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Pedepar:

1. Incepralist IpUCBAYEHA CTBOPEHHIO €(PEKTUBHUX KOMIIEKCHUX Ta MAJIOBIIXOJHUX TEXHOJIOTIN OYMILEHHS BOIU
Bif 6iOreHHUX eJIeMEHTIB 3 IPUPOAHUX Ta CTIYHUX BOJ,. BcTaHOBIIEHO, 110 Ha 6i0JIOTIYHMM PO3KIIA], aMOHII0
BIIJIMBAIOTh TEMIIEPATYypa, OCBITJIEHICTh Ta IMIMOMHA peakTopy, HOCIi Ta SIKICTh iHOKyJISILifiHOro MaTepiaiy,
HeoOxifHoro 11 popMyBaHHS 6ioIIiBKU. BusHaueHo, 10 e(eKTUBHICTb cOpOLii i0HiB amOHil0 Ha KaTioHiTax KY-2-
8 Ta DOWEX 3HMXXYyeTbCS IO Mipi 3pOCTaHHs 3HAYEHHSI )KOPCTKOCTI y BoAi. [TokazaHo, o €(peKTUBHICTDb
ioHOOOMIHHOTO BrJTyYeHHS HITpaTiB i pocdatis 3anexuts Bin BMicTy cysbdaTiB Ta XJI0puiB y po3uunHi. Bnepiue
BHBUYEHO IIPOLIECU €JIEKTPOXIMIYHOTO PO3KJIaZly CIIOJIYK aMOHII0 y OLHO- Ta IBOKAMEPHOMY €JIEKTPOJIi3epax.
BcTaHOBJIEHO BIUIMB XJIOPUIB Ta CyJIb(aTiB HAa €(PEKTUBHICTh OKUCJIEHHS aMOHI0. JJOCTiI)KeHO METOf
€JIEKTPOXIMIYHOTO BUCAIKEHHS Poc(aTiB IPY BUKOPUCTAHHI CTAJILHOTO Ta aJIIOMiHi€BOTO aHOiB. 3alIPOIIOHOBAHO

TEXHOJIOTiYHi CXeMM OYMCTKHU BOJM Bif 6i0T€HHUX €JIEMEHTIB, SIKi JO3BOJISTh BUPIIIUTH MUTAHHS OYUCTKU CTiYHUX



Ta IPUPOJHUX BOZ, 6€3 YTBOPEHHS HeGe3IeYHNX KOHIIEHTPATIB.

2. The dissertation is devoted to the creation of low-waste methods for extracting nutrients from water. The first
section describes the various cleaning methods that have been up-to-date. Each of these methods has its own
advantages and disadvantages. It has been shown that sorption and biological degradation are still the most
common methods of water purification from nitrogen and phosphorus. It was found that sorption on synthetic
materials creates a problem of utilization of concentrated solutions. Natural sorbents are very limited in capacity
and need to be refined. The second section of the article presents the objects and methodology of research,
description, characteristics and physical and chemical properties of materials and downloads that were used in
researches. The third section presents the results of researches on the removal of ammonia by biological, sorption
and electrochemical methods. It has been established that the most suitable medium for the efficient removal of
ammonium ions in a bioreactor is the hypolymniotic zone of reservoirs. It is shown that the best loading is
polystyrene blocks with the addition of clay. It has been established that cationite KY-2-8 has a higher selectivity
for ammonium ions in the H+-form, in comparison with the Na+-form. The influence of rigidity ions on the
efficiency of removal of ammonium has been investigated and it has been established that without the prior
mitigation of water use of cation exchangers is inappropriate. It was shown that regeneration was more effective
when using acid solutions. It has been established that rigidity ions do not significantly affect the removal of
ammonium from zeolite, as compared with ion exchange. The boundary capacity of zeolite by ammonium ions is
40 mg/g. The processes of ammonium oxidation in a two-chamber and one-chamber electrolyzer, depending on
the composition of the solution, have been studied. It was found that the presence of chlorides in anolyte catalyzes
the process of oxidation of ammonia, and the growth of sulfate concentration slows the destruction of ammonia,
which increases the consumption of electricity. In the fourth section, results are given for removal of nitrates and
phosphates from water by means of sorption, reagent and electrochemical methods. The efficiency of extracting
nitrates from water on anion exchangers is studied, depending on the strength of ion exchangers. It was found
that both anion exchangers in sulfate and chloride form ensured the degree of nitrate extraction at 90 % level. It
has been established that regeneration of anion is 94 - 97 % with the use of solutions of ammonium chloride,
potassium carbonate and ammonia. It was shown that high-base anion exchange agent AB-17-8 in chloride and
basic form provided effective removal of phosphates from model solutions. In tap water, the capacity of anion
exchangers in phosphates practically does not depend on the shape of ion exchangers and significantly depends
on the concentration of sulfates. High levels of desorption of phosphates can be achieved using solutions of
sodium chloride or ammonium at a concentration of 10 - 15%. It is shown that phosphates are effectively removed
from a solution of ammonium chloride, if you add stoichiometric amount of magnesium chloride at pH > 9. The
regeneration solution reconditioned for this purpose is suitable for reuse. The efficiency of precipitation of
phosphates from solutions with the use of electrocoagulation methods is investigated. This method provides 99 %
removal of phosphates using steel and aluminum anodes. It is shown that in a weakly acidic medium or in the
presence of chlorides in the solution, the electrodes are not absorbed, which accelerates the electrocautery
process. The mathematical description of the processes was made on the basis of a complete factor-making
experiment of the second order. The basic regression equations are shown, which show the interdependence of
the main factors of the purification processes. Based on the results obtained, technological schemes for the
removal of biogenic elements from water have been developed and described. The technological schemes of water
purification from biogenic elements are proposed, which allow solving the problem of sewage treatment without
the formation of dangerous concentrates.
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