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1. HaykoBi 0CHOBU p0o3p0o6KK MOAU(IKOBAaHUX COPOEHTIB HEOPraHiYHMX Ta OPraHiYHUX 3a0pyIHIOBAUiB y IIpoLecax
BOJ,OOYUIIEHHS

2. Scientific bases for the development of modified sorbents of inorganic and organic pollutants in the water
treatment processes

Pedepar:

1. Incepraniiina po60Ta IPUCBIY€HA CTBOPEHHIO MOAU(IKOBAHUX Ta KOMIIO3ULIMHUX COPOEHTIB HA OCHOBI
POCJIMHHOI, TPUPOLHOI MiHEpaJIbHOI Ta CUHTETUYHOI CUPDOBUHU [1J1 BUJIYYEHHS 3aJIMIIKOBUX KiJIbKOCTEN
OPTaHiYHUX [IOJIIOTAHTIB Ta CEJIEKTUBHOTO BUJIYYEHHS iOHIB BaXKKAX METAJIIB 3i CTIYHUX BOJ, 3 METOIO Oprasisanii
MaJIOBIIXOJHUX Ta 6€3MEeYHNX CUCTEM BOJIOCIIOKUBAHHS B IPOMUCIJIOBOCTI Ta eHepreTulli. Po3pobseHo HayKoBi

3acajii CTBOPEHHS COPOEHTIB, CeJIEKTUBHUX [0 BiJTHOIIEHHIO 10 Ba)KKUX METaJliB, Ta COPOEHTIB KOMIIJIEKCHOI [ii.



3anponoHOBaHi MeTOAM XiMiYHOI Mogu@iKalii AepeBHOI TUPCH PO3YMHOM KapbaMify, pO34YMHOM CyMili
tiokapbaminy i napadopmy. BuB4ueHo BIIIMB aMOHINHUX cosielt opTodochopHOi Ta cipyaHOi KUCJIOT, cyMilnei
docdary amoHi10 i KapbaMiny sIK aKkTHBaTOPiB KapOoOHi3alii Ha copO1iliHi BIaCTUBOCTi COCHOBOI TUPCH I10
BiJHOLIEHHIO J10 i0HiB BaXXKUX MeTajiB. CTBOPEHO KOMIIO3ULIHUI COPOEHT Ha OCHOBI IPUPOILHOTO MiHEpaIy
LI€O0JIiTY OCAIPKEHHSIM Ha M10T0 TIOBEPXHi T'yMiHOBUX KUCIOT. CHHTE30BaHO KOMIIO3ULiHUI COPOEHT HAa OCHOBI
CHHTETUYHOTO HOCisl — KaTioHOOOMiHHOI cmosu KY-2-8, axkuil MiCTUTb y opax ocafiKeHi HAHOYaCTOYKU MarHeTHUTy.
BcraHOBIIEHO, 0 COPOLIisl BA)KKUX METAJiB MOJIU(PIKOBAaHMMH i KOMIIO3ULINTHUMU COPOEHTaMU HalKpallie ITPOTiKae
B Jliana3oHi pH 4-7 i BUBHa4a€eTbCsI IPUPOJ0I0 COPOLIIMHUX LIEHTPIB TiIPOKCUIBHUX | KAPOOKCUJIBHUX TPy
Marepiaiy Ta eJeKTPOHOIOHOPHUX N-, S- Ta P-BMiCHUX I'PyI, OTPUMaHUX BHACJILOK XiMi4HOI un (i3uKo-XimMiuHOI
Moaudikaiiii. locsiiskeHo BIIUB OJIHO-, IBO- i TpU3apsAHUX KaTiOHIB-CTOPOHHIX €JIeKTPOJIITIB Ha COPOLiI0 BaXKKUX
METaJliB 3 BOOHUX pOo3unHiB. [ToKa3aHi pe3ybTaT COPOLiHOTO BUIyY€HHS OPraHiYHUX MIOJIIOTAHTIB: HATH,
¢denony, aHioHHUX i HeioHOreHHUX [TAP, 6apBHUKIB 3 BUKOPUCTAaHHSIM KOMIIO3ULiIHOTO BYTJIELIEBOIO COPOEHTY,

KU Ma€ OKMCJIIOBAJIbHI BJIACTUBOCTI.

