PROGRAM SCHEDULE

CARBON 2019
LEX!NGTON, KY




MONDAY POSTER SESSION  5:20 - 8:20PM, BLUEGRASS BALLROOM

22 Direct growth of defective carbon nanotubes with tunable dielectric properties in porous Sc2Si207
ceramic for broadband high-performance microwave absorption Wei

31 Investigating Effects of sr/ag co-implantation on glassy carbon. Odutemowo

51 The synthesis of SiC nanostructures by microwave CVD method Partizan

99  Structural changes in graphitic carbon properties upon exposure to atomic hydrogen Moafi

107 Loop formation of edge sites in vapor grown carbon nanofiber Choi

159 Carbon nanotubes growth rate: Explaining negative temperature dependance and Pt, Pd role. Lobo

161  Boron Doped Carbon Nanotubes: Synthesis, Kinetics and Reaction mechanism Sawant

195 Computational study on the electronic g-tensors of nanodiamonds Masys

220 Effective fullerene-based oil in high-performance lubrication Morelos-Gomez

224.1 Fabrication of composite material based on multiwall carbon nanotubes obtained on diatomite
substrate Nazhipkyzy

224.2 Effect of biochar on agrochemical and physical and chemical indicators of soil Nazhipkyzy

239 Data-driven approach for reducing variability in chemical vapor deposition of carbon nanotube
forests based on dynamic cycling of temperature and pressure Lee

265 Thermal-catalytic synthesis of carbon nanotubes in a reactor with fluidized bed of
catalyst Mansurov

272 Improvement of power conversion efficiency of fullerenes-based polymer solar cells using
microlens arrays Ko

295 Investigating the self-assembly and structure of nanoparticles containing curved carbons Bowal

360 Synthesis and characterization of N-doped MWCNTs by CCVD using a biphasic substrate: Ni/
La2Zr207 Quevedo

369 Nitrogen-doped MWNCTs under low catalyst concentrations Orea Calderén

376 Production of nitrogen-doped multiwall carbon nanotubes using Fe-rich red soil from Sierra de
Alvarez, San Luis Potosi, México. Barraza Garcia

383 Red to Warm White Light Emission Tunning on GdVO4 : Eu 3+ Dy 3+ Phosphors
Medina Velazquez

395 Growth of vertically aligned carbon nanotubes on aluminium substrate through a one-step thermal
CVD process Pinault

530 Pt and Pd Nanoparticles Entrapped in Titanate Nanotubes for Chemoselective Hydrogenation of
Nitrobenzene Krishnamoorthy

8 Analysis of Hot Centrifugation Parameters and Mesophase Pitch Content Characterization
Bezerra Sandes Martins
61 "Soot optical band gap evaluated through in-situ and ex-situ measurements as tracer of soot

evolution in premixed flames” Le

92 Peculiarities of the structure and state of the particles of aluminum-carbon composite obtained by the
method of MCT Bakkara

o3 Stepwise preparation of petroleum-based impregnation pitch for synthetic graphite Choi

101  Simulating the Effect of Porosity on Properties of Synthetic Graphite Paul

137  Carbonization mechanism of PMDA-ODA-type polyimide Yamada

147  Synthesis of graphite ultrathin films from sucrose Soneda

168 The Analysis of Influence Factors on anisotropy of graphite matrix materials LU

176  Using gas adsorption for probing defective surface structures in neutron-irradiated nuclear graphite
Contescu

222 Characterization of carbon films prepared from polyimide films at different heat-treatment temperatures
and their intercalation behavior Matsumoto

226 Structural evolution and supercapacitor performance of carbon blacks at thermal oxidation treatment Song

232 Evaluation of the pyrolysis process and co-pyrolysis of palm and tires used in an atmosphere of CO2
Rodriguez

26 &



£74F cARBON 2019
W

FABRICATION OF COMPOSITE MATERIAL BASED ON MULTIWALL CARBON
NANOTUBES OBTAINED ON DIATOMITE SUBSTRATE

Nazhipkyzy M'2*, Nurgain A.12, Temirgaliyeva T.S.1?, Zhaparova A.A.}?,
Lesbayev B.T.1?, Prikhodko N.G.13, Zhalgashaikyzy A.l, Mansurov Z.A.1?2

Ynstitute of Combustion Problems, The laboratory “Synthesis of carbon nanomaterials in flame”,
Bogenbai Batyr str., 172, 050012, Almaty, the Republic of Kazakhstan

2Al-Farabi Kazakh National University, Faculty of chemistry and chemical technology,
Department of chemical physics and material science, Al-Farabi avenue 71, 050038, Almaty,
the Republic of Kazakhstan

$Almaty University of Power Engineering and Telecommunications, st. Baitursunov 126,
Almaty, the Republic of Kazakhstan

e-mail: meruert82@mail.ru

Introduction

Diatomite is a silicon dioxide mineral containing fossilized skeletal remnants of one-cell water
plants called diatom algae. Due to a number of significant advantages as high specific surface area,
easy regeneration, the price, availability, it can be used in various industries.

At the presented work, diatomite mineral was used as a matrix for growth of multiwalled
carbon nanotubes. For synthesis of carbon nanotubes, there is used the method of chemical
catalytic vapor deposition (CCVD) from the gas phase. The propane-butane gas mixture was used
as a gaseous carbon source. Argon gas was used as an inert carrier gas. Nickel nitrate was selected
as an accelerator in order to obtain carbon nanotubes. To optimize the catalyst particles, diatomite
was heated with nickel nitrate at 400-500°C.

The multiwall carbon nanotubes obtained in various temperature from 650°C up to 800°C.

Experimental

Carbon nanotubes were synthesized by chemical catalytic vapour deposition (CCVD) method.
Propane-butane mixture was used as a carbon-containing gas, and diatomite was used as a matrix.
The diatomite was preliminary saturated with an alcoholic solution of nickel nitrate followed by
drying in oven. The CCVD process consists of furnace with a quartz tube of 35 mm in diameter
and 450 cm in length. The middle part of the reactor can be heated to 1000°C.

The temperature was measured by thermocouple (chromel-alumel). The process of growth was
carried out by catalytic decomposition of a propane-butane mixture on the surface of diatomite.

Results and discussion

The Raman spectra of obtained CNT showed four characteristic peaks: D band at about 1360
cm?, G band at 1580 cm™, 2D (G’) band at 2710 cm™ and D+G band (also assigned as D+D’) at
about 2930 cm™. D band point out the existence of defects in the MWCNT sample, like carbon
impurities with sp® bonding or dangling sp? bonds at the edges. The existence of G band was due
to sp? graphitic nature of obtained sample and full width at half maximum (FWHM) point out
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crystallinity of the MWCNT. 2D band is bound with the long-range order in a sample mainly along
the crystallographic c-axis and also ensure information on the number of walls. The 2D peak
emerge from the two-phonon second order scattering process that results in building of an inelastic
phonon [1]. No defects are necessary for its activation. While D+G band is combination of phonons
with varied momenta and thus it requires a defect for its activation [2-3].

Obtained MWCNTSs were characterized by Raman scattering method using 473 nm laser at the
National Nanotechnology Laboratory of Open Type, al-Farabi Kazakh National University.
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Fig.1. Raman spectra of MWCNTS synthesized on diatomite at different temperatures

Conclusions

Natural diatomite was used to synthesize multiwall carbon nanotubes. The obtained samples were analyzed by Raman
spectroscopy. It was shown that the quality of MWCNT strongly depends on the synthesis conditions and the
crystallinity and diameter of nanotubes increase with increasing temperature.
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