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Pedepar:

1. Incepraliito IpUCBSIYEHO CTBOPEHHIO PEAreHTiB BOJOOYMILEHHS i3 BilXOZiB [IMHO3€EMHUX BUPOOHULTB 117151
OUMILEHHS CTiYHUX BOJ, Bifj OPraHiYHMX PEYOBUH IPUPOIHOTO (IPUPOHI OPraHiuHi peYOBUHU) Ta CUHTETUYHOTO
(6apBHUKY, [TAP) noxomkeHHs. B po6oTi npecTaBieHo NIPUHIMIN CTBOPEHHS peareHTiB BOLOOYUIEHHS i3
KOaryJysiiiHUMU Ta COPOLIiIHMMY BJIAaCTUBOCTSIMU. BUSIBIIEHO, 1110 BUKOPUCTAHHS TBEPLOr0 KOMILJIEKCHOTO
koaryssHTy (TK) npumsuanye npouec Koaryssiiii 3a paxyHOK HassBHUX B OTO CKJIaJi KPiM XJIOPUAHOI popMu
METaJliB, e ¥ OKCUHOI, 10 3abe3rneyye JoaTKOBI [EeHTPU KPUCTai3allii, OflHaK 3yMOBJIIOE HEOOXITHICTD
301/IbLIIEHHS 03U KOATyJISIHTY. BUKOpHCTaHHS X pigKUX 3ai1i30-asoMiHieBUX KoaryysiHTiB PK 1o3BoJisie 3HU3UTU
Io3y i Jocarty e(eKTUBHOCTI KOaryJisiii Ha piBHi BilOMUX TOBapHUX KOAryJISHTIB. BCTaHOBJIEHO, 10 nepeo6ir
COPOLINHYX MPOLIECIB i3 3aCTOCYBaHHIM CHHTE30BAaHOTO 3 BUKOPHUCTAHHSIM BiIXO[IiB TTIMHO3EMHUX BUPOOHUILITB

copbuiiiHoro matepianly CM mae ¢isnuHuil xapakrep Ta € 6i1bl1 epeKTUBHUM HiXK 32 BUKOPHCTaHHS TOBapHOTo AB.



P03p06s1€HO TEXHOJIOTIYHY MOCJiJOBHICTh OJEp>KaHHS Ta 3aCTOCYBaHHS OTPUMAaHUX PEareHTiB I OUUIEHHS
CTiYHUX BOJ, BiJl OpraHiyHUX MOIIOTaHTiB. OGIPYHTOBAHO €KOHOMIYHY [IOLi/IbHICTb CTBOPEHHS T4 BUKOPUCTaHHS
peareHTiB Ha OCHOBI BiJIXO[IiB IIMHO3eMHUX BUPOOHUITB. KJTI04OBI Cj10Ba: peareHTy BOJOOUUIeHHS, CTiYHI BOAH,
MOJIIOTAHTU MIPUPOJIHOTO Ta CUHTETUYHOTO MTOXOKEHHSI, 0apBHUKMU, BiTXOIM IIMHO3EMHUX BUPOOHUIITB, Y€PBOHUI

IJ1aM, KOaryJsasiHTH, COpOEHTH.

2. The thesis is devoted to water purification reagents based on wastes of alumina production (red mud) creation
and research, checking their efficiency and creation a technological sequence of wastewater treatment from
organic pollutants of various nature by synthesized water purification reagents. The principle of creating water
purification reagents as coagulants (in solid and liquid form) and as sorption materials are presented and
substantiated in the thesis. The choice of red mud as a raw material for the synthesis of such reagents is shown
and grounded. Rational conditions for obtaining a solid complexed iron-aluminum coagulant (TK) by partial acid-
thermal activation with acid deficiency was established. It was found that in the resulting product due to the
partial conversion of the oxide form of metals into chloride, only a part of the metals hydrolyzes, the remainder
acts as a damping agent, increasing the centers of crystallization, but necessitates an increase in the coagulant
dose. The rational conditions for obtaining liquid complexed iron-aluminum coagulant (PK) by acid activation of
red mud with chloride or sulfate acid was established. The elemental composition of the PK according to the main
components was determined by X-ray fluorescence method, characterized by the following chemical composition
(according to the main components): coagulant of PK(SO4) - Fe - 83,24%, Al - 1,95%; Ti - 1.44%, and PK(C]) - Fe -
82.87%, Al - 5.12%, Ti - 0.98%, Ca - 1.78%. It was found the rational conditions for obtaining sorption material CM:
obtaining the solution of acidic activation of red mud in the form of chlorides (or sulfates) of iron and aluminum
(RK), followed by impregnation of activated carbon Filtrasorb 300 and precipitation of iron salts and addition of a
solution of ammonia, followed by heat treatment with steam at temperature 320 °C. By Boem method was
determinate the presence of surface groups for AB and CM. It was established that when fixing iron oxides and
aluminum on the surface of activated carbon, its anion sorption exchange capacity increases as a result of the
formation of carboxylic and phenolic groups, which contributes to more complete capture of organic pollutants on
the material surface. The mechanism of fastening of components of red mud on the surface of activated carbon is
proposed, namely, through the disclosure of lactone groups and the formation of the connection with iron
compounds, which is confirmed by the establishment of presence of surface groups and an increase of ASEC by
1.15 times and an increase in phenolic and carboxylic groups; as well as due to the donor-acceptor interaction
between the electronic density of aromatic rings near the heteroatoms. It was found that SM is effective in
sorption of organic dyes as a cationic type, for example, methylene blue and anionic dye, for example, active bright
blue HF, since the limiting sorption increases in comparison with carbon in 1,12 times for methylene blue and in
2,54 times for the active bright blue HF. At the same time, in the case of anionic dye (Congo-red) decreases by 12,2
times. The Freundlich constant indicates favorable conditions for CM and Temkin's energy for physical sorption.
On the basis of the received regularities of structural-sorption characteristics, the rational conditions for
conducting sorption processes, namely the removal of both natural and synthetic organic matter, were
investigated. It was estimated the economic efficiency of using the obtained reagents in water treatment, technical
and economic indicators were calculated. Thus, the specific cost of the reagents received per/kg of products was
set at 9 UAH 10 coins for PK and almost UAH 89 for CM in comparison with the known products of aluminum
sulfate 15 UAH and ABF300 196 UAH respectively. The economic effect for the PK is almost UAH 6000, for CM UAH
279 463, which proves the feasibility of using such reagents in comparison with the use of known commodity
products. It was first discovered that as a result of the application of activated carbon on the surface of iron oxides
derived from alumina waste, the amount of anionic groups increased by 13% due to an increase of 50% carboxyl
groups and 62,% phenol groups with bond breakage in lactone groups, which contributes to the increase of the
sorption efficiency by increasing the positive charge of the surface and the emergence of additional interaction of
the surface functional groups of the material with the pollutant molecules. Key words: water purification reagents,
complex coagulants, sorption materials, industrial waste, red mud, wastewater, coagulants, sorbents.
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