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Abstract

Carbon nanotubes (CNTs) were synthesized using thermal chemical vapor deposition
(CVD) method. A Ni thin film 20 nm thick as the catalyst for CNTs growth was
deposited on a Si substrate by dc sputtering method. In the CVD experiment to
synthesis CNTs at 700 °C and 750°C, the morphology of CNTs shows many amorphous
carbons forming on the surface. The synthesized CNTs at 700°C was used to detect
the different concentration of NH; gas at room temperature, 50°C, 75°C and 100°C.
Resistance change of CNT-based gas sensors increased with incr/easing NH; gas
concentration. At 100°C, the result of the CNT-based gas sensor showed a higher

change of resistance than other temperature.
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13 filathama [11] TwsmefinTzuiumaHiPCO imsiuinhdssnadudaudnansdama.
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Lin Lasae WU’J’]ﬂ’l{l"D'ﬂﬁ plasma—enhance Lllaﬂ’nllﬂugdmu CNTs ﬂa’ﬁlﬂi"z%ﬂ@ﬂ:m
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~ 6 'R a s fJ Vo s as 4
drmsaazludaslflanzazasfaalin1sFaasnzwanun wAfFMIUNN gMIFIATIZR ONTs LUy
“ ¥ a4 ¥ . o« o o e o4 a i
phirwinuuduiuezdalilanzazasfadlunnnszriumsduesed cNTs Sslanzazazlaan

fould laun mdn [24], Aniiia [25], lavead [26] uasnsuaunuweslansaina [27], (28]
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3.3 THABNNITHILATIEN CNTs
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Effect of temperature on NH, adsorption behavior of

multi-walled carbon nanotube gas sensor

ABSTRACT

This study shows the influence of operation temperature on. NH; gas sensors made
from multi-walled carbon nanotubes ,(MWNTS). The sensors were expvosed to nitrogen as a
cleaner gas of NHj at op\eration temperatures of room temperature, 50°C, 75°C and 100°C.
MWNTs were grown by thermal chemical vapor deposition (thermal CVD) under C,H, gas as a
carbon source. As a catalyst, Ni thin film of 20 nm thickness was deposited on p-type silicon
substrate by dc sputtering. The MWNTs were synthesized at 700 °C and were used to detect
NHz; gas at various gas concentrations in the range from 1000 ppm to 4000 ppm. The
morphology and structure of the synthesized MWNTs was characterized by scanning electron
microscopy (SEM), transmission electron microscopy (TEM) and Raman spectroscopy. The
results show that many of the carbon atoms grow in an amorphous state on the surface of the
carbon nanotubes (CNTs): The sensitivity of "the electrical resistance measurement used to
read out the MWNT-based gas sensors increased with increasing NH; gas concentration. At
100°C, the sensors show a high sensitivity for the detection of NH; gas with hard to remove
NH; molecules from the CNTs surface by the carrier gas. From this behavior, we conclude that
the physical-chemical bonding of NH; molecules to carbon atoms on the CNTs surface plays an

important role for the témperature behavior of this MWNT-based gas sensor
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2. Muangrat. W, and Issro. C, Effect of temperature on the synthesis of carbon nanotubes
h
by thermal chemical vapor deposition. Conference on The 19 National Graduate Research

Conference: December 23-24, 2010.

Effect of terhperature on the synthesis of carbon nanotubes

by thermal chemical vapor deposition

Abstract

in this research, carbon nanotubes (CNTs) were synthesized by thermal chemical vapor
deposition (CVD) in different growtb temperature. Acetylene (C,H,) and Nickel were used as a
carbon source and metal catalet, re§pectively. The morphology and average density of Ni
particles depend on the tempe'rature:were characterized by scanning electron microscopy
(SEM). It was found that ther change of Ni thin film to the distribution of Ni particles on silicon
oxide surface with temperature at 700, 750 and 800°C, the average density of Ni parﬁcles per
square centimeters was decreased from 10><108, 7><1O8 and 5X108, }espectively. As the
synthesis temperature of CNTs at 850, 900 and 950°C, the average diameter of CNTs were
increased with increasing of synthesis temperaturé. The synthesis temperature at 900 and
950°C, Multi-walled Carbon Nanotubes (MWNTSs) sﬁowed a bamboo-like structure. Also, a
higher degree of crystalline perfection, transmission electron microscopy (TEM) and Raman
spectroscopy can be observed at 950°C in CNTs. The results show that the density of Ni

particles, diameter and crystallinity of CNTs can be controlled with the synthesis temperature.
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