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Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIY€HO PO3POOIEHHIO TEXHOJIOTII Ofep>KaHHs (ilbTPyBaIbHOTO MaTepiany 3

MO (}IKOBaHUX LIeJI0JIO3HUX BOJIOKOH i3 HeZlepeBHOI pOCJIMHHOI CUPOBUHM [1JIs1 3aCTOCYBaHHS y QinbTpaliliHux
npolecax. AKTyasIbHICTb TEeMU 3yMOBJIEHa HEOOXiHICTIO CTBOPEHHS e(DeKTUBHUX, €KOJIOTIYHO 6e3NeYHUX i
pecypcoedeKTUBHUX MaTepiasiB /171 OYMILEHHS BOJY, 3IaTHUX CTATH aJlbTEPHATUBOIO TPANULIHUM
dinpTpyBasipbHUM MaTtepiasiaM. OCco6JIMBOro 3HaYeHHS 1is [TpobsieMa HabyBae y 3B'513KY 3 IOTPe6OI0 paljioHAIbHOTO
BHUKOPHUCTaHHSI BilHOBJIIOBAHOI POCJIMHHOI CUPOBMHU, 3MEHIIEHHS €KOJIOTTYHOTO HAaBaHTAKEHHSI Ta BIIPOBAPKEHHS
TEXHOJIOTIYHUX PillleHb, 110 BiMOBIJAIOTh CYYaCHUM IIPUHIUIIAM CTAJIOTO PO3BUTKY Ta LIUPKYJISIPHOI €KOHOMIKU.
Mertoto nuceprauiiiHoi po60TH € HayKOBE OOIPYHTYBAHHS Ta PO3POO6JIEHHS PecypcoedeKTUBHOI TeXHOIOTii

oziep>kaHHs QibTPyBaJIbHOIO MaTepialy Ha OCHOBI MOIN(IKOBAHUX 1€JII0JI03HUX BOJIOKOH i3 HeJlepeBHO]



