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OKCUIU MeTaJliB

2. Synthesis, structure and electrochemical properties of double hierarchical matrices carbon - metal oxides and
sulfides

Pedepar:

1. B pucepTariii npeacTapieHo feTanbHUNM ONMUC METOAUKU OTPUMAaHHS HAHOKOMNO3UTiBMoS2 /C, mocimKeHHs iX
MakKpoO- Ta MiKpOCTPYKTYPH i BJIaCTUBOCTEN. BCTaHOBJIEHO, 1110 3aCTOCYBAHHSI JOIIOMDKHUX areHTiB € IPOCTUM
3ac000M KepyBaHHS Qi3NKO-XiMiYHMMH BJIACTUBOCTSIMYM CUHTE30BaHUX MaTepiasiB.30Kkpema, 32 OGHAKOBHX YMOB Ta
[IPEKYPCOPIB CUHTE3Y JOJaBaHHA Pi3HUX [TIOBEPXHEBO-aKTUBHUX PEYOBUH IIPU3BOJIUTD O OTPUMAHHS
HAaHOKOMIIO3UTIB Pi3HOI MOP(OJIOrii, pO3MIpy Ta CKJIafy 3 Pi3HUMU 3HAUEHHSIMU Ta XapaKTE€POM €JIEKTPUYHOI
MIPOBIGHOCTI, IO B CBOIO YEPTy BU3HAUa€ pi3Hi 06s1aCTi ixHbOTO 3acTOCyBaHHA. OTpUMaHI 3a y4yacTi KatioHHoro [TAP

- LeTWITPUMETUJIAMOHIi1 OpoMifty, 6araTomaposi HaHOChEpU Iy6IeTHO-iepapXiuHOi CTPYKTYPH 3 UepryBaHHSIM



mapis MoS2 ta C npogeMOHCTPYBaIM BUCOKI ITIUTOMI XapaKTEPUCTUKU B KOCTI €J1IeKTPOAHOi ocHoBY 1y JIC] Ta
eeKTUBHICTb iX 3aCTOCYBaHHS /151 BMEHIIeHHs KoedillieHTy TepTs y TexXHilji. B Toi yac, sk 3 JoIoMOoroio
HeioHHOTro cypdakranty Triton X-100 cuHTe30BaHO KOMNIIO3UT M0S2 /C 3 ryokomnozibHo0 MOpP(oJIori€lo, SIKUi €
NOTEHLTHMM eJIeKTpogHMM Marepiasiom CK Ta Mae nepCrneKTUBY sIK IyOPUKaHT. B CBOIO 4epry, KOMIIO3UT
nucynbdin MosibaeHy /Me30nopUCTHi ByTJlelb € BAAINM pillleHHSIM MokpaueHHs eMHocTi CK, moenHaBmm
0COOIMBOCT] HAKOIIMYEHHS 3apsiy Ha NOJBIHHOMY €JIeKTPUYHOMY 1Iapi Ta IICEeBJOEMHOCTI €JIeKTPOXiMiYHNX
peakuiit. [IpoaHanizoBaHo BIIJIUB JIOKAJIbHOI TEPMOOOPOOKH Ha €J1EKTPOXiMiuHI XapaKTe€pUCTHUKU
komno3utiBMoS2 /C ta TiO2 /C.

2. The thesis presents detailed description of methods of MoS2 /C nanocomposite obtaining and investigation of
their macro- and microstructure and properties. It was established that hydrothermal method together with the
use of additional agents is an easy way to manage physical and chemical properties of synthesized materials. In
particular, using the same precursors and under the same conditions, but adding various surfactants or
mesoporous carbon as a temlate, results in contrast in morphology, size, composition and divergent values and
nature of electrical conductivity of the nanocomposites, which in turn determines the distinct areas of their
application. In particular, multilayered nanospheres with double hierarchical structure with alternating layers of
MoS2 and C obtained using the cationic surfactant - cetyltrimethylammonium bromide, showed extremely high
specific characteristics as a basis for electrode of lithium power sources and effectiveness as an additive to engine
oil for reducing friction between engineering surfaces - the critical point of destruction has dropped 10 times
while the friction coefficient was reduced by 37% at 0.1% mass concentration of the nanocomposite. Meantime,
the addition of nonionic surfactant Triton X-100 provides sponge-like composite MoS2/C, which is a potential
material for supercapacitors and as a dry lubricant. In turn, the composite molybdenum disulfide / mesoporous
carbon is a good solution to improve the supercapacitor capacity, combining features of the charge accumulation
on the electric double layer and pseudocapacity of eletrochemical reactions. The combination with carbon gave a
rise to synergetic effect between components. Carbon, being a donor of electrons to the metal sulfide or oxide,
increased the electrical conductivity of the synthesized nanocomposites. Also, in the work the analysis of the
impact of local heat treament on electrochemical characteristics of MoS2 /C and TiO2 /C is presented. It was
proved that injected morphological and structural features created new active sites for hosted ions, increasing
specific capacity several times in compare with initial materials.
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