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Pedepar:

1. locnimpKeHHsl OCTaHHIX eCsATUJITh BKa3ylOTh Ha BaKJIMBY POJIb HAATOHKUX OPraHiYHUX IIJIIBOK (30Kpema
MOHOIIApoBUX) Y ¢i3ulli, xiMii, MaTepiasio3HaBCTBI, eJ1eKTPOoHilli, 6iosorii, MeguLKHI Ta iH. CaMe TOMY aKTyaJIbHUM €
IIMTaHHS 3aKOHOMIPHOCTE! CaMOBIOPSAKYBAaHHS OPTaHiYHUX MOJIEKYJI Ha Pi3HUX TUINAX MiKIag0K, OKDEMUM
acriekTaM SIKOro i MpucBsueHo gany poborty. OTpumMani MoHomapu n-ankadis (CnH2n+2 3 n = 16, 24, 30, 34, 48, 50,
60) ta ix 6iHapHux cymimeit (C16H34 /C34H70, C24H50 /C48H98) Ha aTOMHO-TJ1aJJeHbKUX ITOBEPXHSIX
BHCOKOOPi€HTOBAHOTO MipOJIiITUYHOrO TpagiTy Ta peKoHCTPyHoBaHOi noBepxHi Au(111). MoHoImapoBi M1iBKU
OTPMMAaHi OCaIPKEHHSAM 13 PO34YMHIB MOJIEKY] Y N-TeTpageKaHi. CTPYKTypU aKyBaHHS MOHOILIAPIB
cepenHbOJIAHLIIOKKOBUX ajlKaHiB (n = 24, 30, 34) BignosinaoTe Mozeni 'poxkeka. OpHaxk, psag ocoonusocteit CTM-
KOHTPAaCTy MOHOIIAPiB (PO3MUTICTb HOPO3EHOK MK JIaMeJISIMU, HEMOHOTOHHA MOJIYJISILIiSI SICKPABOCTi B3TOBX
FOJIOBHUX OCEI MOJIEKYJI) HE MOXYTb OYTH MIOSICHEHMMU B paMKax Liiei Mogesi. Y MoHomapax JOBroJIaHLI0KKOBUX
Moseky (n = 48, 50, 60) 6y/u BUsIB/I€Hi aHOMAJIbHI KOCOKYTHI IaKyBaHHSI 3 BiIXMJIEHHSIM Opi€eHTallii MOJIEKYJI Bif,

KpucTtanorpadiyHoro HanpsiMky <100>, siki mpotypivyats Mmogesi 'poskexa Ta BifI0Binal0Th METAaCcTabIbHUM CTaHAM



MoJieKyJl. B moHomapax C16H34 Ha rpaditi BusiBIeHO eeKT conigudikalii mpu Temneparypi, BULIiA HDK
TeMIiepaTypa IJIaBjleHHsI 00 €éMHOTO KpucTasy. s OsICHEHHS BUSIBJIEHUX aiICOPOLIITHIX aHOMaTiil po3pobsieHo
OJIHOBUMIpPHY MOJI€JIb, IKa 6a3yeThCsl HA HECYMIPHOCTI MiX IepiojaMu ajKiJIbHUX JIaHLIIOTiB MOJIEKYJI Ta HiIKJIaIKU.
BcraHoBseHo, 110 aHoMastii akyBaHb MOJIEKYJI aJIKaHiB CIIpUYMHEHI Aedopmaliielo MOHOLapy (CTUCKOM ab0
PO3TSIroM) BHACIiIOK HECYMipHOCTI. BcTaHOBIEHO, 0 (POpMYBaHHS HEMAaTUYHOI (a3u B 6iHApHUX MOHOMIApax
C24H50/C48H98 Buk/MKaHe K HECYMIipHICTIO MOJleKyJa-TIiIK/IaKa, TaK i BiIXUJIeHHSIM Bifl KpaTHOTO
CIIiBBiIHOLIEHHS MIX JOBKVMHAMU [Tap1 KOPOTKUX 1 OfHiei JOBroi MosieKyau. TeOpEeTUYHO i EKCIIEPUMEHTAIbHO
[IOKa3aHo, 10 HEMAaTUYHi MOHOLIAPU 6iHAPHUX CyMilllell MaloTh AHOMAaJIbHO HM3bKi KOedillieHTH TePTsI IOPiBHSHO 3
KoedilieHTaMu TePTSI MOHOMIAPiB YMCTUX KOMITOHEHTIB. [IpoBefeHo gocimKkeHHs rinpodinbHOCTI
dyHKIiOHaNMI30BaHUX anidaTHYHMMU TioslaMy oBepxoHb Au(111). BcraHoBeHi 3a/1€5XKHOCTI rifpodinbHUX
BJIACTMBOCTEN TIOBEPXHI Bif ii XIMi4YHOrO CKJIaJly Ta CTPYKTypHU. BrsBieHO e(dEKT 36i/IbIEHHS 3 4aCOM
rinpodo6HOCTI NoBepxHi QyHKUiOHANi30BaHOi SH- rpynamu 3a paxyHOK ix Aumepusallii, CIpr4rMHEeHOi KUCHEM.
Po3po6seHo Ta arpob0BaHO TEXHOJIOTiI0 CHHTE3Y HAHOYAaCTUHOK Au y neritepoBaniii Bozi (D20), sika mo3BoJIsie 3a
IOTIOMOTOI0 METOJly MaJIOKYTOBOTO PO3CiSIHHSI HEMTPOHIB JOCIIIKYBAaTH CTPYKTYPY Ta MOp(oJIorito cTabinisyodoro

mapy Ha nosepxHi HY. BcTaHOB/IEHI 3aKOHOMIPHOCTI KiHETUKM afcopouii anipaTuiHux TiosiB Ha noBepxHi HY Au.

