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Strategic International Collaborative Research Program (SICORP)
Japan—China Joint Research Program
Executive Summary of Final Report

1. Project Title : [Development of effective photoelectrochemical nanomaterials and its
application for energy conversion, environmental and medical issues |

2. Project Period : April, 2013 ~ March, 2016
3. Main Participants :

Japan-side
Name Title Affiliation Role
Masahiko Tokyo University Managing
Pl IKEKITA Professor | ;¢ Science director
Co-PI Kazuya Associate | Tokyo University Photocatalyst
NAKATA Professor | of Science materials
Co-PI Chiaki Associate | Tokyo University Hydroponic
TERASHIMA | Professor | of Science system
Tomonori Associate | Tokyo University Microbial
Collaborator SUZUKI Professor | of Science control
Takeshi Tokyo University Diamond
Collaborator KONDO Lecturer of Science materials
Total number of participating researchers in the project: 51
Partner-side
Name Title Affiliation Role
Technical Instituteof Managin
Jinfang Physics and Chemistry, | . ging
Pl Professor . director
ZHI Chinese Academyof )
. Biosensor
Science
Huazhong University of
Co-PI Yanrong Professor | Science and Electroless-
ZHANG plating
Technology
Xintong Northeast Normal Photocatalyst
Co-Pl ZHANG Professor | jniversity materials
Research Center for
Collaborator Yu Professor | Eco-Environmental Water
ZHANG Science, Chinese purification
Academy of Sciences
Guo Guangdong University | Air
Collaborator ZHANG Professor of Technology purification
Total number of participating researchers in the project: 42

4. Scope of the joint project

Our goals are to develop highly efficient photocatalytic materials activated by nature
energy such as sunlight and to apply their technologies to energy conversion, environmental
purification and medical fields in collaboration with Japanese and Chinese teams.

Both teams have united, and focused on solving common subjects of purifications of air
and water.
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5. Outcomes of the joint project
5-1 Intellectual Merit

We found that photocatalysis could synthesize rare-sugars, inactivation of spores, and
improve of germination of seeds. Photocatalysis allows oxidation of common sugars to
produce rare sugars. Oxidative decomposition of alcohol produces peracetic acid to
inactivate spores. Reactive oxygen species should improve germination of seeds.

We performed the sterilization evaluation by the photocatalyst reaction for bacteria,
bacterial spore and fungi. As the results, it was revealed that the sterilization effects varied
according to a cell shape. And the sterilization mechanism was estimated.

For the purpose of the construction of the wastewater treatment system without the
generation of the toxic substance, we built the system which used biological treatment,
photocatalyst and a boron doped diamond electrode. This system showed high sterilization
performance and organic matter resolving power, and it was confirmed that there were few
produced chlorine and chloroform.

5-2 Synergy from the Collaboration

Corporations between Japan and China researchers through many discussions
contributes hint of new research topic and promotion of research progress. Especially,
inactivation of spores is serious drawback in Japan and China, thus this project promotes us
to solve it by photocatalysis. This project also contributes to promote rera-sugars and
germination topics by discussion.

The collaboration with Chinese partner allowed detailed analysis of the sterilization
mechanism. Furthermore, we could construct the hybrid wastewater purification system
using biological treatment, photocatalyst and a boron-doped diamond electrode without the
generation of the toxic substance.

5-3 Potential Impacts on Society

Our outputs may contribute that we can produce much amount of rare-sugars as a new
drag, that can use for anticancer and anti-inflammatory etc., we may inactive spores that
cause food poisoning, thus it improves hygienic environment, we give rapid grow of plant
seeds that contributes food problem of human beings, by photocatalysis.

The development of the efficient sterilizer is enabled by applying these results of the
International Collaborative Research Program. In addition, as the sterilizer which is effective
for a sterilization-resistant microbe, the sterilization technology by the photocatalyst
becomes indispensable to sterilization in the future.

