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Carbon nanotubes (CNTs) have been caused a worldwide
wave of research interests because of its excellent
characteristics about optical, electrical and
magnetic. But to the present, it’ s rarely being
applied to life owing to its hard-handling, tiny-size
and the nature of difference between each tube. In
this study, in order to overcome the limit above,
with the idea of bottom up, we filtrates the
suspension of CNTs and make it as a sheet-like bulk
material, so called buckypaper (BP).

BP gets lightweight, sheet-like, robust, high
specific surface area and 78 % porosity, this allows
1t could be put on the applications of electrical
field.

Under the test of thermoelectric measurement, on the
same size of samples and temperature differences, BP
could output 3.7 mV (max.).

That was 10.8 times than copper and 28.4 times than
aluminum sample did. And, BP could output 330

&micro; A (max.). That was 2.5 times than copper and
94. 2 times than aluminum sample did. The more
important fact is that the output power of BP was
located on the fourth quadrant, just like solar cell.
According to the evidence above, BP possesses the
features of great properties of thermoelectric. Thus,
1t was considered to be an excellent thermoelectric
material. It would be possible of BP to make a same
revolution in material history as semiconductor did
(to replace ferroalloy), because of its precedence
electrical properties.

Carbon Nanotubes ~ Buckypaper ~ Thermoelectric effect ~
seebeck effect -~ Energy Harvester ~ CNTs
ThermoelectricCell
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Abstract

Carbon nanotubes (CNTs) have been caused a worldwide wave of
research interests because of its excellent characteristics about optical,
electrical and magnetic. But to the present, it’s rarely being applied to life
owing to its hard-handling, tiny-size and the nature of difference between
each tube. In this study, in order to overcome the limit above, with the
idea of bottom up, we filtrates the suspension of CNTs and make it as a
sheet-like bulk material, so called buckypaper (BP).

BP gets lightweight, sheet-like, robust, high specific surface area and
78 % porosity, this allows it could be put on the applications of electrical
field.

Under the test of thermoelectric measurement, on the same size of
samples and temperature differences, BP could output 3.7 mV (max.).

That was 10.8 times than copper and 28.4 times than aluminum
sample did. And, BP could output 330 pA (max.). That was 2.5 times than
copper and 94.2 times than aluminum sample did. The more important
fact is that the output power of BP was located on the fourth quadrant,
just like solar cell.

According to the evidence above, BP possesses the features of great
properties of thermoelectric. Thus, it was considered to be an excellent
thermoelectric material. It would be possible of BP to make a same
revolution in material history as semiconductor did (to replace ferroalloy),
because of its precedence electrical properties.

Keywords: Carbon Nanotubes ~ Buckypaper ~ Thermoelectric effect -

seebeck effect - Energy Harvester ~ CNTs ThermoelectricCell
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' A = i
SEI 150KV X5000  1um  WD133mm SEI 150KV X10000 Tum  WD133mm

W 4.5(a) Ag 1M 5000 % *z+~ SEM M 4.5(b) Ag 1M 10000 % 2z~ SEM

SEl 150KV X30,000 100nm WD 133mm SEI 150KV X50000 100nm WD 133mm

W 4.5(c) Ag 1M 30000 2+« SEM ] 4.5(d)AgIM 50000 & <« SEM
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Ul 3cale 3484 cis Cursar: 0,000

4.6(a) Ag IM 2. SEM W 4.6(b) Ag 1M 2 EDS =+ 4

Element Weight%  Atomic%
CK 15.96 63.04
AsL 84.04 316.96

Totals 100.00
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di

SEI 15.0kv  X5,000 mm_ WD 13.0mm

W 4.7(a) Bi 5000 & *x+~ SEM  H] 4.7(b) Bi 10000 & *x =~ SEM

150KV X30000 100nm_ WD 13.0mm

B 4.7(c) Bi 30000 &+~ SEM  §] 4.7(d) Bi 50000 &+ < SEM
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Full 5cale 3454 cts Cursor, 0.000

Snectrum 2 §

b on

kel 10ym : Electron Image 1

) 4.8(a) Bi . SEM

# 4.8(b) Bi 2. EDS & 4

Element Weight%o Atomic%o
CK 70.59 90.39
OK 4.81 4.62
AlK 0.94 0.53
TIK 9.33 3.00
Fe K 2.00 0.55
BiM 12.34 0.91

Totals 100.00
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