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Control of dynamics of gas molecules and functions in porous solids
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We focused on porosities of ﬁorous coordination polymers as a platform for
controlling dynamics of gas molecules. We developed high-resolution NMR to monitor static/dynamic
structures of gas molecules. We attained "1. development of a sample tube for high pressure
high-resolution NMR measurements™, "2. finding unusually slow dynamics of carbon dioxide in pores",
and "3. storage of carbon dioxide and methane controlled by molecular rotation".

NMR



PCP
2.
X
NMR
(€D)
€0
€05
c0o2
4,4 -
[Zn(isp) (bpy)]1» (GEY)
A2 C0. (3.3 x 3.2 x 5.4 1%
195 K
0,
PCP bpy
bpy PCP  %H
(< 1 kHz2) 296 K
13C CP-MAS NMR MAS NMR
C0- (13C02) CP-MAS NMR
€05
0. BC
( )
B5CT1

304 K

(Porous coordination polymer:

PCP X

PCP

CO-

(bpy) 5-

isp

195 K

296 K

PY1  PY2
195 K
600 kHz
€O

CO-
isp

122 ppm

300 430 K

7:2.4x 10% s

(

PCP)
PCP
NMR
NMR
(PCP)
C0.  PCP
(isp)
2.5 x 1.6
296 K
1.4
bpy
99%3C
PCP 1H
)
PCP



CO- (a) (b)

g ==
€0, = —
296 K €02 P £
bpy e PY1
ey : s PY2
bpy
CO. L t '
€0,
a B and
| 2 HLAD
€0

1. PCP
CO-

==
C0:  PCP DI PRI
195 K ‘ »
=
./
195 K 16 h eH I ' &
I

Zn T Zn
BC MAS NMR o an
@R.T. @195 K under vacuum
CO-
( 2 2. CO;
CO2
() MAS NMR PCP
OFF
MAS NMR
MAS NMR PCP
MAS NMR
0- 3 (3.5 MPa)
7 T 10 kHz NMR ( 3 in-situ
MAS NMR C0. (1 MPa) MOF-74(Zn** 2,5-dioxidoterephatalate(DOTP)
MOF) C0; €0,
10%s 10"s
CO, MOF and high pressure CO, in sample tube
solid-state NMR system
2 4 spinning
Superconducting %
(3_5 MPa magnet %
) 1 € |sar
MPa g
PCP  MAS NMR

MAS NMR
probe

3. MAS NMR




5 5 1 3

Munehiro Inukai, Masanori Tamura, Satoshi Horike, Masakazu Higuchi, Susumu Kitagawa, Koichi 57

Nakamura

Storage of CO2 into Porous Coordination Polymer Controlled by Molecular Rotor Dynamics 2018

Angewandte Chemie International Edition 8687 8690
DOl

/10.1002/anie.201805111

Duong Nghia Tuan Kuprov Ilya Nishiyama Yusuke 201

Indirect detection of 10 B ( I =3) overtone NMR at very fast magic angle spinning 2018

Journal of Magnetic Resonance 27 31
DOl

10.1016/j . jmr.2018.04.004

Munehiro Inukai, Yusuke Nishiyama, Kayako Honjo, Chinmoy Das, Susumu Kitagawa and Satoshi 55

Horike

Glass-phase coordination polymer displaying proton conductivity and guest-accessible porosity 2019

Chemical Communications 8528 8531
DOl

10.1039/C9CC02744K

Munehiro Inukai, Takuya Kurihara, Yasuto Noda, Weiming Jiang, Kiyonori Takegoshi, Naoki

Ogiwara, Hiroshi Kitagawa, and Koichi Nakamura

Probing dynamics of carbon dioxides in a metal-organic framework under high pressure by high- 2020

resolution solid- state NMRPhys. Chem. Chem. Phys

Physical Chemistry Chemical Physics

DOl
10.1039/D0CP01216E




10

2019

BULLETIN OF THE NUCLEAR MAGNETIC RESONANCE SOCIETY OF JAPAN 108 112

DOl

12 6 3

Munehiro Inukai

Storage and dynamics of gas molecules into porous coordination polymer

1st India-Japan NMR workshop

2018

NMR

99

2018

44

2018




57 NMR

2018

NMR

2017

2018

NMR

62 NMR

2018

Storage and dynamics of CO2 into porous coordination polymer controlled by ligand dynamics

98

2018




NMR 2019

2020

NMR

66 NMR

2019

NMR

58 NMR

2019

Munehiro Inukai, Yusuke Nishiyama, Susumu Kitagawa, Satoshi Horike

Glass-phase coordination polymer displaying proton conductivity and guest-accessible porosity

1st International symposium Hydrogenomics

2020




Munehiro Inukai, Takuya Kurihara, Yasuto Noda, Koichi Nakamura

Dynamics of carbon dioxides in a metal-organic framework under high pressure

EUROISMAR 2019

2019

(NODA Yasuto)

(00631384) (14301)

(NISHIYAMA Yusuke)

(20373342) (82401)

(HORIKE Satoshi)

(70552652) (14301)




