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Development of terahertz chemical analyzer using MOF materials
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Novel sensors which consists of MOFs (metal-organic frameworks) and uses
terahertz wave as the probe were fabricated. A sensor using ZIF-8 indicated differences in terahertz
spectra according to the gaseous species. In the case of cyclodextrin-besed MOF exposed to limonene
vapor, difference were recognized in the terahertz spectra depending on the chirality of the limonene.
These results mean that the combination of MOF and terahertz wave can open new category of chemical
analysis technique.

MOF



metal-organic
framework, MOF
porous coordination polymer, PCP

MOF
MOF
MOF
MOF
MOF
MOF
GaP
05 6THz 17 200cm !
30 GHz
GHz
MOF
DTGS
MOF

MOF

MOF
ZIF-8 MOF
ZIF-8
ZIF-8
2
THz
4 THz
2
MOF

D. F

Jimenez, R. Galvelis, A. Torrisi, A. D. Gdllan, M.
T. Wharmby, P. A. Wright, C. M. Draznieks, T.
Diiren, Dalton Trans., 41, 10752-10762 (2012)

MOF
2 THz
ZIF-8
T T T
100 f
P
Q
=
g |
E 50
=) F ~
= —nitrogen 60s (1
2 L © =
—propane 60s(2)
0 I 1 1

|
2 3 4
Frequency / THz



MOF
’Y_
3
CD-MOF
CD-MOF
R S
CD-MOF CD-MOF
’Y_
’Y_
’Y_
MOF
CD-MOF
MOF
7' ——  Before R-Limbnene adsofption’
q00L1777 After R-Limonene adsorption
R®
»
Q
c
[} Fa T TN e A
= h on Rl e D N
E50}Y' 1m0 T e
2 Lo
E ﬁsnm
[y [
F D1 2 3 E)
0 , FrequemcyfTHz | , |
2 3 5
Frequency / THz
: . . . . . :
Iﬂ —— Before S-Limonene adsorption |
100HY ---- After S-Limonene adsorption 4
S
E L
Q + PRIy
% ’,1‘ 'u»w-\:“‘ﬁ_ R
= ALy N
€50/ 100 RN
n i
c =
@ e
B &UM
[ 2 3 4
0 | Frequency THz L L L .
2 3 4 5
Frequency / THz
MOF
MOF

MOF

MOF

MOF

MOF

ZIF-8

MOF

MOF

MOF

4
Takenori Tanno, Junya Asari, Shinichi
Yodokawa, Toru Kurabayashi “Terahertz
spectroscopic study on order-disorder phase
transition of nonadecane” Chemical Physics
4612015, pp.25-28
DOI: 10.1016/j.chemphys.2015.08.022
Takenori Tanno, Takahiro Oohashi
“Formation of a green-form TTF-CA charge
transfer complex confirmed with terahertz
transmission spectrum” Results in Physics 5
2015, pp.74-75
DOI: 10.1016/j.rinp.2015.03.003
Takenori Tanno, Toru Kurabayashi, Koichi
Seo “Terahertz spectra databases require
crystallographic  information” arXiv.org,
2015, arXiv:1502.05151 [cond-mat.mtrl-sci]

URL.: http://arxiv.org/abs/1502.05151
Takenori Tanno, Stevanus Arnold, Junya
Asari, Shinichi Yodokawa, Toru Kurabayashi
“Analytical method for studying terahertz
vibrations in a stearic acid single crystal”
Infrared Physics & Technology 67 2014,
pp.427-431

DOI: 10.1016/j.infrared.2014.09.002



9
Takenori Tanno “Terahertz vibrational
spectroscopy of  organic crystals”
International  Conference on Material
Processing and Applications (2016 12
14 16 Vellore )
Yutaro Watanabe, Daiki Ishikawa, Kazuhiko
Fujiwara, Nobuaki Ogawa, Takenori Tanno,
“Terahertz spectroscopic study on gas
adsorption on  ZIF-8  metal-organic
framework” 22nd International Conference
on the Chemistry of the Organic Solid Sate
(ICCOSs2015) (2015 7 12-17

)
Kyoko Umeno, Kazuhiko Fujiwara, Nobuaki
Ogawa, Takenori Tanno, “Chiral

discrimination using terahertz spectroscopy
and chiral MOF” Joint Conference of 8th
Asian Cyclodextrin Conference and 32nd
Cyclodextrin Symposium (2015 5 14-16

)

ZIF-8
23
2014 9  15-17

Kyoko Umeno, Erino Ide, Takenori Tanno,
Kazuhiko  Fujiwara, Nobuaki Ogawa,
“Terahertz spectroscopic analysis of ZIF-8”
Joint Congress of Asian Crystallization
Technology Symposium-2014 and 11th
International Workshop on Crystal Growth
of Organic Materials (ACTS2014 &
CGOM11) (2014 6 17-20

)

LED
2015 7 28
URL.: http://common3.pref.akita.lg.jp/asc/sh
ow.php?c_no=1433826469jj1tsntri6g27cknb
ft76ns0v2
X

2014 7 28

URL: http://common3.pref.akita.lg.jp/asc/sh
ow.php?c_n0=1402280624746190c5fe8a740
ac616a548b49c3edf

3. —
26
2 2014 6 24

@

TANNO, Takenori

70390721
@
(©))



