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Designing a highly efficient and eco-friendly mineralization
process for isopropyl alcohol (IPA) -contaminated water
in the semiconducting manufacturing industry remains
a great challenge. In this work, we present copper-doped
iron oxide catalysts that can significantly enhance the
peroxydisulfate activation under UV light and accelerate
the mineralization of IPA. This UV/PDS/Cu-iron oxide
system degraded IPA (10 ppm) within 1 and 30 min.
The copper doping resulted in increased production of
sulfate and hydroxyl radicals via synergistic activation
of PDS by UV and Cu-Fe,0O3 photocatalysts, and also
dramatically suppressed the recombination of
electron-hole pairs and improved the interfacial charge
transfer. Next, we prepared catalyst/filter complex by
immobiliing Cu-Fe;O3 catalyst on a free standing filter.
This catalyst/filter complex also showed comparable
performance with the powder-type system, which is
favorable for practical applications.
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The development of flexible ceramic nanofibers has
attracted much attention because they may be able to
overcome the intrinsic brittleness and thus be applied
towards air/water filtration media. Moreover, the
pristine ceramic nanofibers can be coated with TiO,
using a sol-gel process. The TiO; coating layer would
improve the photocatalytic degradation ability. The
ceramic nanofibers could be prepared through sol-gel,
electrospinning, and calcination processes. The ceramic
precursor solutions were mixed together and
electrospun using an electrospinning device. The
as-spun nanofibers were dried and calcined in air. For
TiO; coating, the pristine ceramic fibers were submerged
in the TiO; sol and rinsed. The TiO;-coated ceramic
nanofibers were dried and calcined in air. Finally, they
were evaluated with respect to physicochemical
properties, membrane performance, and photocatalytic
degradation. For the development of flexible ceramic
nanofibers, the concentrations of ceramic precursors
were adjusted so as to control two major parameters
(grain size and fiber diameter, respectively). It was
consequently revealed that smaller grain size and larger
fiber diameter could increase the flexibility. The
TiOz-coated ceramic fibers showed excellent
adsorption/degradation of humic acid (HA, 88.2%),
methylene blue (MB, 92.4%), and tetracycline (TC, 99.5%).
Six recycling tests were performed to evaluate the
reusability of the TiO;-coated ceramic nanofibers. The
adsorption/degradation efficiency for HA, MB, and TC
decreased by 3.7%, 2.8%, and 2.2%, respectively. As the
the nanofiber
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ceramic precursor were increased,
diameters increased, the specific surface area decreased,
and the grain size decreased, thereby enhancing the
flexibility of ceramic nanofibers. The TiO;-coated
ceramic nanofibers were considered for two aspects:
(1) the ability to simultaneously perform separation and
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degradation and (2) improving the efficiency of
photocatalytic degradation.
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Carbon dioxide is an important green-house gas that
contributes to global warming and climate change. To
reduce atmospheric carbon dioxide concentration,
development of novel technologies for the capture of
carbon dioxide from large stationary carbon dioxide
emission sources is important. The most common
method for carbon dioxide capture in use today is
absorption with aqueous alkanolamines. However,
conventional absorption processes have some problems
such as the high energy consumption, foaming,
channeling, entraining and flooding, etc. Membrane
contactor can be a good alternative carbon dioxide
capture process. Gas-liquid hollow fiber membrane
contactor process for gas separation has interesting
advantages compared with conventional absorption
process due to the higher interfacial area, increased
the capacity factor, and low energy consumption. Over
the last two decades, while remarkable progress has been
made in the development of membrane contactors for
the separation of carbon dioxide from gas mixtures,
there are still many hurdles to cross before this
technology can be commercialized. To improve and
optimize the performance of the membrane contactor
process to make it suitable for commercialization, it
is important to identify suitable membrane materials,
study the membrane pore structure, optimize the
operating conditions, and develop suitable absorbents.
Ceramic membranes are more stable than polymeric
membranes in carbon dioxide absorption process using
amine solution as absorbent.
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Porous SiC ceramics show a combination of excellent
properties which include low bulk density, adjustable
permeability, controlled electrical and thermal conductivity.
Combination of such outstanding properties have made
SiC a widely accepted material for various applications



including electrically conductive catalytic supports and
heatable-filters. In this research work, the influence of
various transition metal (Mo, Co, Ni, Fe) additives on
the electrical and mechanical properties of mullite-
strengthened SiC sintered in the range of 1100-1500
°C was investigated. The addition of metal additives
reduced the electrical resistivity, enhanced the
mechanical strength and produced samples with an
approximately 40% porosity. The decrease in electrical
resistivity was attributed to the in-situ formation of
electrically conductive metal silicides. The comparative
study shows that at the same metal-additive content
(15 wt%), Fe was the most effective element to reduce
the electrical resistivity and increase the flexural
strength, which were recorded as 8.0 x 10° 2 - cm and
20 + 2 MPa, respectively, of the samples sintered at
merely 1300 °C.
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