First International Gonference on 4D
Materials and Systems

Editors:

A. Khosla F. D. Dos Santos M. White

H. Furukawa T. Shiba M. Yanagida

K. Fukushima H. Ito M. Kaltenbrunner
K. Ito A. Nakai A. Masuhara

A. Kakugo T. Saito S. Bhansali

S. Tokito G. Milano L. Nagahara

T.-Y. Chu Y. Masubuchi P. Sekhar

H. Matsui T. Yoshida

Published by " = ™
@ The Flectrachemical Sociely (THilransactions
65 South Main S , Building D

Penn?rlj;ton,al‘\lr] 02222—2%‘35;,%% vol- 88, NO- 1

tel 609 737 1902
fax 609 737 2743

www.electrochem.org




Copyright 2019 by The Electrochemical Society.
All rights reserved.

This book has been registered with Copyright Clearance Center.
For further information, please contact the Copyright Clearance Center,
Salem, Massachusetts.

Published by:

The Electrochemical Society
65 South Main Street
Pennington, New Jersey 08534-2839, USA

Telephone 609.737.1902
Fax 609.737.2743
e-mail: ecs@electrochem.org
Web: www.electrochem.org

ISSN 1938-6737 (online)
ISSN 1938-5862 (print)
ISSN 2151-2051 (cd-rom)
ISBN 978-1-60768-865-5 (PDF)

Printed in the United States of America.




ECS Transactions, Volume 88, Issue 1
First International Conference on 4D Materials and Systems

Table of Contents

Preface

Chapter 1
Gel Symposium

Kinetic Analysis of Drying Process of Gelatinized Starch to Investigate the Effect of
Boric Acid
A. Kobayashi, N. Kamizawa, Y. Hoshino, H. Itoh, Y. Numata

(Invited) Phase Separation in Mixed Polysaccharide Gels
L. C. Geonzon, S. L. Flores, R. G. Bacabac, S. Matsukawa

Controlling the Length of Microtubules by Manipulating Their Polymerization
Condition
A. M. Rashedul Kabir, A. Kakugo

(Invited) Volume Phase Transition of NIPA Gels and Its Relation to the
Inhomogeneity Caused by Extremely Multifunctional Crosslinker
I. Nishio, A. Saito, S. Kamiya, S. Okada, M. Nojima, A. Takashima

Development of Physical Property Measuring Device for 3D Food Printer Gel
R. Ishigaki, M. Kodama, M. Kawakami, H. Furukawa

Separation of Motile Euglena Using Microchannel
K. Nezu, M. Makino, K. Takamatsu, A. Khosla, M. Kawakami, H. Furukawa

Creation and Drive Evaluation of Jellyfish Type Autonomous Unmanned Submersible
Y. Takishima, M. N. I. Shiblee, A. Saito, K. Yoshida, K. Takamatsu, A. Khosla,
M. Kawakami, H. Furukawa

Development of Color Gel System
M. Takahashi, M. Tanaka, K. Sato, A. Saito, A. Khosla, M. Kawakami,
H. Furukawa

15

23

33

37

45

51



Development of Soft Ion Gel Based Touch Sensor
Y. Hara, K. Yoshida, K. Ahmed, A. Khosla, M. Kawakami, H. Furukawa

Development of Hydrogel Fatigue Sensor
T. lijima, S. Inoue, A. Saito, H. Tamate, A. Khosla, M. Kawakami, G. Murasawa,
H. Furukawa

Detailed Study on Rapid Removal of Cationic Dyes Using TiO»-Poly(3-Chloro-2-
Hydroxypropyl Methacrylate) Nanocomposite
M. S. Hossan, B. Ochiai

(Invited) Bio-mimic Motion of Gel Material Dispersed with Magnetic Particles
H. Shinoda, S. Azukizawa, K. Maeda, F. Tsumori

Fully Bio-based Aromatic Polyimide Using 4-Aminocinnamic Acid and Mellophanic
Dianhydride as Bio-derived Monomers
K. Takada, S. Karikome, S. Dwivedi, T. Kaneko

