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ZHMEREMEDF y Porous Coordination Polymer (PCP)
ZHEERER Metal-Organic Framework (MOF)
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ES—F-LAVY—BOZAMERER

L : pillar ligand
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2 A IEBL AL E 5 FCPL-1: [Cu,(pzdc),(pyz)] Dt RmiEE

( pzdc=pyrazine—2,3—dicarboxylate, pyz=pyrazine )

CPL-1 : Coordination Polymer 1 with Pillared Layer Structure
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BRRECPL-1D¥MKEIRT—4

1.5x10° - 300KIZH LN TEEZEZ80kPaE AL,
FNDE, BEZTIFTHEEZRESES,

300K
" L }
]
-
- Jl A
© J A A \ l 110K
2
g ] h ﬂ o 130K  in80kPa O, gas
£

150K
0.5+
I | h 200K
| ﬂ ﬂ 300K dried
As-synthesized
J‘ L e MMM\_MA_._
1
5

0.0 T T

10 15

20 ( degree ) A=0.8A



MEM(Maximum Entropy Method)/Rietveld 24T

M. Takata et al. Nature 46, 377 (1995)

(X-ray Powder Diffraction Data)
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H. Chang, T. Ozawa, M. Suzuki, M. Sakata, M. Takata, Science 298, 2358 (2002)




Magnetic molecule with S = 1 Competed interaction
()2 1. Electric quadrupole moment
psantibonding 2. Magnetic interaction
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O, molecule: Simple magnetic entity
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0,-0,% 4<¥—®MSpin-dependent intermolecular potential

H-geometry S-geometry
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Siura = 1 triplet St = 2 quintet
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K. Nozawa, N. Shima, K. Makoshi, J. Phys. Soc. Jpn. 71, 377 (2002)
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J : Spin coupling parameter

J >0 58

MERITE B 1E)

=

-100 H
1

-120

=140

7 b
/
1
;
b <
! \
i \
1] \
1

J<0 K58

SRR

Magnetic interaction
exists between O,
molecules

oo 00 I

H (90,90,0)

‘

X (90,

90,90)

T (0,90,0)

L (0,0,0)
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CuCHD : Cu(ll) trans—1,4—cyclohexanedicarboxylate

Crystal structure Magnetization process

0,/Cu = 0.22
0,/Cu=1.11

T=13K

o 60
Triclinic P-1

0=5.1335(2) A b=9.8362(3) A ¢=10.6881(3) A H (T)
a=72.557(3)° [3=82.450(5)° y=85.578(4)"

W. Mori, T. C. Kobayashi et al, Mol. Cryst, Lig. Cryst, 305, 499 (1997)
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MEM charge density of Cu-CHD with O, at 90 K

p; Molecular O, 0, at 90 K N, at 90 K

Guest-guest interaction

Electric quadrupole moment (O, < N,)

Magnetic interaction between O,

Gy D
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B(0,) = 12.9(5) A2
<u(0,)>=0.40A

B(0,) = 9.4(5) A2 B(N,) = 7.5(4) A2

<u(0,)>=0.35A <u(N,)>=0.31A
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R. Matsuda et al., J. Am. Chem. Soc. 126, 14063 (2004)
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Lattice shrinks in the direction of b axis with adsorption
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CPL-p1 : [Cu,(dhbc),bpy], - Gate open pressure

R. Kitaura et al., Angew. Chem. Int. Ed. (2003)
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R. Matsuda, R. Kitaura, S. Kitagawa, Y. Kubota, R. V. Belosludov, T. C. Kobayashi, H. Sakamoto,
T. Chiba, M. Takata, Y. Kawazoe, Y. Mita, Nature 436, 238 (2005)
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Amount of adsorption
(molecules / unit pore)
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Containing O1 atom C,H,

0.00 - 1.00 eA-3 step 0.05 eA3

Containing O2 atom

Interaction between the acetylene and pore wall is
rather weaker in phase M than that in the saturated phase S.

Containing 02 atom
in saturated adsorbed phase S
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XFEL(X-ray Free Electron Laser) Project
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