O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0225U000620

Jep>kaBHUH peecTpauiliHUI HOMeP: 0122U000651

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 15-01-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: l'rieniyHa orjiHka yMOB mpalyi, piBHS 3aXBOPIOBAHOCT] MPaLiBHIKIB METATyPrillHOrO BUPOOHUIITBA,
IOCIIiIKEHHS! TOKCUYHOCTI HAHOYACTUHOK METaJliB Ta OLIiHKA PU3MKY iX HECIIPUATIMBOIO BILJIMBY Ha 30,0POB'A

IIPALIOI0YMX.
IToyaTok eramy: 01.2022
3akiH4YeHHs eTamy: 12.2024

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOpUAUYHOI 0coou (a0o ITIB ¢izumyHOi 0c06H): JlepxaBHa ycraHOBa "[HCTUTYT

meauuyuy npauj imeHi 0. 1. KyHnieBa HanioHanbHOI akageMii MEIMYHMX HAYK YKpaiHu"
Kog, 3a €IPIIOY: 22946309

Micue3HaxoaKeHHS: ByJ1. CakcaraHcbKoro, 6ya. 75, M. Kuis, 01033, Ykpaina
dopma ByracHOCTI:

C(l)epa yIIpaBJIiHHﬂ: HaujonasnbHa akageMiss MEIUYHUX HAYK YKpaiHU
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 0442890021

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIAHYHOI 0ocoou (a6o ITIB pizuyHO0i 0co6H): HanjonanbHa akapemis

MEIMYHUX HayK YKpaiHu

Koz, 3a €IPITIOY: 00061125

Micue3HaxoO KeHHS: By [epiena, 6y. 12, m. Kuis, 04050, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380444893981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikarnii BuzaTkis i KpeaguryBaHHs (KITKBK): 6561040

dakTuuHui 06car ¢piHaHcyBaHHS (THC. rpH.): 3090.100




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ToxkcukosIoro-ririeHiyHi HOCHIIKEHHS HAHOYAaCTUHOK METAJIIB Ta OL[iHKA PU3UKY iX HECIIPUSITIIMBOIO BIUIUBY JIJIS

3[00POB'Sl IPALIIOI0YNX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Toxicological and hygienic studies of metal nanoparticles and assessment of the risk of their adverse effects on
workers’ health

Pedepar yKpaiHCBKOIO:

BusHauenHs BMicTy nuiy, PM Ta ysbTpaCIIEpCHUX YaCTUHOK y MOBITPi BUKOHAHO 3a AOIIOMOTOI0 IIPUJIAJIiB
KANOMAX 3521 ta NanoScan SMPS 3910 (CIIIA), xiMiYHMI CKJIaf, MPOMUCIOBOTO aepo30o Mmetogom OEC-1311 Ha
npunagni «Optima 2100 DV» (CILA). PesynbTatu JociigpKeHHs. BCTaHOBIEHO, 110 NPalliBHUKU OCHOBHUX LieXiB [TAT
«3arnopixcTanb» 3a3HAIOTh IOCTIMHOTO BIVIMBY WKiAANBUX (i3UYHUX Ta XIMIYHUX YMHHUKIB BUPOOGHUYOIO
cepenosuia. Buznaueno nepesueHHs ['JIK a1 Bupo6HUYOro nuiy, 3ajisa Ta MapraHijo, 4yacTuHok PM4 i PM10 Ta
yabTpagucnepcHux YactTnuHok (Y4) <100 um. ITpodeciiini 3axBopioBanHs (I13) 3apeecTpoBaHi y IpaliBHUKIB
nomeHHoro 1exy (20,0 %), mapreniBcbkoro (11,4%), arnomepauiitnoro (11,4%), y ix CTpyKTypi 3aXBOPIOBAHHS OPraHiB
IVxaHHS — 63,7%. 3a MOKa3HMKaMU abCOJIIOTHOTO pU3UKY (AR) po3BUTKY NpodeciliHUX 3aXBOPIOBAaHb JIeT€Hb 1-€
paHroBe Micle 3aliMae MapTeHiBcbkull iex (AR=0,0079), 2-e - nomennuii (AR=0,0075), 3-€ - arnomepaninHui
(AR=0,0071). CymapHuil HeKaHLeporeHHUi pu3uk (HI) BBy XiMiUHMX pEUYOBUH Ha 3[0POB’s MIPaliBHUKIB OYB 115
IIOMEHHOTO 1iexy 43,5, MapTeHiBCbKOro - 25,4 ; a HallMEeHIIUM JJIs1 arJioMepaLiiiHoro uexy - 15,4. Pusuk BriuBy
PM10 i PM4 koedinienTom Hebesneku (HQ) 6yB He6e3reyHMM Ta BUCOKOHE6e3neyHuM. Brimms V1Y npoMucioBoro
aepo30JI10 Ha 300POB S MPaLiBHUKIB arjoMepaniitHoro, 1oMeHHoro 1exiB € He6esneynuM (HQ=3,8 i HQ=2,2); a
MapTeHiBChKOTO - BUCOKOHeOe3neunuM (HQ=7,9). B exciepuMeHTi Ha LIypax 3a YMOBH iHTpaTpaxeasbHOTro
BBEJI€HHSI MiITBEP)KEHO TOKCUYHUM BIJIUB YJIbTPaAUCIIEPCHUX [TIOPOLIKiB (epOCIlyiaBiB Ha JIeTeHi 3 PO3BUTKOM
3anajieHHs Ta ¢ioposy. Ha ocHOBI pe3y/bTaTiB KOMIIJIEKCHUX TOKCUKOJIOTO-TirieHiYHUX JOCHiIXEHb PO3POOIEHO
TEXHOJIOTIIO OL[{HKYM PU3UKIB BIUIMBY HEOE3MeYHNX YMHHUKIB MeTasypriliHOro NigpueMCTBa Ha 300POB s
MpaliBHUKIB OCHOBHUX LjexiB. OTpUMMaHi pe3ysbTaTu JOCHiIKEHHS JO3BOJIATh OLiHUTY HE TiJIbKYU BipOTiAHICTD
HACJIiJIKiB iX TJIMBY Ha 3[,0POB'S NPaL[iBHUKIB, a 1 HAYKOBO OOIPYHTYBATH NPOQINaKTUYHI 3aX01 3 METOIO

