ISSN 1991-346X Cepusa gusuxo-mamemamuyecxkas. Ne 3. 2015

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

PHYSICO-MATHEMATICAL SERIES
ISSN 1991-346X
Volume 3, Number 301 (2015), 55 — 61

SYNTHESIS OF MULTIWALLED CARBON NANOTUBES
AND ITS COMPOSITE BY CVD METHOD

D. G. Batryshev, Kh. A. Abdullin, T. S. Ramazanov, M. T. Gabdullin,
D. V. Ismailov, A. K. Togambaeva, E. V. Chihray

Al-Farabi Kazakh National University, Almaty, Kazakhstan.
E-mail: batryshev@physics. kz

Key words: carbon, nanotube, CVD method, scanning, electron, probe, microscopies.

Abstract. In this work the method of chemical vapor deposition of carbon nanotubes and its composites is
considered. The synthesis of carbon nanotubes was carried out in fixed and fluidized bed reactors. The silicon sub-
strate, titanium dioxide powder and fiberglass were used as catalyst carriers. Catalytic thin nanolayers (Ni) were
deposited on the surface of Si substrate by electron-beam sputtering method. Metal nanoparticles (Fe, Ni, Co) were
deposited on the surface of powder and fiberglass by wet impregnation method into catalyst solution and its
following drying. The obtained samples were examined by scanning electron microscopy (SEM) and Raman
spectroscopy. The electrical properties of obtained composites were measured at direct current. The degree of defect-
free zone of carbon nanotubes deposited on a silicon substrate and titanium oxide powder is quite high. The obtained
composite material of fiberglass with carbon nanotubes has high electrical conductivity. The electrical resistivity of
composite material is very sensitive for external pressure. On increasing of external pressure (from ~0.03 to ~0.15
MPa) and at constant voltage (5 Volts) the electrical resistivity of samples decreases and wherein the pressure
sensitivity is different for samples with different electrical resistance.
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CUHTE3 MHOI'OCTEHHBIX YIVIEPOJHbIX HAHOTPYBOK
N UX KOMITIO3UTOB METO/IOM CVD
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KmoueBnie cioBa: yracpoaHas HaHOTPYOKa, Merox CVD, CKaHHPYROMAS 3ICKTPOHHAS W 30HI0OBAS MHKPO-
CKOTIHAL.

Annoramus. B Hacrosmelt paboTe pacCMaTpHBACTCA MCTOA XHMHUCCKOTO OCAKICHHSA U3 Ta30BOH (Dasbl yIie-
POAHBIX HAHOTPYOOK M MX KOMITO3HTOB. CHHTE3 YIICPOHBIX HAHOTPYOOK IMPOBOJMICS B PEAKTOPAX C ITOIBHKHBIM
W HCMOIBIDKHBIM CJIOCM. B KaueCTBE HOCHTCICH KATANIH3AaTOPA HMCIOB30BATUCH MOMIOKKH KPEMHHS, TMOPOIIOK
OKCHJA THTAHA W CTCKJIOBOJOKHO. Ha mmactuasl Si TOHKHE Ciom kaTamm3aropa (Ni) HAHOCHIHCH METOIOM 3JICK-
TPOHHO-Ty4eBOTO pacubLicHusA. HamouacTnuer metamios (Fe, Ni, Co) HAHOCHIHCH HA MOBEPXHOCTH MOPOIIKOB H
CTEKIIOBOJIOKHA METOJOM TIPOMUTKH B XHMHYCCKHX PACTBOPAX COJCH METAJUIOB C IOCICAYIONMM OTXKHTOM. [1omy-
YCHHBIC 00Pa3IBbl UCCIICAOBAIACH MCTOIOM CKAHHUPYIOMCH 3ICKTPOHHOH MUKpPOCKomHd (SEM) H CHCKTPOCKOTHCH
KOM6I/IH3HI/IOHHOFO paccCaHus. 3J’I€KTpI/I‘{eCKI/Ie XAPAKTCPUCTUKH MOJIYYCHHBIX KOMIIO3UTOB H3MCPCHBI HA MMOCTOSMH-
HOM TOKC. YCTAHOBJICHO, YTO CTCICHB 0¢3A¢()EKTHOCTH YTIICPOIHBIX HAHOTPYOOK HA KPSMHHCBBIX IMOIIOKKAX W HA
TIOPOMIKE OKCHIAA TUTAHA JOBOJIbHO BBICOKA. HOJ'Iy YCHHBIH KOMITIO3HTHBIH MATEPHUATI U3 CTCKIIOBOJIOKHA, ITOKPBITOTO
YIICPOAHBIMHA H.':lHOpr6KaMI/I, HUMECT BBICOKYHO JJICKTPHUCCKYH) MPOBOAUMOCTDH, KOTOPAsA BCCbMA 1yBCTBUTCIIBHA K
BHCIMHECMY JaBACHHIO. [Ipn yBeIMuUCHHH BHCIMHETO maBicHHA (0T ~0.03 mo ~0.15 MIla) u mpu (pHKCHPOBAHHOM
HanpspkeHud (5 B) amextpudeckoe compoTHBiacHHE 00pa3lOB PE3KO YMEHBIIACTCSA B 4-5 pas, IPH 3TOM YyBCTBH-
TCIBHOCTD K JABJIICHHIO MOJKET PETYTHPOBATHCA YCIOBHAMHU MMPUTOTOBJICHUA KOMIIO3UTOB.







