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Introduction 

 

Thank you all for joining this summer seminar at Ichinobo 

from August 3rd to 4th. 

 In this seminar, we can have the lectures by the guest 

speakers, Prof.William Chueh and Prof, Adler. We have 

also student poster session, where the poster awards will 

be given.I would be happy if you spend better study life 

through this seminar. 

In addition, this 'Ichinobo' is famous for its hot-spring and 

beauty salon with relaxed atmosphere. I wish you all have 

a good, relaxed stay as well as the seminar. 

I wish for the success of this seminar and really appreciate 

your kind cooperation.  

Thank you. 

 

Norikazu Ishigaki, 

 

Kawamura Lab.  
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About Ichinobo, Sakunami 

 
  〒989-3431  

宮城県仙台市青葉区

作並字長原 3 

TEL：022-395-2131 

FAX：022-395-2435 
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Time Table 

1st day (3rd August) 

11:15   Bus departure time (Sakura hall in Katahira) 

12:00   Arrival & Check-in 

13:00   Opening ceremony & Invited lectures 

16:00   Short presentation for poster sessionⅠ(Zao hall) 

18:00   Dinner (Kurikoma) 

19:00   Poster sessionⅠ(Zao hall) 

 

Bus departure place (Sakura hall in Katahira Campus) 

 

  

here 
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2nd day (4th August) 

7:00    Breakfast (Restaurant is available between 7:00 and 9:00) 

9:00    Check-out 

9:00    Short presentation for poster sessionⅡ(Zao hall) 

10:00   Poster SessionⅡ(Zao hall) 

11:30   Closing comments 

12:00   Bus departure time 

 

Budget 

Accommodation fee (two meals and hot spring) ¥12,000 

Bus fee (we use free pick up service) ¥0 

Others (prize, alcohol…)   ¥2,000 

Total ¥14,000 

 

Thank you for your cooperation 
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Presentation schedule 

Short presentation for poster sessionⅠ(1st day 16:00) 

No. Presentation title Presenter Year Lab. 

1 In-situ Acoustic Emission Study of Sn Anode in Li ion 

Battery 

Takehiro Fukushima M2 Kawamura Lab. 

2 Thin-film lithium battery with LiCoMnO4 by PLD Norikazu Ishigaki M1 Kawamura Lab. 

3 Systematic investigations of factors governing the reaction 

distribution in LiCoO2 composite cathodes 

Dehlia Eide 

Brennhaugen 

PD Amezawa Lab. 

4 Mechanical Effect for Solid state lithium ion battery 

performance 

Mahunnop Fakkao M1 Amezawa Lab. 

5 Chemical Stability of Ba0.5Sr0.5Co0.8Fe0.2O3-δ-based Mixed 

Conductor Cathodes for IT-SOFC 

Koki Igarashi M2 Amezawa Lab. 

6 Effect of mechanical stress on electrochemical properties 

of Li ion batteries cathodes 

Keita Funayama M2 Amezawa Lab. 

7 Synthesis and Electrical Conductivity of Li
+
 Substituted 

CaXZrH10 under High Pressure 

Akira Hatakeyama D3 Takamura Lab. 

8 Li-ion conduction and phase stability of Ca-doped LiBH4 

under high pressure 

Takeya Mezaki D1 Takamura Lab. 

9 High-pressure synthesis of new compounds in RE-TM systems 

And their magnetic properties (RE: Rare Earth, TM: Fe, Co, Ni) 

Takafumi Ono M2 Takamura Lab. 

10 Preparation of the porous-body-supported 

Ba0.5Sr0.5Co0.8Fe0.2 O3-δ membrane 

Yoshiaki Hayamizu M2 Takamura Lab. 

11 Observation of lithium deposition and dissolution behavior 

in LiBH4 

Keita Kurigami M1 Takamura Lab. 

12 Effect of Mechanical Stress on Oxygen Potential of 

Transition Metal Oxide 

Yuki Gonoi M2 Kawada Lab. 

13 Effects of Domain Reorientation and Oxygen Vacancies 

on Mechanical Properties of La0.6Sr0.4Co0.2Fe0.8O3-δ 

Yuta Kimura D3 Kawada Lab. 

14 Influence of Surface/Interface on the Performance of 

MIEC Cathode for SOFC 

Hiroki SATO M2 Kawada Lab. 

15 Evaluation of Oxygen potential distribution in an SOFC 

porous cathode by various approaches 

Yoshinobu 

FUJIMAKI 

D2 Amezawa Lab. 

16 Deformation of Ni-YSZ Cermet Accompanied by Carbon 

Deposition 

Nobuaki Ohmura M2 Amezawa Lab. 
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Short presentation for poster sessionⅡ(2nd day 9:00) 

No. Presentation title Presenter Year Lab. 

