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Towards Establishing Environmentally Benign Material Synthesis

and Devices and New Material Circulation Systems.

This DOWA Holdings Co., Ltd. Sponsored laboratory was inaugurated in FY 2004 and comes under the endowed division of Graduate

School of Environmental Studies. The main study aim of our laboratory is to solve the problems for conservation of our environment taking

the viewpoints of both manufacturer and high-consumption society into consideration. The researches in this division are categorized mainly

into (a) establishing the process of valuable material resources released in the society and control, recycle and dispose of them efficiently and

safely, (b) inventing the preparation of functional materials that can nurture environmental friendly engineering applications such as

electronic devices to relieve impact on the environment.
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Fig.1 Ms. Regina in charge of WEEE Directive and Ms. Nicole in charge of Battery
Directive joined our meeting at the German Ministry of the Environment.

We are mainly focusing on the degradation of contaminants in the
geosphere environments and the development of recycling
technology and social system of secondary resources.

From the viewpoint of the Circular Economy, we visited the German
Ministry of the Environment, and investigated about the domestic
WEEE system named "ElektroG2" that was amended after the
enforcement of new WEEE Directive (Waste Electrical and
Electronic Equipment). In addition, we have been contacting with
some organizations about circular economy policy.

In the geopolitical environment, we have been concentrated to
Thai-cooperation in this year. It was enforced the new law, mainly
based on groundwater monitoring in Thailand, and they needs more
information.

Our Graduate School has a lot of knowledge of soil and groundwater
pollution, so we are invited by DIW (Department of Industry
Works), and lectured to their members in the seminar with Kasetsart
University's lecturers. Also, we have agreed to conduct the research

and the cooperation in this field mutually.

Fig.2 Prof. Komai, Prof. Inoue and Prof. Shiratori lectured about the contaminated soil
& groundwater to Thai DIW members.
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Study of Functional Materials
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In our laboratory, we developed deep UV light emitter and photo
detectors.

By improving the crystallinity of the AIN template and the MQW
light emitting layer,

the internal quantum efficiency was raised to about 80%. This
fiscal year, we conducted various basic tests for improving the light
extraction efficiency.

Regarding the photo detector, we developed an AlGaN detector

sensitive to a specific wavelength band in the ultraviolet region.

AlGaN Schottky Diode Photo Response
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Fig.3 Texture formation of sapphire substrate by dry-etching.
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Fig.4 Photo responsivity of the AlGaN photodetector.
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Control of Environmental Materials

[BEAH—R>F/Fa1—7 (SWCNT) OFmEmHENL
FINA ANDISE ]

BRAT/N\A ROEB IR EANDHEICH T IERIBERARLS. KA
BEA—RYF/F1—7 (SWCNT) ZHW-EREFKE (Field
Emission ; FE) BRENIC L2 FEAEN T/ ROERALERFTLTWNS,
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Our study theme in this division is to construct devices and produce
new materials for saving or effective utilization of energy.

------ Invention of flat panel lighting device for saving energy

We focus on lighting devices with high power consumption in our
living environment, and study to create new flat-type luminaires
with lower power consumption than present devices. Carbon

nanotubes (CNTs), as one electron emissive assembly in light
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KHRRE VFULAIAYZREMOBEBH LTSI ZFA L.
AVRYYMEICE>TERNICEEHEIh TS, RERFAETD
BRFERBZAEI THAEICT B DEIREZRF > ZRE M
ZRIRHITBIEZBRNELTWS,
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----- Construction of a charge system with high power output, long
cycle property and microminiaturization.

We develop to construct an accumulation of electricity with good
charge-discharge characteristics in order to save renewable energy
or surplus power from co-operative energy. Active materials and
anode/cathode electrodes in a lithium-ion secondary battery, which

is a base system of energy storage system, are researched availably

emission materials, are applied into the flat lighting device. We

DEBNREZERT 5o, mfER{ILLc SWCNT Z35—IC A E
LB EEEFREEFELTHW FE B RE S 6 5B E EHE attempt to introduce CNTs positively in electric device for the first
T 400 BIIBEEMRT DT EICRY LI, BiE&( CNTDiE=yy  timeinaworld.
— A BIEFRENEERID CNT REICEHE I, HBSENIEBICE V.
BRIF. REEEAINMEHI CEZDEEDEREZR > CNT 248
WEBULBEZHRL. TORICEREZEY Z—)LAET CNT OfF
RILERETZFEZRE UL, CNT ZBWBFT/\1 AFAHKICH
WTHBERIIFEBICERZDHIHERTHD., SEEHEILCNTOE
FTFIAZNDIGARENERT 26D EHFT 3,
SSICBARBEAREROEALZEIRE IR MWARKEEHR
fAFAEHIEILS B, BFT/\1REUTHE FE EF RN EREICT
ZA5NZDEBUCRELENSRFEUTOREREZETLTNS,
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Lithium-silicate-oxide compound

Fig.5 STEM images of the Si, Li20, and CuO composite. (a) SEM image showing the cross-sectional view of the microscale particles
obtained by grinding Si, Li20, and CuO. (b) STEM cross-sectional view of the composite particle. (¢),(d) Enlarged STEM images of the
areas marked in (a). Black dots indicate Cu3Si alloy grains in the composite particle. STEM image insets indicate the diffraction patterns
of Si (110) and amorphous silicate compounds. (e) Structural image of the Si, Li2O, and CuO composite as an aggregate of Si and Cu3Si
nanoscale grains on amorphous silicon monoxide with a Li-silicate oxide compound (likely Li2SiO3) and a Li-Si alloy (likely Li4Si).

BIclE SiETHMEE LTER T2 ERRERTRTH B, BAld to obtain a high capability and long charge-discharge cycle

Si. B&ML$A (11 )CuO (or 3@ Cu). B{LUF YL Li20 XA /4 Properties in our laboratory.
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Fig.6 Comparison of cycling properties of an anode with the prepared composite of Si, Li2O, and CuO (red line), a composite of Si and
CuO (blue line), a composite of Si and Li20 (green line), a mixture of Si, Li20, and CuO (dotted line), and Si particles as a reference (black
line). The attenuation observed for the composite of Si, Li20, and CuO after 800 cycles is due to peeling of the film from the Cu foil.
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