The effect of the changing temperature and catalyst on the growth of Carbon Nanotubes
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‘ What is carbon nanotube (CNT) ? ‘

ingle-walled CNTs ~ Double-walled CNTs Multi-walled CNTs
(MWNTS;

Graphene sheet Rolled up CNT (SWNTs) (DWNTs)

Synthesis Method
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Carbon Vapor Deposition (CVD)  \anotube catalyst

e comeniaton s TN CALA/SIR AFe- B, Bt EXBEriment
-MgO supported catalyst FeCl, 3wt%

duct -MgO supported catalyst FeCl, 3wt% + (NH4)2MoO4
with mass ratio Fe : Mo =9: 1

Synthesis conditions

Reaction Temperature : 800 C,850-C 900 C,950 C,1000 C
Heating Period i

Gas flow : Ar 0.3 L/min ; CH,300 ccm

@nan Spectrum of Synthesized Samples Thermal Process of Synthesized Samples

B

R=~085

Al

R=0.70

i

Characterization Method
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aman Spectroscopy-an analytical
technique arising from the interactions of a
species with electromagnetic radiation
specifically to radiation by
sample.

TG-measures the R=0.09

For the case of CNTs, the Raman spectrum
generally appears to have 5 distinct peaks:
+G-band (1580~1600cm - corresponds
to the graphite-like bonds. The height of
graph represents the concentration of the
graphite bonds.
+D-band (1250~1350cm)-represents the
defect of CNTS, the higher the peak is the
ore defected CNTs becom
+Radial Breathing Modes (RBM)
(100~400cm)- corresponds to the radial
motions of carbon atom and i proportional
o the inverse diameter of CNTs. For the case of CNTs, the oxidation temperatre of multi-walls
+G'-band (2500-2700cm")- expected for nanotubes is around 560 The bigger the diameter and the
‘most carbonaceous materials greater the number of walls, the higher the oxidation
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SEM-atype of § i,
microscope that can § i :
produce high-resolution ‘TEM-another type of f

microscope that can
produce high-resolution
image is TEM. Unlike
microscope pictures which
take advantage of
reflection of wavelengths
off samples, TEM compiles

images of the sample R=009
use
electrostatic and

electromagnetic lenses 2%
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(As shown below)

Conclusions

~Temperature during the synthesis process has an effect on the growth of CNTs as with higher temperature resuiting CNTS to grow with more defects.

<Lower temperature favors the growth of smaller diameter CNTs as well as single and double walls CNTs.
The effect of adding Mo to the catalyst on the growth of CNTs is undetectable.

Many thanks to all my friends including Fujisawa-san, Kakegawa-san, Tojyo-san, Hara-san, Gleb-san, Liang-san, Kriti-san and Sherry for being my great support and made my time in Japan a very wonderful one.

Research conducted at ipant n the and NSF-PIRE



