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The 40th Symposium on Powder Technology

The 40th Symposium on Powder Technology was very successful as usual with the attendance of 151
held on August 29, 2006 at Hotel Laforet Tokyo in including 26 academic people. The main subject was
Tokyo under the sponsorship of the Hosokawa Pow- “Processing and Applications of Nanoparticles as a
der Technology Foundation and with the support of Key to Practical Use of Nanotechnology”.

Hosokawa Micron Corporation. The symposium was

The 40th Symposium on Powder Technology

Subject: Processing and Applications of Nanoparticles as a Key to Practical Use of Nanotechnology

Session 1 Chairperson: Prof. Ko Higashitani (Kyoto Univ.)

e Manufacturing Process of Pharmaceutical Mi- Prof. Yoshinobu Fukumori
croparticles Assisted with Nano-structure Con- (Kobe Gakuin Univ.)
struction
(KONA Award Lecture)

¢ Organic-Inorganic Nano-Hybrid Materials Prof. Yoshiki Chujo

(Kyoto Univ.)
Session 2 Chairperson: Prof. Makio Naito (Osaka Univ.)

* Preparation of Electronic Ceramic Dick Layer of Prof. Mitsuteru Inoue
Fine Particle Crystalline by Dry Process and Its (Toyohashi Univ. of Technology)
Application

e Application of Porous Materials to Electro- Prof. Kiyoshi Kanemura
chemical Functional Interface Prepared by Using (Tokyo Metropolitan Univ.)
Nanoparticles

Session 3 Chairperson: Prof. Kiyoshi Nogi (Osaka Univ.)
* Nanoparticles Fine Pitch Wiring for Printed Elec- Prof. Katsuaki Suganuma

tronics (Osaka Univ.)
* Development and Application of Nanoparticle Dr. Takehisa Fukui
Dispersion and Composite Process (Hosokawa Powder Technology Research Institute)
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The 14th KONA Award

KONA Award sponsored by Hosokawa Powder
Technology Foundation is given to the scientists
or groups who have achieved excellence in the re-
searches related to the basic powder technology. The
14th award has been presented to Professor Yoshi-
nobu Fukumori of Kobe Gakuin University.

Prof. Fukumori received his M.S and Ph.D from
Kyoto University in 1971 and 1977. In 1976 he joined
the Faculty of Pharmaceutical Science of Kobe
Gakuin University. In 1995 he became a full professor
of Kobe Gakuin University. His research activity is
concerned with spouted bed processing of micro par-
ticles and development of micro and nano-particulate
systems fro drug delivery. The fluidized/spouted
bed coating processes are favorably applied to phar-
maceutical particles. He has been producing many
types of functional pharmaceutical particulate system
for the purpose of efficient drug delivery, includ-
ing the enteric-coated particles and the sustained-,
prolonged- and delayed-release systems. However,
the current coating technology has a limit in the size
of the particles that can be processed. He has been
established and well experienced only for particles
larger than 200um. The extension of the coating tech-
nology to a smaller size range has been challenged
by him and his group. The research that he has made
so far are as follows:

* Analysis of agglomeration phenomena of fine par-
ticles ;

¢ Optimization of coating operations and processor
construction ;
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* Development of large-scale processor ;

* Additives and formulation for coating fine particles;

* Release modifiers for microcapsules ;

* Novel aqueous polymeric suspensions for coating
fine particles ;

* Micro-agglomeration technology ;

The results of these researches have been ap-
plied for developing various controlled-release sys-
tems such as

* Thermo-sensitively drug-releasing microcapsules
with nano-structured membranes and with multi-
layered structure ;

* Biodegradable, biocompatible microcapsules of
proteins ;

* Microparticles carrying nanoparticulate drug to be
nano-dispersed in GI tract ;

* Colon-specific delivery system for peptides ;

Further, his micro and nano-particle processing
technology has been applied to drug/atom deliv-
ery systems for cancer therapies as follows :

* Delayed-releasing, self-dispersable microcapsules
for cancer chemoembolization therapy ;

* Microcapsules for gadolinium neutron capture
therapy of cancer ;

e Lipid nanoparticles for i.v. injections in gadolinium
neutron capture therapy of cancer ;

* Chitosan nanoparticles for i.t. injections in gado-
linium neutron capture therapy of cancer.

