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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: I'irieniyHa olLiHKa yMOB IIpalli, PiBHS 3aXBOPIOBAHOCTI MTPalliBHUKIB METalypriliHOrO BUPOOHUIITBA, LOCTiI KEHHSI

TOKCUYHOCTi HAHOYaCTUHOK MeTaJIiB Ta OLiHKa PU3UKY iX HeCHPUSTINBOTO BILUIMBY HA 3[I0POB'SI PALIIOI0YNX.
IToyaToxk eramy: 01-2022
3akiHueHHs eTany: 12-2024

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: [Jep>kaBHa ycraHoBa "IHctutyT megununu npani imesi 10. 1. Kyaniesa HarjioHanbpHOI akagemil MeJU4YHAX HAYK

Ykpainun"

Kop, € IPIIOY /IITH: 22946309

IlizmopsakoBaHicTk: HanioHanbHa akaieMiss MEUYHUX HayK YKpaiHu
Agppeca: Bys. Cakcarancbkoro, 6yg. 75, M. Kuis, 01033, Ykpaina
Tenedon: 0442890021

E-mail: info@imtuik.kiev.ua

WWW: https:/ /www.imtuik.kiev.ua

3. Bnacuuk peayabtatiB HIJIKP (nmpoaykiiii)

Hassa opranisanii: HanioHasbHa akafeMis MeIUYHNX HayK YKpaiHu
Koz €IPIIOY /IITH: 00061125

Appeca: By 'epuena, 6yn. 12, M. Kuis, 04050, Ykpaina
MignopsaaxosaHicTe: KabineT MiHicTpiB Ykpainu

Tenedon: 380444893981

E-mail: amnl@ukr.net

WWW: http:/ /www.amnu.gov.ua
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4. JI>)kepeJia Ta HanIpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 mpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(rO;IOBHMMU PO3INIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6561040

Hanpsm ¢inancyBanHs: 2.1 - pyHIaMeHTaNbHi TOCTiIKeHHS

J>kepesia piHaHCYBaHHS

IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii o6csr pinancyBanHs 3a 3BiTHMH etan: 3090.100 THC. rpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

TOKCHUKOJIOrO-TirieHiyHi TOCIIIKEHHS HAaHOYACTMHOK METaJiB Ta OL{iHKA PU3UKY IX HECHPUSTIUBOIO BIUIMBY [JISI 300POB'S

MPaLo0YNX

HasBa po6oTH (aHrJ1)

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

Pedepar (ykp)

BusHaueHHs BMicTy nuity, PM Ta yZbTpafucepCHUX YaCTUHOK y IOBITPI BUKOHAHO 3a Jornomorolo npuianis KANOMAX 3521 ta
NanoScan SMPS 3910 (CIlA), xiMi4yHMI1 CKJIag, NPOMUCIOBOro aeposomnio merogom OEC-I3I1 Ha mpunagni «Optima 2100 DV»
(CIIA). PesysnbTaTy AOCIiIKEHHS. BCTaHOBJIEHO, IO NMpaliBHUKU OCHOBHUX LiexiB ITAT «3amopixcTanb» 3a3HalOTh MOCTIITHOTO
BIUIUBY MIKiAJMBUAX I3MYHUX Ta XIMIUHMX YMHHUKIB BHPOOHMYOro cepefoBuiia. BuszHadeHo mnepesBumieHHs [JK 1ms
BMPOOHMYOrO MUY, 3aji3a Ta MapraHio, YacTuHOK PM4 i PM10 ta ynpTpagucnepcHux 4actuHok (YY) <100 Hm. IIpodeciiini
3axBopioBaHHs (I13) 3apeecTpoBaHi y mpaliBHUKIB JOMEHHOro 1exy (20,0 %), mapreHiBcbkoro (11,4%), arnomepauiitnoro (11,4%), y
iX CTPYKTypi 3aXBOpIOBaHHSI OpraHiB JuXaHHsS — 63,7%. 3a NMOKa3HMKaMM abCOJIIOTHOTO pu3uKy (AR) po3BUTKy npodeciiiHuX
3aXBOPIOBaHb JiereHb 1-e paHroBe Micle 3aiimMae MapTeHiBcbkuil 1ex (AR=0,0079), 2-e - momenHuit (AR=0,0075), 3-e -
arsnomepauiiinuit (AR=0,0071). CymapHuil HekaHleporeHHu pusuk (HI) BIyMBYy xiMiYHUX PEYOBUH Ha 3[10pPOB’Sl NpaliBHUKIB OYB
I71s1 JOMEHHOTO Lexy 43,5, MapTeHiBCbKOro - 25,4 ; a HalIMEeHIIUM 1151 arjiomepatiiiHoro uexy - 15,4. Pusuk sinusy PM10 i PM4
koeinieHToM He6esnexku (HQ) 6y HeGe3neyHMM Ta BUCOKOHe6Ge3neyHuM. Briue YU npoMHUCIIOBOTO a€po30JI0 Ha 3/I0POB’S
MpaliBHUKIB arjioMepaLiifHoro, TOMeHHOro 1iexiB € HebesneynnMm (HQ=3,8 i HQ=2,2); a MapTeHiBChKOTO - BUCOKOHEOE3MeYHUM
(HQ=7,9). B excnepuMeHTi Ha IIypaXx 3a YMOBM IHTpaTpaxeajibHOTO BBEJEHHS IMiATBEPAKEHO TOKCUYHUN BILJIUB
yJIbTPaUCIIEPCHUX MOPOIIKIB (PepOCIIIaBiB Ha JIET€HIi 3 PO3BUTKOM 3amajieHHs Ta (pi6posy. Ha oCHOBI pe3ysbTaTiB KOMIIJIEKCHUX
TOKCHKOJIOTO-Tiri€eHIYHUX JOCTIPKEHb PO3POOIEHO TEXHOJIOTII0 OLiHKY PU3MKIB BIUIMBY HEOE3EYHUX YMHHMKIB METalypriiHOro
MiANpUEMCTBA HA 3[I0POB’Sl MpAliBHUKIB OCHOBHUX 1eXiB. OTpuUMaHi pe3ysibTaTu JOCJIIKEHHS OO03BOJISTh OLHUTU HE TiJIbKU