The hybrid wastewater purification system using biological treatment, photocatalyst and
a boron-doped diamond electrode shows high sterilization performance and organic matter
resolving power, and this system is expected as a future new feature septic tank.
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2013 T. Ochiai, Y. Ishii, S. Tago, M. Hara, T. Sato, K Hirota, K. Nakata, T. Murakami, Y. Einaga, A. Fujishima, “Application of Boron—Doped Diamond Microelectrodes for
Dental Treatment with Pinpoint Ozone—Water Production”, ChemPhysChem, 14, 2094-2096 (2013)
2013 T. Kondo, M. Horitani, H. Sakamoto, I. Shitanda, Y. Hoshi, M. Itagaki and M. Yuasa, “Screen—Printed Modified Diamond Electrode for Glucose Detection”, Chem.
Lett., 42, 352-354 (2013)
2013 T. Kondo, K. Sakai, T. Watanabe, Y. Einaga and M. Yuasa, “Electrochemical Detection of Lipophilic Antioxidants with High Sensitivity at Boron—-Doped Diamond
Electrode”, Electrochim. Acta, 95, 205 (2013)
T. Kondo, I. Neizel, V.N. Mochalin, J. Urai, M. Yuasa and Y. Gogotsi, “Electrical Conductivity of Thermally Hydrogenated Nanodiamond Powders”, J. Appl. Phys.,
2013
113, 214307 (2013)
2013 Liping Wen, Baoshun Liu, Xiujian Zhao, Kazuya Nakata, Akira Fujishima, “Pre—treating Sputtered TiO2 film by Photoelectrocatalysis to Increase the Performance
of Photo—activity and Photoinduced Hydrophilicity”, J. Electroanal. Chem., 688, 224-227 (2013)
2013 Baoshun Liu, Xiujian Zhao, Kazuya Nakata, Akria Fujishima, “Construction of Hierarchical Titanium Dioxide Nanomaterials by Tuning the Structure of
Polyvinylpyrrolidone-Titanium Butoxide Complexes from 2— to 3—Dimensional”, J. Mater. Chem. A, 1, 4993-5000 (2013)
Akira Fujishima, Kazuya Nakata, Tsuyoshi Ochiai, A. Manivannan, Donald A. Tryk, “Recent Aspects of Photocatalytic Technologies for Solar Fuels, Self-Cleaning,
2013 ; ”
and Environmental Cleanup”, Interface, 51-56 (2013)
2013 Ochiai, T.; Masuko, K.; Tago, S.; Nakano, R.; Nakata, K.; Hara, M.; Nojima, Y.; Suzuki, T.; Ikekita, M.; Morito, Y.; A.,Fujishima, “Synergistic Water—-Treatment Reactors
Using a Ti0O2-Modified Ti—-Mesh Filter”, Water 5, 1101-1115 (2013)
Ochiai, T.; Masuko, K.; Tago, S.; Nakano, R.; Niitsu, Y.; Kobayashi, G.; Horio, K.; Nakata, K.; Murakami, T.; Hara, M.; Nojima, Y.; Kurano, M.; Serizawa, I.; Suzuki, T;
2013 |Ikekita, M.; Morito, Y.; Fujishima, A., “Development of a hybrid environmental purification unit by using of excimer VUV lamps with TiO2 coated titanium mesh
filter”, Chemical Engineering Journal, 218, 327-332 (2013)
2014 T. Kondo, M. Kobayashi, T. Saito, Y. Kadota, T. Kameshima, T. Aikawa, T. Kawai and M. Yuasa, “Micrometer-Sized Mesoporous Diamond Spherical Particles”,
Diamond and Related Materials, 43, 72-79 (2014)
2014 Baoshun Liu, Xiujian Zhao, Chiaki Terashima, Akira Fujishima, Kazuya Nakata, “Thermodynamic and Kinetic Analysis of Heterogeneous Photocatalysis for
Semiconductor Systems”, Physical Chemistry Chemical Physics, 16, 8751-8760 (2014)
A. Devadoss, P. Sudhagar, Santanu Das, Sang Yun Lee, C. Terashima, K. Nakata, A. Fujishima, Wonbong Choi, Yong Soo Kang, and Ungyu Paik, “Synergistic Metal
2014 |—Metal Oxide Nanoparticles Supported Electrocatalytic Graphene for Improved Photoelectrochemical Glucose Oxidation”, ACS Appl. Mater. Interfaces, 6, 4864—

4871 (2014)




2014

T. Kondo, Y. Kodama, S. lkezoe, K. Yajima, T. Aikawa, M. Yuasa, “Porous Boron—Doped Diamond Electrodes Fabricated via Two—Step Thermal Treatment”,
Carbon, 77, 783-789 (2014)

2014

T. Ochiai, “Environmental and Medical Applications of TiO2 Photocatalysts and Boron—-doped Diamond Electrodes”, Electrochemistry, 82, 720-725 (2014)

2014

S. Pitchaimuthu, A. Devadoss, T. Song, P. Lakshmipathi, H. Han, V. V. Lysak, C. Terashima, K. Nakata, U. Paik, A. Fujishima, Y. S. Kang, “Enhanced photocatalytic
performance at Au/N-TiO2 hollow nanowire array by combinatorial light scattering and reduced recombination”, Phys. Chem. Chem. Phys., 16, 17748—-17755
(2014)

2014

T. Ochiai, Y. Hayashi, E. Ichihashi, T. Machida, Y. Uchida, S. Tago, Y. Morito, A. Fujishima, “Development of a Coil-Shape Photocatalysis—Plasma Synergistic
Reactor for a Practical and Long-Term Usable Air-Cleaner”, American Journal of Analytical Chemistry 5, 467-472 (2014)

2014

T. Ochiai, S. Tago, H. Tawarayama, T. Hosoya, H. Ishiguro, A. Fujishima, “Fabrication of a Porous TiO2-Coated Silica Glass Tube and Its Application for a Handy
Water Purification Unit”, International Journal of Photoenergy, Article ID 584921, 6 pages (2014)

2014

T. Kondo, Y. Tamura, M. Hoshino, T. Watanabe, T. Aikawa, M. Yuasa, Y. Einaga, “Direct Determination of Chemical Oxygen Demand by Anodic Decomposition of
Organic Compounds at a Diamond Electrode”, Anal. Chem., 86, 8066-8072 (2014)

2014

A. Devadoss, P. Sudhagar, C. Ravidhas, R. Hishinuma, C. Terashima, K. Nakata, T. Kondo, I. Shitanda, M. Yuasa, A. Fujishima, “Simultaneous glucose sensing and
bio—hydrogen evolution from direct photoelectrocatalytic glucose oxidation on robust Cu20-TiO2 electrodes”, Phys. Chem. Chem. Phys., 16, 21237-21242 (2014)

2014

T. Ochiai, Y. Hayashi, E. Ichihashi, T. Machida, Y. Uchida, Y. Morito, A. Fujishima, “Field performance test of a practical and long—term usable air—cleaner with
photocatalysis—plasma synergistic reactors”, molecules, 19, 17424-17434 (2014)

2015

K. Yamauchi, T. Ochiai, G. Yamauchi, “The Synergistic Antibacterial Performance of a Cu/WO3-Added PTFE Particulate Superhydrophobic Composite Material”,
Journal of Biomaterials and Nanobiotechnology, 6, 1-7 (2015)

