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Figure 3 Nitrogen gas sorption isotherm at 78 K for MOF-5 ffilled circles, sorption; open
cireles desomtion). P/P, Is the ratio of gas pressure (A to saturation pressure (Py), with
P, = T46tor.

Figure 1 Construction of the MOF-5 framework. Top, the Zn4(0)0, .G cluster. Left, asa  indicated in blue. Bottom, one of the cavities in the Zn,(0)BDC);, MOF-5, framework.
ball and stick model (Zn, blue; 0, green; C, grey). Middle, the same with the Zn,(0) Eight clusters (only seven visible) constitute a unit cell and enclose alarge cavity, indicated
tetrahedron indicated in green. Right, the same but now with the Zn0j tefrahedra by a yellow sphere of diameter 18.5A in contact with 72C atoms (grey).

Table 1 Gas and liquid vapour sorption in desolvated MOF-5

Sorbate T Amount Sorbate Free volume Free volume

(°C) sorbed molecules per em®g™) fem®em™)
mag™) unit cell

Ar -194 1,492 230 1.03 0.61

Nz -194 a31 183 1.04 0.61

GCH:Cl: 22 1,211 88 083 0.55

CHCly 22 1,367 7 0.94 0.5

CeHs 22 802 &3 0.94 0.55

GCly 22 1,472 59 0.84 0.56

CeHiz 22 703 51 0.92 0.54
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Metal-organic framework-5 (MOF-5) of composition Zn,0(BDC), (BDC = 1,4- Y
benzenedicarboxylate) with a cubic three-dimensional extended porous struc- 4.00 e 0" .
ture adsorbed hydrogen up te 4.5 weight percent (17.2 hydrogen molecules per & - * -
formula unit) at 78 kelvin and 1.0 weight percent at room temperature and &
pressure of 20 bar. Inelastic neutron scattering spectroscopy of the rotational T 3.00
transitions of the adsorbed hydrogen molecules indicates the presence of two f
well-defined binding sites (termed | and I, which we associate with hydrogen £ om0
binding to zinc and the BDC linker, respectively. Preliminary studies on topo- |
logically similar isoreticular metal-organic framework-6 and -8 (IRMOF-6 and =
-8) having cyclobutylbenzene and naphthalene linkers, respectively, gave ap- 1.00
proximately double and quadruple (2.0 weight percent) the uptake found for
MOF-5 at room temperature and 10 bar. 000} @
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Fig. 1. Single-crystal x-ray structures of MOF-5 (A), IRMOF-6 (B), and  bridged by six carboxylates of an organic linker (Zn, blue polyhedron; O, ]
IRMOF-8 (C) illustrated for a single cube fragment of their respective red spheres; C, black spheres). The large yellow spheres represent the . . .
cubic three-dimensional extended structure. On each of the corners is a largest sphere that would fit in the cavities without touching the van der Flg. 2. Hydrogen gas sorption isotherm for
cluster [0Zn,(CO,),] of an oxygen-centered Zn, tetrahedron that is Waals atoms of the frameworks. Hydrogen atoms have been omitted. MOF-5 at (A) 78 K and (B) 298 K.
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A New, Methane Adsorbent, Porous Coordina-
tion Polymer [{CuSiF4(4,4'-bipyridine),},]

Shin-ichiro Noro, Susumu Kitagawa,* Mitsuru Kondo,
and Kenji Seki
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" b Figure 2. a) Space filling model of the channel structures along the ¢ axis. b) Along
the a or b axes. ¢) The 3D network. Atomic colors are as per Figure 1. The hydrogen
atoms, one pyridine ring of the disordered 44%bpy ligand, and crystallized water
0 L L L 1 L L L ) malecukes are omitted for clarity. The pore size given in the text was estimated from
[ 5 10 1= Fe) 25 30 35 40 this Figure when all the hydrogen atoms arc added to the 4.4-bpy mokcules in a
spacc-filling model. d) Horvath -Kawazoe differential pore volume plot. Only one
Flam ————— sharp peak at approximately 78 A was chserved, which indicates that the size of
Figure 4. Methane adsorption isotherms at 298 K over a pressure range microporous channels are regular.

1= 36 atm (A= absolute adsorption).
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