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Pedepar:

1. Hectep A.A. HayKoBi OCHOBM MNiiBUILLIEHHSI PiBHS €KOJIOTIYHOI 6€311€KU rajibBaHiYHOTO BUPDOOHULITBA.~
KBanigikanjifiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jucepralist Ha 3000yTTsI HQyKOBOTO CTYII€Hs JOKTOpa
TEXHIYHUX HayK 3a cnenjanbHicTio 21.06.01 - exosoriuHa 6e3mneka. — Jlep>kaBHa €KOJIOriyHa aKaZeMis
HiCAAOUIIIOMHOI OCBiTH Ta ynpasiinHs, Kuis, 2021. Po3po61eHOo HayKOBi 3acajii Ta BUBHAYEHO NMAPAMETPU [JIs1
CTBOPEHHS aBTOMATHU30BAHOT0 00J1aIHAHHS OUMIIEHHS BOJHUX PO3YMHIB, IOBTOPHOTO BUKOPUCTAHHS CTIYHUX BOJ,
OOI'PYHTOBAHO TEOPETUYHI OCHOBY MiIBUILIEHHS €KOJIOTiYHOI 6e311eKu Miclib BUTOTOBJIEHHS IJIaT. BUKOHaHO
OLIiHIOBaHHSI PiBHS PU3KKiB 3a0PyAHEHHS HaBKOJIMIIHBOIO CEPEOBHUIIA B MICLISIX PO3TallyBaHHSI TaJIbBAHIYHUX
LexiB Ta BUPOOHUIITBA I1J1aT. BUKOHAHO NPOTHO3 3a0pyAHEHHS IPYHTIB Ta MOPiJ, HAa TEPUTOPIi CKJIayBaHHS LIJIAMiB.

BcTaHOBNIEHO BIJIMB TEXHOTEHHUX €JIEMEHTIB HAa SIKICTh HABKOJIUIIHBOTO CEPENIOBUIIA Ta HAMiU€eHi iHkeHepHi



LUJISIXU MiABUIEHHS €K06e3MeKu N0BKiLIs. CTBOPEHO METOAM Ta TEXHOJIOTii 0OpOOKU BOJY, TPABUJIBHUX PO3YMHIB,
IIPOMHUBHUX BOJ, 1141 3a06€31e4€HHSI BIIPOBAI)KEHHS CUCTEM Pi3KOr0 3MEHILIEHHS! BUKOPUMCTaHHS BOJY B ITPOLIeCax
00pOOKY APYKOBAHUX IIJIaT, TaJIbBaHIKY, yTUIi3allii, 1IOBTOPHOrO BUKOPUCTAHHS BJIOBJIEHOI Mifli A1 MeTaslisawji.
3HaiiIeHO YMOBH JJ151 KOHTPOJIIO [TPOLIECY TIOKPUTTSI OJIOBOM B JIiHISIX 3 BOJHUMU PO3YMHAMU
XPOHOBOJIbTAMIIEPOMETPUYHUM Ta XPOHOIIOTEHLIOMETPUYHUM METOLOM JJ1s1 aBTOMATH3allii IpoLecy TpaBJIeHHSs
n1at. 3arporoHOBAHO CXEMU, BUITPOOYBAHO MPOLECH OYUILEHHS IIPOMUBHUX CTiYHUX BOZ, [TPOLIECIB KaZMilOBaHHS
Ta IHIIMX BaXKKUX METAJIiB B YCTAHOBIi 3 BUKOPUCTAHHSIM I1CEBI03PiIKEHOTO Mapy CTPYMOHEIPOBIIHUX YaCTUH IS
OYMILEHHS IPOMUBHUX CTIYHUX BOJ, 3 MAJIMMU KOHLIEHTpaLisiMu. PO3p06siIeHO MaTeMaTUYHy MOZEJb ITPOLieCy
dinbTpyBaHHS CTIYHUX BOJ, 3 IIOCTIMHOIO i 3MiHHOIO KOHLIEHTPAlli€l0 OMIIIOK Yepes IOPUCTi cepeloBuIna i3
CIIaJIHOI0 MBUJIKICTIO, IO HAIIPABJISIOTHCS Ha BiJHOBJIEHHS NIOYaTKOBHUX SIKOCTEN TPAaBUJIbHOTO PO3YMHY Ta
OTPUMAaHO PiBHSIHHS [1J11 BU3HAYEHHSI 4aCy 3aXUCHOI Aii (izbTpa. 3apONIOHOBAHO CNOCIO 3MiHU peIOKC-
[IOTEHLiay, SIKUU 103BOJIsI€ iHTeHCU(IKyBaTH [IPOLeC BiZHOBIEHHS BOJAHOIO PO3YMHY BHACJIIOK IIiABUIIEHHS
BUXOJly MiZli Ha KaToJli 32 CTPYMOM i 3MEHIII€HHS KiJILKOCTi BOJJHOIO TPABUJIbHOTO PO34YMHY, SIKUH [IOJAETLCS Ha
BiZIHOBJIEHHS, 3[I€1I€BUTHU TIPOLieC 0OPOOKU BOJHUX MiTHOXJIOpUIHUX po34yKHiB. Ha 6a3i 3anpornoHoBaHuX pillleHb
PO3pO6IIEHO EKOJIOTIYHO 6e3reYHi, eHeproomagHi TexXHOJIOTii cucTeMy 060POTHOTO BoionIOCcTadaHHs Kito4oBi
CJIOBa: €KOJIOTiyHa 6e3IeKa, MPOMUCIIOBI CTiYHI BOIU, BiIX0M, TaibBaHiYHE BUPOOHUIITBO, BaXKKi MeTay,
pereHepatis, ApyKOBaHi MyIaTy, yTUIi3alisa, MeTasialis.