2015

R. Raja, P. Sudhagar, A. Devadoss, C. Terashima, L.K. Shrestha, K. Nakata, R. Jayavel, K. Ariga, A. Fujishima, “Pt—free solar driven photoelectrochemical hydrogen
fuel generation using 1T MoS2 co—catalyst assembled CdS QDs/TiO2 photoelectrode”, Chem. Comm., 51, 522-525 (2015)

2015

P. Sudhagar, A. Devadoss, K. Nakata, C. Terashima, A. Fujishima, “Enhanced Photoelectrocatalytic Water Splitting at Hierarchical Gd3+:TiO2 Nanostructures
through Amplifying Light Reception and Surface States Passivation”, J. Electrochem. Soc., 162, H108-H114 (2015)

2015

T. Kondo, N. Okada, Y. Yamaguchi, J. Urai, T. Aikawa, M. Yuasa, “Boron-doped Nanodiamond Powder Prepared by Solid—state Diffusion Method”, Chem. Lett., 44,
627 (2015)

2015

Sanjay S. Latthe, P. Sudhagar, C. Ravidhas, A. Jennifer Christy, D. David Kirubakaran, R. Venkatesh, Anitha Devadoss, C. Terashima, K. Nakata, A. Fujishima,
“Self-cleaning and superhydrophobic CuO coating by jet—nebulizer spray pyrolysis technique” Cryst. Eng. Comm., 17, 2624-2628 (2015)

2015

Anitha Devadoss, Pitchaimuthu Sudhagar, Chiaki Terashima, Kazuya Nakata, Akira Fujishima, “Photoelectrochemical biosensors: New insights into promising
photoelectrodes and signal amplification strategies ” J. Photochem. Photobiol. C, 24, 43-63 (2015)

2015

J. Yang, B. Liu, H. Xie, X. Zhao, C. Terashima, A. Fujishima, K. Nakata, “In Situ Photoconductivity Kinetic Study of Nano—TiO2 during the Photocatalytic Oxidation
of Formic Acid: Effects of New Recombination and Current Doubling” J. Phys. Chem. C, 119, 21711-21722 (2015)

2015

Ochiai, T.; Tago, S.; Hayashi, M.; Tawarayama, H.; Hosoya, T.; Fujishima, A., TiO2-Impregnated Porous Silica Tube and Its Application for Compact Air— and Water—
Purification Units. Catalysts, 5, 1498—-1506 (2015)

2015

Ochiai, T.; Tago, S.; Hayashi, M.; Fujishima, A., Highly Sensitive Measurement of Bio—Electric Potentials by Boron—-Doped Diamond (BDD) Electrodes for Plant
Monitoring. Sensors, 15, 26921-26928 (2015)




2015

A. Devadoss, Asako Kuragano, C. Terashima, P. Sudhagar, K. Nakata, T. Kondo, M. Yuasa, A. Fujishima, ”Single—step electrospun TiO2-Au hybrid electrodes for
high selectivity photoelectrocatalytic glutathione bioanalysis” J. Mater. Chem. B, 4, 220-228 (2016)

2015

Yuichi Yamaguchi, Chiaki Terashima, Hideki Sakai, Akira Fujishima, Akihiko Kudo, Kazuya Nakata, “Photocatalytic Degradation of Gaseous Acetaldehyde over Rh—
doped SrTiO3 under Visible Light Irradiation”, 45, 42-44 (2016)

2015

T. Kondo, I. Udagawa, T. Aikawa, H. Sakamoto 1. Shitanda, Y. Hoshi, M. Itagaki and M. Yuasa, “Enhanced Sensitivity for Electrochemical Detection Using Screen—
Printed Diamond Electrodes via the Random Microelectrode Array Effect”, Anal. Chem., 88, 1753-1759 (2016)
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2013 Ying Zhang, Yanrong Zhang, Jue Tan, “Novel magnetically separable AgCl/iron oxide composites with enhanced photocatalytic activity driven by visible light”
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2013 Wenjuan Liao, Yanrong Zhang, Mi Zhang, Muthu Murugananthan, Sachio Yoshihara, “Photoelectrocatalytic degradation of microcystin—LR using Ag/AgCl/TiO2
nanotube arrays electrode under visible light irradiation” Chemical Engineering Journal, 2013, 231, 455-463

2013 Yanrong Zhang, “Electrochemical degradation and mechanistic analysis of microcystin—LR at boron—doped diamond electrode” Chemical Engineering Journal,
DOI: 10.1016/j.cej.2013.12.091

2013 Yu Zhang & Xin Gu & Jing Zhang & Min Yang, “Degradation pathways of low—ethoxylated nonylphenols by isolated bacteria using an improved method”
Environmental Science and Pollution Research, 2013(online, doi:10.1007/s11356-013-2038-6)
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2013 Yong Li, Jing Su, Ellen Mitchell, Guoging Zhang, Jun Li, “Photocatalysis with visible—light—active uranyl complexes”Science China—Chemistry,2013,56(12):1671-
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2013 Jinming Li, Yuan Yu, Yuning Wang, Jinfang Zhi, “The benzoquinone—mediated electrochemical microbial biosensor for water biotoxicity assay” ELECTROCHIMICA
ACTA 2013, 97, 52-57

2013 Yuzhen Li, Yuan Yu, Liangzhuan Wu, Jinfang Zhi, “Processable polyaniline/titania nanocomposites with good photocatalytic and conductivity properties prepared
via peroxo—titanium complex catalyzed emulsion polymerization approach” APPLIED SURFACE SCIENCE 2013, 273 ,135-143

