KBFALEEFERANRE A WIZEIT IS No.25, 2011 61

FEAAI—R T Fa— “@}fﬁ:{j{c;&(g{@—
TSRS IRIEE & CVD IR g D

Influence of Iron Nitrate Solution Concentration and
CVD Temperature on Morphology of Vertically Aligned
Carbon Nanotubes
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Vertically aligned multiwalled carbon nanotubes (CNTs) were synthesized on a Si substrate using a wet
process for coating Fe catalyst onto a Si substate and using thermal catalyst chemical vapor deposition (CVD).
1-Ethoxy-2-propanol (PGE) and dimethylformamide (DMF) were used for dissolving iron nitrate to form a uniform
Fe catalyst layer. TEM observations were used to estimate the influence of the iron nitrate solution concentration
and the CVD temperature. A higher concentration of iron nitrate and a higher temperature of the CVD caused
changes in the distribution of the number of layers and diameters of the vertically aligned multiwalled CNTs.

Control of the distributions of the number of layers and the CNT diameter might be possible.
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Fig. 1 Procedure of synthesis of vertically aligned CNTs.
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Fig. 2 Thickness of Fe catalyst layer estimated by ICP
analysis.

BACVDIREN —EDHT, FERARAZRATSH
RIS TE R & N 2 BRARIEAORT - ORI ERE, REREEkEE N
BNd 213 EREL 2D LHIC, NBERHEILASE
DEFHEIND. 207, Fig. 4 DREFEZIEE 4.0
%, 5.0 %ICBVTHEE, NEDEREXIUTDMDIL
MOMESNTN, THIHEBIRRE ORI X 0 8k

(b) (©

(@

(e)

Fig. 3 TEM images of CNTs synthesized by CVD at 700 °C. Concentrations of iron nitrate solution are as follows.
(a): 1.0 %, (b): 2.0 %, (c): 3.0 %, (d): 4.0 %, and (e): 5.0%.
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Fig. 4 Histograms of number of layers, outer diameter, and inner diameter for CNTs synthesized by CVD at 700 °C.

Concentrations of iron nitrate solution are 1.0 %, 2.0 %, 3.0 %, 4.0 %, and 5.0 %.
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Fig. 5 TEM images of CNTs synthesized from 3.0 %-concentration iron nitrate solution. CVD temperatures are as follows.

(a): 680 °C, (b): 700 °C, (c): 720 °C, and (d): 740 °C.
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Fig. 6 Histograms of number of layers, outer diameter, and inner diameter for CNTs synthesized from 3.0 %- concentration iron

nitrate solution. CVD temperatures are 680 °C, 700 °C, 720 °C, and 740 °C.
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Fig. 7 Average value of number of layers of CNTs estimated
from TEM images analysis.
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Fig. 8 Average value of outer diameter of CNTs estimated
from TEM images analysis.
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Fig. 9 Average value of inner diameter of CNTs estimated
from TEM images analysis.
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