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Plenary Lecture 1

Clean energy systems with local grid and nuclear bio-fuel production
Satoshi Konishi

Institute of Advanced Energy,  Kyoto University, Gokasho, Uji, Kyoto  608-739, Korea

* Department of Mechanical Engineering, Fukui University, Fukui 910-8507, Japan
ABSTRACT
Future electricity systems for sustainable development and stable supply is analyzed based on the recent development.  Electricity supply system is rapidly changing due to the recent technology progress as well as the requirements from global environment problem and consumer behavior.   This change is driven from both supply and demand side.  In the trend toward the low to zero carbon electricity sources, combination of the local generators such as solar, batteries (including Plug-in Hybrid Vehicles), gas co-generation system and fuel cells will increase their contribution. Installation of renewable electricity such as photovoltaic and wind power is strongly promoted in many countries, despite of the impacts on the stability of the grid because of their inherent irregular nature. Maintaining the stability of the grid with these sources will be one of the major issue.  From consumer side, they prefer to introduce their own electricity sources for more stable supply.
Micro DC grid that covers typical small community groups with various local generation systems will connect small consumer supplies, and combines with large grid driven by Nuclear, hydro and clean sources. From the demand side, major change is a shift to DC based technologies.  Lightings are replaced with LED or fluorescent lights with invertors.  Motors are also driven by invertor that applies DC based electronics.  Electric vehicles and Plug-in Hybrid Vehicles (PHV) provides considerable electricity capacity for end users with DC power. As a supply of fuels for the fuel cell in the microgrid, high temperature advanced nuclear and/or fusion biomass hybrid reactor system is considered.

Nuclear bio-fuel supply for fuel cells is an important option for this local electricity system for stabilization to compensate the uncontrollable nature of the renewables. This fuel supply technology is typically based on the conversion of waste biomass such as cellulose by endothermic reaction to yield hydrogen-CO mixture.  The gaseous product can be converted to liquid fuel by Fishcer –Trop synthesis, and/or use for fuel cell local generator.  Replacing fossil with bio-fuel will reduce carbon emission effectively.  Eventually hydrogen system will be deployed, CO2 generated by this biomass reaction can be removed by CCS technology and further reduce carbon emission.  A combination of ~104 microgrids (a few million people) and 650 MW grid was assumed.  Two fusion plants with 1 GW thermal energy outputs are assumed to provide biofuels for SOFC of the entire system. Each fusion plant produces 16 GL of H2 per day.  The fuel from fusion can of course be supplied to transportation or other fuel demands as well.  Large scale grids will continue to work and back-up the local grids, but there role is not exclusive, and their load change will be relaxed due to the reduction of peak levelling.

Such a combination of local grid is robust and flexible, and can respond to the demand for large amount of supply required for sustainable economic development. It should be noted that many of the energy technology development are considering large scale grids but not aware of the future energy market where they will eventually challenge.  In the industrialized countries, mature system will accept various renewable sources.  That will eventually require reinforced capability of grid control, and local systems can provide significant contribution.  In the developing countries, on the contrary, relatively small independent electricity systems will be installed along with their rapid development. Such systems will suggest a possible introduction of improved technology to minimize the carbon dioxide emission, while harmonizing economical development and clean energy continuously toward the further advanced energy systems in the future.  Our energy scenario study suggested only this combination of advanced technologies, together with biomass-CCS can achieve the total zero-carbon emission without compromising economic development.  It is classified in the category of A1T model in IPCC studies.

Plenary Lecture 2

Overview of Korean Energy Policy & RES-MAP

*Professor, Energy Systems Division, Ajou University

**Director, DongKang Institute of Research and Development
Suduk Kim*, Jake Oh**

*suduk@ajou.ac.kr, **jaeickoh@gmail.com

Abstract

A brief overview of Korean energy and environmental policy is provided for the plenary session discussions first. The focus is then moved over to a more specific topic of RES-MAP (Renewable Energy Source-Map) and its potential utilization for future research. 

For the overview, historical trend of energy consumption pattern is examined in conjunction with 2011 national energy balance table, followed by a bit of in-depth examination on domestic power and gas markets. A critical review is provided on the current nation-wide energy planning system and the separation of adaptation and mitigation policy administered by the Ministry of Environment and the Ministry of Industry, Trade and Energy, respectively.

