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This study investigated the addition of various oxides to further improve the catalytic
characteristics of Tl:0;, which offers a high carbon combustion catalytic capacity to lower the
carbon combustion temperature of 660 ° C by ~300 ° C. Mixtures of carbon (2 wt%) with composite
catalysts comprising 20 wt% T1:0;-80wt% added oxide were analyzed using DSC. Bix0; offered the
best improvement, where the exothermic peak temperatures for carbon combustion of carbon with
various T1:03-x wt% Bix0; composites were lower than that of carbon with pure T1:0s. Isothermal
TG measurements were performed using a mixture of carbon and the T1,0:-95 wt% Biz03 composite
catalyst, where a 2 wt% weight loss (i.e. removal of all carbon) was achieved above 230 ° C. A
porous alumina filter was coated with the composite catalyst and carbon was deposited on the
filter surface. The filter was held at constant temperatures under air flow, which confirmed
that carbon was completely removed at 230 ° C. This study demonstrated the potential for using
these composite catalysts in self—cleaning particulate filters to decompose and eliminate fine
particulate matter and diesel particulate matter generated from steelworks, thermal power plants,
and diesel vehicles simply using the heat of the exhaust gas in a factory flue—gas stack or
vehicle muffler.
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The ion—exchange behavior of Hs0 ' in (Hs30)Zro(PO.) s and alkali metal ions, M", was examined in
an aqueous solution. The pH titration was performed using a 0.1 mol:L'-M'OH solution (M'=Li, Na,
K, Rb, and Cs), while stirring and distributing (Hs0)Zr,(PO,)s in deionized water. In K, Rb, and
Cs, the pH value increased to ten or more after adding the M'OH solution. Therefore, it was
believed that ionic exchange with Hs0' in (Hs0)Zr;(POs)s did not advance. Conversely, ionic
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exchange with H;0" was observed at Li and Na. In Li only or Na only, Li was easily immobilized
and leached, and Na was inferior to Li. In LitNa, the immobilized amount of Li decreased, Li
leaching was difficult, and the immobilized amount of Na increased.
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This study aims to identify the factors affecting the characteristics of samples, such as
photoluminescence intensities, and identify the relationship between performance improvement
and the search parameters for material composition. Subsequently, we optimize the experimental
conditions to provide the maximum characteristic value. First, the process parameters are
introduced as input values to the artificial intelligence (AI)-based model; then, we obtain a
generalized equation to establish relationship between the characteristics of the samples and
the process parameters. Subsequently, the new samples suitable for determining an accurate model
and optimizing the process parameters are calculated and recommended to the user. Finally, the
obtained formula is optimized, and the optimum values for achieving maximum characteristic are
determined. Experimental validation using the Al program developed in this study found that the
two components (x, y) that provide the strongest PL intensity in the Sr,(Laio.,Euy) (Si04)¢0s 2
(x=2-6, y=0.6-1.2) red-emitting phosphors can be easily estimated from approximately 10 initial
data points.
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7105-10 mol% Scs0; (10ScSZ) has attracted attention as an electrolyte material for solid oxide
fuel cells owing to its high conductivity. However, the phase transition between cubic and
rhombohedral occurs in the range 500-600 ° C, resulting in its rapid decrease in conductivity
below 500° C. In this study, we determined the elements that can eliminate phase transition in
the range 500-600 ° C for 10ScSZ to realize high conductivity for all temperature regions. Rare
elements were incorporated to 10ScSZ. X-ray diffraction and conductivity measurements were used
to confirm the occurrence of phase transition. The results noted that the addition of La, Ce
Pr, Nd, Sm, Eu, Gd, and Tb improved the conductivity of 10ScSZ below 500° C, unlike that with
the addition of Dy, Y, Ho, Er, Tm, Yb, Lu, and Sc. Further, although the addition of Ce to
10ScSZ was considered a solution, Nd and Sm were also noted to be effective additives
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We investigated the effects of the preparation molar ratios (Cs/(Hs0)Zr,(POy)s and
Sr/ (Hs0) Zro(PO4)3) on the immobilization of Cs' and Sr*" ions in (Hs0)Zry(POs)s through heating at
250 ° C for 24 h in an aqueous solution using an autoclave. When the preparation molar ratios
were 0.4 or lower for Cs and 0.2 or lower for Sr, the immobilization of the corresponding ions
occurred almost to completion. On the other hand, for the molar ratios (1.0 for the Cs system
and 0.5 for the Sr system) at which all the Hs0" ions in (Hs0)Zr;(POs)s could be replaced by the

