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A experimental study on the Seebeck effect in single-walled carbon nanotubes

Nonoguchi, Yoshiyuki
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In this work, we sought to develop highly stable n-type single-walled carbon
nanotubes and an improvement in their thermoelectric properties. We utilized various non-covalent
interactions for this purpose. Particularly, considering the appropriate interaction of charged
carbon nanotubes with counter ions, we achieved n-type carbon nanotubes stable at a
commercial-level. Additionally, this idea was expanded to various doping systems; the encapsulation
of dopants inside nanotubes resulted in the production of n-type composites showing unique
temperature dependence. Organic colloids with pai-conjugated structures were introduced to nanotube
composites, which enabled the preparation of highly-stable all-organic n-type conductors.



CNT
CNT
CNT
CNT PEDOT:PSS
CNT
Tt
CNT CNT
CNT
CNT
CNT
CNT
CNT
CNT
CNT
CNT

Chem. Asian J. (2016). Front Cover

CNT
CNT

CNT

__1) perpendicular

/ SWNT \ : :
& > /
\ appt — J&: 2['"

2) horizontal

5
,ﬂ@s

(b) Carbon (c) Phosphorous
9 P
- o
\
A
P
CNT
(a) (b)
100
-60
s0f OOOOO
S FTFRTA (RFE) 3 OOO
2o 2 *p00
3 N
-50 20
100f +74R74>(AE)
0.0 1.0 20 3.0 %300 320 340 360 380 400
AT (K) T (K)
CNT

(7
()

n/
60 —
1
40 FOO—00-000-00C-0®
20 _E +NaBH, & 15-crown
< .
= (Ofqe=ccccccccccccccnaaa]
?1’ ‘
= 20 ' + 15-crown
40 =
60 _%)_Mﬁ- NaBH yexample)
1 1 1

0 200 400 600
Period (hour)

CNT

1.0-1.5nm CNT



CNT Adv. Funct. Mater.

(2016). Inside Back Cover
CNT

CNT

(a) Wi

(e

& 57

E] \ -

[ )
i:‘t 740%0 """" -o-m-Q-----Q ...... Cpuasesggressigyraness Qe yaianine

S 20k | | -iz“—l/\‘-yi'f%éfﬂ

D0 200 400 600 800
Period (hour)
CNT
Small (2017).
CNT

1

C. Yu et a, Energy Environ. <ci., 5, 9481
(2012).
Y. Nonoguchi, K. Ohashi, R. Kanazawa, K.

Ashiba, K. Hata, T. Nakagawa, C. Adachi, T.
Tanase, T. Kawai, Sci. Rep., 3, 3344 (2013).

Yoshiyuki Nonoguchi,*  Atsushi  Tani,
Tomohiro lkeda, Chigusa Goto, Naoki
Tanifuji, Ryoko M. Uda* Tsuyoshi Kawai*
"Water-processable, Air-stable  Organic
Nanoparticle-Carbon Nanotube
Nanocomposites Exhibiting n-type

g

M\/ B

Thermoelectric  Properties® Small, 13,
1603420 (2017).

DOI: 10.1002/smll.201603420

Frontispiece

Yoshiyuki Nonoguchi,* Fumihiko
Kamikonya, Koji Ashiba, Kenji Ohashi,
Tsuyoshi Kawa* "Air-stable n-Type
Tellurium Nanowires Coordinated by Large
Organic Salts" Synthetic Metals, 225, 93-97
(2017).

DOI: 10.1016/j.synthmet.2016.11.012
Yoshiyuki Nonoguchi,* Yu Ilihara, Kenji
Ohashi, Tomoko Murayama, Tsuyoshi
Kawai* "Air-tolerant Fabrication and
Enhanced Thermoelectric Performance of
n-Type Single-walled Carbon Nanotubes
Encapsulating
1,1'-Bis(diphenylphosphino)ferrocene"
Chemistry — An Asian Journal, 11,
2423-2427 (2016).

DOI: 10.1002/asia.201600810

Front Cover .

Wei-Hung Chiang,* Cheng-Yu Hsieh,
Shen-Chuan Lo, Yu-Chen Chang, Tsuyoshi
Kawai, Yoshiyuki Nonoguchi* "C/BCN
Core/Shell Nanotube Films with Improved
Thermoelectric Properties" Carbon, 109,
49-56 (2016).

DOI: 10.1016/j.carbon.2016.07.054
Yoshiyuki Nonoguchi,* Motohiro Nakano,
Tomoko Murayama, Harutoshi Hagino,
Shota Hama, Koji Miyazaki, Ryosuke
Matsubara, Masakazu Nakamura, Tsuyoshi
Kawai* "Simple Salt-coordinated n-Type
Nanocarbon Materials Stable in Air"
Advanced Functional Materials, 26,
3021-3028 (2016).

DOI: 10.1002/adfm.201600179

Inside Back Cover

Motohiro Nakano, Yoshiyuki Nonoguchi,*
Takuya Nakashima, Kenji Hata, Tsuyoshi
Kawai* "Solid-state, Individual Exfoliation
of Single-walled Carbon Nanotubes in lonic
Liquid-derived Polymers and Its Impact on
Thermoelectric Properties" RSC Advances,
6, 2489-2495 (2016).

DOI: 10.1039/C5RA25490F

Yoshiyuki ~ Nonoguchi,* Kenji  Hata,
Tsuyoshi Kawai* "Dispersion of Synthetic
MoS2 Flakes and Their Spontaneous
Adsorption on Single-Walled Carbon
Nanotubes" ChemPlusChem, 80, 1158-1163
(2015).

DOI: 10.1002/cplu.201500084

Ryota Matsuoka, Ryojun Toyoda, Ryota
Sakamoto,* Mizuho Tsuchiya, Ken Hoshiko,
Tatsuhiro Nagayama, Yoshiyuki Nonoguchi,
Kunihisa Sugimoto, Eiji Nishibori, Tsuyoshi
Kawali, and Hiroshi Nishihara*
"Bis(dipyrrinato)metal (1) coordination




polymers: crystallization, exfoliation into
single wires, and electric conversion ability"
Chemical Science, 6, 2853-2858 (2015).

DOI: 10.1039/c5s¢00273g

Motohiro Nakano, Yoshiyuki Nonoguchi,*
Takuya Nakashima, Tsuyoshi Kawai*
"Flexible Thermoelectric Rubber Polymer
Composites Based on Single-Walled Carbon
Nanotubes" Japanese Journal of Applied
Physics, 54, 04DNO03 (2015).

DOI: 10.7567/JJAP.54.04DN03

2017 3 17

» 64
2017 3 17
n
" 64
2017 3 17
97 (2017)
2017 3 16
n
(2016)
2016 3 25
(2016)
2016 3 25

“1,1’-Bis(diphenylphosphino)ferrocene

N
2 63
2016 3 21
n
2 63

2016 3 19

2015 3 27

E2] 62

11

2014 9 17

2015-032624
2015 2 23

2014-131909
2014 6 28

2014-131907
2014 6 28

3



5768299
2015 7 3

http://mswebs.naist.jp/LABs/kawai/index.html

(0
NONOGUCHLI, Yoshiyuki

50610656



