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Pedepar:

1. 3mebinpioro HasiBHI JOCinKeHHS QyJiepeHiB y HEBOTHUX CEPeIOBUIIAX CTOCYIOThCSI BUBHAYEHHS JIeSIKMX
di3nKo-xXiMiuHUX [TapaMeTpiB (HallpMKJIal, PO3YMHHOCTI) Ta arperatii (CTpyKTypa KjacTepiB, HasBHICTb
(paKTanbHOI CTPYKTYPH, PO3MIp arperaris, 000pPOTHICTb arperaliii uu KiHeTuka npouecy). Koarynsunis ¢pynepenis
€JIEKTPOJIITAMU Y HEBOJHOMY CEPEOBUIILI, HA BilMiHY BiJl TiIpO30JIiB Ta BOJHUX CYCIIE€H3il, € BKpal Majlo
IOCIIIPKEHOIO, 32 LIi€l0 TEMOIO MPALIOE JIMIIE BiTHOCHO HEBEJIMKE KOJIO HAyKOBLiB. OTXXe, METOIO IUCEPTALiITHOI
po60TH 6YJI0 BUSIBIIEHHS 0COOJIMBOCTEN (POpMyBaHHs arperatis pysnepeny C70 Ta KoaryJsiliii eJ1eKTpoJliTaMy B
PO3YMHHUKAX Pi3HOI nNpupoau. JociaKeHo 0CO6IMBOCTI arperaliii Ta KoaryJisiii eJI€eKTpOJIiTaMU Pi3HUX THUITiB
dynepeny C70 y po3unHHMKAX Pi3HOI MPUPOAM (3 IIMPOKUM [Iialla30HOM BiJTHOCHOI AieIeKTPUYHOI IPOHMUKHOCTI, ,
MOXJIMBICTIO BUCTYIIAaTU JOHOPOM BOJHEBOI'O 3B513KY, KUCJIOTHICTIO Ta OCHOBHICTIO, TOIO), @ TAKOX Y iX CyMillax.
Anai3 pe3ysbTaTiB IPOBEJEHO 3 BUKOPUCTAHHIM KJIaCM4HOI Ta Mogu@ikosanoi Teopii JJIPO. Jonatkoso 6yio
BUBYEHO JIesiKi 0c06IMBOCTI noBeiHKu (pynepeny C60 y HU3Li cucteM — sK 1715 nopiBHsHHA 3 C70, Tak i 0151

BUSIBJIEHHS 3arajlbHUX BacTUBOCTeN QysepeHiB. [yis1 mocinskeHHs 6y10 00paHO po3urHU (yJiepeHiB y HACTYIIHUX