1 Local Structures of Alkyl Chains at the Air-Liquid Interface  

by Sum Frequency Generation Spectroscopy 

Ryosuke Shimizu M2 Kawamura Lab. 

2 Characterization of lithium borate and lithium silicate thin 

films as a solid electrolyte for thin-film battery 

Haruka Itabashi M1 Kawamura Lab. 

3 
6
Li-enriched LiCoO2 thin film prepared by PLD for SIMS Hitoshi Nishio B4 Kawamura Lab. 

4 Development of in situ Soft X-ray Absorption Spectroscopic 

Technique of (De)lithiation Mechanism in All Solid State 

Lithium Ion Battery Materials 

Fang WANG PD Amezawa Lab. 

5 Influence of cation non-stoichiometry in mixed ionic 

electronic conducting perovskite oxides 

Yusuke Okamoto M1 Amezawa Lab. 

6 Chemical expansion due to hydration of BaZr1−xYxO3−δ Genki Imai M1 Amezawa Lab. 

7 Cathode Properties of Bi-Sr-Fe-based Perovskite Oxides 

for Low Temperature SOFC with Y-doped BaZrO3-δ 

Doohyun Baek D3 Takamura Lab. 

8 Fabrication of Li7La3Zr2O12 (LLZ) thin membrane for 

all-solid-state lithium secondary battery 

Takashi Osawa M2 Takamura Lab. 

9 Effects of hydration on chemical properties of LiBH4 Akira Takano M2 Takamura Lab. 

10 Annealing effect on the crystal structure and optical 

properties of the TiO2 thin films 

Akihiro Ishii M1 Takamura Lab. 

11 Oxygen storage capacity and kinetics of Ce-Zr-based 

oxides 

Junki Tomita M1 Takamura Lab. 

12 Conduction properties and their efficiencies of Sc 

doped-CaTiO3 (CaTi1-xScxO3-δ) depending on Sc contents 

Hyun-Jin Hong D3 Kawada Lab. 

13 Determination of the Oxygen Surface Exchange Kinetics of 

Composite Electrode by Isotope Exchange Technique 

Riyan Achmad 

Budiman 

D2 Kawada Lab. 

14 Evaluation of the reaction distribution in LiCoO2 composite 

electrode studied by In-situ X-ray absorption spectroscopy 

Toshiki Watanabe M2 Kawada Lab. 

15 Relative electrochemical measurement of capacitance and 

observation cross-section electrode for Ni/YSZ 

Mirai Takeda M1 Kawada Lab. 

16 Electronic structure of LaCoO3 studied by soft X-ray 

absorption spectroscopy under controlled temperatures and 

oxygen partial pressures 

Ryo Oike M2 Amezawa Lab. 

 

  



8 

 

 

Name  ： Hyun-Jin Hong 

Laboratory ： Kawada Lab. 

Course  ： D3 

Hometown ： Incheon (Korea) 

Hobby  ： Pole dance 

 

 

 

Conduction properties and their efficiencies of Sc doped-CaTiO3 

(CaTi1-xScxO3-δ) depending on Sc contents 

 

Calcium titanate, CaTiO3 is considered as typical perovskite material having ABO3 

structure and also has received attention due to their excellent conduction properties 

(n-type, p-type) for wide application. However, rapid decreases of conductivity both 

n-type and p-type on typical CaTiO3 through broad range of oxygen partial pressure limits 

their application as ionic conductor. Elements doping into Ca site or Ti site is suggested 

conductivity improvement. In this research, scandium (Sc) was selected as dopants to 

extend ionic conduction range showing rapid decrease in typical CaTiO3. Sc 

doped-CaTiO3 (CaTi1-xScxO3-δ) was fabricated successfully using solid state reaction 

method and characterized by conductivity analysis assisted with 4-terminal impedance 

method.  

 

 

Name  ：Yuki Gonoi 

Laboratory ：Kawada・Hashimoto／Yashiro Lab. 

