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Afternoon Oral Session
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Chairs : Takashi KOIDA (AIST)
Soshi IIMURA (Tokyo Institute of Tech.)

16:00-16:15 'A1-020-010
ZHRPOVRINYZY oIEICEIBREhE Al R
I EREREERIC SR IO~ a RO
BELUESISEADOME / Effects of the erosion
zone of magnetron sputtering targets on the
spatial distribution of structural and electrical
properties of highly transparent conductive Al-

" doped ZnO fiims

m_ﬁi_ﬁl_m\ ﬁzb: %5—1)’\ q&ﬁ ?\j&”\ ﬂﬁ% Eg({)‘
A BRI VEERNTRAFMRREED T4V
THMHEE Y ¥ — DM TAASRETIRE. Mk
St 7 2 KAL)

Tetsuya YAMAMOTO? , Junichi NOMOTO",

Hisao MAKINO?, Katsuhiko INABA?,

Shintaro KOBAYASHI® (Y Advanced Coating
Technology Research Center, Research Institute,
National Institute of Advanced Industrial Science and
Technolog, 2 Research Institute, Kochi University of
Technology, 9 X.ray Research Laboratory, Rigaku
Corporation) *

16:15-16:30 A1-020-011

Bt 7S X v RaEic k) B U2 SniRiin,0.18
HESEEIcHITSEENEY / Electrical properties
of amorphous very thin Sn-doped In,0; films
grown by reactive plasma deposition

l)\ *—F /-&%2)\ ﬁﬁ}ﬁ 3)562)\ :":EA fg]ﬁm\
BE BZ?, BE AR, LE wab BT
KB T T VFFAL ey F—, PERERR IR
&)
Yutaka FURUBAYASHI?, Kimio KINOSHITA?,

‘Makoto MAEHARA? , Hisashi KITAMI'?,

Toshiyuki SAKEMI? , Hisao MAKINO",
Tetsuya YAMAMOTO" (Y Materials Design Center,
Kochi University of Technology, ? Sumitomo Heavy
Industries, ltd.)

16:30-16:45 A1-020-012
T NTF 4w TA—F 4 »TETEEL B EER
it / Structural properties of ZnO thin films
grown by sol-gel dip-coating process

FA ML EH Yo WA BE (BEETEAP)

Yasuhiro MORIMOTO, Koii ABE, Yuki NANYA
(Nagoya Institute of Technology) -

16:45 ~ 16:50 b YIC Closing Remarks
ME B(EEATRATIRR)
Takashi KOIDA (AIST)

128208 (k)
December 20 (Thu.)
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Kitakyushu intermational Conference Center Event Hall

KAy —kyrav

Poster Session

10:00-11:50 A1-P20-001 .
IJLESTNILY FAZIZADHDFTO-SI0BR
@aF ) I 71 NFEHEDOESR / Electrospun FTO-
Si0, nanofiber mat for flexible electronics

Lk REE ¥V AZVyYa AT F HK K
BRI E, WL T (BREAERERETEN
%#)

Akimasa ICHIGE,

Muhammad Zobayer BIN MUKHLISH,

Ken YOSHINAGA, Teruaki NOMIYAMA,
Yuji HORIE (Graduate School of Science and .
Engineering, Kagoshima University)

10:00-11:50 A1-P20-002
Cu,OMEEADZINOF /O FoSamtitiiic s
BHBEBERU T A MLIR VRV RS/
Chemical bath deposition of ZnO nanorods on
Cu,0 films and their structural and
photoluminescence properties

iﬂﬂ_ﬁﬁ”‘ B Bz =B 9, &k ERD
ORI AT TR, " BERPFTEE. E
TS E PR

Tomoalki TERASAKOY, Kennosuke MATSUT?,

Ken MISHIMA? , Masakazu YAGE® (” Graduate
School of Science and Engineering, Ehime University,
2 Faculty of Engineering, Ehime University, ¥ National
Institute of Technology, Kagawa College)

10:00-11:50 A1-P20-003
LEBEAITEIC R BL K—=7CuOBBEDEREEBSE
94544 / Preparation and electrical
characterization of Li-doped CuO thin films by
chemical bath deposition

ME e (EERERPRETEHERN)