The 14th KONA Award has been given to his re-
markable achievement of many years.
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Academic publication concerning powder technology in Japan (2005)(2006)

Content Extract: Journal of the Society of Powder Technology, Japan, Vol. 42 (2005)

No.1
ORIGINAL PAPERS
® Characterization of Method of Nickel Ultrafine Particles Produced by Spraying of Nickel Acetate
Tetrahydrate Solution into RF Plasma
Katsuo Sajto ........................................................................................................................... 4
® Development of Photon Correlation Spectroscopy Instrument for Size Analysis of Nanometer —
Sized Particles of below 10nm
I'etsuji Yamaguchi, Yasushi Azuma and Kikuo OKuyama -----«-wwweeeeeeesssmemmmmmmmmriiiies 11
® Estimation of Critical outlet Diameter of Silo in Centrifugal Field and Scale - up of Silo to Gravitational Field
HirOShi Tsunakawa ............................................................................................................... 17
® Manipulation of Particles by Dipole Eledrode Probe
Takeshi Konno, Mikihiko Kobayashi, Mitsuru Egashira and Norio Shinya «--«--«coseeeerererreereeereceene. 24
® Improvement in the Purity and Yield of Philipsite Synthesized from Incineration Ash with Multi- stages
Synthesis Method
Kunihiko Fukui, Mayumi Takiguchi, Tatsunori Noriyasu and Hideto Yoshida«-«----«-coveerereoereneeeeecaene 31
REVIEW
® Synthesis of Nanoparticles by Laser Ablation
Takafumi SetO ..................................................................................................................... 39
LECTURE SERIES
® Powder Nanotechnologv
1. Nanoparticle for Practical Use
1.11 Development of New Functions in Inhalation Drug Delivery by Nanotechnologv
TAdAtSUGU TAIIILO #++##vvvreeteessssmmmerrre ettt ettt ettt 45

No. 2
ORIGINAL PAPERS
® Study on Manipulation and Welding Method of Fine Particles using Microprobe

Takeshi Konno, Mikihiko Kobayashi, Mitsuru Egashira and Norio Shinya ««-««-c-seorerrremrererernen. 98
® Effects of Gas Flow Rate on Particulate Contamination in a PECVD Reactor

Yutaka Hayashi, Manabu Shimada, Heru Setyawan, Kikuo Okuyama and Nobuki Kashihara ---+--+---+--+ 105
® Size Classification of Solder Balls by Twin Roller System

ShUJi Matsusaka, Kenji Muranishi and Hiroaki Masuda ............................................................... 110
® Numerical Simulation of Constitution Relationship between Stress and Strain of Particulate Matters Shinichi

Yuu and TOShihikO Umekage ................................................................................................... 116

REVIEW

® Electrostatic Discharge from a Fine Particle in Normal Ail

YOJT NAKAJIIIA v vvvreeeeeesssmsesenee ettt ettt 125

REVIEW : FRONTIER RESEARCH SERIES
® Estimation of Mechanochemical Reaction Rate and Optimum Design of Planetary Ball Mill by
Discrete Element Method
HirOShi MiO ........................................................................................................................ 134
LECTURE SERIES
® Powder Nanotechnology
1. Nanoparticle for Practical Use
1.12 Superplasticity of Nanocrystalline Ceramics

Fumihiro Wakai ..................................................................................................................... 140
No. 3
REVIEW
® Fundamental Study for Comparison of Dry and Wet using Bending Tests of Glass
YOShiteI‘u Kanda .................................................................................................................. 170

ORIGINAL PAPERS
® Effect and Behavior of Liquid Additive Molecules in Dry Ultrafine Grinding of Limestone
Masahiro Hasegawa’ Mitsumasa Kimata and MaSakaZu Yaguchi ................................................... 178
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® Characteristics and Hydrogen Desorption Property of Nanostructured Graphite
Produced by Grinding in vacuum Atmospheres
Minoru Shirahige, Junichilida, Toshiyuki Fujimoto, Yoshikazu Kuga, Mikio Kawai and Junji Katamura 185
® Structural Control of Selenium Compounds by a Planetary Ball Mill
Yoshiyuki Shirakawa, Hiroto Otsuki, Takuma Matsuda, Hiroshi Mio,

