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1. TligBuieHHS PiBHS €KOJIOTIYHOI 6e3MeKku aTMOCHEpPHOro NOBiTPs NiANPUEMCTB Oy/1iBE€JIbHOI IPOMHUCIIOBOCTI (Ha
npuxiagi [IpAT «IBaHo-DpaHKiBCbKLIEMEHT)

2. Enhancing the Environmental Safety of Atmospheric Air at Construction Industry Enterprises (case study of
PJSC Ivano-Frankivskcement)

Pedepar:

1. Inceprarnis Ha 3000YTTSI HAYKOBOTO CTyIEHs AoKTopa ¢pinocodii 3 ranysi 3HaHb 10 «IIpupogHuYi HayKU» 32
crietjanpHicTiO 101 «Exomoria». - JIbBiB: HanjionanbHuii yHiBEpCUTET «JIbBIBCbKA MOJITEXHIKa», MiHICTEPCTBO OCBITH
i Hayku Ykpainu, 2025. [Jucepraliis mpucBsSY€eHa JOCHIIKEHHIO TEXHOT€HHOTO BIJIUBY LIeMEHTHOI IPOMHCIIOBOCTI
Ha aTMoc(epHe NOBITPs Ta po3poodLli e(PeKTUBHUX 3aXO/iB 1J1s1 SMEHIIEHHS TEXHOT€HHOTO BIUIUBY. Y BCTYII
3a3HAYEHO aKTyaJbHICTb IPOOJIEMU €KOJIOTIYHOTO BILJIMBY LIEMEHTHOI TPOMUCIIOBOCTI, 30KpeMa 3a0pyLHEHHS
aTMoCQepHOro MOBITPs APIOGHOINCIIEPCHUM IINJIOM, OKCHUJIAMU a30Ty, CIpKY Ta iHIIMMU IIKiJJIMBUMU PEIOBUHAMU.
BkazaHo po3po6sieHi MeTOIU i TeXHiYHi pillleHHS CIIPSIMOBaHI Ha 3MEHIIEHHS €KOJIOTiYHOTO HaBaHTa)XKEHHS],
NiABUILEHHS] €KOHOMIUYHOI €()eKTUBHOCTI BUPOOHUIITBA Ta BUKOPUCTAHHS TOHKOAMCIIEPCHOIO MUY Y BUTOTOBJIEHHI
BHCOKOSIKICHOTO 6eTOHy. TakoX 3a3Ha4yeHi MeTa Ta 3aBAAHHS, 00'EKT Ta IPEeAMET IOCIiIKeHHS. Y IepIomMy po3aisi

PO3IJISIHYTO 3HAaUY€HHSI 1IEMEHTHOI IIPOMUCIIOBOCTI /1J1s1 OyAAiBesIbHOI ranysi YKpaiHu, a TakoX ii €KoJIoTiuHMi BILJIUB.



