[ SERMHERAEL S — ]

fl =

Synthesis of blue fluorescent Zr0,:Ti, P/Al,0; composite sintered bodies
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Blue fluorescence phosphor Zr0,:Ti, P/Al,0s composite bodies were fabricated by sintering {ZrO,
+ 1000 ppm Ti + 4000 ppm P} powder, which had been heat—treated at 1500° C, and «—Al:0; powder
at 1500° C. No cracks were observed on the fabricated blue fluorescent Zr0,:Ti, P/10, 30, 50,
and 70 wt%Al,03 composite sintered bodies. The fluorescence intensities of the Zr0,:Ti, P/10,
30, 50, and 70 wt%Al,03 composite sintered bodies were 77, 82, 85 and 82%that of the Zr0,:Ti, P
blue phosphor powder, respectively. The internal quantum efficiency of the blue fluorescent
71r0,:Ti, P/50 wt%Al.0; composite bodies was 57% when excited at 280 nm. .

il =

Synthesis of thallium silicate glasses from T1,0; and Si0O, and their electrical properties
S. Nakayama®! and T. Asahi™?
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Glasses with the batch composition (T1503),(Si0s) 1y (x = 0.20-0.40) were synthesized by melting
a mixture of T1,0; and Si0;, and their electrical properties were investigated. It was confirmed
that the Tl in the thallium silicate glasses existed in the mono— and trivalent states. The
electrical conductivity of the (T1:0s) ,(Si0s) -, glasses increased with an increase in the x value
in the range of x = 0.20-0.40. The electrical conductivity of the glass with the batch composition
of  (T1503) 0.40(Si02) 0.60 (analyzed composition: (T1750) 0332 (T17"203) 0061 (S102) 0.607) was 5.0X 107,
2.4X107%, and 9.6X107° S-em" at 150, 200 and 250 °C, respectively.
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High oxidation activity of thallium oxide for carbon combustion
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The catalytic behavior of thallium (III) oxide (T1,03) with respect to the combustion of carbon
black was investigated using thermal analysis, X-ray diffraction analysis, scanning electron
microscopy, and the ®0-isotope exchange technique. The thermogravimetric—differential thermal
analysis results revealed that the combustion temperature of carbon black (650 ° C) decreases
dramatically, to 320 ° C, when it is mixed with T1,0; (2 wt% carbon black + as—purchased T1,0s),
owing to its oxidation by T1,03, which has the ability to readily release its lattice oxygens.
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Carbon oxidation characteristics of vyttrium manganate catalyst prepared via urea
decomposition
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YMnO; is a hexagonal crystal characterized by high carbon oxidation activity. In this study,
carbon black powder has been directly oxidized at temperatures as low as 250 °© C with the active
oxygen species generated by YMnOs catalyst. The activation energies measured for the non—
catalyzed and YMnOs—catalyzed carbon oxidation reactions were 160 kJ-mol™ and 131 kJ mol™
respectively. During combustion testing of particulate matter in a ceramic form coated with
YMnOs, the captured soot was continuously purified at a temperature of 350 ° C.
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A violet blue phosphor was prepared by thermal treatment of HZr;(POs)s at 700 ° C in a reducing
atmosphere and its PL was investigated. The phosphor shows violet blue emissions at around 392
nm when excited by 254 nm UV light. Its absorptivity, internal and external quantum efficiency
are found to be 43, 41, and 18 %, respectively, at room temperature when excited at 254 nm.
Analyses using non—dispersive infrared absorption, X-ray fluorescence, scanning electron

microscopy, X-ray photoelectron spectroscopy, and X-ray diffraction suggest that such an
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emission originates from the formation of hydrogen and oxygen vacancies in the phosphor during
the thermal treatment of HZr;(POy)s.

