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Abstract: We prepared yarned carbon nanotube (CNT) fibers from a CNT forest synthesized on a Si wafer by chemical

vapor deposition (CVD). The yarned CNT fibers were thermally annealed to reduce their resistance by removing the

amorphous carbonaceous impurities present in the fibers. The resistance of the yarned CNT fiber gradually decreased

with an increase in the annealing temperature from 200°C to 400°C but increased again above 450°C. We carried out

thermogravimetric analysis (TGA) to confirm the burning properties of the amorphous carbonaceous impurities and the

crystalline CNTs present in the fibers. The pattern of the mass change of the sample CNT fibers was very similar to

that of the resistance change. We conclude that CNT fibers should be thermally annealed at temperatures below 400°C

for reducing and stabilizing their resistance.
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Fig. 1. Experimental setup of yarning process.

Furnace
Furnace

Solvent

25l FAPAATA U] (scanning electron microscopy,
SEM)g Saf Wstict. 3t AR CNT mpojut
1,5, 10 7t5o2 HopA CNT mol#o] w75 &

sto] 2x} R|Atstgion], CNT mojujo] =7 wato] of
st xjate] A= RAMSHACE CNT mholu]: AR A 9]
CNTO H|g2 Ha B0l 2dHo] o v~

Etx 2422 CNT molyo] A& 374 st 44
SHA] 7l vtE= glo] E|7] o, v ©A 5

Ao] Al g8l B A7olAE 7] oA 200°C
4SSO S0C ez 1080 X St
Acf. @A2l gl AYe St

ARHE ONT sjolo] FAAelol s olol<l g
% 20] LreRgoich 13 2(a)0) ojulx 2 el C
lefo] K70l o 70 ymel Ag % % o,
(b)HE| CNT7F 2L Udelo] 2o

¢ 5 ok,

ARl olgh CNT mfoluio] A3 Wk Tasp]
o8]l 200~550°C7A]9] EeloA 50°C 7HHAoZ 10
B ot Axjeleted 7 a7lolAle] Aate SAsgon,
£ 5 =l

Zokg 1 30 Uepich g 9io) A

o

DN



A7 1RA R Stel =2 A1, A32d A5 pp. 403-406, 2019 99E: &5 S 405

-
(=2}
o

@

I | —@— Reference Metal | /
| —@— 1 thread of CNT fiber ‘q‘ I
~@ 5 threads of CNT fiber /o//
[
[

-
B
o

| —@— 10 threads of CNT fiber
9o c/

=y
N
o

-
(=3
o

3
\ T

L
=

A\
\

'0—74“\“

Resistance [Q]
n
° AN

5
D-

(6 9o o 9o 9 o o

e ¥ Q—0—O—O0—O OO
A 4 O ¢ ¥ v v

o

(]

1 1 1 1
0 100 200 300 400 500 600

(b)

Temperature [°C]
Fig. 3. Resistance change of the CNT fiber with annealing temperature.
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Fig. 2. SEM images of the CNT fiber taken: (a) low magnification £ Yr H
image with scale bar of 50 pm and (b) high magnification image ol
with scale bar of 10 pm. 2
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