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Metal-Organic Frameworks (MOF) are the materials that have a three-dimensionally connected and ordered pore
structure constructed by the self-organization of the metal ions and cross-linked organic ligands, and a large amount of
various gases and organic molecules can be adsorbed in the crystal structure. The studies of gas storage properties of
MOF have been researched actively. However, the physical properties of the guest molecules adsorbed in the
micropores are not yet resolved. In this paper, the phase transition properties of some organic substances absorbed in
IRMOF-1 was reviewed. The heat capacity measurements and X-ray diffraction studies for benzene absorbed
IRMOF-1 are described. The results of DSC measurements carried out on the various organic molecules absorbed in
IRMOF-1 (dichloromethane, chloroform, carbon tetrachloride, benzene, cyclohexane, chlorobenzene, toluene,
n-hexane) with changing the amount of absorbed molecules are also discussed. The melting was observed at a
temperature different from the melting point of the bulk. In the case of most organic molecules (dichloromethane,
chloroform, benzene, chlorobenzene, toluene, n-hexane), the phase transition was observed at the lower temperature of
the bulk melting point. On the other hand, the melting temperature was observed at the higher temperature of the
bulk melting point for carbon tetrachloride and cyclohexane. The phase transition mechanism of the substances
absorbed in the micropores of HKUST-1 are discussed.
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Fig.1 Classes of pourous structure based on the spatial
dimensions. (a) Dots (0D cavity), (b) Channels (1D), (c¢) Layers
(2D), (d) Intersecting channels (3D).
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Fig.2 Crystal structures of IRMOF-1.
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Fig.3 Heat capacity of IRMOF-1 absorbing various amounts
of benzene.
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Fig.5 Heat capaity of benzene absored in IRMOF-1.

LIRIRT X 5, BB O IRMOF-1 DEVA RS H 232 L5<
L TN R LT BR BRI 5 2 L A3T]
RRTHY, ELIZENEWRETH L Z & TRE B
1 mol H7- Y OEEENHETE D, ZORSE, Figs IR
TEICETORECTAREENIZEF—HLTND N
Shotz, HEETRERA L FDO—21E 210 K LA EOWEEE
WTORERTHD, ZOWRE THILF OB UK
I TWABLEEZLNDEN, BREIZ VT DREIK
P LFER LEIC > TWD, 2O LiE, EHTHER
VR USRS - EENR IS D 2 L R
LTW5, /NSy fab—L b —FHLTEBY, M
L DIRIER B ANTHILEEIC L » T RSN TV 5
ZEERLTWD, FO—FT, WEXVE TR
Bl L CHRIRIC 22 A £ TIT, 2 BB OREB 27 LTV 5,
FEED 91 %ORE CITMIEBEENFNETO L
OMNHELL, 180 K FHEIC 2 D OEEE NI S5, 2
BYPEFHERRS IOV T, NMR =° MD F5I2 L0, (EiEMA
DOFFEE T 11.0 AT OB o ndERBEl L, &k
MoOAREERE T 151 AOILF O Y U NIERELRT D
LOWELHDHN, 'V Znb 2 SOMEEB O R L O
91 % TOFERIBIEE DLEAIZ OV T D FEMIT R Z A
ERo TN EZZ TN D,

ZH BB DI R X SEITC L > To it &
5y 0.5 mmDF ¥ T Y —ITEED DLW E 74 %D
BHZ2WT, Spring-8 @ BLO2B2 B — A7 A V& W TA
5 X BRITIZIE R 0.080246 nm D HASETHRIE L7-fER %

Netsu Sokutei 45 (1) 2018

31

50000
! UMLJJMM
2 L/J 300 K
£ 30000 -
2’ Y kll M o x ] 250K
E] | s LU WAL
-é‘ﬂmﬁo"F_m,hLLhMJKJJWhﬁALMN\_nJRM_; 200 K
o ot
= 10000 |l LW,U'WJ,\.N-JM_W p 4 150K
- 100 K
0 1 L -
0 10 20
247
Fig.6 X-ray diffraction patterns of 74% benzene absorbed
IRMOF-1.
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Fig.7 X-ray diffraction patterns of 74% benzene absorbed
IRMOF-1.
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Fig.8 Electron density map of benzene absorbed IRMOF-1. (a)
without benzene, (b) 74 % benzene absorbed.
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Table 1 Maximum amount of adsorbed molecules in IRMOF-1.

Maximum amount /

Substance IRMOF-1
Dichloromethane (CH,Cl,) 18
Chloroform (CHCl;) 13
Carbon tetrachloride (CCly) 11
Benzene (C¢Hg) 11
Cyclohexane (C¢Hyy) 9.8
Toluene (C¢HsCH3) 9.7
Chlorobenzene (CsHsCl) 10
n-hexane (C¢H4) 8.3
Ore T T T T
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Fig.9 DSC heating curevs of dichloromethane absorbed
IRMOF-1.
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Fig.10 Phase Diagram of dichloromethane absorbed IRMOF-1.
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Fig.11 DSC heating curevs of cyclohexane absorbed IRMOF-1.
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