51 ray3b € KJII04OBOIO [J1s 3a6e3M1eYeHHs] KaliTaJbHOro 6yiBHULITBA, BUKOPUCTOBYIOUM BHYTPIlIHI pecypcu
CHPOBUHH, TaKi SIK BaIlHSIK, MepreJjib Ta IJMHa. BUpOOHULITBO LIEMEHTY CYIIPOBOIKYETHCS 3HAUHUMU BUKUTAMU,
30KpeMa LIEMEHTHOTO NUJTY, OKCUIIiB a30TY, IiOKCUIY CipKM, BYIJIEll0, BXKKUX METaJiB, XJOpUiB i pTOpULiB, 1m0
3a0pyIHIOIOTh aTMOC(epy, CIIPUAIYY YTBOPEHHIO CMOT'Y, KUCJIOTHUX OB i 3HMKEHHIO IIPO30POCTi MOBITPSL.
OCHOBHMMHU YMHHMAKAMU L[bOTO BIUIUBY € 3HOIIEHE 00JIaJHAHHS, HEJJOCTATHE BIPOBAIPKEHHS Cy4aCHUX TEXHOJIOTIN
OYUILEHHS Ta HEJIOTPUMAaHHS €KOJIOTIYHUX CTaHAAPTIB. PO31i aKLIeHTYye yBary Ha BaKJIMBOCTI MOJlepHi3alii
BHPOOHHULITBA, BIPOBAII)KEHHS €(EKTUBHUX METOZIB yJIOBJIIOBAaHHS 3a0pYyJHIOBAYIB i IOCUJIEHHS €KOJIOTiYHOTO
KOHTPOJIIO 1J1s1 3HVDKEHHS IIKOAY JOBKIJIIIO Ta 3aXUCTY 310POB’sl HAaCeJIeHHSs. Y IPYyroMy po3Zisi po3rysHyTO
XapaKTePUCTUKY 00'€KTa LOCIIIIPKEHHS, IPUPOLHOTO CepeloBUllia TepuTopii posramyBaHHs [IpAT
«IBaHO®paHKiBCbKIIEMEHT» Ta METOY aHaJi3y 1Or0 TEXHOTE€HHOT0 BIUIUBY. [leTajbHO ONMCaHO re0JIOTivHi,
KJIIMAaTUYHi, TiAPOJIOTiuHi Ta IPYHTOBI OCOOJIMBOCTI MiCLI€BOCTI, 5IKi BU3HAYalOTh YMOBU PO3CilOBaHHS
3a0pyIHIOIOUMX PEYOBUH Ta €KOJIOTiUHI pu3uKu. HaBeleHO iCTOPil0 pO3BUTKY MiIIPUEMCTBA, I0TO CTpaTeriyHe
I10JIOKEHHS, BUPOOHWYI ITPOLIecH, a TaKO>XX OCHOBHI JikepeJsia BUKUIiB, 30KpeMa MUy, OKCUIIB CipKY, a30Ty Ta
ByrJieno. ONucaHo CyyacHi 3ax0ly, BIPOBAIKEHI [1JIs1 BMEHIIEHHS IIKiAJIMBOTO BILJIMBY, BKJIIOYA0YU BUKOPUCTaHHS
e(eKTUBHOTrO ra3004MCHOr0 06J1aIHAHHS, MOHITOPUHT NPOLECiB Ta JOTPUMAHHS €KOJIOTIYHMX CTaHJAPTIB.
Po3risiHyTO TeXHIYHI 1 OpraHisaliiHi METOM NPOTHO3YBaHHS 3MEHIIEHHS BIUIMBY MiJIIPUEMCTBA Ha MOBITPSIHE
cepenoBulIle, 1110 BKIIOYAIOTh FepMETU3aLLil0 BUPDOOHMYUX [IPOLECiB, BIPOBAIKEHHS Cy4yaCHUX (PinbTpiB i
ONTUMi3allilo TexHoIOorii. OLiHeHO piBeHb 3a0pyIHEHHSI aTMOC(EPHOTO MOBITPs TBEPAUMU YaCTUHKamMu PM1,
PM2.5 Ta PM10 y 30Hi BruBy [IpAT «IBaHO-PpaHKiBCbKIIEMEHT» LJIIXOM 11i10J060BMX BUMipIOBaHb y ABOX
KOHTPOJIBHUX TOUYKax — €. Kiy3iB Ta c. fIMHuI. OTprMaHi faHi BUKOPUCTAHO 1171 PO3PaxyHKY iHAEKCY SIKOCTi