2013 Tao Xu, F Zou, Yuan Yu, Jinfang Zhi, “Synthesis and characterization of CdSexTe1—x sensitized TiO2 solar cell with enhanced photovoltaic properties”
MATERIALS LETTERS 2013, 96 ,8—-11

2013 Liangzhuan Wu, Yuan Yu, Jinfang Zhi, “Light—assisted oriented attachment process for ultrathin vanadium pentoxide nanosheets with intensive room—
temperature photoluminescence emission” JOURNAL OF MATERIALS CHEMISTRY C 2013, 1,6703-6708

2013 Liangzhuan Wu, Yuan Yu, Xianying Han, Yuan Zhang, Yang Zhang, Yuzhen Li, Jinfang Zhi, “An Electroless—Plating—Like Solution Deposition Approach for Large—
Area Flexible Thin Film of Transition Metal Oxide Nanocrystals” Journal Materials of Chemistry C, 2013, DOI: 10.1039/C3TC32146K
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RRE—FER

2015

B ZE (English)

A. Kuragano, A. Devadoss, P. Sudhagar, C. Terashima, K. Nakata, T. Kondo, M. Yuasa, A. Fujishima, “Development of
photoelectrochemical glutathione sensor using Au—TiO2 nanocomposites”, The International Chemical Congress of Pacific
Basin Societies 2015, 7R/ JLJIL=/\ND AR 3 -2 42—, 2015128 16H

RRA—HFH K




Y. Yamaguchi, K. Nakata, C. Terashima, K. Sakai, H. Sakai, A. Fujishima, “Photocatalytic complete oxidative decomposition of

2015 | % £E (English) acetaldehyde over WO3 mixed with plant ash under visible light irradiation”, The International Chemical Congress of Pacific RAA—FHFK
Basin Societies 2015,7K/)LJL=/\NT AR 30t 32— 20155128168
T. Sanada, C. Terashima, K. Nakata, T. Kondo, M. Yuasa, A. Fujishima, “Development of purification technology in the plant
2015 | £E (English) factory using visible—light driven photocatalysts”, The International Chemical Congress of Pacific Basin Societies 2015, 15/ | RRA—FK XK
WIL=INTD AR 3yt R—, 20155128 16H
K. Honda, C. Terashima, K. Nakata, T. Kondo, M. Yuasa, A. Fujishima, “Ammonia synthesis by liquid plasma processing under
2015 | £E (English) nitrogen stream”, The International Chemical Congress of Pacific Basin Societies 2015, R/JLIL=/\NTALAR 30t | RASA—HFHRK
42—, 2015512816 H
= GRS B E—, dE—W, FET@R T EHL, RIS, “BRLER0) / BREKBIEMESERDOIERE S MESR” F10| .
=hH /A ’ ' ’ Ry r ’ El,? = =] ’ 3 -
2015 | EIARES (Japanese) | o0 1550 s R B ERIR RS, KAA— fEMASE EHE 2015/12/11 RRAS—REK
- HIEMR, BXE—, DH—W, FET & WTHLE, RIBE, “‘SREBEEZH DBRILEREDFRR UL S B 4D FTE” o
=hH 71 AN, ’ 1 ’ ' 1 i w~HA, =] ] ’ —
2015 | BLAREE (Japanese) | s R K55y H R ERIR R RS, KAS— EMKAZE EHE 2015/12/11 RRAS—REK
2015 | B A2E (Janomone) |[LATRER, BEXBE— hE—3, % BT & FA T 100, BIRR, Bk —A IR ILAMER - RRREOAR BIOEAAT | o o oo
anap SYIZBEFERRS, RKR4— EMAE RHE, 2015/12/11
Y. Sakurai, C. Terashima, K. Nakata, K. Katsumata, T. Kondo, M. Yuasa, A. Fujishima “Development of Photocatalytic
2015 |#EE (English) Synthesis of Ammonia for Plant Growth”, Second International Symposium on Advanced Water Science and Technology RRAI—FHEK
(ISAWAT-2), Environmental Studies Hall, Nagoya University Feb. 15-17, 2016
K. Honda, C. Terashima, K. Nakata, K. Katsumata, T. Kondo, M. Yuasa, A. Fujishima “Plant Growth Using of Solution Plasma
2015 | EE (English) Treated Water with Nitrogen”, Second International Symposium on Advanced Water Science and Technology (ISAWAT-2), RRAA—FKRK
Environmental Studies Hall, Nagoya University Feb. 15-17, 2016
2. 2.2 RLRAR(AFRAAEF—LESETLVHEFAITFFEF—LDFREEK) Conference Presentations (by Partner Research Teams, excluding Japanese Reasearch Teams)
FE B HKE.EBI.F=%4.157. A8 FREK
P Xu, W. J. Liao, J. W. Yang, Z. M. Hu, Y. R. Zhang, [Visible-light responsive photocatalytic fuel cell based on Cu20/Cu/
2013 | & EE (English) TiO2 NTs photoanode and CuO/TiO2 photocathode for simultaneous wastewater treatment and electricity generation). The ABEHEK
Sixth Asia—Europe Symposium on Processing and Properties of Reinforced Polymers, wuhan, china, June2—-6, 2013
Y. Zhang, Y. R. Zhang”Novel magnetically separable composites AgCl/Tron Oxide with enhanced photocatalytic Activity
2013 | % EE (English) driven by visible light”, The Sixth Asia—Europe Symposium on Processing and Properties of Reinforced Polymers, June2-6, BiEFER
2013, Wuhan, China
W. J. Liao, Y. R. Zhang, M. Zhang,”Effective photoelectrocatalysis degradation of Microcystin LR on Ag/ AgCl/ TiO2
2013 | % EE (English) nanotubes arrays electrode under visible light irradiation” The Sixth Asia—Europe Symposium on Processing and Properties of (mEEEES
Reinforced Polymers, June2-6, 2013, Wuhan, China
D. Zhang, Y. R. Zhang,” Synthesis and Characterization of WO3 loaded TiO2 nanotube arrays electrode and its photocatalytic
2013 | % £E (English) activity” The Sixth Asia—Europe Symposium on Processing and Properties of Reinforced Polymers, June2—-6, 2013, Wuhan, OBEHEK

