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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

disuko-xiMiyHe OOIPYHTYBaHHS yTUJIi3allii Ta HODMyBaHHS B PO00Yili 30Hi TPaHMYHO JOIYCTUMUX KOHLEHTPaLii

3BapPIOBAJIbHUX aeposoﬂiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physico-chemical rationale of recycling and rationing in the working zone of maximum permissible concentrations
of welding fumes

Pedepar yKpaiHCBKOIO:

O6'eKT DOCIIiIKEHHS - TBEPAA CKJIa[loBa 3BapioBajibHOro aepo30i1io (TC3A). MeToto fociigykeHHs € 3a0e3e4eHHs
3aXMCTy HAaBKOJIMIIHBOTO CEPEIOBUINA, 3BAPIOBAJIbHYUKIB i pOOITHUKIB CYMDKHUX IPOQeCiii Bifi MIKiJJIMBOTO BIJIUBY
TC3A Ta 3anmy4eHHs ii B ToCIOAapChKUM OOIr 1711 BUTOTOBJIEHHS MIPOAYKLil IPOMUCIIOBOTO Ta IOOYTOBOTO
IIpu3HaYeHHs. 3a pe3ysbTaTaMy KOMILJIEKCHUX JOCIIiIKeHb 3 BUKOPUCTAHHSIM Cy4aCHUX MeTOAiB ineHTudikarii
€JIEMEHTHOTO, MOJIEKYJIIPHOIO Ta JUCIIEPCHOTO CKJIaAy, @ TaKoX Mop@ouiorii yacTUHOK TC3A, 1110 YTBOPIOIOTHCS
[IPU Pi3HUX PEXUMAX i IPOCTOPOBIM MOJIOXKEHHI €JIEKTPOIYTOBOrO 3BAPIOBAHHS METAJIB IITYYHUMHU €JIEKTPOJAMU 3
PYTUJIOBUM, iIbMEHUTOBUM i OCHOBHUM ITIOKPUTTSIMU, BUSIBJIEHO YMHHUKMY, SIKi BIJIMBAIOTh HA KOHLEHTPALLil0,
IycrepcHui i XimivHui cknap yactuHok TC3A Tta inransauiftnux ¢gpaxuiit (TC3A1, TC3A2,5 i TC3A10). Po3pobieno
HOBY METOZ0JI0TiI0 o 1o Bu3HaueHHs1 [JTKTC3A, sika 6a3yeTbCst Ha CEJIEKTUBHOMY Bifi-60pi IPO6 iHrayisinHux
gacTuHOK (dpakuisg TC3Al) 3 MakcMaIbHOIO 6i0IOTTYHOIO aKTUBHICTIO. YCTAaHOBJIEHO 3aKOHOMIpHOCTI (ha30BUX
nepexofiiB panionykiizis 137Cs i 90Sr 3 noBepxHi 3a6pygHEHUK METAIOKOHCTPYKLii y TC3A, m1akoBy KOPKY Ta
HaIJIaBJIeHUH MeTaJl [IPY 3BapIOBaHHI IITYYHUMU eJlekTpogamu. [TokasaHo BinnosigHicTs ppaxuii TC3A1 pyTunosux
€JIEKTPOJiB BUMOTaM, IO BUCYHYTi 4O OKCUJHUAX 6AraTOKOMIIOHEHTHUX KaTaJIiTUMHUAX CUCTEM, 30KPEMA IIPOSIBIISIE
KaTaJiTU4YHYy aKTUBHICTb B peaKLlii HU3bKOTEMIIEPATyPHOTO PO3KJIAly O30HY, a KPiM TOTO € XeMOCOPOEHTOM KUCJIUX
raziB. OGIpyHTOBAHO [IOLIbHICTb CyMillleHHs ITpoleciB yyosioBaHHs TC3A, xemocop6uii kuciux rasis 'C3A Ta