noBiTps (AQI). Y TpeTboMy po3aisi JOCTiIKEeHO BIJIMB LIEMEHTHOI IPOMHUCJIOBOCTI Ha SKiCTb aTMOC(EPHOTO
MOBITPS, 30KpeMa PO3INOBCIOKEHHS IPiOHOAUCIIEPCHOrO LEMEHTHOTO MUJTY, Ta PO3POOIEHO MATEMATUYHY MOJIEJIb
17151 IPOTHO3YBAaHHA MOT0 KOHLEHTPALi} y )KUTJIOBUX palioHax. [IpoaHani3zoBaHO OCHOBHI IpKepesia BUKUTIIB,
daxTopy, 10 BIJIMBAIOTh Ha MNOMKUPEHHS TNy, Ta 3alIPOIIOHOBAHO YI,O0CKOHAIEHHS MTNUJIOBJIOBIIIOI0YOTO
o6J1aiHaHHS, SIKe 3HIDKye BUKuau nuiy Ha 10 - 15%. BukopucTtanHs mozesi 1o3BoJisie e(peKTUBHO OLiHIOBAaTU
TE€XHOTE€HHE HaBaHTA)KEHH$, BpAaXOBYBaTU METEOPOJIOTiUHI yMOBH i Tororpadito MiCLeBOCTi, a TaKOK pO3pOOIISITU
3aX0[U 17151 3MEHIIeHHs 3a0pyiHeHHs. CTaTMCTUYHA OLjiHKa IIPOIIOHOBAHOI MaTeMaTUYHOI MOAe [J1s1 MifiBULLEeHHS
€KOJIOTi4YHOi 6€e3I1eKU B palloHax, IPUJIETINX O LIEMEHTHUX 3aBOJIiB IPUBEE€HA HA OCHOBI METOAY HalIMEHIIUX
KBaJIpaTiB. fIKa 103BOJIIE€ BUKOPUCTATU PErpeciiiHy MOZEb PO3NOBCIOIKEHHS LIEMEHTHOTO Uy B aTMocdepi. [ng
peaJIbHUX NAaHUX IO MOJeJsli MOXYTh OyTH AOJaHi iHmi (pakTopy (HAlIpUKIIaL, HAlpSIMOK BiTPY, BOJIOTICTb,
TeMIlepaTypa, aTMocdepHa CTabiIbHICTb TOILIO), 110 JO3BOJIUTb TOUHIIIE onucaTy npouec audysii 3a6pygHeHHs Y
4ETBEPTOMY PO3JiJi OOIPYHTOBAaHO PEKOMEHALLii 1[040 MOHITOPUHTY €KOCHUCTEM Y 30Hi BILUBY [IpAT "IBaHO-
(dpaHKiBCbKIIEMEHT" Ta MOZEPHi3allii M1I0BJIOBIIOI0YOT0 06JIalHAHHS [1JIs 3MEHIIeHHSI HEraTUBHOTO BILJIMBY Ha
IOBKIiJIJIA. BUK/IafmeHo NPUHIUIN CUCTEMHOTO, aJAlITUBHOTO Ta IOBFTOCTPOKOBOTO MOHITOPUHTY, 30KpeMa
iHTerpailo cy4yacHUX TE€XHOJIOTIH. 3alIpOIOHOBAHO YA0CKOHAJIEHHS [TUJIOBJIOBJIIOI0YMX CUCTEM i3 BUKOPHUCTAHHSIM
KOMOIHOBAaHUX METO/IiB OYMILEHHS, SKi 326€3Me4yI0Th BJIOBIIOBAHHS IPiOHONMCIEPCHOTO LIEMEHTHOTO MUY,
HiABUILYIOTh €KOJIOTiYHY 6€3I1eKy Ta eEKOHOMIUHY e(eKTUBHICTh BUPOOHULTBA. OnricaHa KOHCTPYKLisi HOBOTO
0071aJHaHHS 4,03BOJIsIE He JIMIIEe 3MEHIINTH obcar BUKuAiB Ha 10-15%, ane i1 OTpuMaTy BUCOKOSIKICHY
TOHKOAMCIIEPCHY (PaKIilo 1111 BUKOPHUCTAHHS Y BUPOOHULITBI O€TOHY, 1O CIIPHUSE MiJBUIIEHHIO SIKOCTi MPOAYKILI.
Kitto4oBi ci1oBa: LileMeHTHA TPOMUCIIOBICTD, IPi6HOAMCIIEPCHUN T, 3a0PYAHEHHS aTMOC(EPHOTO MOBITPA,

