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Selective catalytic reduction (SCR) technology for NOx
removal has been widely used to respond to environmental
regulations that have been strengthened according to
industrial development. For the excellent SCR performances,
a high specific surface area is important because
catalytic reaction occurs on the surface of catalysts. High
durability is also required for applications needing
physical strength. In this study, honeycomb-type outputs
as supports through powder bed 3D-print could have
the high specific surface area which increased by ~112%
by minimizing the thickness of inner walls. Thereafter,
SCR catalysts were finally prepared by stepwise coating
processes. Post-treatment using colloidal silica increased
the physical strength of the outputs. Slurry was prepared
by the commercial composition of VW/TiO,, and wash
coating process was proceeded under optimized
conditions. NOx conversion of 93.5% for our catalysts
was similar to those fabricated from traditional methods
in spite of scale-up from 0.5 to 1.0 inch. Therefore,
SCR catalysts prepared by the 3D-print and coating
processes indicate economic feasibility through reduced
use of additives and probability of printing the
complex-shape support for high specific surface area.
The improved properties were characterized using a
universal tester and fixed bed reactor.
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Dielectric breakdown resistance is a key variable that
must be firstly considered when selecting a high-voltage
capacitor, and is greatly dependent on the chemical
structure and their composition of the dielectric, atomic
defects, and solid structure and defects. Dielectric
breakdown refers to a phenomenon in which a dielectric
material changes from an electrical insulator to a
conductor as the applied voltage to the dielectric
increases. The applied voltage at this time is generally
referred to as dielectric breakdown strength. In this
study, in order to prepare a ceramic composite with
UV curable good insulation breakdown resistance
materials, a biomass-derived photo-curable platform
chemicals and ceramic materials such as alumina and
fumed silica were synthesized, respectively. Especially
photo-curable platform compound was synthesized
using isosorbide and PO3G, and acrylate functional
groups were terminated on the surface of alumina and
silica to response UV light source. And then, a
photo-curable ceramic composite was fabricated by
mechanical methods, and finally UV irradiation system
was employed to manufacture ceramic composites of
2 inch specimen. It will be confirm that the dielectric
breakdown strength and its characteristics for ceramic
composites at voltage of 10 kV for 1 minute.
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