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Pedepar:

1. Incepraris Ha 30O6YTTSI HAYKOBOTO CTYIEHS KaH[MlaTa TeXHIYHUX HayK 3a creuiapHicTio 21.06.01 - Exosoriyna
6esneka. - HanjjonanbHuii aBiauifinuii yaisepcuret, Kuis, 2019. JuceprauifiHa po6oTa prCBsiYeHa BUPIlIEHHIO
aKTyaJIbHOIO HayKOBO-TIPAaKTUYHOIO 3aBJAHHS MiJIBULIEHHS PiBHS €KOJIOTiYHOI 6€311eKM OUMIIEHHSI BUPOOHUYIMX
CTiYHUX BOZ, Bifj ioHiB Xpomy (III) Ta Hikesto (II) msSX0M 3aCTOCYBaHHS MPUPOJHUX INIMHUCTUAX COPOEHTIB. 3a
IIOTIOMOT0I0 peHTreHorpadiqyHoro aHasisy, ra3oBoi aficopoOuii Ta rpaBiMeTpUYHOTO METOLY JOCIIiIKEHO CTPYKTYPY
Ta XiMiuHUI1 CK/IaJ TIIMHUCTUX COPOEHTIB. JlociiskeHo copOLiliHi BI1acTUBOCTI NPUPOJHUX [NIMHUCTUX MaTepiasis
(r1MHU CTIOH[IIOBOI 3€JIEHOI Ta CYIJIMHKY TEMHO-0yporo) moao ioHiB xpomy (III) Ta Hikesmo (1I), BU3BHaA4€HO OCHOBHI
rapaMeTpy ITPOTiKaHHS IPOLeCy afcopoLii Ta yMOBY MakCUMAaJIbHOI e(PEeKTUBHOCTI 3aCTOCYBAaHHS COPOEHTIB.
BcTaHOBIIEHO, 1O [J151 JOCSITHEHHS MAaKCUMAJIbHOTO CTYIIEHS] OYMILEHHS IIPY MiHiMaJIbHUX BUTPATaxX COPOLIiIHOTO
Marepiany HeoOXiIHe CIIiBBiIHOIIEHHS «TBEP/a PeUoBUHA - pifuHa» ckiagae 1:50. [TpoBenieHO iHTepIpeTallilo
IAHUX y Mekax Mogesel cop6iii Ta o6paHo Mozesi, sIKi HaliKpalle ONuCyoTh IIpouec. BctaHoBeHo, mo

MaKCHMaJIbHa a/icOpOLIilfiHa eMHICTb 3pa3Ky [JIMHU CIIOH[IINIOBOI 3es1eHoi o0 ioHiB Ni2+ y 1,5 pa3u Buia HIX y