AtSukO Shimosaka and Jusuke Hldaka ....................................................................................... 192
® Mechanochemical Redox Process for the Synthesis of Fine Magnetite Powders

Osami Abe’ Masafumi Koike and Reiko UmeZaWa ........................................................................ 199
® Decomposition of Chlorinated Organic Compounds by Mechanochemical Methods

Yasumitsu Tanaka‘ inu Zhang and Fumio Saito ........................................................................ 206

No. 4
ORIGINAL PAPERS
® Effect of Granule Compaction Procedures of Aluminum Nitride on the Properties of Green Body and
Resultant Ceramics
Hiroya Abe, Kazuyoshi Sato, Makio Naito, Kiyoshi Nogi, Tadashi Hotta and Junichi Tatami------++--+-+-+-+ 238
® Influence of Glass Particle Property for Glass — ceramics Layer upon Sintering
of the Sandwich Substrate with Inner — constraining Particles Layer
Shuya Nakao, Masaru Kojima and Kenji Tanaka «++++++----eeeerreereeeesmmmmiimiiiiiiiiiieeee 244
® Preparation of MoS: Catalyst for Ultra — deep Desulfurization of Diesel oil by a Media Agitation Mill —
Effect of Circumstance Pressure in Grinding Mill
Kunio Uchida, Masato Kouzu, Fumikazu Ikazaki and Shigehisa Endoh «--c-eoeeeerereremerereneieieeieene 252
REVIEW
® Measurement of Powder — Particles Flow using Capacitance Tomography
— Overview and Image Reconstruction using GVSPM Method
Masahiro Takei ..................................................................................................................... 257
LECTURE SERIES
® Powder Nanotechnology
1. Nanoparticle for Pradical Use
1.13 Electroconductive Nanoparticles
TSUNEO YANMAGISAWA ++rvrwrwrrssessnsssssesseeese ettt 265

No.5
ORIGINAL PAPERS
® Processing Parameters of Mechanically obtained NiO/YSZ Composite Particles and their Relevance to
Properties of Ni/ YSZ SOFC Cermet Anode

Kenji Murata, Takehisa Fukui, Hiroya Abe, Makio Naito and Kiyoshi Nogi ««:-r-scoeerrerearemreseeeeeenees 312
® Numerical Analysis of Coal Ash Bed Hardening by Water Condensation
Masashi Wada, Hideki Kanda, Mitsuhiko Hata, Hisao Makino and Chikao Kanaoka «+«++=sseseeerereceeeeens 317

® Particle Design for Dry Powder Inhalation Using a Spouted Bed Type Binderless Granulation Method
Shigenobu Hatano, Nobuyuki Nakamura, Nobusuke Kobayashi, Jun Kobayashi,
Yoshinori Itaya and ShigeRatsu VO] «««++++++++sssrrrrrretteeettimmmiiiiiiiititt bbb 324
SHORT COMMUNICATION
® Effect of Cyclic Number of CIP of Silicon Nitride Granule Bed on the Properties of Resultant Ceramics

Tadashi Hotta, Yohtaro Matsuo, Hiroya Abe and Makio Naito «+++++++++ssseeereeerrrrmmmmmms 330
REVIEW
® Inhalation Therapy in the Post — Genome Era
HiroKazu OKAIMOTO  svversorrrrrrereeeeeee ettt ettt et et et et et et et aate et eattaateatans 333

REVIEW : FRONTIER RESEARCH SERIES
® Direct Measurement of Surface Forces in Liquids — Measurement of Hydrophobic Attraction
INQOYUKE ISHEA@ -+ ressreeeeeee e e ettt 342
LECTIJRE SERIES
® Powder Nanotechnology
1. Nanoparticle forPractical Use
1.14 Nanoparticle for Color Pigment

