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01 Concept of cooperative function in a configurationally

designed nanostructure.
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[X]2 Schematic illustration of 4-n-heptylaniline molecule
fitting into the organic-inorganic nanostructure in
alkyl-grafted MCM-4178).
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3 Nano-structured water-tolerant catalyst 9.
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4 Water adsorption isotherms for the catalyst and its
precursors. (a) SBA-15. (b) Octyl- and aminopropyl-
grafted SBA-15. (¢) H;PW,04¢-lodaded nanostructured

catalyst.
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[X]5 Relative activity of the water tolerant nano-catalysts

having different alkyl chains.
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31 Activity of catalysts for ethylacetate hydrolysis in

water.
Catalyst Acidity of Catalytic activity
(State of catalyst) catalysts®) per cat.  per acidic

Weight® protons®

Nanostructured 0.091 (20)(]) 25.1 275
catalyst (Solid)
H3PW 1,049 1.0 (3) 78.7 78
(Homogeneous)
CsasHosPW12040® 015 0.5)  30.1 200
(Solid)
Nafion-H resin® 0.8 161.9 202
(Solid)
80,>~/Z10,® 0.35 25.5 127
(Solid)
H-ZSM-5 zeolite®) 0.39 27.6 70
(Solid)
¥-Al,05% (Solid) 0.47 0 0
HY zeolite®) (Solid) 2.6 0 0
H,50,° 19.8 992 46
(Homogeneous)

a) Acid amount (103 mol g—1).

b) u mol g-cat—! min—1!.

¢) mmol mol-acid —! min 1

d) The figures in parentheses are molar ratios of the
acidic protons : [PW,040]3 ~ polyanions.

e) Ref.17.
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Design of Mesoporous Silica-based Water-Tolerant Nano-structured Solid Acid Catalysts

Kei Inumaru

Department of Applied Chemistry, Graduate School of Engineering, Hiroshima University

We have achieved a solid acid catalyst highly active in aqueous media. The catalyst
comprises inorganic active species (H3PW[,04, polyoxometalate molecules) surrounded by
hydrophobic alkyl groups in the nanospaces of mesoporous silica. The acidic protons in the
hydrophobic environment showed the highest activity for the ester hydrolysis reaction. The
mesoporous silica nanostructure afforded paths for the efficient approach of reactant molecules
and water to the active sites. The acidic protons catalyze the reaction at the interfaces
between the liquid water phase and the hydrophobic organic layers in the nanospaces. The
hydrophobic environment around the acidic protons at the interfaces is considered to contribute
to the exceptionally high activity of the protons compared to other solid acid catalysts. The
present study indicates that a promising strategy for novel functional materials is to design
a cooperative function on the basis of the mesoporous silica nanostructure.

Keywords: nanocomposite, organic-inorganic composite, MCM-41, SBA-15



