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Development of growth method of carbon nanotube carpets used as black coating films
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In order to produce carbon nanotube (CNT) carpets on carbon substrate by a floating catalyst chemical vapor

deposition (FCCVD) methods, not only catalyst but also catalyst support layer is needed to be deposited on the

substrate. Catalyst support layer made of alumina can be deposited by firing the substrate that has been immersed

in a basic solution of aluminium nitrate. The multiple preparation parameters for making the alumina layer have

been optimized based on the comparison of visible spectral emissivities of CNT carpets grown on various
alumina layers. The CNT carpets on the alumina layer made by the firing at 1050 °C exhibit the highest value

of emissivity.
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Fig. 1. SEM images of catalyst-support layers formed in
vacuum at the forming temperatures and foe periods of (a)
1050 °C and 240 min., (b) 1050 °C and 10 min., (c) 850
°C and 240 min., and (d) 850 °C and 10 min., respectively.
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Fig. 2. TEM images of CNT on catalyst-support
layers formed in vacuum at 850°C, 10 min.(e), 1050
°C, 10 min.(f), 1050 °C, 240 min.(g), and in N2 gas

flow at 1050 °C, 10 min. (h), respectively.
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Fig. 3. Emissivities of CNT arrays on catalyst-support layers
formed.
O:in vacuum at 1050 °C for 10 min,
[J: in vacuum at 1050 °C for 10 min,
@: in vacuum at 950 °C for 10 min,
M : in vacuum at 950 °C for 240 min, and
A in N2 gas flow at 950 °C for 10 min.
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