Course  ：Environmental studies 

Hometown ：Fukushima, Japan 

Hobby  ：Nomikai 

 

Effect of Mechanical Stress on Oxygen Potential of Transition Metal Oxide 

 

By applying mechanical load, the transient shift of oxygen potential was observed on 

(La,Sr)CoO3 and (La,Sr)FeO3. The effects of mechanical stress on transient oxygen 

potential in ionic solids were discussed theoretically on the basis of thermodynamics. The 

derived formulation can well explain the obtained results. The maximum values of the 

transient EMF shifts were close to those expected from the thermodynamic calculation 

reflecting the mechanical characteristic of sample at 873-1073 K, under oxygen partial 

pressure from 10
-4

 to 1 bar. A dependence of the relaxation time on temperature was well 

corresponded to the tendency of oxygen diffusion coefficient. 
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Name  ：Riyan Achmad Budiman 

Laboratory ：Kawada  

Course  ：D2  

Hometown ：Indonesia  

Hobby  ：Counting day  

 

Determination of the Oxygen Surface Exchange Kinetics of Composite Electrode by 

Isotope Exchange Technique 

 

The question has been raised on the reason of enhancement of electrochemical and 

transport properties of composite electrode which compared to pure mixed conductor. The 

effective reaction length is not the only reason that the composite electrode has better 

performance than pure mixed conductor, but the enhancement of surface oxygen 

exchange may enhance as well. To prove the enhancement of oxygen surface exchange 

kinetics, pulse isotope exchange kinetics and isotope depth profile technique by 

secondary ion mass spectrometry performed. Both of measurements determine the 

oxygen surface exchange kinetics while simultaneously gives slight insight on the 

mechanism of oxygen reduction reaction. 

 

 

Name  ： Yuta Kimura 

Laboratory ： Kawada 

Course  ： PhD course 

Hometown ： Murakami, Niigata 

Hobby  ： Futsal 

 

Effects of Domain Reorientation and Oxygen Vacancies on Mechanical Properties of 

La0.6Sr0.4Co0.2Fe0.8O3-δ 

 

The temperature dependence of dynamic Young’s modulus and of internal friction of 

La0.6Sr0.4Co0.2Fe0.8O3-δ (LSCF6428) were investigated by dynamic mechanical analysis. 

The storage modulus of LSCF6428 with low oxygen vacancy concentration decreased 

slightly, then increased gradually, and decreased drastically with increasing temperature. 

On the other hand, the storage modulus of LSCF6428 with higher oxygen vacancy 

concentration decreased monotonically. 3 peaks were observed in the internal friction of 

LSCF6428. 2 of them were caused by a thermally activated process. They are associated 

with the domain reorientation (activation energy of 116 kJ/mol) and the motion of oxygen 

vacancies (activation energy of 101 kJ/mol).  
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Name  ： Toshiki Watanabe 

Laboratory ： Kawada Lab. 

Course  ： Environmental study 

Hometown ： Iwate, Morioka 

Hobby  ： Football 

 

 

Evaluation of the reaction distribution in LiCoO2 composite electrode 

studied by In-situ X-ray absorption spectroscopy 

 

The formation of the reaction distribution degrades the output characteristics and the 

practical capacity of the battery. It is important to clarify factors which cause the reaction 

distribution and to understand how the reaction progresses in the composite electrode 

during charge/discharge. In this work, to confirm the influence of the ionic transportation 

in the liquid electrolyte in porous composite electrode, a composite electrode laminated 

by polyimide film was applied. By using the laminated electrode, it is expected that we 

could understand how the reaction progresses in the composite electrode. The reaction 

distribution was evaluated by two-dimensional In-situ X-ray absorption spectroscopy. 

 

Name  ：Hiroki SATO 

Laboratory ：Kawada･Hashimoto / Yashiro Lab. 

Course  ：Environmental Studies, M2 

Hometown ：Miyagi, Japan 

Hobby  ：Futsal, Comics 

 

 

Influence of Surface/Interface on the Performance of MIEC Cathode for SOFC 

 

LSC113 and LSC214 are promising candidates for SOFC cathodes. Surface condition of 

the electrode is important to extend lifetime and achieve higher performance. This study 

aims to elucidate the relationship between electrode performance and surface condition of 

LSC113, LSC214, and double-layer electrode of LSC113/214. The electrode performance 

was measured by impedance measurement and the surface condition was observed by 

SEM, EDX, and XRD. Sr segregation was suppressed on the LSC214 and the 

double-layer electrodes. Electrochemical performance of the double-layer electrodes 

reflects that of the LSC113 electrodes. Further research is needed for the elucidation of 

the mechanism. 
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Name  ：Mirai Takeda 

Laboratory ：Kawada 

Course  ：Environmental Studies M1 

Hometown ：Tomiya , Miyagi 

Hobby  ：soft tennis 

 

 

Relative electrochemical measurement of capacitance and observation cross-section 

electrode for Ni/YSZ  

 

It’s not clearly interpreted how microstructures of Ni/YSZ cermet electrode degrade. 