Hideyuki OKADA (Graduate School of Science &
Engineering, Ehime University)

10:00-11:50 A1-P20-004
+ /g & EER E BB L ALO; (0001) REAN
Do DIRESE) / Behavior of glycine
adsorption on nanostructure / chemical
composition / controlled surface.of AlO; (0001)
single crystal

BE R, WE wE0, mI EER (CEske
KEEAEWBTEHIEER, HERAREYETEN)

Takuya IMI”, Ayaka SAITOUY,

Hiroaki NISHIKAWA? (P Graduate School of Biology-
Oriented Science and Technology, Kindai University,
% Raculty of Biology-Oriented Science and
Technology,Kindai University)

10:00-11:50 A1-P20-005
CaFeO, / LaFeQ; @i F& JURBEROFBREHIES
2MO%& A H=X L [ Induced ferromagnetism and
its mechanism in CaFeO, / LaFeQ, supeilattices
and multilayers
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Emi FUNAHASHT . Kozo MATSUMOTOY,
Takeshi ENDO* {* Graduate Schoo} of Humanity-
Oriented and Engineering. Kindai University,

? Molecular Engineering Institute. Kindai University)

10:00-11:50 A1-P20-037
AUTIOKMIR T / HFEB IS AFINAL Y SDH -
% - BMABRTOXS8RIEE / Enhanced
photocatalytic degradation of methyl orange by
Au/TiO, nanoparticles in neutral and acidic
solutions

R EEY, BE EETF mEk Y,

WE B, =8 B, 3 ERY #E—BR2,
B EEY. T HEY OERASEEE TSR, 2
MRET ) =7y 0¥ =2y 5 —, Yk
=S4 ) R=Y g vy i—, "ERASREET
= 2]

Yuna ARIMURA”, Kanako MATSUDA",

Mayu TANAKAY, Hirofumi KAWAZUMI,

Keiko UTO?, Masaharu TSUJI?,

Jun-ichiro HAYASHI?, Hiroki AGO®, Takeshi TSUJI?
(Y Faculty of Humanity-Oriented Science and
Engineering, Kindai University, ? Green Technology
Center, Kyushu University, ¥ Global Inovation Center,
Kyushu University, ¥ Interdisciplinary Faculty of
Science and Engineering, Shimane University)

10:00-11:50 A1-P20-038
PAMPS/\ FOHIMC &K B KR BHROEBS A O
& - EUREH / Adsorptiof and recovery
technology for various metal ions in aqueous
solution using PAMPS hydrogel

&ﬁ) FES. MHE HIE. WEH W, B MA (B
R

Ryoya SUGIMOTO, Sayaka MASUDA,
Tetsuaki NISHIDA, Nobuto OKA (Kindai University)

10:00-11:50 A1-P20-039 .
BBAERBEO NN SOESEA A VIRES LD
FA%% / Polysaccharide ulvan gel from green-tide
forming chlorophyta: Synthesis and application in
the removal of heavy metal ions from aqueous
solutions

ER % 85 K GIfk¥ ERETEE)

Kenichi KANNO, Kenta FUKUSHIMA (Faculty of
Humanity-Oriented Science and Technology, Kindai
University)

10:00-11:50 A1-P20-040
ARABICEFRAKBREFICHITDABCK LB ED
AEICKHT DIMENR / Antifungal effect of ABC
semiconductor by irradiation of visible light and
near-infrared light
R BT, BA BB, &k MY,
AM T, BER OBBEY, | B2V (Esk
FREGERBTEHERN. R4 L5520

Seiichiro TSUTITSUKAY, Juri MIYAMOTO,
Naoyuki SUZUKI”, Kanako KOBAYASHIY,

Kengo ITO”, Kenji TANAKAY (¥ Graduate School of
Humanity-Oriented Science and Engineering, Kindai
University, 2 Ito Research Institute Co.Ltd)

10:00-11:50 A1-P20-041 .