POCJIMHHOI CUPOBUHU. [1J11 OCSTHEHHS TOCTABJIE€HOI METU IOCJIIKEHO IIPOLEC OflePKaHHS OKUCHO-
3aKOHOMipHOCTI (POpMYyBaHHS KOMIIO3ULIAHOr0 QibTPyBaJbHOIO MaTepialy 3 BUKOPUCTAHHSIM (QYHKIIOHAIBHO
aKTUBHUX 100aBOK. Y po6OTi 0OIPYHTOBAHO AOLIIbHICT BUKOPUCTAHHSI OKMCHO-OPraHOCOJIbBEHTHOI LEJII0JI031 3i
cTebes1 MiCKaHTyCy K OCHOBH 1151 CTBOPEHHS! (iNbTPyBasbHOTO Martepiaiy. JOCIiIpKeHO BIUIUB MOAN(IKyBaHHS
11€JII0JI03HOT0 BOJIOKHA TPUETAHOJIaMiHOM Ta eMiXJIOpriiprHOM, 1110 3ab6e3redye BBeeHHs JOoAaTKOBUX
(YHKUiOHAJIBHUX I'PYIl Y CTPYKTYPY BOJIOKHA Ta CIIPHUSE MiJBULIEHHIO 10r0 COPOLINHUX i (inbTpyBalbHUX
BJIACTUBOCTEN. BCTaHOBJIEHO ONTUMAJIbHI MTXOIM 0 3aCTOCYBaHHS aMiHYIO4Oi CyMillli 3 TPUETAHOJIAMIHOM Ta
€MiXJIOPTiAPUHOM [J151 OTPUMAHHS MaTepiany 3 MOKPalleHUMU €KCIITyaTalliiHUMU XapaKTepucTukaMu. Takosx
IOCJIiI)KEHO BIIUB I10JIiBiHIJIOBOTO CIIUPTY SK 3B'$13yBaJlbHOTO KOMIIOHEHTA, a TAKOXX OEHTOHITY 11 aKTHBOBAHOT'O
BYTIJIJIS1 SIK (DYHKLIOHAJIbHMX HATIOBHIOBAUIB [J1s MiJBUIIEHHS MIIJHOCTI, C€JIEKTUBHOTI i TPOJYKTUBHOCTI
¢dinbTpyBaspHOrO MaTepiany. HaykoBa HOBU3HA Ofl€epKaHUX PE3YJbTATIB [10JISITA€ Y TEOPETUYHOMY OOI'DYHTYBaHHi
Ta €KCIIEPUMEHTAJIbHOMY IiITBEPAKEHHI MOXKJIMBOCTI BUKOPUCTAHHS OKUCHO-OPraHOCOJIbBEHTHOI LI€JII0JI03U 3i
cTebes MiCKaHTYCy [J1s1 BATOTOBJIEHHS (ifIbTPyBaJIbHOrO Marepiaiy. TakoX y BCTaHOBJIEHHI 3aKOHOMIpHOCTEN
BILJIMBY XiMIiYHOrO MOAM(iKyBaHHS LEJII0JI03HOTO BOJIOKHA Ha MO0 BJIACTUBOCTI, @ TAKOXK Y BU3HAYEHHI
ONTMMAaJIbHMX YMOB 3aCTOCYBaHHS IOJIBiHIZIOBOrO CIIMPTY Ta BYIVIELEBUX i MiHEPAJILHUX HAMIOBHIOBAYIB y CKJami
KomIo3utii. O6rpyHTOBaHO MOXJIUBICTb TOBTOPHOIO BUKOPUCTAHHS BiJITpaljbOBaHUX 1[0JIOKiB IIPOLIECY
IesirHipikanii pocJIMHHOI CHPOBUHMY, IO NiABUILYE pecypcoedeKTUBHICTb TEXHOJIOTII Ta CIIpHUsE 3HMKEHHIO
€KOJIOTiYHOTrO HaBaHTaXeHHs. [IpakTMiHe 3HaYeHHS OJJeP>KaHUX PEe3yJIbTATiB M0JISirae y po3po6ieHHi
TEXHOJIOTIYHUX pillleHb 1151 BUPOOHUITBA QiIbTPyBaIbHOrO MaTepiajy 3 HeJlepeBHOi POCINHHOI CHPOBUHY,
IIPUAATHOTO 17151 BAKOPMCTaHHS y CUCTEMaX BOJoouMIeHHS. [lokazaHo, mo MoaudikoBaHi 1eJ0103Hi MaTepianu
3a26€311e4yIoTh IiIBUIIEHHS CeJIEKTUBHOCTI Ta €(PEKTUBHOCTI OYMILEHHS BOJHUX C€PEJOBULI, 30Kpema 3a0pyAHEHUX
ioHamu Fe3n. BcTaHOBIIEHO, 110 3aCTOCYBaHHS MOJIBiHIZIOBOrO CIIMPTY CIIpUsIE MOKPALEHHIO MEXaHIYHOI MILIHOCTI
dinbTPYyBaJIPHOTO MaTepiasy. PesysbTaTi po60TH MOXKYTb OYTY BUKOPUCTAHI Ha MifIpUEMCTBAX 11€JII0JI03HO-
[anepoBoi Ta BOJOOYMCHOI rajy3ell, a TaKOX Y HaB4aJIbHOMY ITPOLIeCi 3aKJIafiB BULOi OCBiTU. JlucepTaliliina pobora
CKJIaJIA€ThC 31 BCTYIy, YOTUPbOX PO3[iJIiB, 3aTaJIbHUX BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JIDKEPEJI Ta NOJATKIB. Y
[IepIIOMY PO37isi IPOaHali30BaHO CyYyacCHU CTaH IPO6JIeMH Ta HAyKOBI MiZIX0AU O CTBOPEHHS LIeJII0JI03HUX
(dinbTPYBAJIPHMX MaTepiasiB [JIs1 OUMIIEHHS BOAU. Y IPYroMy po37isi HaBeleHO METOOUYHI OCHOBU Ta
XapaKTEPUCTUKY BUKOPUCTAHMX MaTepiasiB i MeTOnIB NOCimKeHHs. Y TPETbOMY PO3LiJi JOCIiIKEHO MTPOLLECU
ofiep>kaHHS Ta MOAM(IKyBaHHS LEJII0JI03HOTO BOJIOKHA, & TAKOXK PO3PO0JI€HHSI KOMIIO3ULIITHOTO CKIIamy
dinbTPYBAJIPHOTO MaTepiasy. Y 4eTBEPTOMY PO3/1ijli BCTAHOBJIEHO BILJIMB I0JIiBiHIZIOBOTO CIIMPTY Ta iHIINX
KOMIIOHEHTIB Ha €KCIJIyaTalliliHi BIaCTUBOCTI Marepiaiy i NigTBEpIKeHO e(PEeKTUBHICTb NOr0 BUKOPUCTAaHHS Y

npoliecax BOIOOYUIIEHHS.