[ONEPEPKEHHS PO3BUTKY NIPOPECIIIHMX i BUPOOHUYO 3yMOBJIEHUX 3aXBOPIOBAHb.

Pedepar aHIJIiHCBKOIO:

The determination of the content of dust, particulate matter (PM), and ultra-dispersed particles in the air was
performed using the KANOMAX 3521 and NanoScan SMPS 3910 devices, while its chemical composition was
determined by the ICP OES using Optima 2100 DV device. Research results indicated that employees of the main
shops of PISC Zaporizhstal are consistently exposed to harmful physical and chemical factors within the
production environment. Measurements showed that maximum permissible concentrations were exceeded for
industrial dust, iron and manganese, PM4 and PM10 particles, and ultra-dispersed particles <100 nm. Occupational
diseases were recorded among workers in the blast furnace shop (20.0%), open-hearth shop (11.4%), and sintering
shop (11.4%), with respiratory diseases comprising 63.7% of the cases. In terms of absolute risk (AR) for developing
occupational lung diseases, the open-hearth shop ranked first (AR=0.0079), followed by the blast furnace shop
(AR=0.0075), and the sintering shop (AR=0.0071). The total non-carcinogenic risk of chemical exposure on workers'
health was highest in the blast furnace shop (43.5), followed by the open-hearth shop (25.4), and the lowest in the
sintering shop (15.4). The risk of exposure to PM10 and PM4 with a hazard coefficient (HQ) was deemed hazardous
and highly hazardous. The impact of ultra-dispersed industrial aerosol on workers' health in the sintering and blast
furnace shops was classified as hazardous (HQ=3.8 and HQ=2.2, respectively), while the open-hearth shop
presented a highly hazardous impact (HQ=7.9). In experimental studies on rats, intratracheal administration of



ultra-dispersed ferroalloy powders confirmed toxic effects on the lungs, leading to inflammation and fibrosis.
Based on comprehensive toxicological and hygienic studies, a technology was developed to assess the risks posed
by hazardous factors in a metallurgical enterprise to the health of employees in the main workshops.

Imgexc YIK: 615.9.001, 613.6; 613.62, 331.47, [615.9 : 546.3-022.532] : 613.6.02
Koau TemaTHYHHUX PyOpPHK: 34.47.03, 76.33.37, 86.25
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: TexHOJIOTis OLiHKM PU3VKY BILIMBY 3B&KEHNX JPIGHOAMCIIEPCHNX YACTUHOK

BMPOOHMYOTO MUJy Ha 3[OPOB's NIPALliBHUAKIB METAJIyPTriiHOTO BUPOOHULITBA

Haszsa HTII anrJificbKo0: Technology for Assessing the Risk of Exposure to Dust Fine Particulate Matter on
the Health of Metallurgical Workers

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

FaJIy3b 3aCTOCYBaHHSsI: MeuiMHa, TOKCUKOJIOTIS
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Tirieniyna oiHka yMOB mpaili Ha METATYPrifiHUX BUPOGHUIITBAX MA€E POBOAUTHUCH 3 0GOB'I3KOBUM
BUMIPIOBaHHSM Y CKJIa/li BAPOOHUYOro MUy KOHLIEHTpallii Ta JucnepcHOCTi YyacTMHOK (ppakuiit PM2,5, PM4, PM10.
TexHoJI0Tis, 10 IPOMOHYETHCSI Ma€e OYTH OCHOBOIO [J1s1 TPUIHSTTS pillleHb 3 KePYBaHHS MPOQeCiiHUMU PU3MKAMU i
CIIPSIMOBaHa Ha CTBOPEHHS 0e3leYHUX YMOB Ipali Ta npodinakTuKy npodeciiiHux i BUpOOHUY03yMOBIEHUX

3aXBOPIOBAHbD.
ConiasnbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUIIA
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
IIpakTHyHa peasnisanis HTII
IToyaTok eramy: 05.2025
3aKiHYeHHS eTaly:
Crnio>KuBavi NPOAYKILii:
IlepcnekTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0OCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:
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