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Revealing mechanism of propagation of local structural change induced by
adsorption

Hijikata, Yuh
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We revealed local structural destabilization of one of metal organic
frameworks, which was induced by gas capture. Destabilization of whole of the framework, however,
was little. This means adsorption phenomenon in the framework would be realized with low energy
barrier. In addition, we revealed that function of selective gas adsorption originate from the

presence of fragments in other framework, which can occupy the main interaction site in the
framework.



MOF

in situ X
MOF
OoMS oMs
[Rh2(bdc).]:2 bdc = 1,4-benzene carboxylate
[CUz(de)z]u NO Co

paddle wheel

fgf@c

[Rh,(OOCH),J(NO),  [Cu,(OOCH),J(NO),
R =2598 A Re, —2533A

Rh-Rh

Rth_2402A CuCu_2486A

[Rhy(OOCH)I(CO),  [Cuz(OOCH),I(CO);
Ronm =2502A R, ., =2572A

Rh-Rh



CO, NO Rh, Cu Rh-Rh

Cu-Cu Rh NO
Co Cu Rh
co
Rh NO Rh-Rh NO  Rh
MOF
MOF 2
[Zn(HPO,#) (H.POs ) ] (ImMHY),  ImH = imidazolium ion
DFT DFTB-MD
e‘? P S . @ D' s °
° @ ™, & ° ?
@ 3 L ] @ o0 L » o o [
N e % a P
"o a IR N @ e
- ?' © o : . ,*e‘?.;_ ¢ o ; .~“ e
. @ L 4 ] ! }:’wa? ." . @ . ‘a .
e 2 o @ . ¥ 0 :‘“
“‘: o . @y ..x‘ -~ . @ °
T3 YedT L% el
o °. . 2 e ‘:..a-e' :' -
B @ e @ o
o ? . ° : ‘*‘?:v - 0. - -a ]
] @ '3
P 4 b 4 a ° -_};‘.a? '° s & - ‘“ °
. ® R S [ i
o “@
2 dynamic ImH*, static ImH*
DFTB-MD dynamic ImH*
5

1 Ryo Ohtani, Riho Yamamoto, Hiroyoshi Ohtsu, Masaki Kawano, Jenny Pirillo, Yuh
Hijikata, Masaaki Sadakiyo, Leonard F. Lindoye, and Shinya Hayami; ""Consecutive oxidative
additions of iodine on undulating 2D coordination polymers: Formation of I-Pt-1 chains
and inhomogeneous layers", Dalton Transactions, DOl: 10.1039/c8dt04624g

2 Yuki Harada, Yuh Hijikata, Shinpei Kusaka, Akihiro Hori, Yunsheng Ma, and Ryotaro
Matsuda; "Creation of MOFs with open metal sites by partial replacement of metal ions
with different coordination numbers", Dalton Transactions, vol. 48, pp. 2545-2548, 2019,
DOI: 10.1039/c8dt04218g

3 Shohei Yamamoto, Jenny Pirillo, Yuh Hijikata, Zhongyue Zhang, and Kunio Awaga;
"Nanopore-induced host-guest charge transfer phenomena in a metal-organic framework",
Chemical Science, vol. 9, pp. 3282-3289, 2018, DOI: 10.1039/c7sc05390h

4 Yunsheng Ma, Yuki Harada, Akihiro Hori, Yuh Hijikata, Liangchun Li, and Ryotaro
Matsuda; "Tuning the flexibility of interpenetrated frameworks by a small difference in
the fluorene moiety"”, Dalton Transactions, vol. 46, pp. 15200-15203, 2017, DOI:
10.1039/c7dt03338a



5 Rika Ochi, Shin-ichiro Noro, Yuh Hijikata, Kazuya Kubo, and Takayoshi Nakamura;
"Structural diversification of light metal coordination polymers using
4-(methylsulfonyl)benzoate with a charge-polarized neutral methylsulfonyl coordination
moiety", European Journal of Inorganic Chemistry, vol. 34, pp. 4013-4019, 2017, DOI:
10.1002/ejic-201700627

7

[ 1
1 Yuh Hijikata, Jenny Pirillo; "Theoretical approaches to investigate intrinsic

dynamics of porous frameworks", 43rd International Conference on Coordination Chemistry,
2018

2 Shohei Yamamoto, Jenny Pirillo, Yuh Hijikata, Zhongyue Zhang, Kunio Awaga;
"Nanopore-induced Host-guest Charge Transfer Phenomena in a Metal-Organic Framework",

68 , 2018

3 Jenny Pirillo, Yuh Hijikata; "Theoretical investigation of intrinsic dynamics of

nano porous framework", 98 , 2018

4 Yuh Hijikata; "Electrostatic potential affected by intrinsic dynamics of porous
coordination polymers", 67 , 2017
[ 1

1 Jenny Pirillo, Yuh Hijikata; "Theoretical investigation on interaction of
M-paddle-wheel units with gases"”, 99 , 2019

2 Yuh Hijikata, Jenny Pirillo; "Nature of interaction of paddle-wheel units with gases
molecules depending on gas and metal species", 18th Japan-Korea Joint Symposium on
Organometallic and Coordination Chemistry, 2018

3 Jenny Pirillo, Yuh Hijikata; "Interaction of paddle-wheel units with gases via

chemical bonding", 68 , 2018
0

o 0

o 0

https://researchmap. jp/7000009664/

@

@