MaTeMaTU4YHa MOjIes b, MOHITOPHHT €KOCUCTEM, ITUJIOBJIOBIIIOI0YE 00JIaIHAHHS, TPUPOIHE CEPeIOBUIIE.

2. Latsyk N.V. “Enhancing the Environmental Safety of Atmospheric Air at Construction Industry Enterprises (case
study of PJSC Ivano-Frankivskcement)”. Dissertation for the degree of Doctor of Philosophy in specialty 101 -
Ecology, field of knowledge 10 - Natural Sciences, Lviv Polytechnic National University, Ministry of Education and
Science of Ukraine, Lviv, 2025. The dissertation is devoted to the study of the technogenic impact of the cement
industry on atmospheric air and the development of effective measures to mitigate its environmental impact. The
first chapter examines the significance of the cement industry for Ukraine’s construction sector and its
environmental impact. This industry plays a crucial role in capital construction, utilizing domestic raw materials



such as limestone, marl, and clay. Cement production is accompanied by substantial emissions, including cement
dust, nitrogen oxides, sulfur dioxide, carbon dioxide, heavy metals, chlorides, and fluorides, which contribute to air
pollution, smog formation, acid rain, and reduced air transparency. The main factors exacerbating this impact
include outdated equipment, insufficient implementation of modern purification technologies, and non-
compliance with environmental standards. The chapter highlights the need for production modernization, the
introduction of efficient pollutant capture methods, and stricter environmental control to minimize environmental
damage and protect public health. The second chapter presents the characteristics of the research object, the
natural environment surrounding PJSC Ivano-Frankivskcement, and the methods used to analyze its technogenic
impact. It provides a detailed description of the geological, climatic, hydrological, and soil conditions of the area,
which influence the dispersion of pollutants and environmental risks. The historical development, strategic
location, production processes, and major sources of emissions, including dust, sulfur oxides, nitrogen oxides, and
carbon compounds, are outlined. Existing measures to reduce harmful emissions are reviewed, including the use of
high-efficiency gas-cleaning equipment, process monitoring, and compliance with environmental regulations. The
study evaluates technical and organizational methods for predicting and mitigating the plant’s impact on air
quality, such as sealing production processes, implementing advanced filtration systems, and optimizing
technology. The assessment of atmospheric pollution levels by particulate matter PM1, PM2.5, and PM10 in the
plant’s impact zone was conducted through 24-hour measurements at two monitoring points - Kluziw and
Yamnytsia - with the obtained data used for calculating the Air Quality Index (AQI). The third chapter investigates
the impact of the cement industry on air quality, particularly the dispersion of fine cement dust, and develops a
mathematical model for predicting dust concentrations in residential areas. The main emission sources and factors
influencing dust dispersion are analyzed, and improvements to dust collection equipment are proposed, reducing
dust emissions by 10 - 15%. The model enables an effective assessment of technogenic loads, considering
meteorological conditions and topography, and facilitates the development of measures to reduce pollution. A
statistical evaluation of the proposed mathematical model for enhancing environmental safety in areas adjacent to
cement plants is conducted using the least squares method, allowing for the application of a regression model for
cement dust dispersion in the atmosphere. Additional real-world factors - such as wind direction, humidity,
temperature, and atmospheric stability - can be incorporated into the model for more precise pollution diffusion
predictions. The fourth chapter provides recommendations for ecosystem monitoring in the impact zone of PISC
Ivano-Frankivskcement and the modernization of dust collection systems to minimize negative environmental
impacts. The principles of systematic, adaptive, and long-term monitoring are outlined, emphasizing the
integration of modern technologies. The study proposes the enhancement of dust collection systems using
combined purification methods, ensuring the efficient capture of fine cement dust while improving environmental
safety and economic efficiency. The design of the new equipment not only reduces emissions by 10 - 15% but also
allows for the collection of high-quality fine fractions for use in concrete production, thus enhancing product
quality. Keywords: cement industry, fine particulate matter, air pollution, mathematical model, ecosystem

monitoring, dust collection equipment, natural environment.
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Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: KpemeHuyIbKMil Hal[iOHAJIbHUI YHiBepcuTeT iMmeHi Muxaiina

OcTporpancbKkoro

Kopg 3a €IPIIOY: 05385631

Micuesnaxomkeunﬂ: By [lepuoTpaBHeBa, 6y1. 20, Kpemenuyk, Kpemenuyupkuii p-H., 39600, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cabapmam Bipa BacuniBHa

2. Vira V. Sabadash

KBasidikamis: n. 1. u., npodecop, 05.17.08

InenTudgikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA MOTIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueBHaxo,ereHHﬂ: ByJ1. CrenaHa Bangepuy, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aThKOBI:
1. Tumuyk IBan CrenaHnoBuy

2. Ivan S. Tymchuk

KBasigikanis: 1. 1. 1., nou., 21.06.01

InenTudikarop ORCID ID: He 3acrocosyetscs

JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJITEXHIKA"

Kopg 3a €IPIIOY: 02071010



Micue3HaxoaKeHHS: ByJ. CtenaHa BaHgepy, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa I1o-6aTbKOBI

TOJIOBH paju
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

ManboBanuit Mupocnas CrenaHoBud

MasnpoBanuit Mupocas CrernaHoBUY

Cabapam Bipa BacuniBHa

VKpIHTEI

FOpuenko TetsiHa AHaTOJiiBHA