2. The thesis is devoted to the creation of modified and composite sorbents on the basis of plant, natural mineral
and synthetic raw materials for the removal of residual amounts of organic pollutants and the selective extraction
of heavy metal ions from waste water in order to organize low-waste and safe water consumption systems in
industry and energy sector. The conditions for the modification of sorbents based on natural plant and mineral
raw materials, carbon, synthetic mineral and polymer materials were defined. Methods of chemical modification of
wood sawdust with urea, paraform-thiocarbamide solutions and thermo-chemical modification in presence of
activators of carbonization - ammonium salts of orthophosphoric and sulfate acids were developed. A composite
sorbent is created on the basis of a natural mineral zeolite by deposition of humic acids on its surface. The
modified ferrite sorbent was obtained by the addition of a solution of thiocarbamide in a mixture of iron salts
during the synthesis of magnetite. The composite sorbent is synthesized on the basis of cation exchange resin KU-
2-8, which contains magnetite nanoparticles deposited in pores. The method of obtaining a composite sorbent has
been developed, in which a matrix carrier is activated charcoal Filtrasorb 300, and a dispersed phase - MnO2. The
dependence of the heavy metals sorption on the contact time at different temperatures was investigated, heavy
metals sorption isotherms on modified lignocellulosic sorbents were obtained. Sorption of heavy metal sorbents
onto modified lignocellulosic materials best runs in the pH range 4-7 and is determined by the nature of the
sorption centers of hydroxyl and carboxyl groups of lignocellulosic material and the electronodonor -N-, S- and P-
containing groups grafted due to chemical or physical-chemical modification. The influence of one-, two- and
three-charge cations- ambient electrolytes on the sorption of heavy metals from aqueous solutions has been
investigated. The copper ions sorption process by composite sorbents from the chemical and diffusion kinetics
point of view has been studied. Sorption isotherms have been built, the efficiency of granular sorbents under
dynamic conditions is investigated. The influence of the presence of ambient one-, two- and three-charge cations
on the efficiency of copper ion sorption was investigated. The presence of such cations suppresses the process of
copper extraction by zeolite-humic acids sorbent. Composite sorbent KU-2-8-M in the process of heavy metals
removal did not reduce its effectiveness in large excess of alkaline and alkaline-earth cations. The investigations of
sorption properties of composite coal sorbent F300-MnO2 in the processes of extraction of ions Mn2+ and Fe2+,
organic pollutants such as oil, phenol, anionic and nonionic surfactants, dyes, from aqueous solutions were
conducted. The sorption isotherms of organic contaminants of various classes on F300 and F300-MnO2 have
shown that the modification with KMnO4 solution enhances the sorption ability of coal in the case of removal of
organic substances with negative o-potential of particles. The effect of oxidative removal of pollutants is more
pronounced during the process for a relatively long time (several days or weeks). The specific sorption capacity of
the F300-MnO2 to petroleum was as much as twice higher then of the unmodified F300. The method is best used
at the post-treatment stage to remove residual amounts of dissolved oil products. The scientific principles of
creation of sorbents, selective to heavy metals, and sorbents of complex action are developed. The selectivity of
the sorbent, reflected in the increase of the distribution coefficient of heavy metal ions between the solid phase
and solution and the increase of the separation coefficient of the basic and other cations, depends on the cation



exchange capacity of the sorbent, i.e. the share of the metal ions extracted due to nonspecific sorption. Selectivity
increases with decreasing concentration of acidic cation exchange centers. The ratio between nonspecific and
specific sorption by lignocellulosic sorbents can be changed by chemical interaction of acidic centers with alkaline
nitrogen and sulfur-containing substances - urea, a mixture of thiourea and paraform, as well as by
phosphorylation, resulting in the formation of electron-donor groups containing nitrogen, sulfur and phosphorus
atoms, which are new active centers of heavy metal sorption. Principal schemes for extraction of heavy metal ions
and organic pollutants from aqueous solutions by composite and modified sorbents have been developed, which
can be successfully used in practice for the purification of process water in the circulating industrial water supply
system. The feasibility study of the technology of extraction of heavy metal ions using the composite sorbent KU~
2-8-M was carried out.
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