China




M. Zhang, X. Q. Chen, Y. R. zhang, “Degradation of P nitrophenol stimulated by thermally activated persulfate: effects of

2013 |3 EE (English) temperature and metal ions” The Sixth Asia—Europe Symposium on Processing and Properties of Reinforced Polymers, RAA—FHEK
June2-6, 2013, Wuhan, China
Z. M. Hu, W. J. Liao, Y. R. Zhang, “Effective photocatalytic disinfection of pathogenic bacteria with Ag/Si02/ TiO2 nanotube
2013 |2 £E (English) arrays film under visible light irradiation” The Sixth Asia—Europe Symposium on Processing and Properties of Reinforced RRAA—HEK
Polymers, June2-6, 2013, Wuhan, China
Liangzhuan Wu, Jinfang Zhi,” A electroless—plating—like approach for large—area flexible thin film of crystalline metal oxides
2013 | % :E (English) with dO configuration” The 19th China—Japan Bilateral symposium on intelligent electrophotonic materials nd molecular AOBEREX
electronics,(SIEMME’ 19),2013,9,13-9,16
9013 | 3E (English) Jiuming Li, Jinfang Zhi,” The integrated electrochemical microbial biosensor for water biotoxicity assay, “The 19th China— DS =
R g Japan Bilateral symposium on intelligent electrophotonic materials nd molecular electronics,(SIEMME’ 19),2013,9,13-9,16 =
s . Yuan Yu, Jinfang Zhi,” Total synthesis of metal oxide nanostructures and its application in Energy” The 19th China—Japan 0
= 2 —
2013 | 258 (English) Bilateral symposium on intelligent electrophotonic materials nd molecular electronics,(SIEMME’ 19), 2013,9,13-9,16 RAZ—FRR
Xianying Han, Jinfang Zhi, “A high—performance wastewater treatment system for organge Il degradation sing BBD electrode
2013 |#EEE (English) and enhanced by TiO2-seolite photocatlyst” The 19th China-Japan Bilateral symposium on intelligent electrophotonic RAS—FHEK
materials nd molecular electronics,(SIEMME’ 19),2013,9,13-9,16
. . Jinfang Zhi, “The Current Situation of Photocatalysis in China: Developments and Standardizations” Committee of R
=R 73 44 S3E S
2013 | 3235 (English) AsianStandardization for photocatalytic material and products(CASP 2013),2013.10.23-24 RtrRE
2013 | Z D fth (Other) REF"—HKIENARBEMBERCNKAEMEE " E+LtELEREFERIN:2013.11.18-20 BFEE
2013 | Z D th (Other) KEE, RN KAEYMSHENBILEEMERBITF R FE+LELERIELFRIN:2013.11.18-20 OBEHK
2014 | %28 (English) \(J)XVP\)ilﬁng, SF Lai, CC Bai, Synthesis and characterization of Ti-MCM-41 in basic buffer solutions” TOCAT7, KYOY02014, OERE
s . Dandan Li, Xin Chen, Hong Wang, Jinfang Zhi, “Nanodiamond particle as a targeted Raman probe for cancel cell 2D =
ZE ” . EE
2014 |3%58 (English) imaging” SIEEMME'20th, September 21-24,2014, chengdu, China SELEES
Yuan Yu, Liangzhuan Wu, Jinfang Zhi,” TiO2-based monodispersed nanostrctures: from solid monodispersed nanoparticles to
2014 |3 5E (English) multilevel hierarchies of core—shell structure synthesized in aqueous” The 20th China—Japan Bilateral symposium on OBEHEK
intelligent electrophotonic materials nd molecular electronics(SIEMME'20th), September 21-24,2014, chengdu, China
Xin Chen, Dandan Li, Hong Wang, Jinfang Zhi,”the application of nanodamonds in drug delivery system” The 20th China-
2014 | % 5E (English) Japan Bilateral symposium on intelligent electrophotonic materials nd molecular electronics(SIEMME’20th), September 21— (mEEEES

24,2014, chengdu, China




3 7423y Ft3F—-LUROH LEDFREWorkshops, Seminars, Symposia and Other Events
3.1. 7—9>ayF w3+ —-LURIH L
(BARAIAEF—LBEV E= B FAITFEF—L I #)Workshops, Seminars, Symposia (Organized by the Japanese and/or Partner Research Teams)

. 1877 ShA#
ETE F9ﬁ1EnﬂFEﬁ I1E%% %% (IEI% . %BI_'FJ% . '%i%%) (9"/_{-&)‘/ ﬁ%%
rmrd s sl First Joint Symposium on Al
2013| 20134F7H24H %;%ﬁf;_ Fe AR E Japan—China Collaborative lg{;g;;%gﬁﬁﬂﬁ@ 20
'T‘ Research Program T
Second Joint Symposium
s on Japan—China FE, bR, PERT
2013| 201359 A 138 | R EM PR Collaborative Research ZRERIE 35
Program
Third Joint Symposium on
2014| 2014498238 |hEFRZE Japan—China Collaborative [T E, p#ER, LilEEE 30
Research Program
First International
Symposium on Recent
201593 ~ [HRERIKZE JittEE [Progress of Energy & WEEE
2015 20159848 (Xt F— and Environmental BE TR RREH 200