FIB-SEM is known to be suit for characterizing microstructural feature, but this method 

has demerit that is high cost, breaking test and so on. Then we propose new simpler 

method to consider relative electrochemical measurement (not only to measure ohmic , 

electrode resistance but capacitance) and observation about cross-section structure. There 

is possible to investigate degradation mode by this method. On the other hands, we can’t 

say that this method has reliability because of used sample about reproducibility and 

quality. So we made better samples, and investigate by this method again. 
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Photo 

4×3cm 

 

Name  ：Akira Hatakeyama 

Laboratory ：Takamura Lab. 

Course  ：Materials Science & Engineering, D3 

Hometown ：Iwate, Japan 

Hobby  ：reading and drinking 

 

 

Synthesis and Electrical Conductivity of Li
+
 Substituted CaXZrH10 under High 

Pressure 

 

Recently metal hydrides as ionic conductor have been attracting much attention. Our group has been 

focusing on hydride-ion (H
-
) conduction of fluorite-type Ca4ZrH10 synthesized under high pressure. We 

have previously reported that Ca4ZrH10 indicated H
-
 conductivity of nearly 10

-4
 Scm

-1
 and the transference 

number of approximately 0.39 at 453 K, H nonstoichiometry remains uncertain. In this study, to enhance H
- 

conductivity and evaluate H nonstoichiometry, Li+ substituted CaxZrH10 were synthesized under high 

pressure. We will report local structure studied by raman spectroscopy and electrical conductivity measured 

by AC impedance spectroscopy under high pressure.  

 

 

 

Name  ： Doohyun Baek  

Laboratory ： Takamura Lab.  

Course  ： Materials Science & Engineering, D3

     Hometown ： Ansan, Korea 

Hobby  ： Soccer, Movie  

 

 

Cathode Properties of Bi-Sr-Fe-based Perovskite Oxides for Low Temperature 

SOFC with Y-doped BaZrO3-δ 

 

Recently, a few mixed conductors with oxide-ion conduction have been reported as a 

cathode for proton-conducting SOFCs. Meanwhile, Co-free Bi-Sr-Fe-based 

perovskite-type oxide is a strong candidate of the cathode for IT-SOFC due to its high 

oxide ion conductivity and fast oxygen exchange kinetics. However, high vapor pressure 

of bismuth at elevated temperature is one of questionable points as a high temperature 

electrode. Therefore, in this study, we propose this perovskite Bi0.5Sr0.5FeO3-δ (BSF55) to 

be used as a cathode of low temperature proton conducting fuel cell operating under 

600°C, and evaluate the electrode performances by means of AC-impedance 

measurement. 



13 

 

 

Name  ：Takeya Mezaki 

Laboratory ：Takamura Lab. 

Course  ：Materials Science & Engineering, D1 

Hometown ：Niigata, Japan 

Hobby  ：Nomikai 

 

 

 

Li-ion conduction and phase stability of Ca-doped LiBH4 under high pressure 

 

 Ca-doping effect on high-pressure phase of LiBH4 (Phase V) has been investigated. 

Phase V has rock-salt-type structure where isotropic ion-conducting paths can be formed; 

so, electrode reactions are expected to occur effectively when used as a solid electrolyte 

in solid lithium batteries. We have revealed that Ca-doping significantly enhances ionic 

conductivity of the Phase V; however, in-situ AC impedance spectroscopy using Li 

electrodes under high pressure suggests chemical reaction between Ca-doped LiBH4 and 

Li and/or degradation of Li-electrode reversibility. In this study, phase stability of the 

Ca-doped LiBH4 is clarified by electrochemical and phase-identification methods. 

 

 

Name  ：Takashi Osawa 

Laboratory ：Takamura Lab. 

Course  ：Materials Science & Engineering, M2 

Hometown ：Tochigi, Japan 

Hobby  ：Tougei, Marathon 

 

 

 

Fabrication of Li7La3Zr2O12 (LLZ) thin membrane for all-solid-state lithium 

secondary battery 

 

Li7La3Zr2O12 (LLZ) shows high ionic conductivity and electrochemical stability, so it has 

been widely studied as the candidate material for solid electrolyte of lithium secondary 

battery. However, it is difficult to obtain dense thin membrane because of its low 

sinterability and high vapor pressure of Li2O. In this work, I focus on doctor blade 

technique that has been used to produce large ceramic film in ~100 μm-thick and 

fabricate practical dense LLZ thin membrane. 