KAZUYUKT Hayashi -« ««++++eeeeesrmsmneeeemmnnett ettt 347
No. 6
REVIEW
® Carbon Nanotube Processing Using Ionic Liquids
Takanori Fukushima ............................................................................................................... 384
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ORIGINAL PAPERS
® Supermolecular Complex Formation by Mechanochemical Reaction and Application to Absolute
Configuration Assignment

YaSutaka Tanaka and HiSaO SuZuki ............................................................................................. 390
® Low-Temperature Processing of PZT — PMN Thin Film by Sol-Gel Casting
Tomoya Ohno, Hisao Suzuki, Masayoshi Fuji Toshitaka Ota and Minoru Takahashi «-«+«-+--cseoeereeeeens 396
® Improvement in Classification Performance of Gas-cyclone by Local Fluid Velocity Control
Satoshi Akiyama, Hideto Yoshida, Kunihiro Fukui, Kouichiro Ono, Ryota Nobukiyo and Yuta Inada ------ 401
SHORT COMMUNICATION
® Surface Modification of Nanosized Ti0z Powder by Mechanical Processing with Glow Discharge
Hiroya Abe, Tsukasa Kimitani, Kazuyoshi Sato Makio Naito and Kiyoshi Nogi «-«+-ereoeeererereeceeenes 409
ORIGINAL PAPERS
® Synthesis of Nano Silica Particles by Tube Type Reactor
Mitsumasa Kimata, Toru Endo, Daisuke Hoshino and Masahiro Hasegawa «-+«+cseororerererrmrraeeiienene 413
@ Characterization of Mechanochemically Synthesized Magnetite Powders from Fe and FeO (OH)
Masafumi Koike, KaZutO Tokumitsu and Osami Abe ..................................................................... 419
REVIEW : FRONTIER RESEARCH SERIES
® Visual Perception and the Color of Inorganic Iron Oxide Pigments
HirOShi Asaoka ..................................................................................................................... 426
No. 7
ORIGINAL PAPERS
® Method of Preventing Coal Ash Hardening by Humidifying or Mixing with Additives
Yoshihiro Kishi, Hideki Kanda, Hiromi Shirai and Yoshimichi Daijo «+«-+«-rsererrerrmremrreammerenneen. 460
® Conversion of Waste Incineration Fly Ash into Calcium Phosphates
Hidekazu ’I‘anaka’ KaZumaSa Ikarl and RyOZi Hino ..................................................................... 467
® Observation of Small Particle Infiltration Process in Sphere — pack Fuel Fabrication
Katsunori Ishii, Masahiro Suzuki, Yoshiyuki Kihara and Kan-ichi Fujii-«-«--xcoeeeeeeeeremeeraeerneaieeen. 472
REVIEW
@ Insights into the Mechanisms of Size and Shape Control of Nanoparticles in Liquid Phases
Tadao Sugimoto .................................................................................................................. 478
LECTURE SERIES
® Powder Nanotechnology
1. Nanoparticle for Practical use
1.15 New Applications of Nanostructured Magnetic Particles and Ferrofluids
Yasutake Hirota and ShirO Tsuda ............................................................................................. 492
DOCTORAL THESIS INTRODUCTION
® Processing and Erosion Properties of Carbide Ceramics and Carbide/ A1203 Composites
KimltOShi Sato ..................................................................................................................... 503
® Design and Evaluation of Sugar-coated and Thin -layer Sugarless Coated Tablets
Shinji Ohmori ..................................................................................................................... 504
No. 8
ORIGINAL PAPERS
® Numerical Simulation for Friction Mechanism of Powder Bed using 2- Dimensional Distinct Element Method
Shinichi Yuu, TOShihikO Umekage and Yutaka Kawasaki ............................................................... 528
® NumericalSimulation for Friction Mechanism of Powder Bed using 3- Dimensional
Distinct Element Method and Experimental Verification
TOShihikO Umekage’ Shinichi Yuu and Kenji Katsuki ..................................................................... 53’7
® Improvement in Throughput of Centrifugal Classification System using an Almost Rigidly Rotating Flow
Yoichi Tsuchida, Koichi Nakabayashi, Yohei Morinishi and Tomohito Suzuki -« csrreeeererreeeeaeeeene 546
® Synthesis of f —Tricalcium Phosphate and Calcium Hydroxyapatite using Waste Incineration Fly Ash
Hidekazu Tanaka' Nobutoshi Kan and RyOZi Hino ........................................................................ 558
REVIEW
® Synthesis of Functional Nanoparticles by Thermal Plasmas
TaKayuki Watanabhe «««««««eeeeesssssemmmmmmmtttttttmmiiiiiiiit ittt 564
LECTURE SERIES
® Powder Nanotechnology
1.Nanoparticle for Practical Use
1.16 Design of Controlled Release Pharmaceuticals in Nanoparticle Coating Process
YOShinObu Fukllmol'i and Hldekl IChikaWa ................................................................................. 573
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DOCTORAL THESIS INTRODUCTION
©® A New Improvement Technology of Fine Powder by Utilizing Adhesive Property
Shigenobu Hatano .................................................................................................................. 586