Photocatalysis
(Photocatalysis 1)




4 R FDEERecord of Research Exchanges

4.1 BXRAINSHEFEHEEA~DFBIZEDREIERecord of Visits by the Japanese Side to Partner Institutions
4. 1.1 [BE-E5]) (BXRBIFEF—L AV IS—DH)(Japan—Overseas) Only those by Japanese Research Team Members

FE | wRe B R4 i g | PEEEL ETE. RBONE s E
. T . = tE, b=, FEB I |Second Joint Symposium on Japan—
2013 2013/9/13 2013/9/16 | H—3F REEMKF AR ZRERE China Collaborative Research Program 4
s . = dE, b=, FEBEIT |Second Joint Symposium on Japan—
& 3 =4 =,
2013 2013/9/13 2013/9/16  (FAFEIR REEMKF B ZRERE China Collaborative Research Program 4
=] T i IYY . = tE, b=, FEBI |Second Joint Symposium on Japan—
2013 2013/9/13 2013/9/16  |F&T REEMKT AR ZRERE China Collaborative Research Program 4
N T g . fE, dt®, FERBIT |Second Joint Symposium on Japan-
2013 | 2013/9/13 | 2013/9/16 |iEREMIsE RRERAF =] > S China Collaborative Research Program 4
. N = fmE, b, FEBET |Second Joint Symposium on Japan-—
k== N z
2013 2013/9/13 2013/9/16  (FIEHES REEMKT = Em ZRERE China Collaborative Research Program 4
N i T i - R P Third Joint Symposium on Japan—China
2014 | 2014/9/21 | 2014/9/24 |itHE RREHKE B RE, AR, ZWHE |5 aborative Research Program 4
2014 | 2014/9/21 | 2014/9/24 |chE—3R RRERAY I hE, B8 ENEE Eh'rd Joint Symposium on Japan-China | 4
ollaborative Research Program
T S N = . P Third Joint Symposium on Japan—China
2014 2014/9/21 2014/9/24 |F&T & REEMKF B RE, A, ZUHE Collaborative Research Program 4
2014| 2014/9/21 | 2014/9/24 |migmIs: REERAY  |#E6 hE, B, BR[Ot SYmPosium on JapanChina | 4
ollaborative Research Program
T . U Third Joint Symposium on Japan—China
B 3| o rh R IES
2014 | 2014/9/21 | 2014/9/24 |EHEEE RRERKE M1 RE, A, ZWHEE |5 aborative Research Program 4
2014| 2014/11/16 | 2014/11/18 |witBE  |HEERXE  |%8 TE o SRR |pmum gpass 3
2
2014 | 2014/11/16 | 2014/11/18 |HHE—IR RREHXE BT Lg}f’ ALsha AdiFE E#HRER 3
2014| 2014/11/16 | 2014/11/18 |$BF&  |[EEERXZ  |#xE TE o ARHR \pmum gpass 3
2
2014| 2014/11/16 | 2014/11/18 |sEmEmIsE HEER K =10 E%ﬁ#ﬁf’ LRI \goxm epmse 3
2015 2015/9/11 2015/9/13 [ EH—FF RREHKE IR 2%#%\%5%@% EBHRREDITEEDE 3
2015 2015/0/11 | 2015/9018 |$BF&  |[EmEEAE  [gaE |25, L EOER lemraosabe 3
2015| 2015/9/11 2015/9/13 | A% RREHXZE M1 TE =R, BMER EBKRDITEELE 3

E=Y daal DY




4. 1.2 [BE-#E5]) (BXRBIHFEF—LAVIS—LLHL) (Japan—Overseas) (Excluding those by Japanese Research Team Memebers)

fr|  wee REE K4 AR gy |PRLES SDE.H ABORE R E
7L
4. 2 HFEAISBERA~DHEFDELE
Record of Visits by Partner Reserach Teams to Japan
4.2. 1 [BHA—-BX] EFARARF LAV —DH)
FE| wxe fRE K4 G g | PELES HDE.H RBEONE e H
. Chinese Academy of FZE, HREHKZES]L [First Joint Symposium on Japan—China
2013 | 2013/7/22 2013/7/27 |Jinfang ZHI Sciences Professor At EREHZE £ 4— |Collaborative Research Program 6
Chinese Academy of |Assistant FzZE HREFKES]L [First Joint Symposium on Japan—China
2013 | 2013/7/22 2013/7/27  |Yuan YU Sciences Professor I E R 2224 — |Collaborative Research Program 6
. Guangdong e o TE s A . . . .
GuoQing : . FiE, ERBREKESN [First Joint Symposium on Japan—China
2013 2013/7/22 2013/7/21 ZHANG University of Professor fih S EEHZE £ 4— |Collaborative Research Program 6
Technology
Foshan Shunde
Dowell s e TE T el | , . AL
2013| 2013/7/22 | 2013/7/27 |Huageng PAN |Environmental Manager Eﬁ@%ﬁiﬁﬁiﬁzf E‘gﬁzl;’(‘)’r';‘;‘i\iygsg‘j;“r?h°Fr,‘rjaf:£ China | g
Technologies T g
Engineering CO.,Ltd
. Northeast Normal FIE, EREEKESN [First Joint Symposium on Japan—China
2013 [ 2013/7/22 2013/1/27  [Xintong ZHANG University Professor i FE B2t 42— |Collaborative Research Program 6
Huazhong University e T s . . . .
YanRong . FiE, EREBREKES] [First Joint Symposium on Japan—China
2013 2013/7/22 2013/7/21 ZHANG of Science and Professor fihE EEHE £ 4— |Collaborative Research Program 6
Technology
Wuxi Longlife e — s e . . . .
. FiE, EREBREIKESN [First Joint Symposium on Japan—China
2013 2013/7/22 2013/7/27 |Lihua LI ng::c?;are Food Manager fh S EEHZE 24— |Collaborative Research Program 6
o Chinese Academy of |Associated |FEE, RRIEF KN — o 4
2014| 2014/7/6 2015/11/5 |Daibing LUO  |<7.0">" Professor  |MtEEETE w4 |FERBZ 88
Guangdong T T o] e s
oo - . E HERERXEL = I oo 184
2015 | 2015/4/21 2015/10/21 |Qingping DU _Urgévher:’sllzgf Professor i 1 | R 20— H BT