 

写真 
 

 

 

photo 
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Name  ：Takafumi Ono 

Laboratory ：Takamura Lab 

Course  ：Materials Science & Engineering, M2 

Hometown ：Miyagi Japan 

Hobby  ：Watching baseball, soccer 

 

 

High-pressure synthesis of new compounds in RE-TM systems 

And their magnetic properties (RE: Rare Earth, TM: Fe, Co, Ni) 

 

A good permanent magnet material consists a ferromagnetic compound having high 

saturation magnetization and magnetocrystalline anisotropy. To develop a new magnet, 

our research group has focused on RETM13 compounds (RE: Rare Earth, TM: Transition 

Metal) which contain less amount of RE element than that of conventional ferromagnetic 

compound. LaCo13 is ferromagnetic and having high Currie Temperature (about 1318 K), 

however this compound has low magnetocrystalline anisotropy due to its cubic crystal 

structure. The effect of interstitial element, such as hydrogen and nitrogen, in LaCo13 on 

its crystal structure and magnetic properties was investigated by using high-pressure 

synthesis in this study. 

 

 

Name  ：Akira Takano 

Laboratory ：Takamura Lab. 

Course  ：Materials Science & Engineering, M2 

Hometown ：Niigata, Japan 

Hobby  ：Karaoke / Marathon / Cycling 

 

 

Effects of hydration on chemical properties of LiBH4 

 

Lithium borohydride (LiBH4) has attracted attention as solid electrolyte for lithium 

secondary battery. It shows high Li-ion conductivity above 115°C. There have been 

reported that some lithium halide, such as LiI and RbI, stabilize high conductive phase of 

LiBH4 at room temperature. Meanwhile, it is known that LiBH4 itself and the dopants 

easily react with water; the hydrated water may affect chemical properties of LiBH4. In 

order to apply LiBH4 for lithium secondary battery, influence of reaction with water is 

important knowledge. The purpose of this study is to clarify the effects of hydration on 

chemical properties of LiBH4. 

写真 

写真 
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Name  ：Yoshiaki Hayamizu 

Laboratory ：Takamura Lab. 

Course  ：Materials Science & Engineering, M2 

Hometown ：Mitaka, Tokyo 

Hobby  ：Cycling and marathon 

 

 

Preparation of the porous-body-supported Ba0.5Sr0.5Co0.8Fe0.2 O3-δ membrane 

 

    The oxygen transportation in MIECs consists of 2 steps, bulk diffusion and surface 

exchange reaction. In order to improve the oxygen permeation rate at lower temperature, 

thinner oxygen permeable membrane and surface modification for quicker surface 

exchange reaction is required. In this study, we focused on porous-body-supported 

Ba0.5Sr0.5Co0.8Fe0.2O3-δ (BSCF) membrane prepared by the spin-coating method. The 

membrane thickness reaches to around 10 µm, and much higher oxygen permeation rate 

at 700°C than our last report is expected due to its thickness and the quick surface 

exchange reaction in the porous body.  

 

 

 

Name  ：Akihiro Ishii 

Laboratory ：Takamura Lab. 

Course  ：Materials Science & Engineering, M1 

Hometown ：Hokkaido, Japan 

Hobby  ：Collecting minerals 

 

 

Annealing effect on the crystal structure and optical properties of the TiO2 thin films 

 

  High refractive index thin film have been attracting much attention for many optical applications, 

e.g. anti-reflection coating, waveguide. For these practical use, higher refractive index, n, and 

extinction coefficient, k, close to zero are required. TiO2 is a one of the candidate materials; an 

anatase phase is usually obtained in the low temperature depositing process. Meanwhile, a rutile 

phase is expected to show higher n value. So the purpose of this study is to obtain the rutile-type 

TiO2 thin film by low temperature depositing and post-annealing. We clarified that the TiO2 thin 

film deposited by pulsed laser deposition technique at R.T. in vacuum crystallized into the rutile 

phase directly by the post-annealing at 450°C, and this film showed high n and low k values.  

 

写真 

写真 
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Name  ：Keita Kurigami 

Laboratory ：Takamura Lab. 

Course  ：Materials Science & Engineering, M1 

Hometown ：Shizuoka, Japan 

Hobby  ：Horse racing 

 

 

Observation of lithium deposition and dissolution behavior in LiBH4 

 

 Recently, all-solid-state lithium battery has attracted much attention because of safe and 

flexible design. We focus on LiBH4 as a solid electrolyte. This material has good 

chemical compatibility with Li metal. However, there have been few reports on lithium 

deposition and dissolution behavior in LiBH4. In this study, lithium deposition and 

dissolution were observed by ex-situ and in-situ techniques. Some of lithium remains in 

LiBH4. High and homogeneous stress applied to the samples is effective in increasing 

coulombic efficiency. 

 

 

Name  ：Junki Tomita 

Laboratory ：Takamura Lab. 