No. 9
ORIGINAL PAPERS
® Adsorption Property of the Ferrous Ion to the Washing Silica Sand Surface

Mitsumasa Kimata, Kenji Miyawaki and Masahiro Hasegawa ««««««++++++sssserrrrerretieeennmiii . 608
® Application of Fluid Penetration Method to Evaluation of Non- uniformity of Particle Bed Structure

Kuniaki Gotoh, TatSuO Daikoku and TatSuO NiShimura ............................................................... 613
® Relationship between Moisture Content at Contacting Point and Impedance of Single Particle with Liquid Bridge

Masashi Wada, Mituhiko Hata, Masami Furuuchi and Chikao Kanaoka «-«-cxcseroroeererrereenenenieeieei, 619

REVIEW

® Nanoparticle Bonding Technology for Structural Control of Particles and Materials

Makio Naito, Hiroya Abe and Kazuyoshi Sato««««««++++++++sssrrrrrrrttteeenmiiiiiiiiiiiiiie s 625

ORIGINAL PAPER
® Application of NIR Spectroscopy for Evaluation of Crystalline State in Granulation and Tabletting Process
Katsuhide Terada, Yoko Takada, Yasuo Yoshihashi and Etsuo Yonemochi «-«-«-xoseeereeersememmananaaniie, 632
REVIEW
® Control of Gritical Quality and Performance Attributes of Powder in Manufacturing
Processes of Oral Dosage Forms and PAT Application
TAdatSUGU TAIIIO «+++vreewreernreenneeeneeetteeet ettt 638
REVIEW : FRONTIER RESEARCH SERIES
® Fluidization Characteristics for Fine Cohesive Powders under Vibrated Conditions
YOShihide Mawatari ............................................................................................................... 648
DOCTORAL THESIS INTRODUCTION
® A Study on Charging Design of Toner Particles in Electrophotographic System

Mlklo YOShida ..................................................................................................................... 652
® Computer Simulation Study of Surfactants and Colloids in Aqueous Solutions
Shintaro Morisada .................................................................................................................. 653

No. 10
ORIGINAL PAPERS
® Synthesis and Crystallinity of Zirconium Oxide Particles by Pyrolysis of Poly
(ethylene glycol) — based Polymeric Precursors

Tsutomu Morimoto, Takanori Nakayu, I. Wuled Lenglgoro and Kikuo OKuyama «---c=coceeeeremeeceeeeeenes 688
® Adsorption/ Desorption Properties of Zn for Bentonite and Microfiltration Properties of Resulting Slurry

Kazuhiko Hayashi, Nobuyuki Katagiri and Eiji IFftani ----eeeeeeeeeeeeesmmmsemmmmis 694
® Fabrication of Zirconia Hollow Spheres on Yeast Cell Templates

Atsuya Towata, Manickam Sivakumar, Kyuichi Yasui, Toru Tuziuti and Yasuo lida «-r--coeeeereeeemeeeeees 701

