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2. Features of the nanoaquacitrates action of transition metals on the hydrobionts of different trophic levels

Pedepar:

1. B pucepTauiiiniil poboTi HaBeeHi pe3yabTaTU NOCIiIKEHb, SKi O3BOJISIIOTh PO3B'13aTU IOCTABJIEHE HAYKOBO-
[IpaKTUYHE 3aBJJaHHS LIOJI0 BUBYEHHSI XapaKTepy BIJIMBY Ta OL[iHKY 06e3MeKy HaHOAaKBALMTPATIB 1J1s1 6ioTu
rimpoekocuctem. BusipyiieHo, o Jist HAHOAKBAIIUTPATIB HA GiIOTUYHI KOMIIOHEHTH BiTKPUTUX BOJOUM 3aJIE€XKUThH Bif
THUITy 6a3MCHOrO MeTajy, KOHLIEHTPallii CII0JIyK y BOGHOMY CEPEJIOBUIIli Ta TPUBAJIOCT] B3aEMOZi 3 eleMeHTaMuU
6ioTu. JloBe€HO, 10 YYTJIMBICTb IiIpOOIOHTIB IO HAHOAKBALMTPATIB MIPSMO 3aJI€5KHA Bifl PiBHS iXHbOI BUIOBOI
opraHizauii, eKoJIoriuHoi posii Ta TpodivyHUK 3B'I3KIB 3 iIHIINMY a6i0OTUYHUMU eJIeMEHTaMU 1[eHO3Y.
EKkcriepyMeHTaIbHO BCTAHOBJIEHO, 1110 HAHOAKBALUTPATH, [IPU MOTPAILJIIHHI Y BOLOWMY, IIBUIKO IiAAaI0ThCH
eslimiHanii 3 BOGHOI TOBII, IOIIMHAIOYXACH POCIMHAMY, pubaMy, BUTIAAI0UY B 0CAl, i IEPETBOPIOIOUNCH IIPU [IbOMY
y HEPO34MHHI, 6i0JIOTIYHO HEAKTUBHI CIIONYKU. HasiBHI pe3ysibTaTy JaloTh MOKJIMBICTb OLIHUTYU KpUTEpii 6e3nexu

BMICTy HAHOAKBaLIUTPATiB IepeXiJHNX MeTasliB y BOZi IPiCHOBOAHMX BomoMM Ha Mexi 0,010 mr/nm3 - came Taki



KOHILEHTPALlii € HETOKCMYHUMU J1J1 TBAPUHHUX | POCIIMHHUX TipO6iOHTIB HAa KJIIITUHHOMY, TKAHWHHOMY Ta
opraHizaMoBoMy piBHSX. TaKuM YMHOM, BCTAHOBJIEHI 3aKOHOMIPHOCTI BIIJIMBY HAHOAKBaLlUTPATiB Ha ripo6GiOHTIB Ta
po3pobJieHi KpuTepii iXHbOI €K0JI0riYHOi 6€31eKU 3aKIa[al0Tbh OCHOBY /1J1s1 BIIPOBAPKEHHS BKa3aHUX CIIOJIYK Y

CHACTEMY IPOTUENI300TUYHMX 3aX0/IiB B PUOHMITBI Ta B arpapHOMY BUPOOHUIITBI B LIIOMY.

2. It is determined the research results that allow solving scientific and practical problems in the study of the
influence and nanoaquacitrate safety assessment for the hydro ecosystems. A pronounced biological effect of the
nanoaquacitrate of transition metals on the aquatic biota in the concentration of 0,025 mg/dm3 on the cellular
and organism level has been established for the first time. It certainly carries a significant potential threat to the
environment as a result of production intensification and large-scale application of nanotechnology in various
fields and spheres of human activity on the Earth. It is defined that the nanoaquacitrate effect on the biotic
components of hydroecosystems depends on the type of metal, substances concentration in the aqua
environmental and duration of interaction with the biota elements. The sensitivity of hydrobionts to
nanoaquacitrates is commensurable with the level of their species organization, the ecological role and trophic
links with the other abiotic elements of cenosis. It has experimentally been determined that nanoaquacitrates
relatively quickly yield to elimination in the result of plants and fish absorption, as well as precipitation, thus
transmutating into insoluble, biologically less active substances. It is shown that under the working concentration
using for the ponds sanation and cleaning nanoaquacitrates do not accumulate in fish, thus slowing down the
growth and reproduction of spineless hydrobionts and plant- amphiphts that can be used to control pond hydro
ecosystems. It is proved the copper citrate at a concentration of 0,025 mg /dm3 displays the most pronounced
effect on hydatophyte, which opens the way to the practical use of it in order to limit the growth of Elodea in
ponds and reservoirs of hydroelectric power plants. Firstly a high antibacterial activity of the silver
nanoaquacitrate in the concentration of 0,010 mg/dm3 has been determined concerning to the pathogens of fish
infectious diseases at the same time with the quick elimination, allowing carrying out anti-parasitic treatment of
such substance directly into the waters. Thus, the established patterns of nanoaquacitrate influence on the
hydrobionts and the criteria of their environmental safety have been developed. They lay the foundation for the
practical implementation of these substances in anti-epizootic measures in aquaculture and agricultural
production in general.
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