£ EH

Effects of supercritical carbon dioxide treatment on the morphology of poly(L-lactide)
Chikara Tsutsumi *1, Ryouji Watanabe *1, Ayaka Tokumaru *1, Nao Kuwaoka *1, Yuushou Nakayama
*2, Takeshi Shiono *2
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Synthetic L-lactide random copolymers can be employed as controlled release materials when
prepared using supercritical carbon dioxide (scCO;), since they are biodegradable via hydrolysis
To determine the effects of thermal properties on polymer performance following scCO, processing
three types of poly(L-lactide) having different properties were assessed. The 7, of one poly(L-
lactide) sample (H-100) was found to be approximately 170 ©C over the processing pressure range
from 8 to 18 MPa, while a second sample (H-440) also showed a constant value of approximately
152 ©C. In contrast, the poly(L-lactide) REVODE exhibited a 7; of 146 ©C prior to processing
but a higher value of 147 ©C following treatment at 8 MPa. Unlike the H-100 and H-440, the 7,
value of the REVODE tended to decrease with increasing pressure. The 7, values increased greatly
under mild conditions of 8 MPa pressure and a temperature of 40 ©C. In particular, the 7, values
for the H-440 and REVODE increased by 4 ©C and 5 ©C, respectively. All 7, values were lowest
at 12 MPa and increased with increasing processing pressure, although the effect of processing
temperature was minimal. The AX.psc of the H-100 was 18% initially but increased to 20% upon scCO,
processing at 40 ©C and 14 MPa, and showed further increases at higher processing temperatures.
Although the relationship between processing temperature and X. psc values for the H-440 showed
the same trend as observed with the H-100, a different trend was seen for the REVODE. The X, wm
values obtained from the XRD analyses differed from the values generated by DSC analysis, and
showed a maximum degree of crystallinity following processing at 80 ©C both with and without
scCO, treatment. ATR FT-IR analyses identified peaks due to semicrystalline regions in poly (L—-
lactide) samples treated with scCO;, even when applying low temperatures.
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Enzymatic degradation of poly(L-lactide) treated with supercritical carbon dioxide
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To investigate the factors that affect the physical properties of poly(L-lactide) [poly(L-
LA)] processed with supercritical carbon dioxide (scCO,), the present work assessed the
degradability of poly(L-LA), as well as its thermal and mechanical properties before and after
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processing. The thermal properties of three types of poly(L-LA) (H100, H440 and REVODE), each
having different properties, were examined. Poly(L-LA) films were treated with scCO, using a
high pressure reaction apparatus at 40 °C and 14 MPa for 3 h. The treated samples subsequently
underwent enzymatic degradation tests using proteinase K. The poly(L-LA)s processed with scCO;
degraded more slowly compared to polymers not treated with scCO, during the early stages of
degradation. Scanning electron microscopy images of the degraded, scCO;—processed poly(L-LA)s
indicated close spacing of the cavities generated by degradation. The 7, values of all poly(L-
LA)s increased with scCO; processing, which influenced the degradability. Although the
degradation of processed poly(L-LA) was slower than that of unprocessed poly(L-LA) in the early
stages, the degradability of the treated H440 and REVODE samples was identical to that of
specimens without scCO, processing after 160 h. In addition, the poly(L-LA) treated with scCO.
was found to be degraded by proteinase K at a constant rate. The relationship between
degradability and crystallinity was examined, and untreated H100 was observed to rapidly degrade
in contact with proteinase K. The crystallinity indicators X.psc and X g increased after scCO,
processing, such that the degradability of the treated sample was reduced. In addition, both
the X.psc and X,y values of untreated and treated H100 increased with degradation. Although the
degradation curve of the REVODE was similar to that of the H440, the changes in the crystallinity
of untreated REVODE were different from the results observed for the H100 and H440. XRD data
showed that the diffraction peaks of the untreated H100 and the poly(L-LA)s treated with scCOs,
which were more highly crystalline, shifted to smaller angles as the enzymatic degradation
progressed. Examination of the mechanical properties indicated increases in tensile strength
and elastic modulus and decreases in elongation after scCO, processing, suggesting that the
polymer chains were moved closer together. In conclusion, scCO; processing appears to uniformly
contract polymer chains in both the amorphous and crystalline regions
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