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Nano-sized metal-organic frameworks (NanoMOFs) are expected to have improved catalytic
performance due to their high accessible surface areas and abundant reactive sites.
Nanoparticulation requires controls of the substrate diffusion rate and the number of nucleation
sites. While methods such as MOF formation in microemulsion” and the use of microwave to
induce localized nucleation® are known, crystallinity of the resultant nanoMOFs is reported to
be low. In this study, we tried to synthesize nanoMOFs in polyimide gels® (Fig. 1). The
diffusion rate of MOF precursor was controlled by using polyimide gels with pores of different
sizes. It was also confirmed in this study that the heterogeneous nucleation, induced at
interfaces between pore skeletons of polyimide gel and the precursor solution, contributed to
the size control of MOF. The MOF particles synthesized in polyimide gels with different pore
sizes were characterized by microscopic and spectroscopic techniques.

Keywords: MOF,; Nanoparticulation; Polymer; Gel

& JE — AEER (MOF) (33— 7ML & SV R EEZ R & L o 2 45
HiE - HTRSE OFSRE 2 79 5, FFICT /B b S LT &8 — A SR (nanoMOF) 11,
RIAFECPUNTEMEY A N ORI X A tEgE DM EXEIE S b, T/ K f{biidst
B OPLBOH R DOHH RO D, v~ 7 rnZ~v iy a 2 WD L DR,
~A 7 v ERHWCTRFTICEAERZ S EE T HE 2R EOFERMLNATND
D3, T TR BN A A BRI N T DITRERME DS R 5 E W) RENH D,

AWZEIL, BW—72 A VA EZ AT LH5RV A IR0 Y (Fig 1) ZH0WE
nanoMOF D& RIEDOEEZ B E LTz, B A4 XOMILzET RV A I K7
NVERWD Z & T MOF RiBRAOIEHHEEZHE L=, ‘xff %
ikq%%%%ﬁmﬁféﬁﬁ%%%ﬁzkmiwMm?:ggwéggwwgé
PRSI RERBHREND L BRTEATHRL,  Sal IS S
KU A X RPAOEVHERRICE > TRE—ARE ‘ﬁ*ﬂ% —
HELTL, ABRKTEIRIAIRFVEMEHLTABKL  Fig. 1. Porous morphology
72 MOF KL 1- DR E K OREE DFENTIC OV Tl 95, of the polyimide aerogel
1) D. Tanaka et al., Nature Chem., 2010, 2, 410
2) Z.Nietal., J. Am. Chem. Soc., 2006, 128, 12394
3) MAKE - &fpFrE [EWRIGERAFY A I =7 a7/ L OER LG B AL

FRE 104 FFFEE (2024)

© The Chemical Society of Japan - [PB]-2pm-55 -