Next, RES-MAP developed by KIER (Korea Institute of Energy Research) is introduced and compared with other renewable energy resource data sites such as 3RIER, RE21, NRDC, NREL, etc. around the world from the perspective of the future potential utilization of the currently developed system. A couple of immediate improvement to be made for current system has been identified such as the implementation of stochastic characteristics of RES data and additional parameterization required. Ideas for the better utilization of future RES-MAP, although it is still wild, has also been tried to be clarified. The ideas include imbedding the map with information on domestic renewable energy (RE) sites details, related energy policy, future targets, region specific simple feasibility study result for given RE facility or the hybrid system of RE and other distributed energy sources. Technology based bottom-up models with macroeconomic top-down models can also be imposed for the future RES-MAP users. A couple of candidate model review is given before conclusion.

Oral 1

Mechanisms of Near-Infrared Photoluminescence from Graphene Nanodisc States within Graphene Oxide
○Daichi Kozawa1, Yuhei Miyauchi1,2, Shinichiro Mouri1 , Masao Ichida3, and 

Kazunari Matsuda1
1 Institute of Advanced Energy, Kyoto University, Uji, Kyoto 611-0011, Japan
2Japan Science and Technology Agency, PRESTO, 4-1-8 Honcho Kawaguchi, Saitama 332-0012, Japan

3Faculty of Science and Engineering, Konan University, 8-9-1 Okamoto, Higashi-Nada-ku, Kobe 658-8501, Japan

Graphene oxide (GO) is one of the graphene related materials. GO has attracted interests because it has other advantages which pristine graphene does not have, such as band gap[1,2]. The availability of oxidation and reduction for GO enables tunable photoluminescence (PL) in the range of ultraviolet (UV)–visible–near-infrared (NIR) as a result of the inhomogeneous structures. Since the optical behavior is determined by a bound electron-hole pair (exciton) confined in the sp2 carbon sites, the energy of the PL and PLE from the graphene nanodisc is affected by the quantum confinement effect. It is necessary to understand the size-dependent optical properties of graphene nanodiscs. We report mechanisms of near-infrared (NIR) photoluminescence (PL) from graphene oxide (GO) produced by modified Hummer's method using steady-state and time-resolved PL spectroscopy. 

[image: image11.png]


Figure 1 shows PL spectra of GO in aqueous solution with excitation at various photon energies from 1.8 to 2.5 eV, where the arrows indicate the excitation photon energies. The PL spectrum of GO shows a broad emission peak in NIR region ((1.7 eV), and the gradual redshift and broadening of emission peaks are observed with decreasing the excitation photon energy, which is also observed in the PLE map as shown in the inset of Figure 1. We also observed the longer PL decay time at lower emission energy in the time-resolved measurement. This result suggests that energy transfer from small to adjacent larger carbon cluster states contributes to the observed PL lifetime. We attributed the NIR PL to the resonant excitation of the various size and shape of graphene nanodisc states Our findings provide us further understanding of tunable optical properties towards GO-based optoelectronic devices.
[1] Eda, G.; Fanchini, G.; Chhowalla, M., Nat. Nanotechnol. 2008, 3, 270-274.

[2] Kozawa, D.; Miyauchi, Y.; Mouri, S.; Matsuda, K., J. Phys. Chem. Lett. 2013, 4, 2035-2040.
Corresponding Author: D. Kozawa

Tel: +81-774-38-3465, Fax: +81-774-38-3467, 

E-mail: d-kozawa@iae.kyoto-u.ac.jp
Oral 2

Dopantless control over the electrical properties of tin oxide films by LPCVD
○Jun-Hyun Kim1, Sung-Woon Cho1, and Chang-Koo Kim1
1 Department of Chemical Engineering and Division of Energy Systems Research, Ajou University 

Woncheon-dong, Yeongtong-gu, Suwon 443-749, Korea

changkoo@ajou.ac.kr

Abstract

Tin oxide films find applications such as transparent conducting oxides (TCO), flat-panel displays, photovoltaics, gas sensors, and so on. The tin oxide films have been deposited using sputtering, spray-pyrolysis, and chemical vapor deposition (CVD). Among these methods, CVD can easily control the flow of reactive gases and the substrate temperature. Control over the electrical conductivity of the tin oxide films is a critical issue in the fabrication of the tin oxide films. Tin oxide films are often doped with fluorine or antimony to improve the electrical conductivity. However, these dopants bring about environmental issues.

