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1. KosoigHi mpouecu B CUCTEMax HAIIOBHEHUX aHI30METPUYHUMU YaCTUHKaMU. MOZIeJIIOBaHHS IIPOLIECIB
dopMyBaHH i pecTpyKTypu3allii, aHasIi3 3B'SI3HOCTI i IEPKOJISILINHO]I [10BEIiHKU.

2. Colloidal processes in systems filled with anisometric particles. Modeling the formation and restructuring
processes, analysis of connectivity and percolation behavior. - Qualification scientific work as a manuscript.

Pedepar:

1. Incepraujiiina po60Ta IpUCBIYeHa JOCiIKEHHIO KOJIOIHUX IIPOLIECIiB y CUCTeMax, HallOBHEHUX
aHI30METPUYHMUMM YaCTMHKAaMH, 30KpEMa, MOJeJII0BAaHHIO ITpoLieciB GOPMYBaHHS i PECTPYKTypHU3allii, aHanisy
3B'I3HOCTI Ta NEPKOJISLiMHOI noBeAiHku. [Iponecu agcopoOuii BilirpaloTh KIIOYOBY POJib y 6araTbOX NPUPOLHUX i
TE€XHOTE€HHUX IPOLeCax, TAKUX SIK OYMILEHHS BOJIY, CTBOPEHHS aJICOPOEHTIB /1J1s ra3iB Ta B MEAULIMHI. 30Kpema,
BUIIaJIKOBa NOCJiI0BHA afcop61iist (RSA) € pyHIaMeHTaIbHUM IIPOLIECOM, 1110 BU3HAYa€ CTPYKTYPY i BIACTUBOCTI
YTBOPEHUX aICOPOLIifHMX mapiB. Po3ymMiHHS MexaHi3MiB RSA Ta ix BIIJIMBY Ha BJIaCTUBOCTI MaTepiasliB € BAKJIMBUM
3aBJIAHHSM [J151 PO3BUTKY HOBITHIX TEXHOJIOTiI1. METOI0 pO60TH € BUBYEHHS KiHETUKM (POPMYBaHHS Ta

BJIACTMBOCTE! afCOPOLiHNX YIIaKOBOK YaCTMHOK aHi30MEeTPUYHOI GOPMHU i BUBHAUYEHHS TEHIEHLIIN iX



YHOPSIKYBaHHS. JOCTiI>KeHHS! TPAaHCIIOPTHUX BJIACTUBOCTEN MEPKOJISLIHOI 3B’13HOCTI Ta €JIeKTPOIPOBITHOCTI
OHOBHMIiPHUX Ta IBOBUMIiPHUX aCOPOLIITHUX CUCTEM, SIKi CKIaAAI0THCS 3 YACTUHOK OAHOTO 260 AEKiIbKOX TUIIIB.
BusHaueHHs BIJIMBY IIPOCTOPOBOrO OOMEXKEHHS CCTEMU Ha XapaKTep [1aKyBaHHS Ta JOCJIiI)KeHHs IBOETallHUX
MoJeJsiell 0CaIpKEHHs CyMillell yacTUHOK. HaykoBa HOBM3HA pOOOTH MOJIIrae B TOMY, L0 BIeplIe JOCTiIKEeHO
BILUIUB ITPOCTOPOBOTO PO3MOIiy OpieHTallii 4aCTUHOK Ha KiIHETUKY OCAIPKEHHSI Ta CTPYKTYPY aICOPOLiIHUX OCaiB;
[IOBEJiHKY IIPOCTOPOBO-00MeXeHNX RSA yr1akoBOK, HAalIOBHEHUX aHi30OMETPUYHUMU YaCTUHKaMU; e(peKTU
nepkoJstii y RSA ynakoBkax JyUCKOIIPSIMOKYTHHUKIB; KpUTUYHY TOBLIMHY IIPOBiTHUX OO0JIOHOK JJ1s1 CTBOPEHHS
€JIEKTPOIPOBIIHNX aicOPOLIMHYX IIJIiBOK; pO3pO6JIeHO OpUriHaibHy nBoeTanny RSA Mmonens ais cymimei
YaCTUHOK Pi3HOTO THUIly. [IpakTH4He 3Ha4eHHs pOOOTH I10JISIra€ B TOMY, 1110 Pe3yJIbTaTy TEOPETUYHUX NOCTiIKeHb
MOXYTb OyTH KOPUCHUMHU IIPU pO3pOoOLli HOBUX HAaHOMATepiasliB 3 KOHTPOJIbOBAaHUMU €JIEKTPOIPOBITHUMY i
TPaHCIIOPTHUMU BJIACTUBOCTSMU. KpiM TOTO, IaHi pe3ybTaTi MOXYTb MaTH BKJIMBE 3HAYEHHS 1711 PO3POOKU
HOBITHIX €JIEKTPOHHUX Ta CEHCOPHUX IIPUCTPOIB. MeTOAYM NOCIIII)KEHHS BKJIIOYAIOTh KOMIT'IOTEPHE MOJEJIIOBAHHS,
YuceJibHI METOIU Ta CTaTUCTUYHY 00pOOKy naHux. OCHOBHI pe3ysbTaTu pOOOTU CBiYaTh IIPO CYTTEBUI BILJIUB
Opi€HTALIIHOTO YIOPSAKYBaHHS Ta aCIIEKTHOI'O BiJHOIIEHHS aHi30METPUYHUX YACTUHOK Ha KIHETUKY (POPMYBaHHS
Ta B1acTUBOCTI RSA ynakoBok. [ly1s1 1D RSA Mozeseit criocTepiraeTbCsa TEHAEHL YIOPSAAKYBAHHS YaCTUHOK
MEePIEHNKYJIISIPHO JIiHil pO3TalllyBaHH4 iX LIEHTPIB y HACMYEHUX ynakoBKax. [y 2D RSA mogesnen 3Ha4YeHHS
ACIIEKTHOTO BiIHOLIEHHS i MapamMeTpa MOPSAKY CYTTEBO BIUIMBAIOTb HA CTPYKTYPY HACMYEHHUX YIIAKOBOK, YTBOPEHHS
I aJIbHBO] 3B'I3HOCTI Ta NIOBEJiHKY €JIEKTPOIIPOBiIIHOCTI. BB€IeHH NPOCTOPOBUX OOMeXeHb AJ1s 2D RSA mogeneit
CYTTEBO 3MiHIO€E IIPOCTOPOBI i OpieHTaNifHi po3noiny yacTuHOK. s 2D RSA monesnelt nBoeTtanHoi afgcopoii
CyMillli IUCKIB i IUCKOMPIMOKYTHHKIB iCHy€ MOXKJIMBICTbh TOHKOTO PEryJII0BAaHHS 3B'SI3HOCTI Ta TPAHCIIOPTHUX

