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Pedepar:

1. Incepraujifina po60Ta IPUCBAYEHA BUBYEHHIO €(DEKTUBHOCTI 3aCTOCYBaHH IIeNCTOQITIB y piTopemenianii
TEeXHIYHUX BOJOVM, 3a0pyAHEHUX HAHOYaCTUHKaMU MeTailiB. JlociizmkeHo 3naTHICTS Pistia stratiotes, Limnobium
laevigatum Ta Salvinia natans Jj0 BujlyyeHHSI HQHOYACTHMHOK METaJliB 3 BOJLHOTO CE€PEIOBHUINA, a TAKOX BILJIUB
HAaHOYAaCTUHOK MeTaJliB Ha (i3i0JIoriuHi NapamMeTpy pOCJIUH, sIKi BUCTYIIAIOTh MapKepaMH CTilIKOCTi 10
MOIIKO/I)KEHHS, 3 METOI0 HalaHHS peKOMeHJallill oo onTtumMisaliii MeTonis piTopeMesiarliii 3 BUKOPUCTaHHSAM
n1ecTodiTiB AJ1S1 OUUIIEHHS CTIYHUX BOJL IIPOMUCIIOBUX HiIIPUEMCTB Ta IPUPOLHYUX i IITYYHUX BOJOUM,
3a0pyJHEHUX HaHOYaCTMHKaMU MeTaliB. PoboTa HabyBae 1ie 6i/1b110i aKTyaabHOCTI B 3B'513KY 3 BOEHHUM
KOH(JIIKTOM BHACifoK BToprHeHHs Pociiicekoi Penepariii Ha TepuTopito Ykpainu, SKuil CIpUYNHIOE
KaracTpodiyHe 3a6pygHEHHS IPUPOSHUX €KOCUCTEM, B TOMY YHMCJIi BOgHUX. OTpUMaHi pe3yibTaTy AOCHiIKeHb Ta

HaJaHi pekoMeHalii MaTUMyTh HaJI3BUYANHO BayKJIMBe 3HAYEHHS Y MiCJIIBOEHHOMY BiTHOBJIEHHI 3a0pyIHEHUX



TOKCUYHUMH CIIOJIyKaMU BOZIOMM YKpaiHu. B po6oTi HaBeneHi nepesaru gitopemeialiii, 5k epeKTUBHOTO METOAY
OUUIIEHHS BOJOWM, 30KPEMA TaKi, SIK BUCOKa e(PEeKTUBHICTb OUMINEHHsI, HU3bKa BapTiCTh BIIPOBAIKEHHS Ta
€KOJIOTi4Ha Oe3rexka. 30KpeMa, aKIeHTY€eThCS yBara Ha 3JaTHOCTi BOJHUX POCJIMH [0 MOTJIMHAHHS Pi3HUX
3a0pYyIHIOIYNX PEYOBUH, BKJIIOYAI0U HAHOYACTUHKY METAJIiB, 3 BOGHOIO CepenoBUlla. JJoCIiIKeHO BIJINB
HAHOYACTMHOK METAJiB Ha POCJMHHI OPraHi3My, 30Kpema CIIpUYMHEeHI iXHiM BIJIMBOM 3MiHUM Ha 6i0XiMiYHOMY PiBHI
(y BMicTi pOTOCUHTETUYHUX MIIrMEHTIB, aMiHOKUCJIOT, allUJIKAPHITHUHIB, TEPIIEHOIiB Ta (GEHOJbHUX CIIOJYK,
aKTUBHOCTI KaTajasu), sIKi CIIPUSIIIM CTIMKOCTI, UM IIPU3BOJUIIM 10 IOPYLUIEHHS PEryJSITOPHUX IpoueciB. Ha ocHOBI
IIPOBEIEHUX JOCiIKeHb 0 3'SICYBaHHIO aKyMYJISILIHOI 3IaTHOCTI JOCiAKyBAaHUX POCJIMH IO BifHOIIEHHIO 10
HAaHOYaCTUHOK METaJiB BCTAHOBJIEHO, 11O Yci focimKyBaHi mienicrodiru (P. stratiotes, S. natans i L. laevigatum)
IIPOSIBUJIM BUCOKY €(eKTHUBHICTb Yy BUJaJl€eHHI HAHOYACTUHOK TaKUX METaJliB, K Mn, Cu, Zn i Ag. OfHaK, BUILY
aKyMyJISLIMHY 30ATHICTD IO BiJHOLIEHHIO [0 AOCIiIKYBaHUX HAHOYACTMHOK METasIiB IposaBun P. stratiotes Ta S.
natans. OfHO4acHO, BiiMideHO BupocnenudiyHicTs edeKkTy CTOCOBHO pi3HMX MeTasliB. P. stratiotes masia Halikpai
Pe3yJbTaTH I1if, Yac BUIAJIeHHs HaHOYacTMHOK Mn (94%) i Zn (65%), S. natans nokasajia BUCOKY 3aTHICTb [0
BUJIJIEHHS HAHO4YacTUHOK Mn (86%) i Cu (69%) i omHakoBUM 6yB pe3yJsbTaT 10 BUJaNEeHHIO Ag (76%) y 000X BUB.
OTxe, naHi BUgu 11eicTodiTiB MOKYTh OYTH PEKOMEHI0BaHi /111 OUMIIEHHS BOJOVM BiJl HABEeIeHUX

HaHO4YaCTUHOK.

2. The thesis focuses on studying the effectiveness of phytoremediation of industrial water bodies contaminated
with metal nanoparticles using pleustophytes, floating aquatic macrophytes. The ability of Pistia stratiotes,
Limnobium laevigatum, and Salvinia natans to remove metal nanoparticles from the aquatic environment was
investigated, along with the impact of these nanoparticles on plant physiological parameters. The aim was to
provide recommendations for phytoremediation using higher aquatic plants to purify industrial wastewater and
natural /artificial water bodies contaminated with metal nanoparticles. The research becomes even more relevant
due to the ongoing war conflict resulting from the Russian Federation's invasion of Ukraine, which causes
catastrophic pollution of natural ecosystems, including water bodies. The obtained research results and
recommendations could have high importance in the postwar restoration of polluted water bodies in Ukraine. The
work highlights the advantages of phytoremediation as an effective method of water purification, including high
efficiency, low implementation cost, and ecological safety. Specifically, attention is drawn to the ability of aquatic
plants to absorb various pollutants, including metal nanoparticles, from the aquatic environment. The influence of
metal nanoparticles on plant organisms was investigated, including their effects on cellular changes, biological
molecule functions, and disruption of regulatory processes. Based on the conducted research, it was established
that all studied pleustophytes (Pistia stratiotes, Salvinia natans, and Limnobium laevigatum) demonstrated high
efficiency in removing metal nanoparticles (Mn, Cu, Zn, and Ag) from colloidal solutions. However, Pistia stratiotes
and Salvinia natans showed higher potential for removing water solutions. Pistia stratiotes showed the best results
in removing Mn (94%) and Zn (65%) nanoparticles. Salvinia natans demonstrated high capability in removing Mn
(86%) and Cu (69%) nanoparticles, as well as equal performance for Ag (76%) in both species. Thus, these
pleustophyte species can be recommended for the purification of water bodies from the mentioned nanoparticles.
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