2. Recent studies indicate the important role of nanostructures (including monolayer films) in physics, chemistry,
materials science, electronics, biology, medicine, etc. Therefore, the question of self-ordering of molecules on
different substrates are of particular interests. This work is devoted to some aspects of self-assembling of organic
molecules on atomically-flat surfaces. Monolayers of n-alkanes (CnH2n + 2 with n = 16, 24, 30, 34, 48, 50, 60) and
their binary mixtures (C16H34 /C34H70, C24H50 /C48H98) were obtained on atomically-flat surfaces of highly
oriented pyrolytic graphite and reconstructed Au (111) surface. Formation of monolayers were performed by
deposition from solution. Liquid n-tetradecane was used as universal solvent. STM-observations of monolayers of
medium-chain alkanes reveals lamellar structures with rectangular packing of molecules that correspond to the
traditional for n-alkanes on graphite Grozhek model. However in such monolayers STM-contrast features cannot
be explained by Grozek model These features include: blurred lamellas boundaries; nonmonotonic modulation of
CH2-groups contrast along the main axes of the molecules. STM-investigation of monolayers of long chain alkanes
C48H98 C50H102 C60H122 reveals oblique packages with deviation in the orientation of molecules from the
crystallographic direction <100>, which is in contradiction with the Grozek model. The global restructuring was
studied for C60 monolayers. It was established that the restructuring is governed by removing of the surface stress
in the monolayer. For short-chain C16H34 molecules solidification effect at temperature significantly higher than
its melting temperature was found. STM-investigation shows that C16H34 monolayers have lamellar structures
with oblique packing of molecules that contradicts to the Grozhek model. Furthermore, the melting temperature
of the C16H34 monolayers was found. Monolayers of binary mixtures C16H34 /C34H70 on graphite and
C24H50/C48H98 C25H52 /C50H102 on graphite and Au(111) were investigated by STM. It was found that
C16H34/C34H70 monolayers have nematic lamellar structures with pinhole defects. Pinholes corresponds
incorporation of C16H34 pairs in C34H70 lamellas. Long-term STM-scanning reveals that the appearance and
disappearance of defects is stochastic. Thus, the monolayer is in dynamic equilibrium with C16H34 /C34H70
solution. Binary mixtures C24H50/C48H98 C25H52 /C50H102 form highly ordered monolayers with nematic phase
with no signs of lamellas on the graphite and Au(111) surfaces. The formation of nematic phase is caused by the
balance (i) of incompatibility between the periods of the alkanes alkyl chain (0.251 nm) and the hexagonal structure
of the graphite lattice (0.246 nm) and (ii) of the mismatch between the lengths of the C24H50 (~6.17 nm) molecules
and one C48H98 molecule (~6.10nm). In C24H50 /C48H98 monolayers, the lateral interaction between molecules
dominates the interaction of the substrate molecule, which causes increased mobility of molecules along
adsorption furrows. For the n-alkane /graphite systems, distances between molecules in adjacent lamellae were
estimated. The estimations shows that the anomalies observed in monolayers are caused by the deformation of the
monolayer (compression or tension), due to the incommensurability between the period of the alkyl chains of the
molecules and the period of the graphite substrate. It is shown that the monolayers of binary mixtures in nematic
phase have anomalously low friction coefficients compared to the friction coefficients of the monolayers of pure



components. The hydrophilicity of Au (111) surfaces functionalized with aliphatic thiols has been studied. It is
shown that increasing of the polarity of functional groups of molecules (OH-> COOH-> SH-> CH3-) to increase
wettability, whereas, with increasing alkyl chain length, hydrophilicity decreases. The effect of increasing the
hydrophobicity of the surface functionalized by SH-groups is revealed. Increasing of hydrophobicity is caused by
molecules dimerization in presence of oxygen. A technology for synthesis of Au nanoparticles in deuterated water
(D20) was developed. This technology allows to study the structure and morphology of the stabilizing layer on the
surface of nanoparticles using the low-angle neutron scattering method. The developed technology was tested for
Turkevich nanoparticles (r = 8 nm). It has been established that the stabilizing citrate shell of nanoparticles
contains D20 molecules even after they dry on the surface of the substrates, and its thickness is ~1.25nm. The
kinetics of adsorption of aliphatic thiols on the surface of Au nanoparticles was studied. The empirical
dependences of concentration and type of functional group of the modifier thiol molecules on substitution time of
citrate shell were obtained.
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