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T VT EF LY DIGKEASUGHE, (a) Pd + PEI (L) @HSS, (b) Pd + PEI (B) @HSS, (¢c) PA@HSS;

Reaction conditions: catalyst (Pd 0.5 mol%), phenylacetylene (1.0 mmol), MeOH/1,4-dioxane (10 mL), H, (1 atm),
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Design of Heterogeneous Catalysts Using Nanospace of Hollow
Silica and Their Catalytic Applications

Yasutaka Kuwahara™** and Hiromi Yamashita™™**

*Division of Materials and Manufacturing Science, Graduate School of Engineering, Osaka University

**Unit of Elements Strategy Initiative for Catalysts & Batteries (ESICB), Kyoto University

Hollow silica spheres possessing void space from tens to hundreds of nanometers in size can be used as a plat-
form material for the design of advanced heterogeneous catalysts, because the enclosed void space is expected to
be useful for encapsulation and compartmentation of active catalytic components, and the outer silica shell acts as
a physical barrier to protect them from leaching and aggregation or endow them with a molecular sieving proper-
ty. Although a number of strategies have been developed for the synthesis of hollow silica structures encapsulat-
ing catalytic components such as metal oxides and metal nanoparticles in their internal void spaces (so-called
“yolk—shell” structures), most of them requires complex multiple synthetic procedures. We have recently devel-
oped several methodologies for the synthesis of yolk—shell structured catalysts by using O/W microemulsions or
aminopolymers as templates. In this review, the synthesis of hollow silica structures containing TiO, particles or
Pd nanoparticles as catalytically active species and their catalytic applications are described.

Key words: hollow silica, template synthesis, heterogeneous catalyst, metal nanoparticles, aminopolymer
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Aftertreatment Catalyst Technology
for Diesel Engine Emissions:
The Challenges and Application of Zeolites
for Future Technology

Takashi Yamada
Johnson Matthey Japan G. K.

Diesel engine is known as a fuel economy friendly power source. Because the exhaust gas contains very high
concentration of oxygen, the aftertreatment catalyst technologies of diesel vehicles has been developed to utilize
several kinds of catalysts to meet stringent emission regulations globally. Zeolite is one of key components of
diesel engine aftertreatment catalysts, its application was found in early 2000s for hydrocarbon trap function of
diesel oxidation catalyst, then selective catalytic reduction catalyst has been developed with the unique function
of metal ion exchanged zeolites. In this paper, the history of diesel engine aftertreatment catalyst technology is
described in parallel with the history of its use of zeolites. The latest technologies for current and future emission

regulations, and the contribution of zeolite technology to them are also given.

Key words: vehicle exhaust gas emission regulation, diesel engine exhaust gas aftertreatment catalyst
technology, NOx selective catalytic reduction catalyst, NOx storage catalyst
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