Synthesis of Joint-Linker Type Ionic Gels Containing Imidazole Units in the Network
N. Naga, T. Ishida, T. Hayakawa

Chapter 2
Flexible and Printed Electronics

Solution Processed Alternating Organic/Inorganic Multilayer for OLED Encapsulation

L. Sun, Y. Kurosawa, T. Yoshida, Y. Suzuri

Fabrication of Flexible Metal Oxide Thin Film Transistor by Indigenously Developed
Spray Pyrolysis Unit
S. S. Omprakash, S. K. Naveen Kumar

Chapter 3
Material Processing - Theoretical and Experimental Approach

Thermal Conductivity Improvement of Fiber Orientation Control by Sheet Folding
Method
T. Saito, S. lhara, T. Kawaguchi, I. Satoh

Vi

59

69

75

89

99

107

121

129

141



Temperature Distribution Analysis of Viscoelastic Fluid Stirred by Single Triangular
Rotor
I. B. KC, K. Higashi, Y. Noguchi, T. Kawaguchi, I. Satoh, T. Saito

Fabrication of Line & Space Structure and Wiring on 3D Surface Features with
Imprinting Process
S. Ota, T. Kurose, H. Ito

Comparison among Multi-Chain Simulations for Entangled Polymers under Fast
Shear
Y. Masubuchi, T. Uneyama

(Invited) Modeling Morphology Distribution in Injection Molded Polypropylene Parts
R. Pantani, S. Liparoti, V. Speranza, G. Titomanlio

The Effect of Process Parameters on Impregnation Properties of Pultruded Carbon
Fiber Reinforced Thermoplastic Epoxy Composites
P. Wongsriraksa, A. Nakai

Effect of Addition of PTFE on the Rheological and Mechanical Properties of CF
Reinforced Plant-Derived Semi-Aromatic Polyamide (PA10T) Biomass Composites
T. Ono, Y. Nishitani

Cold Atmospheric Plasma Annealing of Plasmonic Silver Nanoparticles
A. Sonawane, M. A. Mujawar, S. Bhansali

Interface of Hydrated Perfluorosulfonic Acid Electrolyte and Platinum Catalyst:
Dissipative Particle Dynamics Simulation Model
N. Tajima, J. Nara, T. Yamasaki, T. Ozawa, H. Nitta, K. Ohata, T. Ohno

Modeling of Spherical Objects Using 3D Printing of Soft and Bio-Compatible
Materials
K. Yoshida, M. Kawakami, H. Furukawa

Chapter 4
Electrochemical Materials and Devices

A New Host Compound of Aluminum Lithium Fluoride Oxide for Deep Red
Phosphors Based on Mn**, Fe’*, and Cr**
R. Kobayashi, H. Tamura, Y. Kamada, M. Kakihana, Y. Matsushima

vii

149

157

161

169

177

187

197

203

217

225



Luminescent Properties of RE-doped Mullite (Al¢Si2O13) Phosphors(RE = Ce’*, Eu?",
Ce**-Tb’*, and Eu®")
H. Takahashi, Y. Matsushima

Proton Conductivity and Oriented Structure of Nafion Thin Films on the Au-
Deposited Surface and MgO Substrate
Y. Nagao, A. Enta, A. Suwansoontorn, Y. Ono

Proton-Coupled Reversible Redox Reaction of Zinc-Terephthalate Metal-Organic
Framework
Y. Hirai, S. Ueda, N. Nishiumi, H. Sun, Y. Matsushima, A. Masuhara, H. Shiroishi,
T. Yoshida

Vanadium Redox Flow Batteries Fabricated by 3D Printing and Employing Recycled
Vanadium Collected from Ammonia Slag

H. Sun, H. Takahashi, Y. Kamada, K. Sato, Y. Matsushima, A. Khosla,

M. Kawakami, H. Furukawa, P. Stadler, T. Yoshida

Application of P(VDF-TrFE) Nanocrystal Prepared by Reprecipitation Method for
Organic Photovoltaics
Y. Aita, M. Takeda, A. Masuhara

