HREHE 2020 (KISTEC Annual Research Report,2020)

€579

& Formation of Hydrophilic and Hydrophobic Surfaces on Plastics by a Facile Method Using a Silica Opal

& DN IRNT T T = ERR~ IRIBR T A Mk &~

# Constriction of a lattice constant in an epitaxial magnesium oxide film deposited on a silicon substrate

# Fracture Toughness of CF-Plug Joints of Ti and Epoxy Matrix CFRP

@ A New Process of Thermoplastic Polypropylene Reinforced by Interlayered Activated Carbon Fiber
Treated by Electron Beam Irradiation under Nitrogen Gas Atmosphere with Oxygen Prior to Assembly
and Hot-Press

# Properties of sol gel synthesized ZnO nanoparticles

© Wear-resistive and electrically conductive nitrogen-containing DLC film consisting of ultra-thin
multilayers prepared by using filtered arc deposition

& SSRGS 3 BRAR B O LR SURF IR I R T TR 2

& 7T AEA 7Y MAINIW T 4T

# Preparation of a Reference Material for the Determination of Hexavalent Chromium in Tap Water

& MOCVD growth of B-FeSi2 film on modified Si surface by silver and enhancement of luminescence

# Preparation of CaMgSi and Ca7Mqg7.25Si14 single phase films and their thermoelectric properties

# Epitaxial growth of Mg2Si films on (111) Si substrates covered with epitaxial SiC layers

# Kinetics of Interfacial Microstructural Variation across Insulator-Thermoelectric Semiconductor interface
and its Effects on Thermoelectric Properties of Magnesium Silicide Thin Films

# Analysis of Adsorption and Decomosition of Odour and Tar Componebts in Tabacco Smoke on Non-
woven Fabric-supported Photocatalysts

# Facile Functionalization of Cotton fabrics with Hierarchical Flower—like Ag2Ti307 layer for Enhanced
Photocatalytic Activities under Visible Light Irradiation

# Water Purification in Dark Conditions Using Photocatalytic Light-Leakage Type Plastic Optical Fiber

# Elucidation of the Electron Energy Structure of TiO2(B) and Anatase Photocatalysts by Analysis of
Electron Trap Density






@ Formation of Hydrophilic and Hydrophobic Surfaces
on Plastics by a Facile Method Using a Silica Opal

B - APBHEART T AR v —7" NS

1855 : Chemistry Letters, Vol.48, pp.541-543 (2019)

R A OB 2R Ik CRUK - BUKR 2 35 =
LITHTh LTe, TEAE 250-290 nm DER{L 7 A Fhi+ % Ak
U Fedi L C AN LA/ V2B U7, 190°CIZIZEA L
727 T AT TICNTA RV il S8 IRy
BINC AT A R—= L ZFHN LIz, ZORR, NTA/ =10
EREEN T T AT v 7 REICEET S, B 200-
230 nm O-ERR DL (FO) PHBIFIICES T DAEE
FREND ZENDhot-, £1-. LOBKICEY, 7T %
T 7 RANCBIKIERF G-I D Z ENhot, ATA
NV ST Z LIC LV BIKTEEZ, HNRTZ LI
L VBUKFmERRT DN TE, o< HITFOND
PR BARMEESD Z e TE,

QDN SIRNT T T = ANERL~ R TT A |
T & g~

&

ETHIRBETAES N —T T

Po#ES
27 (2019)

—a—HXATERNE 3543 5 pp 25—

777 2 AMNERIZIZEBAMER LETH D, T DT HK
TAEDT=DIZIT A BB & FIA L CHERIERICIEY &
b2 TRAMNETH D, REE T, M2 ARELT5
7772 OIERFIEE LT IRBEH AP TOREEE 1L —
PRI XD FEERI LT D,

@ Constriction of a lattice constant in an epitaxial
magnesium oxide film deposited on a silicon
substrate

BT HATHE TR — 7

oA 1=
WAL KZFZIRIFSCET (g 5=

[ B E SR

RAERT

A AR T — )L KZE  CAN Musa

PR FRKE SHAWUTI Shalima

VxR e T RNV A R - S VR E M

T RE

MBS R A BT IERT AR EE
FRTERY: MHERS

HA i

75

Pa#EE : Japanese Journal of Applied Physics Vol. 58
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@ Fracture Toughness of CF-Plug Joints of Ti and
Epoxy Matrix CFRP

EHITRE TR v—7 T B
&1 B

R NH~LVA— FEKR

HILE ik FAUDREE C. Michael

PB#EE - Key Engineering Materials Vol. 821 pp 131-
134 (2019)

EE R IR B AR L AR R Y~ — DT
REREBEBEN ZRT, BEREA O, WaldR % Bl
BHGUC X VIR S5 PHEARE L, &R L =
R UVHEERZE AW GE 08 g & RTET
IR N R E K M LT D 2 L3 mnotz,