® Measurement of Mass Flow Rate of Particles in Gas-Solid Suspension Flowing in Pipe
Kazuya Gushima, Hiroshi Sakamoto, Kaoru Ohno, Minoru Tokita Kazuo Saito and Hiroaki Masuda --- 708
REVIEW
® Prepartion, Physical Properties and Applications of Carbon Microcoils CMC)
Seiji Motojima and Xitugin CREm ««««+++++sssseermrmrrrttteeennmmiiiiiiiiitttt ettt 715
LECTURE SERIES
® Powder Nanotechnology
2. Powder Technology for Future Nanotechnology
2.1 Powder Technology for Future Energy Supply System
2.1.1 Powder Nanotechnology for Dye-Sensitized Solar Cells Using Titania Electrode
Motonari Adachi .................................................................................................................. 722
DOCTORAL THESIS INTRODUCTION
® Brownian Dynamics Simulation and Modeling of Spontaneous Ordering of Mesoscale Particles
Satoshi Watanabe .................................................................................................................. 730

No. 11
ORIGINAL PAPERS
® Micro Discharge Welding and Joint Reinforcement by Non- contact Welding Method
Takeshi Konno, Mikihiko Kobayashi, Mitsuru Egashira and Norio Shinya ««-«-c-cocoeeeeeremeeeeremeacieeeeee. 758
® Evaluation of Glycaemia Control in Beagle Dogs by the Administration of Insulin
Encapsulated PLGA Nano-composite Preparations
Hiroyuki Tsujimoto. Kaori Hara and Yoshiaki Kawashjma «««cccceeeeeeesrmseemmmmmrreemi, 765
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® Change in Impact Electrification of Organic Particles through Adding a Small Amount of
Positive Charge-Control Agent

Ken-ichiro Tanoue, Yasuhiro Itoh. Tsuneyasu Nagatomo and Hiroaki Masuda «+ceseoeererererrmrereeeeeeen. 773
® Dynamic Visco- elasticity and Adhesion Properties of Ceramic Green Sheets
KOUICK NAAtA «rvvvvreeeeeeeeeemmem ettt 782
REVIEW
® Semiconductor Nanocrystals and their Application to Phosphor
Norio Murase and KaZuyuki Hirao ............................................................................................. 790
REVIEW : FRONTIER RESEARCH SERIES
® Hydrodynamic Diffusion of Particles in Microscale
Shusaku Harada .................................................................................................................. 799
LECTURE SERIES
® Powder Nanotechnology
2. Powder Technology for Future Nanotechnology
2.1 Powder Technology for Future Energy Supply System
2.1.2 Powder Nano-Technology for Rechargeable Lithium Batteries
Structural Control of Electrodes for Rechargeable Lithium Batteries
Using Colloidal Template Process —
Kiyoshi Kanamura ............................................................................................................... 804
DOCTORAL THESIS INTRODUCTION
® Formulation Study of Lansoprazole Fast-disintegrating Tablets Containing Enteric- coated Microgranules
TOShihirO Shimizu .................................................................................................................. 811
@ Study of Hybrid Particles with Polyimide Materials
YOShikaZu Nishida .................................................................................................................. 812
No. 12
ORIGINAL PAPERS
® Critical Slope of Hopper Walls for Mass - Flow of Bulk Solids
Hiroshi Tsunakawa ............................................................................................................... 830
® Removal Properties of Zn from Soil with Extremely Low Hydraulic Permeability by Electrokinetic Method
KaZuhikO Hayashi, Nobuyuki Katagiri and Eiji Iritani .................................................................. 838
@ Influence of Operating Condition of Bag Filter on the Removing Performance of Dioxins
Jun-ichi Tajima, Ken-ichi Nagai, Hiroshi Onishi, Masashi Wada and Chikao Kanaoka -+t +esereeeereeeeees 845
® Estimation of Particle Diameter of Ground Powder in a Tumbling Ban Mill by Using the
Particle Element Method Simulation
Hidenori Katsumura, Hiroshi Kagata, Atsuko Shimosaka and Jusuke Hadaka -+--«-+c-serreremremrereeeeeennes 854
REVIEW
® Silica— coating of Coinage Metal Nanoparticles
YOShiO Kobayashi and Mlki() Konno .......................................................................................... 864
LECTURE SERIES
® Powder Nanotechnology
2. Powder Technology for Future Nanotechnology
2.1 Powder Technology for Future Energy Supply System
2.1.3. Nanotechnology for Water Splitting by oxide Semiconductor Photocatalyst
Hironori Arakawa .................................................................................................................. 873
DOCTORAL THESIS INTRODUCTION
® Study on Design of Functionally Ceramics Material and Production System Using Powder Simulation
AtSukO Shimosaka ............................................................................................................... 882
® Design and Tabletting of Solid Dispersion Prepared with Fine Porous Silica to
Improve Dissolution Property of Poorly Water Soluble Drugs
Shinsuke Nagira .................................................................................................................. 883
Content Extract: Journal of the Society of Powder Technology, Japan, Vol. 43 (2006)
No. 1
ORIGINAL PAPERS
® Development of Advanced Representative Particle Model
— Application of DEM Simulation to Large-scale Powder Systems —
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Mikio Sakai, Seiichi KOShiZuka and HirOShi Takeda ........................................................................ 4
® Flow Characteristics in Cylindrical Cyclone Separator

