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Abstract. In proposed work a method of pyrolytic vapor deposition of carbon nanotubes is considered. The
synthesis process was carried out in a vertical reactor with nebulized aerosols of ferrocene and ethanol. The vertical
arrangement of the reactor allows the synthesis of single-walled and multi-walled carbon nanotubes with their
simultancous separation. Such separation technique during the synthesis process essentially facilitates the further
process of separation of carbon nanotubes, which requires additional special equipment, and most importantly the
time and energy. The products of chemical processes (pyrolysis and chemical vapor deposition) were deposited on
the inner wall of the reactor and on the paper filter at the reactor outlet. Obtained samples were studied by a Quanta
3D 2001 scanning e¢lectron and Ntegra Spectra probe microscopies. Synthesized samples on the inner wall of the
reactor were identified as multi-walled carbon nanotubes. Deposited samples on paper were identified as single-
walled cartbon nanotubes with high crystalline perfection. The diameters of single-walled carbon nanotubes have
been estimated from radial breathing mode band frequencies. The technological conditions of synthesis process were
also investigated for increasing the quality of deposited carbon nanotubes.
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CHUHTE3 OAHOCTEHHbBIX 1 MHOI'OCTEHHBIX YIVIEPOJAHBIX
HAHOTPYBOK METOJAOM ITUPOJIMTUYECKOI'O
I'ABO®A3HOI'O OCAKIEHUA

. I'. barpeies, X. A. Aoayamn, T. C. Pamasanos,
M. T. I'aoayanun, [, B. Ucmaunos, E. B. Yuxpaii

Kazaxckuii HanHOHATBHBIN YHUBEpCHTET UM. anb-Dapadbu, Amvarsl, Kazaxcran

Kmouennie ciioBa; Harotpyoka, CVD, cuaTe3, Paman criekTp.

Annortamus. B padore paccMaTpHBaeTCS METOA MHPOJUTHICCKOTO OCHKIACHHUS U3 Ta30BOH (Da3bl YIIICPOTHBIX
HaHOTPYOOK. CHMHTE3 YIICPOIAHBIX HAHOTPYOOK IPOBOAMIICS HA YCTAHOBKE C BEPTHKANBHBIM PEAkTOpoM. Takoe
PacTIONIOKEHIE PEAKTOPA IO3BOJLIET CHHTE3MPOBATH OJHOCTCHHBIC M MHOTOCTEHHBIC YIJICPOJHBIC HAHOTPYOKH C
OHOBPECMCHHOM MX cemaparmei. TakoW METOa cemaparmid BO BPeMs MPOLECCA CHHTE3a CYIICCTBCHHO OOJICrdyacT
JATBHEHIINH MPOIIECC Pa3ACiCHUS YIICPOIHBIX HAHOTPYOOK, KOTOPBIH TPEOYET JOMOIHUTEILHOTO CHEHUAILHOTO
000pYIOBAHMUS M PACTPAT BPEMCHH H 3JICKTPOIHEpruil. B xoae skcrepuMenTa ObIIH MOy YCHBI IPOAYKTHI MMAPOJI3A
7 Ta30()a3HOTO OCAKICHUS HA KATAIHM3aTOPAaxX »KejIe3a Ha BHYTPCHHEH CTEHKE PEakToOpa M HA OYMasKHOM (PrutbTpe,
PACTIOIOKCHHOM HA BBIXOAC peakTopa. Jawnbie oOpasmsl Osmm mcciaeaoBansl Ha Quanta 3D 2001 cxanmpyromeM
37CKTPOHHOM U Ntegra Spectra 30HI0BOM MHKpPOCKoTaX. O0pasibl, CHHTC3HPOBAHHBIC HA BHY TPCHHCH CTCHKS PCaK-
TOpa, OBLTH HACHTH()UIMPOBAHEI KAK MHOTOCTCHHBIC YTJICPOIHBIC HAHOTPYOKH. OOpasmbl, OCAKICHHBIC HA OyMaxK-
HOM (mibTpe, ObIIM HACHTH(HIIMPOBAHBI KAK OJHOCTCHHBIC YITICPOJHbIC HAHOTPYOKH C BBICOKMM KPHCTAILTH-
YECKMM COBEPHICHCTBOM. JIHAMETphl OJHOCTCHHBIX YTJICPOJHBIX HAHOTPYOOK OBUIM ONMPEAEICHBI W3 YaCTOT
PaIHaTbHBIX JBIXATCIBHBIX KOJICOATEIbHBIX MO, Tarke B padoTe OBLIH MCCIIETOBAHBI TEXHOJIOTHUCCKUC YCIOBHUS
CHHTE3a YTJICPOIHBIX HAHOTPYOOK AT MOBBIMICHHUS HX KAUeCTBA OCAKACHIL.
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