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The calculations of the volume density and specific area of the CNT film
The volume density of the CNT film can be calculated as follows,

P=pyp. (S1)
where p;is the density of the CNT film, p. is the true density of CNT. By calculating a single CNT
model, p. was obtained as about 1.85 g cm.5! p,was calculated by

pr=m/Sid (S2)
where m, S5, and d are the mass, area, and thickness of the CNT buffer layer. Through the formula 2,
the py is calculated as 0.45 g cm?. So the CNT film has a volume density of 24%, leaving 76%
volume of the film to form pores.

From the SEM image of the CNT film, we regard the film to be a long wire winded as a mesh,
we assume the wire have a diameter as 27, a length of /, so the surface area can be calculated as

S=2nrl/m (S3)

m is the mass of the CNT film, and can be calculated as



m=nr’lp, (S4)

p. 1s the true density of CNT mentioned above, so formula 3 can be reduced to

S=2/rp,. (S5)

From the SEM image, the r is about 15~30 nm, we take it to be 22 nm. So the S'is 50 m? g’
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