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LRIZFFRHFETS
Creative Science for Space

“Space” is not a simple void structure
but that with functionality

To Develop
Chemistry of Nanoporous Compounds
Physics of Nanoporous Compound

= (4] [ PreTSI——

“X— FJL(m)” scale




4 cm?/cm

i %%
B Geeereree B
0.8 x 0.8 nm?

, Porous Cube (1 cm?)

150 cm? (NTP)

400 cm?/cm?

Key — BMI&S
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L.-L ” - X

OHe#oe H

10 kJ/mol c—-2¢C

358 kJ/mol
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Self-assembling at ambient condition
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'

Natura abhorret a vacuo. BRIERZEZHS (FURAFTFLR)

-

+ 1st Generation

+ 2nd Generation

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

Basic Unit

First Gas Adsorption (25 °C)
030" E $ @

[Co,(4,4"-bpy)5(NO;),]

2.5

gl‘!uvmﬂﬂa Gas Adsorption i

NSOy

0 5 10 15 0 2% 1 %
Angew.Chem.Int.Ed. 1997, 36,1725. P/ ata

Cu(BF,),6H,0 + (NH,),SiFg + 4,4-bpy

H,Ol/ethyleneglycol [Cu(4,4"-bpy),(SiF4)I8H,0

S ‘J./. 'G'C"';‘,L/

Angew.Chem.Int.Ed.2000,39,2081.
J.Am.Chem.Soc.2002,124,2568.

Space-Filling Type Framework of [Cu(4,4’-bpy),(SiF;)]

b c

Channel Size 8.0x8.0 A2 Channel §ize 8.0 x4.0 A2
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Self-assembly Process of Cation, Anion and Neutral
Ligand

SiF¢Z

\ iu Pore < 2nm
. |:> Micropore Filling
a U
i — — o | \\e/
N2\ \/
\l(
0.8 x 0.8 nm?
{fﬂ ?LG) §3\§ C[zjipillary Condensation
L] L
BALE U VaRY.
[ | i
E¢74=FiR >50 nm | !
Y \
AJH 2 nm~ 50 nm
7,"9['}1' : . - < :2: nm : - : : : : : Micropore Filling
ST o Ses et e i U
A—iS=zqym | 07~ 2nm o | -
Soinaine S i e/ E Leiin Dol Lol Lol
‘7)!«}“3747D;L - < 0 7 nm \\A,I : #ﬁﬂﬂ (‘t{?]’ﬁef I.\" G T ﬁiﬂﬂ(;ﬁﬁﬁ‘
"IJUPAC Mannual of Symbols and Terminology",
Pure and Appl. Chem.  31,578(1972).
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Earth Environment

Energy Technology
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AsahiNewspaper, 1997, 10, 3
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DOE/CH, : 150 cm3/cm? (35 atm)
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Compressed Natural Gas Vehicles (CNGV)
#200KFE

L1
o Vi |

220 cmd/g

DOE 150 cm?3/cm3 /30 atm®=

& 1 OSEMT

W& KRR RN Adsorbed Natural Gas Vehicles (ANGV)

BASF (K1)
Scale up 20 kg MOF-5/batch — Semi-technical
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