iHOMBigyanpHUX Ta 3MilIAHKX PO3YMHHMKAX: H-rekcaH, IMCO, IM®A, Bona, MeTaHOJI-TOJIyeH, H-TeKCaH—-MeTaHOJI,
auertoHiTpuia-tonyeH, IMCO-6ensen, IMCO-Bopa, aueToHiTpui-6ensen-IMCO ta IM®A-Bogna. s
IIPOBEJIEHHS €KCIIEPUMEHTY Ta 0OPOOKM PE3yJbTaTiB BUKOPUMCTAHO HACTYIIHI METOM Ta migxonu: 1)
CnekrpodoromeTpis (ciekrpockorrisa B YO- Ta Buaumoi o671acTi): A1 [ocinskeHHs 3MiH, CIPUYMHEHNX
CoJIbBaTalli€lo0, arperallilo Ta KoaryJsiiielo oTpuMaHux cucteM. 2) lnHamiuHe poscitoBanH csitia (IPC): gug
OTPUMAaHHS JaHUX IIPO PO3MipH, €JIeKTPOKIHETUYHI IOTeHIlianu, a TaKOX JUHaMIKy iX 3MiH 3a pi3HUX YMOB. 3)
MopemoBaHHs giarpam 'amakepa y pamkax teopii [JJIQO: nysg BusHaueHHs1 KOHCTaHT ['amakepa, AFF. 3arasiom
BukopucrtanHs 1JIQO 10o3BoJise OLiHNTH 3HaYeHHS KOHCTaHT B3aemoii pynepeH-dynepeH (KoHcTaHTu ['amakepa),
Buxons4M 3i 3HaueHs [1IK Ta 3a yMOB Koarysslii B alleTOHITpUIIi Ta MeTaHoJIi 3 10 % Tosnyeny. OTpuMaHi 3Ha4€HHS
MalOThb LIMPOKUN NOBIpYMY iHTEPBAJI i Y3TOIKYIOTbCH 3i 3HAYEHHSIMY, 10 OTPMMAHO iHIIMMHU aBTOPAMU. 3HAYEHHS
KOHcTaHTU ['amakepa cknanu: (5,8 - 20,2) x 10-20 [k y cymimi anetoHiTpun-toayeH 9 : 11a (5,7 - 7,0) x 10-20 Ik
1181 Tigpo3oJiiB (ysnepeny. B Toil e yac, y BUNagxy Bioopy CUCTeM 3 HAalbiIbLl HAAiMHAMU Pe3yJIbTaTaMU,
3HaueHHs AFF cknanu (16,0 - 16,6) x 10-20 [I>x. AHai3 OTpUMaHUX Pe3yJIbTaTiB [10Ka3aB, [0 Y OCHOBHUX
PO3YMHHUKAX CIIOCTEPIraeThCsl HasIBHICTb 4OJATKOBOrO CTabisi3ydoro GpakTopy, o He BpaxOBaHM KJIACUYHOIO
JJI®O. BiporigHo, 1m0 TakuM (GaKTOPOM € CTPYKTYPHUI (PaKTOP, IOB'SI3aHUM 3 CUJIBHOIO COJIbBATAIIi€I0 TOBEPXHI
HAaHOYaCTUHOK. Llle no6pe y3romKyeThcs 3 ySIBIEHHSIMU [P0 B3aeMO[Li0 dyJiepeHiB (110 € KucjaoTamu 3a JIpioicom) 3
€JIEKTPOHOZOHOPHUMU PO3YMHHUKAMY, 10 JOOPE Y3rOIpKy€eThCs 3 IIOKa3aHOIO JIETKICTIO OTPUMAHHS JUCIIEPCii
dynepeny y IMCO, IM®A Ta iM noiOHUX pO3YMHHUKAX. Lle TaKoX MigTBEPIKyEThCS BEIMKUMU 3Ha4eHHImu T1IHTK
30J1iB ¢pynepeHiB y Bozi, IMCO Tta cymimax, mo ix MicTaTb. TakuM YNHOM, OYJI0 BUSBJIEHO KJIIOYOBi OCOGIMBOCTI
dbopmyBaHH# arperatis pynepeny C70 Ta ix MoBeJiHKM B pO3UMHHUKAX Pi3HOI IPUPOAU: B BOJi, METAHOJI,
auertoHitpuii, IMCO ta IM®A, a TakoxX y IesIKUxX OiHapHUX Ta TEPHAPHUX PiIKUX CUCTEMAX, BKIIIOYAI0Un
KOAryJIsiliilo Opra’o-, riflpo- Ta OPraHOrifApo30JIiB Mifl i€l eaeKTposIiTiB. [Ioka3aHo, 0 Ha KOATYJISITUBHY CTIMKICTh
MaloTb BarOMMUi1 BIJIMB HACTYIHI pakTopu: — OCOo6IMBOCTI KaTioHIB. 3aps, po3Mip Ta MOXKJIUBICTb JiesioKasizarii
3apsy CyTTEBO BILIMBAIOTh HA COJIbBATALIIO i, SIK HACTIIOK, aicOPOLIil0 KaTiOHIB Ha TOBEPXHIO. OCOOJIMBY POJIb
BiZlirpaloTh IIPOTOHY, B3a€EMOZIs SIKUX 3 IIOBEPXHEIO arperariB Haragye KMCIOTHO-OCHOBHY B3a€EMOZII0. —
CospBaTallisi IOBEPXHi HAHOYACTUHOK QyJiepeHy. Y IPUCYTHOCTI OCHOBHUX PO3YMHHUKIB [I0BEPXHSI arperaTis
dynepeHy Kpallle COJIbBATOBAaHA, 110 MiJIBUIIye KOATyJISTUBHY CTiMKiCTb 30J1iB. [IpakTUYHE BUKOPUCTAHHS
oJlep>KaHUX pe3ysbTaTiB: 1) OnepskaHi BiloMOCTI PO €J1eEKTPOKIHETHYHI TOTEHIiaIu (B TOMY YMCJli MOKJIMBICTb
nepe3apspKeHHs KOJIOIJHUX arperaTiB) MOXKYTb OyTH BUKOPUCTAHI [1J1s1 IPOTHO3YBAHHS TPAHCIIOPTHUX
BJIACTMBOCTE! Ta IIOBEAiHKU QyJIepEeHiB y eJIeKTPOXIMIYHUX Ipolecax. 2) 3alporIoHOBAaHO METO/, OTPUMAaHHS 30J1iB
y IMCO ta cymimax JMCO-Boza, sKi € JOCUTb CTAOIIBHUMU T2 HETOKCUYHUMH, 110 MOTEHLITHO MOXKe OyTH
BMKOPHUCTaHO y MmeguuyHi. 3) [Tinxizn 1o oLiHIOBaHHS KOHCTAHT ['amakepa, po3pobsieHuil Ha IpUKiIaii QyiepeHis,
I03BOJINTh ITOKPAIUTU PO3YMiHHS T IIPOrHO3yBAHHS CTAGiIbHOCTI 30J1iB iHIIMX HAHOBYTJIELIEBUX CTPYKTYP

(Byryieuesi HAaHOTPYOKY, rpadeH, HaHOAIMAa3N).