Cs" or Sr® ions, the immobilization reaction did not proceed readily.
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After preparing 8-mol% Y.0s—stabilized ZrO, electrolytes with Si0; contents to <40, 550, 1200,
and 2800 ppm and attaching Pt electrodes, a direct—current (DC) load test wherein 1 V was
applied at 800 C in air atmosphere for 1000 h was conducted to investigate the effect of SiO,
on the electrical properties. The DC resistance at 800 ° C for all samples increased immediately
after the test was started, but tended to stabilize over time, and remained almost constant
after approximately 600 h. The bulk and the grain-boundary resistances measured by the AC
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complex impedance analysis at 300 ° C after the DC voltage load test were increased in all
samples compared to that before the test, but no clear correlation was found between the amount
of Si0, and the resistance. Moreover, the electrode interface resistance measured by complex

impedance analysis at 800 ° C also increased after the DC voltage load test

Pl =
Simple hydrogen gas production method using waste silicon
Susumu Nakayama*1, Shigeki Kuwata*1l, Shinji Imai*2
%] Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College, *2 S—takaya Electronics Industry Co. Ltd.

Results in Materials, Vol.13, 100254, (2022)

(https://doi. org/10. 1016/j. rinma. 2022. 100254 [Open access, Elsevier] )

We investigated a simple and safe method for producing hydrogen using Si powder, which is
discarded in the semiconductor industry. Using the reaction of generating hydrogen from Si
powder and an aqueous NaOH solution, a simple hydrogen generator that imitated Kipp s apparatus
was produced. Then, by combining this apparatus with a polymer electrolyte fuel cell, an
automatic hydrogen generation system based on the amount of electric power required was proposed
Furthermore, it was found that hydrogen can also be generated using non—poisonous and deleterious
substances Ca(OH), and Na,CO; instead of the deleterious substance NaOH and adding water to the
mixture with Si powder. The by—products Nas,SiO; and CaCO; can be used as raw materials for glass.
The simple hydrogen generator produced in this study can be used as a fuel supply source for

small-scale power generation systems as an auxiliary power source
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This work attempted to fabricate biodegradable copolyester films that gradually adopt UV
shielding characteristics based on changes in crystallinity resulting from the effects of
temperature and humidity. The goal was to develop a novel UV shielding material capable of
actively regulating the passage of UV radiation solely due to morphological changes rather than
the addition of compounds such as TiO; or Fes0;. The other aim was to obtain a polymer that would
undergo hydrolysis after use to allow ready disposal. A biodegradable polymer with improved
thermal and mechanical properties was fabricated by preparing a series of stereocomplex (St)
specimens from optically active polymers. Films of these specimens were evaluated over time to
assess UV transmittance, crystallinity and molecular structure while aging at 35 ° C and a
relative humidity of 85% A series of St samples was made by combining poly (L-lactide (LA) —ran-
trimethylene carbonate (TMC)) and poly (D-LA—ramTMC) copolymers having various LA/TMC molar
ratios. St specimens made with ratios of 91/9 and 92/8 in the two copolymers or both having an
88/12 ratio showed higher crystallinity than the original random copolymers. The crystallization
of each St gradually increased during 20 weeks of storage at 35 ° C and 85% relative humidity
with simultaneous reductions in UV transmittance. The St composed of poly (L-LA—ram-TMC) (80/20)
and poly (D-LA-ramTMC) (81/19) was less crystalline and so it crystallized more rapidly during
storage, similar to the original random copolymers. The St films composed of the random
copolymers degraded more slowly than poly(L-LA-ran-TMC) with proteinase K.
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