BJIACTUBOCTEN OTPUMAHUX RSA IIIiBOK.

2. The dissertation is dedicated to the study of colloidal processes in systems filled with anisometric particles,
particularly focusing on modeling the processes of formation and restructuring, as well as analyzing the
connectivity and percolation behavior. Adsorption processes play a key role in many natural and anthropogenic
processes, such as water purification, creation of adsorbents for gases, and in medicine. In particular, random
sequential adsorption (RSA) is a fundamental process that determines the structure and properties of the formed
adsorption layers. Understanding the mechanisms of RSA and their impact on material properties is an important
task for the development of new technologies. The aim of the work is to study the kinetics of formation and
properties of adsorption packings of anisometric particles and to determine the trends of their ordering. The
research focuses on the transport properties of percolation connectivity and electrical conductivity of one-
dimensional and two-dimensional adsorption systems composed of particles of one or several types. The work also
investigates the effect of spatial constraints on the packing nature and explores two-stage models of
sedimentation of particle mixtures. The scientific novelty of the work lies in the first-time investigation of the
influence of the spatial distribution of particle orientations on the sedimentation kinetics and structure of
adsorption sediments; the behavior of spatially constrained RSA packings filled with anisometric particles;
percolation effects in RSA packings of discorectangles; the critical thickness of conductive shells for creating
electrically conductive adsorption films; and the development of an original two-stage RSA model for mixtures of
different types of particles. The practical significance of the work is that the results of theoretical studies can be
useful in the development of new nanomaterials with controlled conductive and transport properties.
Furthermore, these results may be significant for the development of new electronic and sensor devices. The
research methods include computer modeling, numerical methods, and statistical data processing. The main
results of the work indicate a significant influence of orientational ordering and the aspect ratio of anisometric
particles on the formation kinetics and properties of RSA packings. For 1D RSA models, there is a tendency for
particles to order perpendicularly to the line of their centers' placement in saturated packings. For 2D RSA models,
the aspect ratio and order parameter significantly affect the structure of saturated packings, the formation of
long-range connectivity, and the behavior of electrical conductivity. Introducing spatial constraints for 2D RSA
models significantly changes the spatial and orientational distributions of particles. For 2D RSA models of two-
stage adsorption of mixtures of disks and discorectangles, there is a possibility for fine-tuning the connectivity and



transport properties of the resulting RSA films.
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