( %

Vol.24, No.3 (2007)

At )

W T/ Mt 2 b & R 9 BChLE oS

i 1%, &k
TR AR E R R L o — 2

IR LA L ARILEY & O INCALE T 5 ZFLMRA &0 TERIE, A A T4 b e d
MENA & 912, |1 T IR OEOKE % L TR Ll EE &> Twbh, TNH 0
RO L= v P 2KRER AR - nMHEEH 2 SIC X VER L T b 72032 R T
BODHY), FOFMMEITERT S5 L=— 7 RGARNAEEE 2T, FOMEpEE LT, KD
HITIZIEE A LS LS, HAETIAED B SN, AR EMAT 6 ED) 2R
T [Cu(bpy),(BF,),], (bpy=4,4-YEY) T ) #EFHIZDWT, CO,% CH, WA I2fE ) 2t
& BJFIIENT ZABANT 5o TOREERITIER L=y b2 5745 oty — b EGHACRIfLY
Vo EPEE W R XGOS — 2 D) — bV MEFTIZ L B &, CO, AR IZ Tk
TEY— b EEREEATRI26 % bIET B, T2, AWMLY EA)ENICREREESR S N,

Clausius-Clapeyron 25K T 5 2 & 05,

EEZDLIENTEDL, T2, In situ IR IZEE

Z DI ARG R & 5T & OWHEA LA AR
WD DHERE S, COLMEAE DY D DIREER] ¥

BTHAHAZLHIRENTBY, AiRD7 7 AL — MERIFET %0

1. B

VAR, TV F — R MR L O B %
=, F ML EANOBLA R £ o T b, L
T T ML L L LT, B SR ENRT
WVBTEERRPE T T A M AT SN DL I
EHICEEE TEEOMILEFD, BEESIFFIC
KEL, TADOHFEAGORTLELFAHEN TS,
=i, AT A MIRIRE & N LA %2 B C
200 FEAH 2 H R, SRS ISR L 72AIIL 2 R oo
FHREITRECTH Y, 14 LB L - T0.1
nm % — % — CHIFLEDSHIHTEZ 2 Z 26T
Wb, 72720, ¥4I 4 MIH—MILE o Tw
BRBENE L, ENEWIRELH D, —F, 1F
PEFRIEIE &) RS & B 2SI LRI A 058 1)
F 7 LV T ORI LERII2EE L v, 1990 4RI
"o, AERLEY & ERILEMORICAE S 5%

SZHH 1 200746 430 H

T 263-8522 THEMAREXIREN 1-33
TRERF PR B P R B L o — X
e-mail: kaneko@pchem?2.s.chiba-u.ac.jp

JUAERA ST I ER b £ ) 12 o
723 LR o TS R R LA % — I
INA T NEME, A4 T A b X metal-organic
framework (MOF) & LIHEIN TS, &2 Tldbh
TMOF LR Z EIZT 5, SNHOHFH LT /Al
fUAETH 2 MOF 13— MifLEFE D, ZEBRES &
CIRFMEE XA T A D OFEEPEEFFOW AR &
25, 7, RATOERILEWIITARL
FORFHERTHEEZN VD LB TED D) 212,
HRILEMOLREE A LTV L7290, Frilnt )
WL L M2 OMOF ##i58C& 5, b
DOREIEBUZ L, EHERA + Va7 Eommny
Kans, RAKECKENE, r-rflEEE, 7
7 YTNT =V ATID L) BETOREE VW ST
WA 7202, ¥4 T4 Mo XD BRuRE g A E
FFob 4295 HEANTHA ZEHE 2 L TW5
T2 AECHED &9 Rk SR 263D THIBT &
LIUREM A MO TWD, F72, ALY & Rt
EOMFRD TN L D EX SN LS E Y
PR SN T WD, 2D X9 I3 5 MOF 12
X, ST EORIE S H CERINTH D, S
WA TH D LI FIE D H 5,



74 A+ I 4k 2)

EI1 Various structures of MOFs classified by coordination
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[X|3 Adsorption isotherms of CO, on LPC at different

temperatures.
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[X]4 Representation of LPC before (a, b) and after CO,
adsorption (c, d). Hydrogen atoms are omitted for

clarification.
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=

[XI5 Structural change model for gate adsorption and

Adsorption amount of CO

desorption.
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16 Methane adsorption isotherms on LPC at different

temperatures.
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[X]7 Schematic representations of methane adsorption isotherms on (left) activated carbon and (right) LPC.
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I8 Reproducibility of methane adsorption on LPC at 303
K. O: 10th, [J: 20th, <t 30th, A: 40th, 4: 50th.
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Molecular Adsorption-Induced Structural Change in a Metal Organic Framework

Atsushi Kondo and Katsumi Kaneko

Department of Chemistry, Graduate School of Science, Chiba University.

Metal-organic frameworks (MOFs) in which metal ions play a role for linking ligands,
have merits of both of organic and inorganic compounds. MOF has fundamental framework
units assembled in a different way to give a unique three dimensional (3D) framework structure.
Some MOFs that have weak bondings such as hydrogen bonding and 7 - 7 interaction
exhibit unique adsorption behavior stemming from the structural flexibility. Unusually soft
nature of the lattice frame structure of [Cu(bpy),(BF,),], (bpy =4.4'-bipyridine) crystals is
shown. The Cu-complex crystals have no open nanoporosity and thereby this compound is
named latent porous crystal (LPC). The CO, adsorption isotherm of LPC has a rectangular
shape hysteresis loop. The adsorption starts at P/P,=0.01 at 273 K, giving almost a vertical
adsorption branch, which is named gate adsorption. In a similar way, CO, is evolved suddenly,
leading to the vertical desorption branch (gate desorption) at P/P,=0.007. The gate adsorption
and desorption is accompanied with a remarkable lattice expansion and shrinkage in the
direction of c-axis by 26 %. The temperature dependence of the gate pressure is expressed
by the Clausius-Clapeyron equation, indicating the clathrate formation. The gate behavior
for supercritical CHy is also observed. The adsorption and desorption isotherm does not vary
after 50 cycles, indicating the unusual flexibility of the lattice.

Keywords; Gas adsorption, Metal organic framework, Dynamic structural change,
Clathrate formation