Chinese Academy of

FE, BRRERKFR

. HE -'-m SMEHES ;~ D
2015| 2015/7/13 2015/7/17 |Jinfang ZHI Sciences Professor i 1 IR 25 o A HREREEBKRTDITLEEDLE 5
Changhua Northeast Normal  [Postdoctral [F3, WRBHRKZEX |4 = rroe
2015 2015/9/1 2015/9/30  \waNG University researcher |flIEERAR 22— SELES 30
: Chinese Academy of FE RREMRXEN |FIRLMEREERES VROOLTORE
2015 2015/9/2 2015/9/5 [Jinfang ZHI Sciences Professor T | e e M 7a 4
. North east normal FE RREMRXEN |FIRLMEREERES VRSO LTORER 4
2015 2015/9/2 2015/9/5 |Xintong ZHANG university Professor miE EERE LA (e
2015 | 2016/1/21 2016/1/23 |Jinfang ZHI g:ii;‘r‘:’i:f“demy flprofessor |BE, BARSREE |BhiE SEHES 3
Technical Institute
of Physics and
2015| 2016/1/21 2016/1/23 |Jinfang ZHI Chemistry, Professor |BRIR, BARZERELE |BhHE ZRKEHRER 3
Chinese Academy
of Sciences
Research Center
for Eco—
2015| 2016/1/21 | 2016/1/23 |Zhe TIAN Environmental Assistant o goamesksr |BRfR BEHES 3
Sciences, Professor
Chinese Academy
of Sciences
Wu—Xi pure—Aqu
2015 | 2016/1/21 2016/1/23 |Lihua LI _?:Ceh”n"o'lrggyme”t'a' Manager B, BARSRESE |Hh#E SREBES 3
Co.Ltd., China
Huazhong
University of —_ | - = PPN
2015| 2016/1/21 2016/1/23 |Yanrong ZHANG Professor |HRIR, BAHZERNXE (BhHRFE SEHRES 3

Science and
Technology




Technical Institute
of Physics and Associated
2015| 2016/1/21 2016/1/23 |Lianghuan WU [Chemistry, © B, BABZXREE (BRHR mBHRES
) Professor
Chinese Academy
of Sciences
2015| 2016/1/21 | 2016/1/23 |Xintong ZHANG Er:;t:r;ijt normal \o fessor  |EE, HAMZRELS |BhiR BEHEe
GuoQi Guangdong
2015 | 2016/1/21 2016/1/23 z:&NEg University of Professor |HE&R, BARPREE |BHHER SZKRBES
Technology
Guangdong
2015 | 2016/1/21 2016/1/23 |Chuxiong YANG |University of Engineer B, BARZERKXE (HhHR ZRBESR
Technology
Fushan Shunde
Er?\\:\ilrecl)lnmental CTO,
2015 | 2016/1/21 2016/1/23 |Huayue OU Technolo Technical B, BARZERKXE (HhHR ZRBES
) o Director
Engineering Co.
Ltd.
Fushan Shunde
Dowell
2015 | 2016/1/21 2016/1/23 [Ming LI Environmental Engineer R, BARFRESE BhitE SRBE5S
Technology
Engineering Co.
Ltd.
4.2.2 [BH5N—-BXK] EFARRF—LA/S—LIS) (Overseas—Japan) (Excluding those by Partner Research Team Members)
gL