2. Most of the available studies of fullerenes in non-aqueous media relate to the determination of some
physicochemical parameters (for example, solubility) and aggregation (clusters structure, presence of fractal
structure, size of aggregates, aggregations reversibility or process kinetics). Coagulation of fullerenes by
electrolytes in a non-aqueous environment, in contrast to hydrosols and aqueous suspensions, is extremely poorly
researched, and only a relatively small number of scientists works on this topic. Therefore, the aim of the
dissertation was to identify the peculiarities of the C70 fullerene aggregates formation and coagulation by
electrolytes in solvents of various nature. The peculiarities of C70 fullerene aggregation and coagulation by
electrolytes of different types in solvents of different nature (with a wide range of relative dielectric constant, , the
ability to act as a hydrogen bond donor, acidity and basicity, etc.), as well as in their mixtures, were investigated.
The results analysis was carried out using the classical and modified DLVO theory. Also, the C60 fullerene was
studied in several systems, both for comparison with C70 and to reveal the general properties of fullerenes.
Fullerene C70 was studied in the following solvents and their mixtures: n-hexane, DMSO, DMF, water,
methanol-toluene, n-hexane-methanol, acetonitrile-toluene, DMSO-benzene, DMSO-water,
acetonitrile-benzene-DMSO and DMF-water. The following methods and approaches were used to conduct the



experiment and process the results: 1) Spectrophotometry (spectroscopy in the UV and visible region): to study the
fullerene state changes during solvation, aggregation and coagulation. 2) Dynamic light scattering (DLS): to obtain
data on dimensions, surface electrokinetic potentials, as well as the dynamics of their changes under various
conditions. 3) Modeling Hamaker diagrams according to the DLVO theory: to determine the Hamaker constants,
AFF. In general, the use of the DLVO approach makes it possible to estimate the value of the fullerene-fullerene
interaction constants (Hamaker constants), based on the CCC values and under the coagulation conditions in
acetonitrile and methanol with 10% toluene. The obtained values have a wide confidence interval and agree with
the values obtained by other authors. The values of Hamaker's constant were: (5.8 - 20.2) x 10-20 J in the
acetonitrile-toluene mixture 9 : 1 and (5.7 - 7.0) x 10-20 J for fullerene hydrosols. At the same time, for selected
systems with the most reliable results, the AFF values are in the range (16.0 - 16.6) x 10 - 20 J. Obtained results
confirmed the presence of an additional stabilizing factor, which is not taken into account by the classic DLVO. It
is likely that such a factor is a structural factor associated with strong solvation of the nanoparticle surface. This is
in good agreement with the ideas about the interaction between fullerenes (which are Lewis acids) and electron-
donating solvents. It is also in agreement with the demonstrated ease of obtaining fullerene dispersions in DMSO,
DMEF, and similar solvents. The effect is also confirmed by the large CCC values for fullerene sols in water, DMSO
and mixtures containing them. Thus, the key features of the formation of C 70 fullerene aggregates and their
behavior in solvents of different nature were revealed: in water, methanol, acetonitrile, DMSO, and DMF, as well as
in some binary and ternary liquid systems, including coagulation of organo-, hydro-, and organohydrosols by
electrolytes It has been shown that the following factors have a significant influence on colloidal stability: —
Properties of the cations. Charge, size, and the possibility of charge delocalization significantly affect cation
solvation and, as a result, their adsorption on the nanoparticles surface. A special case is proton, whose interaction
with the aggregates surface seems to be similar with acid-base interaction. — Solvation of the fullerene
nanoparticles surface. In the presence of basic solvents, the surface of fullerene aggregates is better solvated,
which increases the coagulative stability of sols. Practical use of the obtained results: 1) The obtained information
on electrokinetic potentials (including the possibility of overcharging colloidal aggregates) can be used to predict
the transport properties and behavior of fullerenes in electrochemical processes. 2) An easy obtaining method of
stable and non-toxic fullerenes dispersions in DMSO and DMSO-water mixtures is proposed. This method
potentially can be used in medicine. 3) The approach to the estimation of Hamaker constants, developed on the
example of fullerenes, will allow improving the understanding and prediction of sol stability for other nanocarbon
structures (carbon nanotubes, graphene, nanodiamonds).
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