KaTaJliTUYHOI HeNTpaisalii 030Hy Ha OJIHOMY (PiIbTPYIOUOMY €JIEMEHTI (CiTYaCTOMY €JIEKTPOAi), ie POpMy€eThCs
aBTO QiNbTPyIOYNI AP 0Cany. 3apONOHOBAHUN METOZ, ITOCIiOBHOTO CEJIEKTUBHOTO OYMILEHHS ITOBITPSI MEHII
€HEeproBUTPATHU, IJ1s1 HOTO BITPOBAIKeHHSs BUKopucTaHo po3pobsiene OXIZHCLI ¢inpTpoBeHTUIISIITIHE
00J1aJHaHHS, 8 TAKOX €JIEKTPO-(iIbTPU 3 €JIeKTPOMEexaHiYHMM yJ1oBaeHHSIM TC3A. 3anporoHOBaHO CIOCi6
BUTOTOBJIEHHS KaTajli3aTopa M1 OYUCTKY MOBITPSI Bifi OKCHy ByrJelo. Bnepiue B CBiTi po3po67eHO Teopito
reTeporeHHOi HyKJjealii Ha ioHax B MMJIOBOI 1J1a3Mi 3BaplOBasIbHOI Oyry Ta (Pi3sMKO-MaTeMaTUYHY MOJEIb
YTBOPEHHS NIepBUHHUX 4aCTUHOK TC3A. [IokazaHO CyTTE€BUI BIUIMB Ha YTBOPEHHS i 3DOCTaHHS 3aPOJKiB
ioHi3aLiHOI piBHOBArK CEpeOBHUIIA B 30HI KOHJIEH CAllii, KA 3aBISIKU NOJATKOBUM JIJKE€PeJlaM €JIEKTPOHIB
(3BaproBasbHA [IyTa, €MIcCis 3 MOBEPXHI 3apOAKiB, yIbpTpadioseToBe BUIIPOMiHIOBAHHS) 3MiIyEThCS. BCcTaHOBIEHO
PO3IIofiNeHHs IEPBUHHUX YAaCTHHOK 332 PO3MipOM; MeXaHi3M (popmMyBaHHS iX HEOAHOPIGHOI CTPYKTypHU
(cxnapaoTbes 3 sApa i 000JIOHKHU); YNHHUKY, 10 BIUIMBAIOTh HA IHTEHCUBHICTS iX Koaryssuii. Pesynbratu
OOCHiIKeHHs: 6yIyTh BUKOPUCTaHi CIiBPOOITHUKaMU HAYKOBO-OC/IiAHMX YCTAHOB, KOHCTPYKTOPCBKUX 010PO i
IIPOMHUCJIOBUX MiAIPUEMCTB YKpaiHM 3 METOI0 CaHITApHO - ririeHiYHOro OLiHIOBAHHS CIIOCOOIB i peXXUMiB
3BapIOBaHHS, 3BAPIOBAJIbHMX MaTepiasliB; IPOrHO3yBaHHS PajlioaKTUBHOIO 3a0pyIHEHHS IIOBITPs B po6oyili 30Hi, e
IIPOBOJIATHLCSI 3BAPIOBAHHS, Pi3aHHS, HAIJIABJIEHHS PalioaKTUBHO3a0pPyJHEHUX METAJOKOHCTPYKIIili; 0OIpyHTYBaHHS
HOBUX METO/IB, a TAKOX 3aC00iB OUMILEHHS TIOBITPS i iHAUBIAYaJIbHOTO 3aXUCTy OPraHiB AUXAHHS 3BapIOBAJIbHUKIB;
IIpY MOJIeJIIOBaHHI Ta IPOrHo3yBaHHi 6iosoridHoi Aii TC3A Ha opraHi3m JIIOIVMHY; PO3MNPIOIOTh HAYKOBi 3HAHHS TIPO
MEeXaHi3M i 3aKOHOMIpHOCTi (pOpMyBaHHS YaCTUHOK B iOHi30BaHOMY 6araTOKOMIIOHEHTHOMY [1apOTa30BOMY
CepeloBHUlIi, Ta BiAIKPMBAIOTh MOKJIMBOCTI KEPYBaHHS iX JUCIEPCHUM CKJIAIOM, 110 HEOOXiIHO IIpU po3pooLi