Yasuyuki Shii, Tsutomu Nozaki, Minoru Fukuhara and Tomokazu Tokumitsu «--«-ceoreeeeeemerremeeeeeeeeee 13
® Energy Investigation on Thermal Decomposition of PVC Processed Mechanochemically with NaOH
Tsuyoshi Inoue, Junya Kano and Fumio Saito------=====++++s+sseeeeeeeeeeeeeerertmiiriiiiiiieeees 20
REVIEW
® Ground Liquefaction due to Earthquake
Kiyoshi FURULAKE «+++++++eevrrrrmrreeteeenniiiiiiiittit et 25
LECTURE SERIES
® Powder Nanotechnology

2. Powder Technology for Future Nanotechnology
2.1 Powder Technology for Future Energy Supply System
2.1.4. Powder Nanotechnology for Fuel Cell Development
Takehisa Fukui ..................................................................................................................... 34
DOCTORAL THESIS INTRODUCTION
® Characterization of Solid — state Pharmaceuticals by Solid — state NMR

Katsuhiko Masuda ............................................................................................................... 41
® Study on Wear Improvement of Carbide Cermet Coatings Produced by HVOF — YAG Hybrid Spraying
Takayuki Kuwashima ............................................................................................................ 42

No. 2
ORIGINAL PAPERS
@ Inhibitory Effects of Poly (aspartic acid-co-lactic acid) Nanospheres on Tumol Invasion through
the Reconstituted Basement Membrane
Hiroyuki Tsujimoto, Kaori Hara, Haruko Mimura and Nobuhiko Miwa ««:srereeeereseeereeemeeeerecee.. 86
® Effect of particle Size of Anode Catalyst for Direct Methanol Fuel Cell on Formation of Formic Acid
and Formaldehvde
Kuzuhide Totsuka, Shogo Watanabe and Tadao Haraguchi «««««reereessssmmsssmmmmmrerieeenniiiiiiis 92
® The Relationship between the Sintered Characteristics of Ultra-fine Helmatite Particles and the Surface
Smoothness of Non-Magnetic Substrates for Magnetic Recording Media

Kazuyuki Hayashi, Toshiyuki Toda, Keisuke Iwasaki and Seiji Ishitani---«-««-coscoeeereereemrremeee.. 98
REVIEW
® Contact Charging of Particles
Shuji Matsusaka and Hiroaki Masuda ....................................................................................... 104
® Derivation of Mie Theory of Light Scattering
Tatsushi Matsuyama ............................................................................................................... 11 5

REVIEW : FRONTIER RESEARCH SERIES
® Drying of Wet Materials in Fluidized Bed under Reduced Pressure
YUJE TAEEITIOTO  ++++ e+ vt e e e e e e eeeeee et 125
LECTURE SERIES
® Powder Nanotechnology
2. Powder Technology for Future Nanotechnology
2.2 Powder Technology for Future IT and Nano- photonics
2.2.1 Nanoparticle Processing for Photonic Crystal
Ferry Iskandar and KiKuo OKUyama <+« ewwwerereeeessmmmmmmmmmmniititeeiiiiiiiiiii e 130
DOCTORAL THESIS INTRODUCTION
® Formation of Poorly Water Soluble Drug Nanoparticle by Co-grinding with Cvclodextrins