Course  ：Materials Science & Engineering, M1 

Hometown ：Saitama, Japan 

Hobby  ：Basketball, Movie 

 

 

 

Oxygen storage capacity and kinetics of Ce-Zr-based oxides 

 

Ce-Zr-based oxides are applied as a promoter of three-way catalysts because of their high 

Oxygen Storage Capacity (OSC). It is one of the important functions required to 

efficiently purify exhaust gas in automobile. Quantitative evaluation of OSC has been 

demanded for improvement of catalysts, so we focus on PO2 dependence and kinetics in 

oxygen storage and release. PO2 dependence of OSC was measured temperature from 

800°C to 1000°C by coulometric titration and the activation energy was calculated. 

Weight relaxation measurement was performed at 900°C to investigate oxygen transport 

parameters in materials.  

 

写真 

写真 
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Name  ：Dehlia Eide Brennhaugen 

Laboratory ：Amezawa Laboratory 

Course  ：Researcher 

Hometown ：Stavanger, Norway 

Hobby  ：playing the piano 

 

Systematic investigations of factors governing the reaction distribution in  

LiCoO2 composite cathodes 

 

To achieve the high-rate charging and discharging of Li-ion batteries necessary 

for electric vehicle application, a thorough understanding of rate limiting mechanisms in 

practical composite electrodes is needed.  When the charging rate increases, the capacity 

is observed to decrease because of the formation of a reaction distribution in the 

composite electrode. To investigate how this reaction distribution forms, a laminated 

electrode has been developed to investigate the reaction distribution in two dimensions. In 

this work investigations have been made into the behavior of both laminated and normal 

(non-laminated) composite LCO cathodes during charging and discharging.By correlating 

the reacted area and the achieved capacity values in the earlier work, a linear 

approximation of the reacted area as a function of capacity was assumed, and reacted 

areas of the present work were estimated.  

 

 

Name  ： Fang WANG 

Laboratory ： Amezawa Lab 

Course  ： Postdoctoral Researcher 

Hometown ： Changchun, China 

Hobby  ： Cooking and swimming 

 

Development of in situ Soft X-ray Absorption Spectroscopic Technique of 

(De)lithiation Mechanism in All Solid State Lithium Ion Battery Materials 

 

In order to understand reactions mechanism in all solid state lithium ion battery, it is 

important to clarify chemical and physical states of the electrode materials under 

operating conditions. For this purpose, in this work, advanced X-ray techniques are 

demonstrated on all solid state lithium ion battery cathode material LiCoO2. Structural 

changes during charging are monitored in-situ with XRD. To investigate the electronic 

structure of the electrochemically Li-ion deintercalated Li1-xCoO2 system, soft X-ray 

absorption spectroscopy (XAS) for the oxygen K-edges and the Co L-edges have been 

carried out intensively with compositional x value variation.  
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Name  ：Mahunnop Fakkao 

Laboratory ：Amezawa Laboratory 

Course  ：Mechanical System Design (M1) 

Hometown ：Bangkok, Thailand 

Hobby  ：Taking photo, Listening Music. 

 

 

Mechanical Effect for Solid state lithium ion battery performance. 

 

 Solid state lithium ion battery is promised for next generation electrical energy 

storage by high efficiency, high specific energy, safety, and long-life cycles. Nevertheless, 

during real operating conditions, i.e. portable device, electric vehicle, and etc., the effect 

of external and internal loads cannot be avoided. In this work, LiCoO2, a well-known 

cathode material for lithium battery, was fabricated over Li0.33La0.55TiO3 substrate by 

pulse laser deposition (PLD). The flexural testing method was introduced to evaluate an 

effect of electromotive force from mechanical loads by varying time and external loads. 

The time variations of voltage will be discussed. 

 

 

Name  ：   Yusuke Okamoto  

Laboratory ：   Amezawa 

Course  ： M1 

Hometown ：   Shizuoka 

Hobby  ：   Anime, Game 

 

 

Influence of cation non-stoichiometry in mixed ionic electronic conducting 

perovskite oxides 

 

When developing IT-SOFC, the cathode performance degradation has been the biggest 

problem. Since we lack the understanding against the reaction at the cathode, the 

guideline for designing good performing cathode at intermediate temperature is yet to be 

found. Here we make an approach by determining the influence of cation 

non-stoichiometry on MIEC perovskite oxide; candidate for IT-SOFC cathodes. When 

cation composition changes a little in complex oxides, the activity of each component can 

change drastically. This change may influence the electrochemical properties such as 

oxygen non-stoichiometry, as a result, changing the performance as a cathode. 

  

写真 
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Name  ： Koki Igarashi 

Laboratory ： Amezawa lab. 