ARSI VEFRAXRI TICHITBABCH LMY
MEICH T SHEMR / Antibacterial effect of A
semiconductor by irradiation of visible light ar
near-infrared light

A MEY, TR BV, &k g,
AR INEFD. PR OBEY, B BV (VNS
FREGERETEFER. BN FEHFERT

Juri MIYAMOTO" , Seiichiro TSUJITSUKA®,
Naoyuki SUZUKIY, Kanako KOBAYASHIY,
Kengo ITO?, Kenji TANAKA® (Y Graduate Schoc
Humanity-Oriented Science and Engineering, Kind
University, ” Ito Research Institute Co.Ltd)

10:00-11:50 A1-P20-042
ABCH ¥ BDIBAT CORBEGISENOT BN
HICK>THEBENS / Antibacterial activity of
ABC semiconductor in the dark is enhanc;ad b
previous irradiation of visible light before’
shielding
,J\‘E]E ﬂﬂﬁ i 1)\ gj:jﬁ %“EBD\ 'EL’Z: ETE.D\
A WY, FE BB, B BV (OF85
REEBTEE, 2R REHER)

Kanako KOBAYASHI", Seiichiro TSUJITSUKAY,
Juri MIYAMOTQ", Naoyuki SUZUKIY, Kengo IT
Kenji TANAKA” (¥ School of Humanity-Oriented
Science and Engineering, Kindai. University, 2 Tto
Research Institute Co.Ltd)

10:00-11:50 A1-P20-043

KGR REE C ST O — B ERE
'A2BR / Elucidation of one-atom replacement eff
of cocatalyst on water-splitting photocatalytic
activity

#h_BEKRY, BWE BV, 25 b, SE B
Wi AP, Tl mEY, BE B0 VEXE
AEREEIEFERN. "EBARERTALEE T2
%A

Rui HAYASHIV, Wataru KURASHIGEY,

Kosuke WAKAMATSU", Akihide IWASE”,

Seiji YAMAZOE®, Akihiko KUDOY, Yuichi NEGIS
(! Graduate School of Science, Tokyo University of
Science, ? Graduate School of Science and Engineer
Tokyo Metropolitan University)
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A1-P20-040

Antifungal effect of ABC semiconductor by irradiation of visible light and near-infrared
light

S.Tsujitsuka", J .Miyamotol), N.Suzuki, K.Kobayashil), K. Ito” and *K.Tanaka"

b Grad.Sch.Humanity-Oriented Sci.&Eng.,Kindai Univ, lizuka-shi, Fukuoka, Japan, ? Tto Research Institute Co.,Ltd

“tanaka@fuk kindai.ac jp

Our ABC complex material, which is composed of Ag nanoplate, boron resin and clay, is expected to be used as a
novel paintable semiconductor [1, 2]. This material shows strong antibacterial activity against pathogenic or
hazardous bacteria in the dark and the inhibitory effect is enhanced by irradiation of visible light and near infrared
light, which will be reported by our colleague in this meeting. We also report the antlfungal effect of ABC
semiconductor against the fungi which cause preparation of fungalzarss . =

decay of food and/or residential environment. /7, rerssmenen . :,,:'- ¢ -

Antifungal test was carried out by the scheme —»wa e S e —
(Fig.1) arranged of the “Test method for & 1 — A
antifungal activity of photocatalytic products :‘ x..1.... -
under photoirradiation” (JIS R1705). It was et oo zweekes W s 3
confirmed that ABC semiconductor killed N\ 2at poie {a
effectively the fungal spores of Aspergillus m"“m"d“"m‘. e g'
niger NBRCI105649, Trichoderma virens o "m'/) e S ety
NBRC6355, Penicillium pinophilum 1 > |- ~J e P et smae
NBRC6345 and  Penicilium  citrinum - ,':" e = Tl
NBRC6352 in the dark. Further, the inhibition —=====+ ‘i’ 'TRLU™ L— — .
activity of ABC semiconductor to the spores was Detgr mination of survieal wiio of

enhanced by irradiation of visible light (white,1000 1x) and near infrared light. utesl spori on tesi il

[1] K. Ito, Material Forum, Optical Molecule Engineering,

sponsored by AIST, Aug. 30 (2013). Fig. 1 Scheme for antifungal test of ABC semiconductor
[2] T.Nishibe and K.Ito, ",Value-Added ABC Semiconductor Material for Various Applications" Proc. 78th
JISAP-OSA Joint Symposia, Hakata, Japan, 6a-A410-8,Sept. 2017.