5 %%5FHBE Patent Applications

5. 1. BAFfIoBEHHEE Independent Applications by Japanese Research Teams
HEEE (EES DL B B BN AR ) s R
e - PRI BR, ZE M,
- e g .y . HRERXE, #mEIEER =2t
_ EBHRAEEES A/ VELRRREEFE Mchiril s : _ HF¥ #F ok
2014 [HEFR2014-154449 |4 g p i s ne 2014/7/30 17;;717:/_ ERXZE, B [#612016-030806 BlE BER — A BAE
= [LH —5
FE T& X%
o e s R " R HE, RS AR, hH
2014 |#¥FE2015-059333 [FUE=T7OHEF EZR ML EMREEE 2015/3/23 |RRERIKZ T oEe B R BAR
M s
mHE—, LOK
) — FTPELC 55
2015 |4%FE2015-229953 [(HEFIRVHEEZAE 2015/11/25 |HEREREFKZE T BXE—, &% [EP:N
REE, it 2,
BRISAR
5.2. "{#HFE"fIDOEHRHEFE Independent Applications by Partner Countries
T | RS DL R B BN A ) S BB
— S AR RKER. ATFKEAEDEERE R . _ .
2013 |201310057152 i B — T A B A 991 AR R 75 5 R i 2013/4/25 |REHZREEBILEAHIEHR HEFAI O B FE B E
2013 |201110457877.X |—FhS4EREILMBRIFHI R FE 2013/4/25 |I"&HRIWKZ 201110457877.X HFROEMHEE HhE
2013  |201210039872 — MR RIRIBREN A E 2013/5/1 |HhERZE 2.0121E+11 AFAOERHEE FE
2013 201310228720 EENSEMRKHNIBEREE K 2013/6/1 |R&€%F, %, ERT 2.0131E+11 HFER OB HEE HhE
2013 |201310249936 ZRILH-EBKEN K EEBRMHE A E 2013/8/1 |RE£F, RRE, & 2.0131E+11 FEF{A 0D By L BE thE
2013 (201310240391 %zii%wi%%%%'I‘iﬂozm*%ﬁﬁ” 2013/9/6 |FKIESR, [FEY 2.0131E+11 AFAOERHEE FE
2013 (201310488121 giﬁﬁﬂm%"ﬂm”]ﬂﬁ‘t*ﬂ*”’ﬁ'“%j’_%& 2013/10/5 |KEESR, B 2.0131E+11 HAFA OB EE hE
Al R AL K R A P ) — RIS A MR o 2 e . = 5
2013  |201310021752 RSk KA. EE RIS 2013/11/1 | EREREBIEEARATEAT |2.0131E+11 HAFA OB EE hE
SFe3+H & AT HFI R RET & NK | ek s - 5
2013  |201310655500 et e 2013/12/1 | EFRFERE/IEBARHER [2.01311E+11 HFEAOEMHEE FE
2013 201410007840 CTRETIRA B - RE ALY 2014/1/8 |R&£F, HEE 2.0141E+11 HBFAOERHEE hE

BIEMAE




2013 |201410815566.x ;ﬁg;’;g%iﬁ;ﬂﬂﬁﬂﬂﬁ?ﬁﬁmm&g 2014/3/1 ﬁ”%x BMER, FEF.E 501410815566 .x A48 0D B3k Hi R hE
2014 |201410185329.X &—\Eiﬂiﬁﬁ% RRERMBEKRPRERT | 0014/5/4 |2 201410185329 MEROBMEEE | SE
2014 |POT/ONZOTVOR | i s e v 5 3 2014/10/6 |R&% RBEZ PCT/CN2014/086014 |[fEFBIDEMHE | PCT
2014  |20141055399 %2’?@%%@@% BRIEL WEREN | 5014/11/12 AEF RRTH 20141055399 FAF R0 E IR FE i [E
2014  [CN201420757626.2 |—FhL0 = & fE R K AR (Y 2014/12/5 i.‘%mii’i‘”iﬁ%gﬁﬁx CN201420757626.2  |#8FHIo> B sk HRE H[E
2014 |CN201410733522.2 | — #3402 & & R 7K RA TR (U B SA BB 7 3% 2014/12/5 %’;ﬂéi%gmii%aﬁﬁ% CN201410733522.2  |#BF{AI0D B ¥ H EE hE
2014 [201520066161 —HEMKRKRE S EEARA 2015/1/30 IIEEIK% KEIX, BHEXH, |, 01508411 FAFRI D B 3h R hE
2015 |201510419675 —ESFSERABIEMHRERESE, 2015/7/17 |=BRHF, KEK, AR 2.0151E+11 HEF R B3k R E

5. 3. 3tFIHEE Joint Applications

AT |HAEES ELL Y2 HFEE HIFEA A ) EHE HiFEE
EL




6 ZEZ% Awards

6. 1 ZE Awards
FE ED&TR 2EH ZEH YELEIE
2013 [efb s - B3 E hH—R
2013 |BERL¥= £S5 E-EHERE AR
First International Symposium on Recent Progress of Energy and Y. Yamamoto, K. Nakata, Y. Kanai, C.
2015 |Environmental Photocatalysis, Photocatalysis 1 young poster 2015/9/4 |Terashima, Y. Yoshimi, K. Sakaguchi, M.
award Abe, M. lkekita, A. Fujishima
First International Symposium on Recent Progress of Energy and T. Takeuchi, Y. Yamamoto, K. Nakata, Y.
2015 [Environmental Photocatalysis, Photocatalysis 1 young poster 2015/9/4 Kanai, C. Terashima, K. Sakaguchi, M. Abe,
award M. Ikekita, A. Fujishima
First International Symposium on Recent Progress of Energy and A. Kuragano, K. Kata.gIShl’ A. Devadoss, P.
2015 |Environmental Photocatalysis, Photocatalysis 1 young poster 2015/9/4 Sudhagar, C. Terashima, K. Nakata, T.
' Kondo, 1. Shitanda, M. Itagaki, M. Yuasa, A.
award N
Fujishima
A. Devadoss, Asako Kuragano, C.
2015 |EEEILILFESEE (J. Mater. Chem. B) DFront Cover| JETE 2015/12/23 |Terashima, P. Sudhagar, K. Nakata, T.
Kondo, M. Yuasa, A. Fujishima
AARZMiiREE Second International Symposium on Advanced K. Honda, C. Terashima, K. Nakata, K.
2015 [Water Science and Technology (ISAWST-2) Best Presentation 2016/2/16 |Katsumata, T. Kondo, M. Yuasa, A.
Award Fujishima
6. 2 HEIHME Newspaper Reports
FE EDAF ZEH SEE LEERE ]
2015 |BRITZZE#HE 2015/10/14 |FHHE—FR
6. 3 ZDth Other
FE EDA %EH ZESE Y§EREIE
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