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1. OcHOBU TexXHOJIOTii COPOEHTIB 3 OIaTKOBUMU KATaJITUMHUMU BJIACTUBOCTSIMU Ha OCHOBI IPUPOSTHOTO

KJIMHONTUJIOJNITY, MOAN]IKOBaHOTO MaHrany (IV) okcupom

2. Fundamentals of the Technology of Sorbents with Additional Catalytic Properties Based on Natural Clinoptilolite
Modified with Manganese (IV) Oxide

Pedepar/anoTamis:

1. Inceprauifina po60Ta IPUCBIYEHA BUPIIIEHHIO aKTyaJIbHUX HAyKOBO-TEXHIYHOI MPO6IEMH, SIKA TIOJIATaE Y
PO3pOOJIeHHI 3aca TeXHOJIOTII OTPUMaHHS COPOEHTIB 3 KaTaJliTUMHO-OKMCHUMU BIACTUBOCTSIMU [1J151 OYMI€HHS
BOAM Bif, MoHiB 3ai3a(Il) i cipkoBOAHIO 3 BUKOPUCTAHHSIM SIK HOCisl IPUPOIHOTO KJIMHONTUIIOJNITY, MOAM()IKOBAaHOTO
manrany(IV) okcuom mif BIVIMBOM €JIEKTPOMAarHiTHOro BUIIPOMIHIOBaHHS HaJIBUCOKOYACTOTHOrO Aiana3ony. Ha
OCHOBI KpUTUYHOTO OIJISAY AKepes iHhpopMallii o10 METOIiB OUUILEHHS BOJ, Bifi BKa3aHUX JOMIIIOK TifIIIN
BHCHOBKY IIPO OLiJbHICTh BUKOPUCTAHHS IPUPOIHOTO KIMHONTUIOJITY MOIU(IKOBAHOTO NUCIIEPCHUMU
yacTuHKamu maHrany(IV) okcuny, SSKUM puTamaHHa KaTajliTU4yHa [is. BcTaHOB/IeHO BIIMB (pakliiiHOro CKiiany
KJIMHOIITUJIOJNITY, KOHLIEHTPalii po34nHy npekypcopa (Manrany(IV) HiTpary), TemnepaTypu Ha LIBUAKICTb COPOLii
rioHiB Mmanrany(Il) Ta copbuiliHy €MHICTb KIIMHONTUIOJITY OO0 UX HOHIB. [ToKa3aHO NO3UTHUBHUM BILJINB

yJIbTPa3BYKOBOT'O BUIIPOMiHIOBaHHSI Ha copOuito HoHiB MmaHrany(ll). 3 BUKOpUCTaHHSIM €HeprouciepciiHoro



aHaJIi3y BCTAHOBJIEHO, 11O IIifl [i€l0 €JIeKTPOMArHiTHOrO BUIPOMiHIOBaHHsS HBY-gianazony cop6osBanuil maHrany(Il)
HITpaT po3KJafaeThCsl 3 yTBOPEeHHSIM amopdHoro maHrany(IV) okcuny. 3acrocyBaHHsl HBU-BUNpoMiHIOBaHHS [a€e
3MOT'y BUKOPUCTOBYBATH 1711 MOJM(DiKyBaHHS KJIMHONTUJIONITY YaCTUHKaMu MaHrany(IV) okculy KOHIIEHTpOBaHi
PO34YMHY IPEKYPCOPY, IO CYTTEBO 3MEHIIy€E €HEPrOBUTPATHU Ha 37iliICHEHHS NIpolecy. EKCiepuMeHTaNibHO
BCTaHOBJIEHO, 1[0 KJIMHONTUJIOJNITY, MOAU}iKoBaHOTO amopdHUM MaHraHy(IV) okcuzoMm, mpuTamaHHa Ginblia
KaTaJliTMYHO-OKWCHA Jiisl, aHDK oro KpucTasiyHiil ¢asi, y npoiecax OYuieHHs! MOJleJIbHUX BOJ, Bif HoHiB 3aniza(ll) i
cipkoBOZIHIO. PO3paxoBaHO KiHETUYHi NIapaMeTPU NPOLeCiB OKMCHEHHS HOHiB 3ai3a(ll) Ta cipkoBogHIO Ta
BCTAHOBJIEHO 006JIaCTh Nepebiry mpotecis. PO3po6s1eHO TEXHOJIOTIYHY CXeMY OTPMMAaHHS COPOEHTIB 3 KaTaJliTUYHO-
OKMCHVMM BJIACTUBOCTSIMU Ha OCHOBI IIPMPOJHOrO KJIMHONTUIIONITY. [I[pakTYHe 3Ha4E€HHS! OTPMMAaHUX PE3yJIbTaTiB
I10JIsira€ B OTPUMAaHHI COPOEHTIB [J151 OUMILEHHS IPUPOJHUX MiI3EMHUX 1 IAXTHUX BOJ, Bif, criosyk 3amiza(ll),

CIpKOBOJHIO T iHIIKX AOMIIIOK 3 BiTHOBHUMU BJIACTUBOCTSIMU.

2. The dissertation work is devoted to solving a pressing scientific and technical problem, which consists in
developing the principles of the technology for obtaining sorbents with catalytic-oxidative properties for water
purification from iron(II) ions and hydrogen sulfide using natural clinoptilolite as a carrier, modified with
manganese(IV) oxide under the influence of electromagnetic radiation in the microwave range. Based on a critical
review of sources of information on methods for purifying water from the indicated impurities, a conclusion is
made about the feasibility of using natural clinoptilolite modified with dispersed particles of manganese(IV) oxide,
which have a catalytic effect. The influence of the fractional composition of clinoptilolite, the concentration of the
precursor solution (manganese nitrate(IV)) and temperature on the rate of sorption of manganese(ll) ions and the
sorption capacity of clinoptilolite for these ions has been established. The positive effect of ultrasonic radiation on
the sorption of manganese(ll) ions has been shown. Using energy dispersive analysis, it was found that under the
influence of electromagnetic radiation in the microwave range, the sorbed manganese(ll) nitrate decomposes with
the formation of amorphous manganese(IV) oxide. The use of microwave radiation allows the use of concentrated
precursor solutions for the modification of clinoptilolite with particles of manganese(IV) oxide, which significantly
reduces the energy consumption of the process. It was experimentally established that clinoptilolite modified with
amorphous manganese(IV) oxide has a greater catalytic-oxidative effect than its crystalline phase in the processes
of purifying model waters from iron(Il) ions and hydrogen sulfide. The kinetic parameters of the oxidation
processes of iron(II) ions and hydrogen sulfide were calculated and the region of the process flow was established.
The results obtained formed the basis for the development of a technological scheme for obtaining sorbents with
catalytic-oxidative properties based on natural clinoptilolite. The practical significance of the results obtained lies
in obtaining sorbents for purifying natural groundwater and mine waters from iron(I) compounds, hydrogen
sulfide, and other impurities with reducing properties.
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roJIOBYIOYOrO Ha 3aCifiaHHi
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Peectpartop IOpuenko TeTtsiHa AHaToiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