2. Nester A.A. Scientific bases of level of galvanic production ecological safety elevation. - Qualifying scientific work
on the rights of the manuscript. Thesis for a Doctor’s Degree in Technical Sciences. Speciality 21.06.01 - ecological
Safety. - State Ecological Academy of Postgraduate Education and Management, Kyiv, 2021. Scientific bases have
been developed and parameters for creation of the automated equipment of clearing of water solutions, reuse of
sewage have been defined. The theoretical bases of ecological safety elevation of places of boards manufacturing
have been substantiated. The assessment of the level of risks of environmental pollution in the locations of galvanic
shops and board production has been performed. The forecast of soil and rock contamination in the territory of
sludge storage has been fulfilled. The influence of technogenic elements on the quality of the environment has
been established. The engineering ways of environment ecological safety elevation have been planned. Methods
and technologies of water treatment, pickling solutions, washing waters have been developed to ensure the
introduction of systems of sharp reduction of water use in the processes of printed circuit board processing,
electroplating, utilization, reuse of captured copper for metallization. Conditions of tin coating process check-up
in lines with aqueous solutions by chronovoltammetric and chronopotentiometric methods for automation of
board etching process have been found. Schemes have been offered. Processes of cessation of washing sewage of
processes of cadmium and other heavy metals in installation with use of a fluidized layer of current-carrying parts
for treatment of washing sewage with small concentrations have been tested. A mathematical model of the
wastewater filtration process with constant and variable concentrations of impurities through porous media with
decreasing velocity, which are sent to restore the initial qualities of the pickling solution, and an equation for
determining the time of protective action of the filter have been created. A method of changing the redox potential
has been proposed, which allows intensifying the process of reduction of aqueous solution due to increasing the
yield of copper at the cathode current and reducing the amount of aqueous etching solution supplied for
reduction, to reduce the cost of processing aqueous copper chloride solutions. On the basis of the offered
decisions ecologically safe, energy saving technologies of system of circulating water supply have been developed
Key words: ecological safety, industrial sewage, waste, galvanic production, heavy metals, regeneration, printed
circuit boards, utilization, metallization.
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