Course  ： Grad. Sch. Engineering 

Hometown ： Fukushima 

Hobby  ： cooking, bike 

 

Chemical Stability of Ba0.5Sr0.5Co0.8Fe0.2O3-δ-based Mixed Conductor Cathodes for 

IT-SOFC 

 

IT-SOFC is effective in decreasing cost and increasing stability of SOFC. The 

perovskite-type Ba0.5Sr0.5Co0.8Fe0.2O3-δ is one of the most promising cathode materials for 

IT-SOFC. However, this material is instable in the following two cases: The first is at 

oxidizing/reducing conditions which cause BSCF materials to decompose with Co 

valence change. The other condition is CO2 atmosphere, because BSCF react with CO2 

and carbonate is produced. In this paper, we focus on improving BSCF stability via 

doping with metals which have higher valence than Co, and analyzing the stability at 

various O2- and CO2-partial pressures, and various temperature conditions. 

 

 

Name  ： Genki Imai 

Laboratory ： Amezawa Lab. 

Course  ： Mechanical Engineering, M1 

Hometown ： Tochigi, Japan 

Hobby  ： Soccer 

 

 

Chemical expansion due to hydration of 𝐁𝐚𝐙𝐫𝟏−𝐱𝐘𝐱𝐎𝟑−𝛅 

 

 Intermediate temperature operating Solid Oxide Fuel Cells (IT-SOFC) is widely studied 

to increase material selectivity and decrease the thermal stress at start-stop operation. 

Proton Ceramic Fuel Cells is expected as one of the IT-SOFCs. However, chemically 

induced mechanical stress is anticipated by the considerable volume expansion during 

hydration. In this study, the chemical expansion due to hydration of BaZr1−xYxO3−δ 

which shows high proton conductivity as an electrolyte of PCFCs was studied by 

HT-gravimetry and HT-XRD.  
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Name  ：Keita Funayama 

Laboratory ：Amezawa Lab. 

Course  ：Grad. Sch. of Engineering, M2 

Hometown ：Sendai, Miyagi, Japan 

Hobby  ：Soccer 

 

Effect of mechanical stress on electrochemical properties of Li ion batteries cathodes 

 

All solid-state lithium ion battery is one of the promising next generation batteries for 

improvement of energy density and safety. It is considered that large strain and 

mechanical stress are generated around interface between solids due to differences of 

crystal structures and chemical/thermal expansion coefficients. Therefore, investigation of 

electrochemical properties under mechanical stress is critical for designing and 

production of practical all solid-state Li ion batteries. I fabricated LiCoO2 dense film 

electrode on both surfaces of Li0.33La0.55TiO3 solid electrolyte. I carried out OCV 

measurement between two LiCoO2 electrodes under applying stress by four point binding 

method.  

 

Name  ：Ph.D. candidate Yoshinobu FUJIMAKI 

Laboratory ：Amezawa research group, IMRAM 

Course ：Engineering department 

Hometown ： Iwate prefecture 

Pokémon ： Pikachu(v^ー°) 

 

 

Evaluation of Oxygen potential distribution in an SOFC porous cathode by various 

approaches 

 

Oxygen potential distribution corresponds to the current/electrochemical reaction 

distribution in an SOFC porous electrode under operating condition. Accordingly, oxygen 

potential distribution is one of the necessary guidelines for optimizing the electrode 

design and evaluating thermodynamically stability in order to achieve the high 

efficiency/reliability of SOFCs. In order to clarify oxygen potential distribution in an 

SOFC porous cathode, three different techniques are used in this study. They are in-situ 

micro XAS measurement, 3D microstructure modeling of the electrode and AC 

impedance measurement using Transmission Line Model for the analysis. These results 

will be compared and discussed in my poster. Come and see my poster!! 
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Deformation of Ni-YSZ Cermet Accompanied by Carbon Deposition 

 

In order to improve durability of SOFCs, clarifying the degradation mechanism of the 

anode caused by carbon deposition from the hydrocarbon gas is an important task. In this 

study, quantitative evaluation of the deformation of the Ni-YSZ cermet, which is a typical 

anode material, and analyses of carbon deposition behavior were carried out when low 

humidified CH4, C2H6 or C3H8 was introduced. The deformation behavior of the Ni-YSZ 

cermet during exposure to hydrocarbon gases which was obtained by dilatometry, and the 

results of SEM observation and EDX analysis of the deposited carbon after the exposure 

were discussed. 
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Electronic structure of LaCoO3 studied by soft X-ray absorption spectroscopy under 

controlled temperatures and oxygen partial pressures 

 