In this study, tin oxide films were deposited by low pressure chemical vapor deposition (LPCVD) using dibutyltin diacetate (DBT) and oxygen (O2) as reactants. The effects of substrate temperature and crystallinity on the electrical conductivity of the tin oxide films have been investigated. The tin oxide films were deposited on a Si wafer and characterized using field emission-scanning electron microscope (FE-SEM), X-ray diffraction analysis (XRD), and four-point probe measurements. The sheet resistance of the tin oxide films was inversely proportional to the grain size. When the substrate temperature was higher than 450 ℃, the sheet resistance of the film increased with temperature due to deficiency in the oxygen vacancy.
Oral 3

Development of a homodimeric adaptor for constructing an artificial protein assembly on molecular switchboard

Tien Anh Ngo, Eiji Nakata, Masayuki Saimura, Tsutomu Kodaki, Takashi Morii *
Institute of Advanced Energy, Kyoto University, Uji, Kyoto 611-0011, Japan

Programmable assemblies of functional proteins would realize cellular function in vitro, such as an artificial metabolic system. DNA nanostructures, such as DNA origami,1 are ideal scaffolds for this purpose. To construct the programmed protein assemblies on DNA origami scaffolds, orthogonal methodologies to locate individual proteins to specific sites are required. We have focused on development of a protein-based adaptor based on the sequence-specific DNA binding protein to individually locate various adaptor-fused functional proteins at specific positions on DNA origami. Previously, we have reported the zinc finger protein as a useful adaptor to locate functional proteins on DNA origami, which serves as a molecular switchboard.2 Herein, we have applied a homodimeric basic-leucine zipper protein GCN4 as a new entry of the adaptor for molecular switchboard. We have observed specific binding of GCN4 to programmed addresses and demonstrated orthogonal targeting with the zinc finger protein zif268.3 Furthermore, these adaptors were applied to locate enzymes in functional form on DNA origami. Characterization of the enzyme assembly and enzymatic reactions on the molecular switchboard will be discussed.

1. P. W. Rothemund, Nature, 2006,440, 297–302.
2. E. Nakata, F.F. Liew, C. Uwatoko, S. Kiyonaka, Y. Mori, Y. Katsuda, M. Endo, H. Sugiyama, T. Morii, Angew. Chem. Int. Ed., 2012, 51, 2421-2424.
3. T.A. Ngo, E. Nakata, M. Saimura, T. Kodaki, T. Morii, Methods, in press.
Oral 4

Decomposition Behaviors of Xylan in Japanese Beech as Treated by Semi-flow Hot-compressed Water
○Yu Nakahara1, Kazuchika Yamauchi1, Shiro Saka1

1 Department of Socio-environmental Energy Science, Graduate School of Energy Science, Kyoto University, Yoshida-honmachi, Sakyo-ku, Kyoto 606-8501, Japan
Lignocellulosic biomass has been noticed as an alternative, carbon-neutral, and renewable energy resource. Especially, woody biomass is one of the most expected bioresources because of its massive amount. The major cell wall components of wood are composed of cellulose, hemicelluloses and lignin, which consist of the refractory complex. Thus, various decomposition methods have been researched for efficient utilization.
In recent years, hot-compressed water treatment has been noted as the efficient method for hydrolysis of lignocellulosics including woody biomass [1, 2]. This method uses no catalysts such as acid and alkali, but water. Under the conditions by the two-step hot-compressed water treatment at 230oC/10MPa and 270oC/10MPa for 15min each applied, polysaccharides and lignin were found to be decomposed rather selectively and efficiently [1, 2], where water acts as reagent, solvent and catalyst [3]. As a result, a major hardwood hemicellulose in Japanese beech (Fagus crenata), O-acetyl-4-O-methylglucuronoxylan, was decomposed into xylose, xylo-oligosaccharides, glucuronic acid, and acetic acid [1]. However, the detailed hydrolysis pathway remains unclear [1].
Japanese beech was hydrolyzed with hot-compressed water at 150 ~ 230oC/10MPa. In this study, obtained various hemicelluloses-derived xylo-oligosaccharides were characterized with MALDI-TOF/MS. All xylo-oligosaccharides were found to include some acetyl groups. It indicates that most of acetyl groups in O-acetyl-4-O-methylglucuronoxylan might be resistant to hot-compressed water treatment at 230oC/10MPa. Some xylo-oligosaccharides associated with 4-O-methylglucuronic acid were also recovered at 210 ~ 230oC /10MPa. However, as the treatment was prolonged at 230oC/10MPa/15min, they were not found, due perhaps to cleavage of the glucuronic acid residues under such a condition. These results indicate that xylo-oligosaccharides recovered in a very early stage of the semi-flow hot-compressed water treatment preserve native O-acetyl-4-O-methylglucuronoxylan.

