3HUX JIUITHKax pyXy ariorasiB B ra3oxojiax arIOMalllH 3aCTOCYBaHHS IHH JUIA
00poOku arnmommxtu pozunHamu [IAP no3BoIsie 3HU3UTH KOHIIEHTPAIIIIO TIITY B
arorasax Ha ycix JUISTHKax ra3oxomny.
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