In situ soft X-ray absorption spectroscopic (SXAS) technique which enables us to 

analyze electronic structures of oxides at elevated temperatures while controlling 

atmospheric conditions was developed. The technique was applied to measure X-ray 

absorption spectra at Co LII-edge and LIII- edge of LaCoO3 in the temperature range 

between room temperature to 873 K under p(O2) = 10
-4

 bar. Electronic structures of 

LaCoO3 were discussed based on the obtained absorption spectra. It figured out that the 

spin state of LaCoO3 was intermediate spin at room temperature and gradually transferred 

to a mixed state of intermediate and high spin with increasing temperature.  
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Local Structures of Alkyl Chains at the Air-Liquid Interface  

by Sum Frequency Generation Spectroscopy 

 

Past studies have suggested that an interface shows different behavior from bulk, but it 

has been difficult to investigate molecules at the interface selectively. We have used the 

sum frequency generation spectroscopy (SFS), which is one of the strong techniques to 

probe the molecular conformation and the dynamics at the interface. In this study, the SFS 

measurement has been applied to investigate molecules with alkyl chains, such as stearic 

acid, on water. Combing theoretical calculation with the spectroscopy allows us to obtain 

the information about surfaces and interfaces i.e. orientation angles of molecules and 

number density of oriented molecules. 

 

Name  ： Takehiro Fukushima 

Laboratory ： Kawamura lab. 

Course  ： Physics, M2 

Hometown ： Chiba, Japan 

Hobby  ： Futsal, Soccer, Karaoke 

 

 

 

In-situ Acoustic Emission Study of Sn Anode in Li ion Battery 

 

Acoustic emission (AE) technique has been developed to evaluate the degradation of 

lithium ion battery during charge/discharge process by detecting supersonic elastic waves. 

In this research, the AE technique was applied to detect the SEI formation and the crack 

formation, respectively. The Sn anode shows catalytic influence which causes the 

decomposition of ethylene carbonate in electrolyte around 1.4 V. On the other hand, it is 

reported that the AE signals from the SnO anodes are mainly detected during the Li 

extraction by the crack formation due to the volume contraction. The AE results obtained 

from the Sn and the SnO are compared to characterize the AE signals. 
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Characterization of lithium borate and lithium silicate thin films as a solid 

electrolyte for thin-film battery 

 

The lithium borate glass (LBO), the lithium silicate glass (LSO), and their mixed lithium 

borosilicate glass (LBSO) thin-films were prepared by pulsed laser deposition method 

using ArF excimer laser. The ionic conductivity, crystal structure and compositions of 

thin-films were examined. The ionic conductivity values of the thin-films were 8.9×10
-8 

Scm
-1

, 2.9×10
-7 

Scm
-1

 and 5.0×10
-7 

Scm
-1 

at room temperature for the LBO, the LBSO 

and the LSO, respectively. The electrochemical window of the LBO thin-film was from 0 

to 6.5 V vs. Li/Li
+
. All-solid-state thin-film battery (TFB) was successfully fabricated 

using LBO thin-film as an electrolyte with LiCoO2 cathode and Li metal anode, whose 

charge-discharge voltage is around 4.0V. 
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Thin-film lithium battery with LiCoMnO4  

 

In general, lithium batteries are known to have an electromotive force of around 4V. 

However lithium batteries work over 5V by using the new lithium cathode materials. A 

LiCoMnO4 based on spinel-structure oxides is one of the materials attracting attention. In 

this study,The  LiCoMnO4 cathode material was fabricated as a thin film by pulsed laser 

deposition (PLD). The thin film LiCoMnO4 was annelled in oxygen under the 

atmospheric pressure. The electrochemical property was mwasured. 

  



24 

 

 

Name  ： Hitoshi Nishio 

Laboratory ： Kawamura Lab. 

Course  ： Physics , B4 

Hometown ： Ehime , Japan 

Hobby  ： Scuba diving 

 

 
6
Li-enriched LiCoO2 thin film prepared by PLD for SIMS 

 

Secondary ion mass spectrometry (SIMS) is an efficient way to observe diffusion of 

ions directly. Diffusion of lithium ion in LiCoO2, which is widely used as cathode of Li 

ion battery, can be measured using SIMS. In the present work, diffusion coefficient is 

obtained from the difference of mass between 
6
Li and 

7
Li as observed by the diffusion of 

7
Li from electrolyte to 

6
Li-enriched LiCoO2 thin film. In this work, 

6
Li-enriched LiCoO2 

was prepared by pulsed laser deposition (PLD) for SIMS measurement. Structure of the 

prepared thin films were analyzed by X-ray diffraction (XRD) and Raman spectroscopy. 

Electrochemical properties were studied using cyclic voltammetry (CV). 

 