HOBOTO ITOKOJIIHHA 3BapIOBAJIbHUX MaTepiaJliB i3 OKpalleHMI CaHIiTapHO - TirieHiYHUMU XapaKTePHUCTUKAMMU.

Pedepart aHIJ1ilCHKOIO:



The subject of study is the particles of arc welding fume (WF). The research objective is the protection from
unhealthy WF influence on the environment, welding operators and other workers; and using WF in the industry
for manufacturing the industrial and communal products. It is found out the factors influencing the number
density, disperse and chemical composition of the WF-particles and inhalable fractions (WF1, WF2,5 and WF10), as
a result of the integral researches with using the modern methods of study of the chemical, molecular, disperse
compositions, and morphology of the WF-particles, which are formed when the rutile, ilmenite and base covering
electrodes are used in the arc welding in different regimes and spatial orientations. The new methodology of
threshold limit values concentrations of the welding fume in the work area based on the selection sampling of the
inhalable particles (fraction WF1) with the top biological ac-tivity is developed. The tendencies of the phase
changes of the radionuclides 137Cs and 90Sr from the surface of nuclear polluted metalworks into WF, slag crust
and weld metal, when covered electrodes are used, is defined. It is demonstrated the compliance of the fraction
WF1 with requirements, which are demands to the catalytic multicomponent oxide systems, in particular it shows
the catalytic activity in the reaction of an ozone lowtemperature decomposition, and is a chemisorbent of the acid
gases. It is proved the expediency of combination of the processes as WF recovery, chemisorption of acid gases
and ozone catalytic neutralization with using a single filter element (mesh electrode), where purification dust layer
is formed. The proposed method of the serial selective purification of an air has the less power consumption; for
its introduction the filter-fan equipment framed in the PCIEHP and the electrofilters with electrome-chanical WF
settling was used. The making technique of the catalyst for air purification from the carbonic oxide is proposed.
The theory of the heterogeneous ion-induced nucleation in the dusty plasma of arc welding fume, and the
computing model of the forming of primary particles in WF are proposed for the first time. It is shown that the
nucleation and nuclei growth are strongly depended from the ionization balance of envi-ronment in the
condensation zone, which displacement caused by additional electronic sources (as the welding arc, emission from
the particles, UV radiation). It is defined the size distribution of the primary particles, the procedure of the
inhomogeneous structures forming (core-shell structures), the factors which determines the coagulation rate. The
investigation results will use by the employees of the science-research organizations, design offices and industrial
enterprises of Ukraine for the sanitary-and-hygienic assessment of the welding methods and regimes and welding
materials; for the forecasting of an air radioactive pollution in the operation zone, where arc welding, cutting,
resurface welding of the nuclear polluted metalworks; for the substantiation of the new methods and techniques
of an air filtration, individual protection of the welding operators, modeling and forecasting of the biological effect
of WF on the human body; for extends the scientific occupations about particles' forming in the ionized complex
vapor-gas environment, and allows to control the particles' disperse composition, that necessary for design of the
new welding materials with the improving sanitary-and-hygienic properties.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII yKpaiHCBKOIO: MeTo/0J10Tis BAUBHAYEHHS IPAHMYHO [OIyCTMMUX KOHLeHTpauiit TC3A B po6odiit

30Hi 3BapIOBAJIbHUK.

Ha3zpa HTII anriiicbKo10: Methodology to the definition of threshold limit values concentrations of the

welding fume in the work area.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3ysbTaTH: 03

l'any3s 3acTocyBaHHs: 73.10.2 JlocstimkeHHs i pO3pOOKY B rasty3i TEXHIYHUX HayK 45.25.4 MOHTaXX MeTanIeBrux
KOHCTpyKLiit 90.02.0 36upaHHs Ta 3HULIeHHs iHmux Bigxonis 90.03.0 IIpubupanns cMiTTs, 60poThba 3

3a0pyIHEHHSIM Ta NOAi6HI BuAU AistnbHOCTI 85.14.0 IHIIA AistbHICTD y cepi OXOPOHU 3[I0POB'S JIOUHN
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Meronosoris moctaHOBKYU IOCTIKEHD 110 BU3HAYEHHIO TPAHIYHO JIONYCTUMUX KOHIIEHTpariin TC3A
B IIOBITpi po6040i 30HM 3BapIOBaJIbHOTO BUPOOHUIITBA 3 YPaxXyBaHHSIM O0COOJIMBOCTEN MeXaHi3My YTBOPEHHS Ta
(}i3nKO-XiMiUHUX BIACTUBOCTEN iHrasLiliHMX YacTUHOK TC3A, sika 6a3yeTbCsl Ha CeIeK-TUBHOMY Bifioopi poo, n1s
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ITouyaTok eramy: 2013-2014 poku
3aKiHYeHHs eTamy:

Cno>kuBaui npo,uyKuii': HayKOBO-AO0CJIiIHI ycTaHOBU YKpaiHH, sKi CIeLiali3yloThCs y raay3i 0XopoHu Ipati i
PO3pOOKU Ta BUPOOHUIITBI 3aCO0iB OUMIIEHHS NIOBITPS 1 IHAMBINyaIbHOTO 3aXXCTy OPraHiB IUXaHHS

3BapPIOBAJIbHUKIB
IlepcneKTHUBHI PUHKH: Vkpaina, kpainu CHJI, €C
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 06CAT iHBECTHILiH, THC. TPH.: 1000
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaILHUI 00OCST POAASKY, THC. TPH.: 0
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
JopaTtkoBa iHdpopmanist:

Hassa HTTI yKpaiHCBKOIO: Disnko-MaTeMaTn4dHa MOZEIb T€TEPOreHHOI HyKJIeallii Ha i0HaX B IIMJIOBOI I1a3Mi
3BapIOBAJIbHOI IyTM Ta YTBOPEHHS NEPBUHHUX YacTUHOK TC3A B ioHi30BaHOMY 6araTOKOMIIOHEHTHOMY

[Iapora3oBOMY CEPEIOBUIL.



Hazpa HTII aHrsi#icbKo0:Physical-mathematical model of heterogeneous ion-induced nucleation in dusty
plasmas of the welding arc and formation of primary particles welding fume in ionized multicomponent vapourgas

environment.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s aki HTII e 6ysi0 cTBOpeHO:
OTpHuMmaHi pe3yJbTaTH:

l'any3s 3acTocyBaHHs: 73.10.2 JlocstimkeHHs i pO3POOKY B rasy3i TEXHIYHUX HayK 45.25.4 MOHTaXX MeTaleBuxX
KoHCTpyKUii 90.02.0 36upaHHd Ta 3HMLeHH iHmuX Bigxonis 90.03.0 TIpubupanns cMiTTs, 60poTsba 3
3a0pyIHEHHSM Ta NOAi6HI BUAU AistnbHOCTI 85.14.0 IHIIa AisnbHICT y cepi OXOPOHU 3[I0POB's JTIOJUHN

PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6ieHo ta nporpamHo peasi3oBaHo B MaKeTi PUKIAAHKX Tporpam Matlab ¢isuko-
MaTeMaTU4Hy MOZEJIb TeTEPOreHHOI HyKJIeallii Ha ioHaxX B IIMJIOBOI IJ1a3Mi 3BapIOBAJILHOI yTU Ta YTBO-PEHHS
nepBUHHMX YacTUHOK TC3A B ioHi30BaHOMY 6araTOKOMIIOHEHTHOMY I1apOra30BOMY CepeIOBUIL, Ka BKII0YaEe
MIPOLECU: OXOJIOIKEHHS 1 3MilllyBaHHS CTPYMUHHOTO BUKUY CYMillli rapsi9ux NapiB i3 30HM OyTH, iOH-iHZYKOBaHOI

HyKJIeallii, 3pDOCTaHH 3apOJKiB Ta IX KOaJeCL,eHIIi.
ConiasibHO-eKOHOMIYHa cipsimoBaHicTh HTII:
BnyiuB HTII Ha moBKiJjjis:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTuyHa peasisanis HTTI

IToyaTok eramy: 2013-2014 poku

3aKiHYeHHs eTamny:

Cno>xkuBaui npo,uyKni'i: HaykoBo-pocifHi ycTaHOBU, KOHCTPYKTOPCHKi 010pO i MPOMUCIIOBI MifIIpueMCTBa
Ykpainw, siki cnenjamnisyoTecs y cdepi po3podku Ta BUPOOHUIITBA 3aCO0iB OUMIIEHHS MOBITPS i iHANBiTyaTbHOTO

3aXMCTY OPTraHiB JUXaHHS 3BaPIOBAJILHUKIB
IlepcrieKTHBHI PUHKH: VkpaiHa, kpainu CHJI
XapakTep CriBpoGIiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 06CST iHBECTHILiH, THC. TPH.: 1000
IlpaBa, 0 HaAAI0THCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHU 00OCST IPOAAIKY, THC. TPH.: 0
OuikyBaHHI TepMiH OKYITHOCTi (pPOKiB):

JoapaTtkoBa iHdpopmamist:
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