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2. The processes self-assembly in liquids filled by nanoparticles with anisotropic shape

Pedepar:

1. lncepTalito NPUCBSIYEHO NOCIIIKEHHIO IIPOLIECiB CAMOOPraHisallii B BOIHUX i OPraHidYHMX CUCTEMAaX HAalIOBHEHUX
HAaHOYACTUHKAaMHU aHi30TpONHOi (popMu (ByryeleBi HAHOTPYOKM) i HaHOMNIACTUHKY Laponite RDo. [JocimKeHHs
BUIIaPOBYBAHHS KpareJjb BOJAHUX PiIMHHUX CUCTEM 3 0O6ABKaMU JIAMIOHITY N10Ka3aJo, 0 B Pe3yJIbTaTi
BUIIapOBYBaHHS BifIOYBA€THCSl YTBOPEHHS OCAJIiB TUITYy «KaBOBE Kijiblie» IpY KOHLEHTpPALlisIX JIAMOHITY HIKYMX 32
1,5%. B pe3ysbTaTi BUIIapOBYBaHHS Kparlesb BOJHUX PiJUHHUX CUCTEM Ha OCHOBI 6araTolapoBUX BYIJI€LIEBUX
HAaHOTPYOOK i MOBEPXHEBO-aKTUBHOI pe4oBuHM LITAD, B 3a/1€3KHOCTI Bill CTYIIE€HIO TOKPUTTSI HAHOTPYOOK
mosekynamu LITAB FLITAB, BinOyBasocst yTBOpeHHs ocafiiB Tpbox Mmopdosoriunux tumis. [Ipu FIITAB > 1
YTBOPIOBAJIACS CTPYKTYPH 3 MIMPOKUM «KaBOBUM KiJIbLIEM» TA HAIIIBIIPO30POIO IUIIBKOIO BCEPEIVHI KiJIbLI.
YTBOPEHHSI «KaBOBUX KiJlel[b» B Pe3yJIbTaTi BUIIApPOBYBAaHHS KpaleJsb PilJMHHUAX CUCTEM Ha OCHOBI i30IIPOINAHOY Ta
TOJIyOJIy 110 MICTSITh HAHOTPYOKH, He criocTepiranocs. Jo6asku Tputon X-165 npusBoasTh 10 cTabinizamii

[I0YaTKOBO CE€JMMEHTALiITHO HECTIVKUX PiIMHHUX CUCTEM HA OCHOBI TOJIyOJIy Ta II-KCUJIOJNY. 32 IOITIOMOTOI0 METOLY



Moure Kapso 6ys10 BUBYEHO IIPOLIECU CaMOOpPraHi3allii IiHIMHAX CTPUIKHIB [7151 IBOX I'PATKOBUX JIBOBUMIPHUX
Mogesieil: cTaTUYHOI Mogesti nudysiiiHoi pyxy i Mogesi BepTUKaIbHOTO BUIIApOBYBaHHS. [I71s1 Mopesni audysiliHoro
PYXy IJ1sl CTPVDKHIB 3 JOBXKMHOIO BUIlle KpUTUYHOTO 3HaUY€HHS Kk = 6 nudysiiiHa camoopraHisallist Ipu3Boaua Jo
YTBOPEHHSI 1iarOHAJIbHAX CMYTOBUX AOMEHIB. [lJ1s1 MOJi€Jli BEPTUKAJIbHOTO BUIIAPOBYBAaHHSI CIIOCTEpirasuacs
opieHTaliiHa Cerperaiis CTPU>KHIB i yTBOPEHHS IIJIiBKU 3 iCTOTHOIO aHI30TPOIIiI0 €JIEKTPOIPOBIAHOCTI, 10

3aJI€KUTD Bif] IIBUJIKOCTI BUIIAPOBYBAHHS, JOBXUHU CTPVIKHIB i iX T0YaTKOBOI KOHLEHTPALii.

2. The thesis is devoted to the experimental and theoretical studies of self-assembly liquids processes in
anisotropic forms filled by nanoparticles with anisotropic shape. In the experimental part, the influence of
surfactants additives (CTAB, Triton-X165) on the drying of droplets and the formation of a "coffee ring" structures
was investigated. For aqueous nanofluids on the base of laponite (Laponite RDn) "coffee ring" structure we formed.
The stages of drying include the drying of bulk liquid phase (phase I), the formation of the ring and drying of gel
phase of laponite (stage II) and the formation of a dense gel in the volume of the droplet (stage III). For aqueous
nanofluids on the base of NT and cationic surfactant CTAB the different morphological types of dried residues
were observed in dependence on the degree of coverage of NTs by CTAB, FCTAB. For partially stabilized nanofluids
(at FCTAB =0.8) porous aggregates of NTs and significant "coffee rings" were formed. For well-stabilized fluids (at
FCTAB > 1) the structures with a wide "coffee rings", and a semi-transparent and uniform film in the droplet centre
were formed. The processes of nanoparticle self-assembly during the drying of the droplets of organic nanofluids
(iso-propanol, p-xylene, toluene) on the base of NTs in the presence of nonionic surfactant Triton X-165 were
investigated. For nanofluids on the base of iso-propanol and toluene the formation of dry residues did not
displayed significant "coffee ring"-like structures. With additives of Triton X-165 the aggregation stability of
nanofluids and untransparency of the dried residues were significantly dependent on the type of organic solvent.
The Monte Carlo studies of the processes of self-assembling of rods (linear particles, k-mers) for two lattice two-
dimensional models (diffusion motion and vertical drying) were performed. For the diffusion motion model for
relatively long rods (with a length ma k=>6) self-assembly was manifested as formation of diagonal stripe domains
that combine rods of different orientations. For the vertical evaporation model a significant orientation
segregation of the rods controlled by diffusion motions of rods and evaporation processes was observed. Drying
led to significant stratification and the formation of domains with different orientation of the rods. The dried films
formed as a result of the vertical drying exhibited a significant anisotropy of electrical conductivity, which depends
on the velocity of evaporation, the length of the rods and their initial concentration.
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