2. The dissertation is devoted to the development of a technology for producing a filter material from modified
cellulose fibers derived from non-wood plant raw materials for use in filtration processes. The relevance of the
topic is obycyioBneHa by the need to create efficient, environmentally safe, and resource-efficient materials for
water purification that can serve as an alternative to conventional filter materials. This problem is of particular
importance in view of the need for the rational use of renewable plant raw materials, reduction of environmental
impact, and implementation of technological solutions consistent with the modern principles of sustainable
development and the circular economy. The aim of the dissertation is the scientific substantiation and
development of a resource-efficient technology for producing a filter material based on modified cellulose fibers
from non-wood plant raw materials. To achieve this aim, the process of obtaining oxidative-organosolv cellulose
from miscanthus stalks, the features of its chemical modification, and the regularities governing the formation of a
composite filter material using functionally active additives were investigated. The study substantiates the
feasibility of using oxidative-organosolv cellulose from miscanthus stalks as a basis for creating a filter material.
The effect of cellulose fiber modification with triethanolamine and epichlorohydrin was investigated, which
ensured the introduction of additional functional groups into the fiber structure and contributed to the
enhancement of its sorption and filtration properties. Optimal approaches to the application of an amination



mixture based on triethanolamine and epichlorohydrin for obtaining a material with improved performance
characteristics were established. The effect of polyvinyl alcohol as a binder, as well as bentonite and activated
carbon as functional fillers, on improving the strength, selectivity, and productivity of the filter material was also
studied. The scientific novelty of the obtained results lies in the theoretical substantiation and experimental
confirmation of the possibility of using oxidative-organosolv cellulose from miscanthus stalks for the production of
a filter material. It also lies in establishing the regularities of the effect of chemical modification of cellulose fibers
on their properties, as well as in determining the optimal conditions for the use of polyvinyl alcohol and carbon-
and mineral-based fillers in the composition. The possibility of reusing spent liquors from the delignification of
plant raw materials has been substantiated, which increases the resource efficiency of the technology and helps
reduce environmental impact. The practical significance of the obtained results lies in the development of
technological solutions for the production of a filter material from non-wood plant raw materials suitable for use
in water treatment systems. It has been shown that modified cellulose materials provide increased selectivity and
efficiency in the purification of aqueous media, in particular those contaminated with Fe®o ions. It has been
established that the use of polyvinyl alcohol contributes to improving the mechanical strength of the filter
material. The results of the study may be used at pulp-and-paper and water treatment enterprises, as well as in
the educational process of higher education institutions. The dissertation consists of an introduction, four
chapters, general conclusions, a list of references, and appendices. The first chapter analyzes the current state of
the problem and scientific approaches to the creation of cellulose-based filter materials for water purification. The
second chapter presents the methodological foundations and the characteristics of the materials and research
methods used. The third chapter investigates the processes of obtaining and modifying cellulose fibers, as well as
the development of the composite formulation of the filter material. The fourth chapter establishes the effect of
polyvinyl alcohol and other components on the performance properties of the material and confirms its
effectiveness in water treatment processes.
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dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Penensentu

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:
1. XoxoTBa Osnekcanap I[lerposuy

2. Oleksandr P. Khokhotva

KBasigikamis: n. 1. n., nou., 21.06.01
Imentudikarop ORCID ID: 0000-0002-2607-9242
JoparkoBa iHdpopmamuist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii TexHiuHMil yHiBepcuTeT Ykpainu "KuiBchKuit

NOJIiTeXHiYHMI iHCTUTYT iMeHi Irops Cikopcekoro”

Kog, 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuit, Kuis, 03056, Ykpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tayimm Bita BacuniBHa

2.Vita V. Halysh



KBasigikamis: g. 1. ., nouenr, 05.17.21

InenTudikarop ORCID ID: 0000-0001-7063-885X

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHuit TexHiuyHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUM iHCTUTYT iMeHi Irops CikopcbKoro"

Kog 3a €IPIIOY: 02070921

Micuesnaxo,zm(eﬂna: npocnekT Bepecreiicekuii, Kuis, 03056, Ykpaina

dopma BaacHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

VIII. 3aKkJIl04Hi BiZoMOCTi
ByacHe IlpizBuie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3aciJaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

Peectparop

KepiBHuk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOIi

OisiIBHOCTI

PapgoBeHuuK B'ssuecsaB MuxanaoBu4

PapgoBeHuuK B'ssuecsaB MuxainaoBuu

['anontok AHna CepriiBHa

FOpuenko TetsHa AHaToJiiBHA

[Opuenko TersiHa AHaToJiiBHA