3pasKa CyIJIMHKY TeMHO-6yporo i cknanae 0,245 mr/r. CopOuiliHa €MHICTb TJIMHYU TJIMHY CIIOHZINOBOI 3€JIeHOi 110
BigHOWeEHH!o 10 ioHiB Cr3+ - 0,042 mr /T, a npu 3actocyBaHHi CTB - cop61iist He criocTepiraeTbcsa. OTpUMaHO HOBI
COpO1IilHI IIMHUCTI MaTepiany Ha OCHOBI IPUPOIHUX 3Pa3KiB LIISIKOM iX XiMiyHOI Moaudikaliii 3 MeTolo
MOKpaIleHHs COPOLIMHUX BJIACTUBOCTEN. BU3HAaY€HO OCHOBHI YMOBU IIpoLecy Mogudikallii Ta BCTaHOBJIEHO
3pOCTaHHS MAKCUMMaJbHOI COPOLiIHOI éMHOCTI. BCTAHOBJIEHO €KOJIOTIYHUI PU3UK 3aCTOCYBAHHS IJIMHUCTUX
COPOEHTIB IPU OYMILEHHI BOU Bif] iOHIB MeTaJIiB Ha OCHOBI pe3yJbTaTiB 6i0TECTyBaHHSI 32 JOIIOMOIOI0 TECT-
o6’exTiB Allium cepa L. Ta Lactuca sativa L. MeToom KopessuifiHO-perpeciiiHoro aHasnizy BCTaHOBJIEHO TiCHOTY
3B'I3KYy MiXK 3MiHOIO BiJHOCHOTO €KOJIOTiYHOTO PU3UKY 3aCTOCYBAHHS IJIMHU CIIOHi/I0BOI 3€JI€HO] i CyTJIMHKY
TEMHO-0ypOro J1s1 OYMILEHHS CTiYHUX BOJ, Ta 3MiHaMU iHAMKALiHNX 03HaK y TecT-00'eKkTiB Allium cepa L. Ta
Lactuca sativa L. Po3paxoBaHi koedillieHTH KopeJsiiii BKa3yloTh Ha CUJIbHUI 3B5130K I1pY 3acTOCyBaHHi Lactuca
sativa L. Ta JOCTaTHIO TICHOTY 3B'S13Ky 1151 TecT-00’ekTy Allium cepa L. JlociifxkeHo Ta 06rpyHTOBAaHO HaNpsIM
yTusizauii BiinpanboBaHUX COPOEHTIB uepes iX IenoHyBaHHs y OyiBeJIbHUX CyMilllax Ha OCHOBI LIEMEHTY, 110
II03BOJIsSl€ BMEHIINTY KiJIbKICTh IJIaMy Ta 3abe3redye HanilHy ¢ikcalito copbary, 3arnobiraioun mirpanii Baxxkux
METaJliB Y CUCTEMI «BOJA-TPYHT», y TOMY UMCJIi IpU 3MiHax 3HayeHb pH Ta TemnepaTypu HaBKOJMIIHbOTO
cepenoBua. Ko4oBi €10Ba: €KOJIOTiYHa 6e31eKa, COpOLisi, OYMIIeHHS CTIYHUX BOg, ioHU xpomy (III) Ta Hikeso (II),

MoandiKoBaHi IITMHUCTI COPOGEHTH, €KOJIOTIYHUN PUBYIK.

2. PhD Thesis for the degree of the candidate of Engineering sciences in the specialty 21.06.01 - Environmental
safety. — National Aviation University, Kyiv, 2019. The thesis is aimed at solving the topical scientific and applied
task of improving the level of environmental safety of the industrial waste water treatment from chromium (III)
and nickel (II) ions using natural clay sorbents. The structure and chemical composition of clay sorbents have been
investigated by X-ray analysis, gas adsorption and gravimetric method. The sorption properties of natural clay
materials (spondyl green clay and dark brown loam) have been studied for chromium (III) and nickel (II) ions, the
main parameters of the adsorption process and the maximum efficiency of the sorbents application have been
determined. It has been established that in order to achieve the maximum level of pollutants removal with
minimum consumption of sorption material, the ratio of “solid matter - liquid” should be 1:50. The sorption data
has been arranged into sorption models and the models that best describe the process are selected. It has been
found that complete adsorption capacity of the sample on the spondyl green clay ions Ni2+ is 1.5 times higher than
the standard dark brown loam and it reaches 0.245 mg/g. The adsorption capacity of spondyl green clay in relation
to ions of Cr3+is 0,042 mg /g, and when applying DBL - sorption is not observed. New sorption clay materials have
been obtained on the basis of natural samples by their chemical modification in order to improve the sorption
properties. The basic conditions of the modification process and the growth of the maximum sorption capacity are
also determined. The ecological risk assessment of the clay sorbents application in water treatment from metal
ions is based on the results of biotesting with the help of test objects Allium cepa L. and lactuca sativa L. The
method of correlation-regression analysis has demonstrated the close dependence between the change in the
relative ecological risk and waste water treatment with spondyl green clay and of dark brown loam, which is seen
from the changes in the indicative parameters of the test objects Allium cepa L. and Lactuca sativa L. The
calculated correlation coefficients indicate a strong correlation in the application of Lactuca sativa L. and the
sufficient correlation for the Allium cepa L. The method of the worked sorbents management through their deposit
in constructional mixtures based on cement has been explored and discussed; it allows reducing the amount of
sludge and provides reliable fixation of sorbate, preventing the migration of heavy metals in the water-soil system,
including changes in ambient pH and temperature. Key words: environmental safety, sorption, treatment of waste
water, chromium (III) and nickel (II) ions, modified clay sorbents, ecological risk.
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