[1] Lu, X., et al.: J. Wood Sci. 55 (5), 367-375 (2009). [2] Phaiboonsilpa N., et al.: J. Wood Sci. 56 (4), 331-338 (2010). [3] Kruse, A. and Dinjus, E.: J Supercrit Fluids 39:362-380 (2007).
Oral 5

Various Li Contents Induced by Partial Substitutions of V with Nb/Ta in Li3V2(PO4)3
○KyoungHo Kim1, Pilsoo Kim1, Yongho Kee1, and Hoseop Yun1*
1 Division of Energy System Research, Ajou University

Department of Chemistry, Ajou University

Suwon 443-749, Republic of Korea.

hsyun@ajou.ac.kr

Abstract

Due to the ionic mobility of Li+ ions, lithium trivalent metal phosphates, Li3M2(PO4)3(M = Fe, Ti, V, Sc) have been widely investigated as materials for rechargeable batteries. It has been reported that the amount of Li can be determined in accordance with the oxidation states of metals(M) and Li occupancies are profoundly related to the ionic conduction. Partial replacing of V with metals of different oxidation states have lead us to find new mixed-metallic phases with non-stoichiometric Li contents, Li3-4x(V1-xMx)2(PO4)3 (M = Nb,Ta). The structure of these phases are composed of the usual framework built up from corner-sharing TiO6 octahedra and PO4 tetrahedra and Li+ ions in the empty channels of the framework. The three Li sites are not occupied equally. In this presentation, relationship between stoichiometry of Li and the sum of the oxidation states of each metal will be discussed as will the occupational behavior of Li+ ions over the three Li sites. The classical charge valence of the compound could be described as [Li+]3-4x([V3+]1-x[M5+]x)2[P5+]3[O2-]12

Oral 6

Effect of cold rolling process on recrystallization behavior in oxide dispersion strengthening ferritic steels
○Yoosung Ha1 and Akihiko Kimura2
1 Graduate School of Energy Science, Kyoto University, Uji, Kyoto 611-0011, Japan
2 Institute of Advanced Energy, Kyoto University, Uji, Kyoto 611-0011, Japan
Oxide dispersion strengthening (ODS) steel is one of the candidates of cladding material for nuclear power system or first wall structural material for fusion reactor. ODS steels have a good creep strength and superior resistance to neutron irradiation embrittlement. Especially, corrosion resistance at elevated temperatures was highly improved by an addition to Al content. However, anisotropic grains may give a harmful effect such as less ductile properties in the radial direction during fabrication process. Recrystallization process is important for better formability and keeping performance of ODS steel with reduction of anisotropy. In this study, recrystallization behavior of cold rolled ODS steel is investigated and the mechanism of the effects of fine grains and nano-oxide particles on strengthening mechanism and microstructure observation are studied.
[image: image12.png]


The materials used in this study were Al-added and Al-free ODS steels, which were cold rolled with 20%, 40% and 80% reduction ratio along with extrusion direction. Al-added ODS steel is easy to be recrystallized because of rather large oxide particles. However, Al-free ODS steel is hard to be recrystallized and still remained with high hardness values in 20% and 40% cold rolled specimens even after annealing at a high temperature around 1350°C, which is caused by pinning force of their ultra-fine oxide particles. The hardness change by recrystallization, (Hv, is due to multiple factors, such as, dispersed particles, grain size and dislocation density of which the contribution is discussed in terms of the pinning effect of oxide particle, H(P), which can be estimated by Orowan-type mechanism from TEM observation results, and grain size effect, which can be expressed by Hall-Petch equation. Fig. 1 shows the Vickers hardness (■) plotted as a function of grain size. The estimated values of Orawan stress from the TEM observation (●)and the subtraction of Orowan stress from the Vickers hardness (▲). The slope of Hv line depends on ODS steel. After the subtraction of the Orowan strength, the grain size dependence appears to be similar for both the ODS steels with the line of Vickers hardness.