A1-P20-041

Antibacterial effect of ABC semiconductor by irradiation of visible light and near-infrared
light

J.Miyamoto", S.Tsujitsuka", N.Suzuki", K.Kobayashi", K. Ito” and *K.Tanaka"

b Grad.Sch.Humanity-Oriented Sci.&Eng.,Kindai Univ, lizuka-shi, Fukuoka, Japan, ? Tto Research Institute Co.,Ltd

*tanaka@fuk kindai.ac.jp

Silver is well known for its antibacterial action and has widely been utilized in various applications. We have been
developing a novel scheme of semiconductor solar cells and antimicrobial activity using Ag complex materials,
which we call ABC semiconductor [1, 2]. This material is composed of Ag nanoplate, boron resin and clay (Fig.1).
ABC complex is dispersive in organic solvent therefore it can be used as a novel paintable semiconductor. ~Surface
plasmon resonance on Ag illuminated by light with specific wavelength induces electrons around
ABC complex and their charges are expected to kill microorganism’s cells by sort of
electromagnetic force. In this meeting, we will present the several results for the
antibacterial test using pathogenic or hazardous bacteria. ; e

In the antibacterial test which was arranged of the “Test method for clay
antibacterial activity of photocatalytic products and efficacy under indoor . N B\ b
lighting environment” (JIS R1752), ABC semiconductor showed strong 7 g 49 +
antibacterial activity against all the tested bacterial strains including Escherichia g i
coli  JCM1649", Staphylococcus aureus ~ NBRC12732, Pseudomonas = SEpiats é B
aeruginosa  NBRC3080, Bacillus cereus NBRCI15305, Bacillus subtilis s 7
NBRC3134 in the dark. The antibacterial activity was enhanced by irradiation of : \
visible light (white, 1000 1x) and near infrared light. s

Fig. 1 Schematic diagram of ABC semiconductor

[1] K. Tto, Material Forum, Optical Molecule Engineering, sponsored by AIST, Aug. 30 (2013).
[2] T.Nishibe and K.Ito, ",Value-Added ABC Semiconductor Material for Various Applications" Proc. 78th
JISAP-OSA Joint Symposia, Hakata, Japan, 6a-A410-8,Sept. 2017.
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A1-P20-042

Antibacterial activity of ABC semiconductor in the dark is enhanced by previous

irradiation of visible light before shielding

K.Kobayashi", S.Tsujitsuka", J.Miyamoto", N.Suzuki", K. Ito® and *K.Tanaka"

b Grad.Sch.Humanity-Oriented Sci.&Eng.,Kindai Univ, , lizuka-shi, Fukuoka, Japan, 9 Ito Research Institute Co.,Ltd
“tanaka@fuk kindai.ac jp

Novel paintable semiconductor, ABC complex which is composed of Ag nanoplate, boron resin and clay shows
strong antimicrobial effect in the dark. The activity is enhanced by irradiation of visible light and near infrared light
as reported by our colleague in this meeting. The antimicrobial activity of the semiconductor has been determined
by the method which was arranged of those for

photocatalyst. This “standard” method is mainly consisted = $.40

of the work process in the bright room for preparing the 5.0

“test piece” with PET film, =

photocatalyst/semiconductor and microorganisms, and % 4.0 i

the following sterilization process by incubation of the ? -

test piece for 8hr in the dark or under a white LED =2 34 .

light(1000 Ix). However, in ABC semiconductor there is %

observed capacitor discharging in the dark for a while v 20 L9
after light shielding. Therefore, we thought that in ABC &

semiconductor the charges are expected to Kkill -g 1.0

microorganisms by sort of electromagnetic force and

the antimicrobial action in the dark is caused by the 0.0

discharge after light shielding. Hence, we investigated Control Oh 30min 24h
the effect of previous irradiation of visible hght to the Fig.l Effect of previous hight wradiation to ABC sermeconductor
ABC semiconductor on its antibacterial activity in the on the antibactenial activity aganst £.coli in the dark

dark in the following incubation process with complete light shielding. As a result, previous irradiation to ABC
semiconductor for long hours before light shielding drastically increased the antibacterial activity against E.coli in
the dark of the following incubation process while that without previous irradiation was very low (Fig.1).