@ A New Process of Thermoplastic Polypropylene
Reinforced by Interlayered Activated Carbon Fiber
Treated by Electron Beam Irradiation under Nitrogen
Gas Atmosphere with Oxygen Prior to Assembly and
Hot-Press
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@ Properties of sol gel synthesized ZnO nanoparticles
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@ \Wear-resistive and electrically conductive nitrogen-
containing DLC film consisting of ultra-thin
multilayers prepared by using filtered arc deposition
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@ Preparation of a Reference Material for the
Determination of Hexavalent Chromium in Tap Water
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€ MOCVD growth of B-FeSi; film on modified Si surface
by silver and enhancement of luminescence
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@ Preparation of CaMgSi and Ca;Mgr.2sSiws single
phase films and their thermoelectric properties
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@ Epitaxial growth of Mg.Si films on (111) Si
substrates covered with epitaxial SiC layers
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@ Kinetics of Interfacial Microstructural Variation
across Insulator-Thermoelectric  Semiconductor
interface and its Effects on Thermoelectric
Properties of Magnesium Silicide Thin Films
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@ Analysis of Adsorption and Decomosition of Odour
and Tar Componebts in Tabacco Smoke on Non-
woven Fabric-supported Photocatalysts

Tsuyoshi Ochiai
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Hidenori Saito
Yasuhisa Akutsu
Morio Nagata

FE#5E © Catalysts, Vol.10, No.3, pp.304(2020)

The release of substantial amounts of toxicologically
significant, irritant, and malodourous compounds during the
complete combustion of tobacco can generate an unpleasant
environment, especially indoors. Herein, we developed non-
woven fabric-supported UV- and visible-light-responsive
photocatalysts capable of adsorbing and decomposing the odour
and tar components of tobacco smoke under irradiation with UV
or visible light. The processes of odour component adsorption
and subsequent decomposition under irradiation were evaluated
in terms of colour changes in the catalytic system and by gas
chromatography—-mass spectrometry. By considering three
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different photocatalysts, namely TiO2, Fe(l11)-grafted TiOz, and
Cu(Il)-grafted WOs, we assessed the magnitude of odour and tar
component adsorption on the fabric fibres, as well as the
decomposition of these species after specific visible light or UV
irradiation periods. Considering the expansion of our technology
for practical applications, the best results among the three tested
materials were obtained for non-woven fabric-supported
Fe/TiO2. We believe that our technology can be implemented in
the design of interior decoration materials for creating a
comfortable environment.

@ Facile Functionalization of Cotton fabrics with
Hierarchical Flower—like AgQ.TizO; layer for
Enhanced Photocatalytic Activities under Visible
Light Irradiation

Mouheb Sboui
Mohamed Faouzi Nsib
Tsuyoshi Ochiai

Fa#EE © Cellulose Chemistry and Technology, Vol.54,
No.3-4, pp.395-403(2020)

This paper reports on a facile method for the immobilization
of flower-like Ag.TisO7 architectures on cotton fabric by a mild
alkali hydrothermal process at 130 °C, followed by ion exchange
in an aqueous solution at room temperature. Evidence of the
generation of silver titanate (Ag2TisO7) was obtained by Raman
and XPS, and the morphology of the appended structure was
analyzed by FE-SEM. The photocatalytic activity of the titanate
material under sunlight stimulant was evaluated with the
photodegradation of four models of organic molecules,
including Rhodamine B (RhB), phenol (Ph), aniline (AN) and
benzoic acid (BA). The Ag+ doped sodium titanate exhibited
remarkable photocatalytic activity in the degradation of organic
molecules under both sunlight and visible light irradiations.

@ Water Purification in Dark Conditions Using
Photocatalytic Light-Leakage Type Plastic Optical
Fiber

Haruki Nagakawa
Takuya Sato

Goki Takahashi
Tsuyoshi Ochiai
Rei Furukawa
Morio Nagata

P& # 55 : Chemistry Letters, Vol.49, No.2, pp.199-
202(2020)

In this study, we fabricated a device that can be used for water
purification in dark areas by combining a light-leakage type



plastic optical fiber with a photocatalyst. The light-leakage type
fiber was prepared by adding a scattering agent to the fiber core,
and the titanium dioxide photocatalyst was composited by a two-
layer coating method. Photocatalytic decomposition of
methylene blue was performed by introducing light into the fiber
without direct light irradiation.

@ Elucidation of the Electron Energy Structure of
TiO2(B) and Anatase Photocatalysts by Analysis of
Electron Trap Density

Haruki Nagakawa
Tsuyoshi Ochial
He Ma
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Xintong Zhang
Yang Shen
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Morio Nagata

P8 # 5% : RSC Advances Vol.10, No.31, pp.18496-
18501(2020)

A clear understanding of the electron energy structure of
TiOz(B)/anatase is needed to study the related catalytic reactions
and design new composite photocatalysts. In this study, the
electron energy structures of TiO2(B) and anatase were estimated
by analyzing the energy-resolved distribution of electron traps
measured by reversed double-beam photoacoustic spectroscopy.
In the mixture of TiO2(B) and anatase, interfacial charge-transfer
excitation from anatase to electron traps of TiO2(B) was
suggested. By analyzing this for TiO2(B), the electron level with
a relatively high density of states was found to be located ~0.07
eV deeper than that for anatase. Furthermore, a similar electron
energy structure was suggested for a composite photocatalyst
having a mixed phase of TiO2(B) and anatase.
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