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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka po3psiiHOIMIIYIbCHUX METOJiB peasidallii caMOIoIIMPIOBAaHOTO BUCOKOTeMIlepaTypHoro cuHTtesy (CBC) B

CKBOTepMquI/IX CUCTEMAX [JId OTPUMAHHA BYIJIEHEBUX Td METAJIOBYIJIEIEBUX HaHOMaTepiaJIiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Developing discharge pulse methods of implementing the self-propagating high-temperature synthesis in

exothermal systems to obtain carbon and metal-carbon nanomaterials

Pedepar yKpaiHCBKOIO:

O6'eKT JOCIiIKEHHS - IPOLLeCU BUCOKOTEMIIEpaTypHOIrO CUHTE3Y ByIJleLleBUX i MeTalloBYIJIelleBUX HaHOMaTepiasiB
y XBWJIi TOPiHHS, 10 iHILI0ETbCS PO3PSAIHOIMITYJIbCHUM METOIOM. MeToau NOCiIKeHHS - (Pi3MYHUI eKCIIEPUMEHT
B J1abOpaTOpHUX YMOBax; aiarHoctrka CBC-1iporecis; focinskeHHs MPOAyKTiB cuHTe3y. [IpoBesieHo
eKCIIepMMEHTAaJIbHI JOCiIPKeHHsI CUHTe3y ByIJlelleBuX HaHoMarepiasis (BHM) B cymimax nopokis: "anominiii +
nosliteTpadpTopeTusieH" (3 OoMilIKaMU BYIJIEBOJHIB i KaTasyizaTtopa), "asuj, HaTpito + nosjirerpadpropeTusen".
[ToxazaHo, mo CBC B cuctemax "ajioMiHiil + OJiTETpapTOPETUIIEH + BYTJIEBOIEHD" PEai3yeThCs 32 YMOBY, 10
MacoBa 4acTKa BYIJIEBOJHIB y BUXiIHIN cyMimi He riepeBuinye 20%; BUKOPUCTAaHHS BYIJIEBOLHIB IIEPEIIKOIKAE
okucsieHH0 CBC npopnykris i 36inbuye Buxing BHM. OTprmaHo 3a/1€XKHOCTi MIUTOMUX €J1eKTPUYHUX IPOBiTHOCTEN
BYyIJIELIEBMX HAHOMATEPIaJliB Bifj T'YCTUHY 3a Pi3HOTO CTYIIEHS KOMIIAKTyBaHHS IIOPOLIKiB. Pi3Hi Besmm4nHu
esnexktporposigHocTi (Big 0,01 Cm / M 10 50 CM /M) 06YMOBJIEHO HASIBHICTIO B OPOIIKAX Pi3HUX aJIOTPONHUX (POpM
ByIJIEI10. 3alIPOIIOHOBAHO BUKOPUCTOBYBATH IIOPOIIKOBY CyMilll "a/IlOMiHIl + TUTaH + noJiteTpadTopeTusien” ns
CB cuHTe3y Kap6iniB y Ipolieci MpoTiKaHHS CIIOJIyYeHUX €K30TepMiYHUX peakliil. B pe3ysbrati ropiHHs cyminii
BiIOyBa€eTbCS yTBOPEHHSI HAHOCTPYKTYPHOTO MOPOIIKY Kapbiny TuTaHa (po3mip OKP HaHOKpUCTAaITIB 35 HM).
Peanisauito CB cuHTe3y Kapo6ifiiB TYroMjaBKUX METaJliB IPOBOAMUIIN B CUCTEMI "BOsIbpam + TUTaH + BHM".
[TokaszaHo, 110 36inbIIEeHHS BMiCTy BoJbdpamy B cyminli Big 50% no 80% npuBogyTh 10 3MEHIIEHHS! ByTJIELIO i

BoJIbGpamy, 110 He ITpopearysaiy, i, BiilloBiAHO, 10 36inbpieHHs BMicTy Kap6iny WC y CBC-nnponyKri

Pedepar aHIJIiHCBKOIO:

The purpose of the research comprises processes of high-temperature synthesis of carbon and metal-carbon
nanomaterials in the combustion wave, initiated by a discharge-pulse method. Methods of the research comprise a
physical experiment in the laboratory; diagnostics of SHS processes; the analysis of the synthesis products. The
experimental studies of synthesis of carbon nanomaterials (CNM) in powder mixtures "aluminum +
polytetrafluoroethylene" (with the addition of the catalyst and hydrocarbons), "sodium azide +
polytetrafluoroethylene" are conducted. It is shown that SHS in systems "aluminum + polytetrafluoroethylene +
hydrocarbon" is realized under condition that the hydrocarbon mass fraction in the starting mixture does not
exceed 20 %,; the usage of hydrocarbons prevents oxidation of SHS products and increases the yield of CNM.
Dependencies of conductivity of carbon nanomaterials on the density at different compaction ratios of powders
are obtained. Different values of electrical conductivity (from 0.01 S/m to 50 S/m) are due to the presence of
different allotropic forms of carbon in powders. It is proposed to use a powder mixture "aluminum + titanium +
polytetrafluoroethylene" for SH synthesis of carbides during the course of conjugated exothermic reactions. The
formation of nanostructured titanium carbide powder occurs as a result of the combustion of the mixture
(nanocrystallite size equals to 35 nm). Implementation of SH synthesis of refractory metal carbides is performed in
the system "tungsten + titanium + CNM". It is shown that an increase in the tungsten content in the mixture from
50 % to 80 % leads to a decrease of the unreacted carbon and tungsten and an increase in the WC carbide content
in the SHS-product, respectively.

Ingexc YIK: 53, 537.52:542.9:661.66
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