Electrochemical Impedance Spectroscopy Analysis on Dye-sensitized Solar Cells
Employing (102) and (100) Dominant ZnO Nanocrystals
H. Sun, R. RueR, D. Schlettwein, T. Yoshida

Novel Organic CT Salts of 1,3-Bis(dicyanomethylidene)indan Anion and Viologen
Cations with Different Linear Alkyl Chain Lengths
E. Saito, T. Yasuhara, Y. Tanaka, R. Yamakado, S. Okada, T. Nohara, A. Masuhara,
T. Yoshida

Switching of Dye Loading Mechanism in Electrochemical Self-Assembly of
Cu-SCN/DAS Hybrid Thin Films
Y. Tsuda, T. Nakamura, K. Uda, S. Okada, L. Sun, Y. Suzuri, P. Stadler, T. Yoshida

Photoluminescent Property of Electrochemically Self-Assembled CuSCN/Dye Hybrid
Thin Films
K. Uda, Y. Tsuda, S. Okada, R. Yamakado, L. Sun, Y. Suzuri, M. S. White, M. Furis,
P. Stadler, O. Dimitriev, T. Yoshida

viii

237

249

259

269

279

289

301

313

323



Effect of Diffusion Dimension on the Geometry of Precipitation Patterns in the
Liesegang Phenomenon
M. Itatani, Q. Fang, K. Unoura, H. Nabika

Electrodeposition of Zn-Terephthalate Metal-Organic Framework Thin Films
T. Nakamura, S. Ueda, K. Uda, Y. Tsuda, Y. Hirai, H. Sun, T. Yoshida

Nonstoichiometric Stille Coupling Polycondensation via Intramolecular Pd(0) Catalyst

Transfer Using Excess Imide-Based Dibromo Monomers
K. Terayama, T. Higashihara

The Electrochemical Conversion of Carbon Dioxide on Cu—Ni Stacked Bilayer
Electrodes
N. Yoshihara, H. Saito, M. Noda

Microwave-Assisted Hydrothermal Synthesis of Co-Doped ZnO Nanoparticles for
Water Oxidation Electrocatalysis
N. Nishiumi, H. Sun, H. Shiroishi, Y. Matsushima, P. Stadler, T. Yoshida

(Keynote) One-Pot Synthesis of Manganese Oxides and Cobalt Phosphides
Nanohybrids with Abundant Hetero-Interfaces in Amorphous Matrix for Efficient
Hydrogen Evolution in Alkaline Solution

D. Zhou, X. Long, Y. An, H. Lin, Z. Xing, M. Ma, S. Yang

Vacuum Ultraviolet-Assisted Sol-Gel Processing of Zn, Sn, Zn-Sn Oxide Thin Films
for OLED Encapsulation
L. Sun, Y. Kurosawa, T. Yoshida, Y. Suzuri

Chapter 5
Sensors and Systems

(Invited) Diffusion Map Analysis of Multi-Channel Time Series Data
T. Nakamura, S. Hagan

(Invited) Multimodal Enzymatic Sensing for Continuous Wound Monitoring
S. RoyChoudhury, P. Bhushan, Y. Umasankar, P. A. Hirt, H. A. Lev-Tov,
R. S. Kirsner, S. Bhansali

(Invited) Structural Analysis of Multifunctional Ionic Gels
K. Ahmed, N. Naga, H. Furukawa

335

343

351

361

369

381

399

411

419

427



Hydrothermal Growth of Zinc Oxide (ZnO) Nanorods (NRs), Structural, and
Chemical Composition Studies for pH Measurement Sensor Applications
S. K. Naveen Kumar, A. Akshaya Kumar, A. A. Aniley, S. Bhansali, R. E. Fernandez

Development of Multi-Material 3D Printer
B. Samiul, K. Ahmed, A. Saito, A. Khosla, M. Kawakami, H. Furukawa

Nanoceramic NiMn,O4 Powder-Based Resistance Thermometer for Soil Temperature
Measurement Application in Agriculture
S. K. Naveen Kumar, A. A. Aniley, A. Akshaya Kumar, R. E. Fernandez, S. Bhansali

Author Index

437

449

455

471





