Pillared Layer Structures
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Coordination Pillared Layer Structure (CPL Series)
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3-D Structure of [Cu,(pzdc),(pyz)] (CPL1)
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Adsorption Properties of CPL-1
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Isosteric heat of adsorption (CCQ,)

CPL-1 =34 KJ/mol
Silicalite -1 =20 KJfmaol
AC =25 Kdfmol
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Schematic view of gas import system at BL02B2
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XRPD Patterns of CPL-1 in 80 KPa O, Gas
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Structures of Bulk Solid O, under Atmospheric Pressure

B-0,
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a =6.78A a=3.30A a =5403A 0-0 3.200A
0-0 3.39A c=11.26 A b =3.429 A
0-0 330 A c =5.086 A
B =132.53°

J.Phys.Chem.B,2005,109,23378. Angew.Chem.Int.Ed.2005,44,2920.

In situ Raman Spectrum of CPL-1 at 80 KPa of O,
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ParamAGRLiT— a dipolar molecule
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Structures Properties
(Clusters, Wires, (Magnetic, Conductive,
Ladders ...) Dielectric ...) o
or physical stimulus

Nature, 2006, 444,584. News & Views
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The symbiotic unification of “softness” and "regularity‘

Incuganic Porows Majenials

regularity

Prediction

or physical stimuius

Bull.Chem.Soc.Jpn. Accounts 1998, 71,1739.

Soft Porous Crystals (SPCs)

Definition

1. Single crystals: Long Range Regularity
2. Transformable foms: One crystal form to others
3. Porous frameworks

n-a

Flexible Framework

Motifs for Soft Porous Crystals

stacked layers flexible pillars interpenetration

Soft Porous Crystalsl

interdigitation
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(n—m stacking) cygshion pillar
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Angew.Chem.Int.Ed.2003,42,428.

Synthesis of z-stacked pillared layer structure

H
Cu(CH,CO0) H,0  * 6“”‘ *

HO
Hdhbce bpy

Monoclinic, P2/c (#13)
a=8.167(4), b=11.094(8) A,
c=15.863(2) A $=99.703(4),
V=1416 (1) A3, 7=2

R=0. 065, Rw=0.103

NO—OF — {[Cu,(dhbe),(bpy)] H,0},

green crystal

Channel Structure of [Cu,(dhbc),bpy]

Cell Parameters

as-synthesized
h—

CPL-p1 CPL-p1”
a/A 8.167(4) 8.119(4)
b/A 11,0048  11.991(6)
c /A 15.863 (2)—>11.17(1)
B/deg  99.703(4)  106.27(2)
D /A 43 — 20
V /A3 1416 (1) 1033 (1)
p/g-em?  1.22 1.67
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Responding to Supercritical Gases 298 K
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3-D Structure of [Cu,(pzdc),(pyz)] (CPL1)

Cu2+ 2D Layer

Adsorption Isotherms at 303 K on Activated Carbon Fiber
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Adsorption isotherm of C,H, & CO, in CPL-1
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acetylene molecule incarcerated in a porous framework
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 interaction between C,H, and oxygen atoms
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contraction of the O...O distance (76 A
(hydrogen bonding, O...H = 2.20 A)

Crystal Structure of CPL-1 with Acetylene at 170K

micropore volume
99.7 A3/ unit pore

density (C,H,)=0.44 g/ cm?

Acetylene crystal: 0.75 g/ cm®

Compression limit 0.2 MPa = 0.0021 g / cm®
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Saturated phase
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In-situ synchrotron powder diffraction patterns
of CPL-1 with C,H, gas at 10 kPa
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Angew.Chem.Int.Ed. 2006,45,4932.
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Crystal structure of phase M & S of CPL-1 with C,H,

Intermediate adsorbed phase M Saturated adsorbed phase S

van der Waals radii H(1.2A)+0(1.4A)=26A

acetylene carboxylate

Crystal structures of CPL-1 with adsorption of C,H,

Hollow phase | Intermediate phase M Saturated phase S
0% ~70 % 100 %

Nanochannel —>

direction
Veell [A%] 1019.2 — 1063. — 1036.1
cell [A%] 1019.25(5) expand 063 03(22”"30t 036.18(3)
Orientation of pillar pyrazine-ring is dramatically changing

Angew.Chem.Int.Ed. 2006,45,4932 |
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