Arpansiree Wongmekiat ......................................................................................................... 135
® Physical Analysis of Delivery Systems of Sparingly Water Soluble Drugs Using Lipid Nanospheres
TOmOyuki SOnOda .................................................................................................................. 136

No. 3 Special Issue of the 41st Summer Symposium
“Recent Research and Development in Powder and Electrostatics”
ORIGINAL PAPERS
® Control of Electrostatic Charge on Particles by Impact Charging

Shuji Matsusaka, Mitsuhiro Oki and Hiroaki Masuda .................................................................. 160
® Monte Carlo Simulation of Charge Accumulating Process of a Single Particle due to Successive Impacts

Tatsushi Matsuyama and Hideo Yamamoto ................................................................................. 169
® Measurement of Force Curve due to Electrostatic Charge on a Single Particle Using Atomic Force Microscope

Tatsushi Matsuyama, Masa — ak1 Ohtsuka and Hideo Yamamoto ................................................... 174

® ZnS Nanoparticle Synthesis System with Electrospray Using AC Voltage
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Natsuko YOkOyama, Masahiro Kanamaru and Motoaki Adachi ...................................................... 181
® Composition of Magnetic Powder Dispersed Carrier for Electrophotographic Developer
and its Charging Mechanism
Noboru ItO ........................................................................................................................... 189
® Suppressions of Particle Re-entrainment from Electrostatic Precipitator with AC Electric Field
and Particle Deposition onto Downstream Walls
Kouji Yasumoto, Akinori Zukeran, Yasuhiro Takagi and Yoshiyasu Ehara --:-coocoeeoeerreeemeeeeneenn. 198
REVIEWS
® Some Topics of Electrification and Generation of Fine Powder Particles
YUJE IVIULALA  +eereeeeeeeeeeeeeeeeeee ettt 205
® Study on Electrophotographic Two — Component Developer and the Developing Device from
Aspect of Toner Charge
Noboru Ito ........................................................................................................................... 213

No. 4
ORIGINAL PAPERS
® Fluidized Bed Medium Separation (FBMS) Using Particles with Different Hydrophilic
and Hydrophobic Properties
Mikio Yoshida, Jun Oshitani, Keiichiro Tani and Kuniaki Gotoh «=rsseseserrrrerrrermmraiii, 252
@ Fluidized Bed Medium Separation (FBMS) of Mortar and Gravel for Recycle of Waste Concrete
Mikio Yoshida, Jun Oshitani, Kazuyuki Okuda, Hiroyuki Ohishi and Kuniaki Gotoh «=«-+-+x-eereeeeeeeeeeeee 260
® Evaluation of Retention Performance of Submicron Particle by Ceramic Microfiltration Membrane
Masaya Furuta, Yasuhjto Mukai, Ejji Iritani and Hideo Nakakura «+++-----oooeeeeeeessmmmmmmin. 270
REVIEW
® Development of High Performance Lithium Io Secondary Battery by Powder ~ Technology Approach
TaKaShi O@IRAra  «reeerreereernrennnrenntteett bt 278
LECTURE SERIES
® Powder Nanotechnology
2. Powder Technology for Future Nanotechnology
2.2 Powder Technology for Future IT and Nano — photonics
2.2.2 Optical Properties Caused by Periodical Array Structure with Colloidal Particles and Their Applications
Hiroshi FudOUZi ..................................................................................................................... 287
DOCTORAL THESIS INTRODUCTION
® Molecular — Scale Investigation on Nucleation and Growth Process of Polymeric
Particles by Atomic Force Microscopy
TetSUYA YAIMAIMIOTO  +wvwwwwewrereenrsnssssssssssseeesii ettt 295

No. 5
ORIGINAL PAPERS
® Formation of Multi- size Silica Particle Coating on Polyethylene Core by
Rotational Dry Impact Blending

Tomoyuki Uchiyama, Hironori Minoshima, Masaru Otani and Kunio Shinohara «-+--r-seoeeeeeremrereeeeens 338
® Characterization of Spherical Oxide Filler Synthsized by Spray Pyrolysis
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