BipOrigHiCTp HaciiAKiB iX MJAMBY Ha 3[OPOB'S MPAliBHUKIB, @ I HAyKOBO OOIPYHTYBaTH IPOQIiNakTU4HI 3aXO0AU 3 METOI0



nornepeKeHHs! PO3BUTKY IPO(MECIMHUXK i BUPOOHUYO 3yMOBJIEHMX 3aXBOPIOBAHb.
Pedepar (aHrI)

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.

Inpexc YIK: 615.9.001, 613.6; 613.62, 331.47, [615.9 : 546.3-022.532] : 613.6.02

Koau Temarnunux pyopuk HTI: 34.47.03, 76.33.37, 86.25
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Ha3zBa npoaykuii (ykp): TexHOJIOTisl OLiHKY PU3MKY BIUIMBY 3B’KEHUX APiOHOOMCIIEPCHUX YaCTUHOK BUPOGHUYOro MUy Ha

3[I0pOB'sl IPalliBHUKIB METaJypriiiHOro BUpOOGHUIITBA

HaszBa npoaykuii (anri): Technology for Assessing the Risk of Exposure to Dust Fine Particulate Matter on the Health of
Metallurgical Workers

OuikyBaHi pe3ysbTaTu: TexHoJorii
Tanyss 3acTocyBaHHS: MeIULIMHA, TOKCUKOJIOTS

Onuc npogykuii (ykp): l'irieniuHa o1jiHka yMOB Ipalli Ha MeTanyprilHUX BUPOOHUILITBAX Ma€ IPOBOIUTUCH 3 0OOB'SI3KOBUM
BHAMipIOBaHHSIM Y CKJIafli BUPOOHMYOTO MUy KOHLIEHTPAllii Ta JUCIIepCHOCTI YaCTUHOK (ppakiiii PM2,5, PM4, PM10. TexHosoris,
1110 TIPOIIOHYETLCS Ma€e OYTH OCHOBOIO [1JIs1 IPUIHATTS pillleHb 3 KepyBaHHS NpodecilHUMY pU3UKaMU i CIpsIMOBaHa Ha

CTBOPEHHSI 6e3MeYHNX YMOB IIpalli Ta NpodinakTuky npodeciiHux i BUpOOGHMY03YMOBJIEHUX 3aXBOPIOBaHb.
ConjianpHO-eKOHOMIYHa cipsimoBaHicTe HTII: ITosinmeHHs CTaHy HaBKOJIAIIHBOTO C€PEIOBUIIA

Cragis 3aBepmenocri HTII: 3git o HIJKP

BnposazykenHsa HTII: He BnpoBamkeHO

Ctpoku BrpoBazskeHHs: 05.2025

Bupo6Huk npoaykuii: 1Y Inctutyr megununu npaui imesi 10.1. Kynaiesa HAMH

CnosKHBayi NpOAyKIii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIacHOCTI: B Ykpaini

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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