Corresponding Author: Y. Ha
Tel: +81-774-38-3478, Fax: +81-774-38-3479, 

E-mail: y-ha@iae.kyoto-u.ac.jp
Oral 7

Title: Theory of mode conversion and resonant absorption in inhomogeneous magnetized plasmas

○Seulong Kim1 , Kihong Kim1
1Graduate School of Energy System, Ajou University

206, World cup-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-749 Rep. of KOREAcjswokso@ajou.ac.kr

Abstract

Mode conversion is the conversion of one type of wave mode into another type of mode at resonance points in inhomogeneous plasmas. It is accompanied by an irreversible transfer of wave energy to the mode conversion region. We have derived new invariant imbedding equations for coupled waves propagating in stratified media. Our equations allow accurate numerical calculations for a large class of problems where several coupled waves propagate in arbitrarily-inhomogeneous stratified media. We have applied our equations to the mode conversion and resonant absorption phenomena in inhomogeneous plasmas successfully. We discuss specific results obtained for magnetized plasmas for various kinds of the magnetic field configuration. 

Oral 8

Correlation of Fe/Cr Phase Decomposition Process and Age-hardening in Fe-15Cr Ferritic Alloys

○Dongsheng Chen1, Akihiko Kimura2

1Graduate School of Energy Science, Kyoto University, Gokasho, Uji, Kyoto 611-0011, Japan

2 Institute of Advanced Energy, Kyoto University, Gokasho, Uji, Kyoto 611-0011, Japan
High-Cr ferritic steels are of technological interest for structural components of fusion or fission nuclear reactors. The effects of thermal aging on the microstructure and mechanical properties of Fe-15Cr ferritic model alloys were investigated by using TEM, micro-hardness and tensile tests. The materials used in this work were Fe-15Cr and Fe-15Cr-X (X refers to C, Si, Mn and Ni) alloys. Specimens were isothermally aged at 475°C up to 10000 h. The age hardening is characterized by an increase in the hardness and strength. Almost twice larger hardening is required to cause the same amount of reduction of elongation, namely, embrittlement for Fe-15Cr-Xs (Xs refers to Si, Mn, Ni) alloys than Fe-15Cr alloys, as shown in Figure 1. 
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The age-hardening is mainly due to the formation of Cr-rich α′ phase, while the addition of minor elements has almost no effect on the age-hardening. The amount of age-hardening was explained by the Russell-Brown model depending on the size and number density of α′ particles. This results make a contribution to analyze quantitatively the influence of α′ precipitates on mechanical properties by observing them with TEM.
Corresponding Author: D.S. Chen

Tel: +81-774-38-3478, Fax: +81-774-38-3479,
E-mail: ds-chen@iae.kyoto-u.ac.jp 
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Oral 9

Estimating the TOU Price Elasticity of Power Demand 

in Korean Industries

○Jayeol Ku1, Zulfikar Yurnaidi1, Songnian Chen2 and Suduk Kim1
1 Energy Systems Division, Ajou University

San 5, Woncheon-dong, Yeongtong-gu, Suwon 443-749 Korea

2 Department of Economics, Hong Kong University of Science and Technology

Clear Water Bay, Kowloon, Hong Kong

ken9410@gmail.com, viczhoel@gmail.com, snchen@hsk.hk, suduk@ajou.ac.kr

Abstract

In this study a panel type of econometrics model is constructed to estimate the hourly price elasticity of demand. The model utilizes the hourly load data obtained from KEPCO for the period of January 1st 2005 to December 31st 2009 (43,824 hours). After data scrubbing, only 6,452 customers are available to analysis with their information such as contract type, contract option, industrial sector code, contract size, location, and so on. The contract type and option information decides the price of electricity in TOU tariff schedule. Other than the dependent variable of electricity consumption and independent variable of electricity price, the exogenous variable information – industrial classification, index of industrial product, local temperature and humidity – is also gathered.

Since our sample has a panel data structure with individual customers in the categories of 17 contract types and 42 industrial sectors, we use a panel model to fully utilize the data information. For this study, panel models with fixed effect and random effect are utilized to estimate the parameters. Then we run the Hausman test to figure out which model is more efficient against the other one. 

It is found that the price elasticity of power demand in the most of groups is proven to be negative with its various sizes. The result of the analysis of the time of use (TOU) pricing system would allow the policy market to design an appropriate incentive program. Further, this study is important in the sense that it provides essential information for designing the effective Real Time Pricing for the future. 

Oral 10

Damp heat stability of AZO transparent electrode and influence of thin metal film for enhancing the stability

Samia Tabassum1 Eiji Yamasue1 Hideyuki Okumura1 and Keiichi N. Ishihara1
1Graduate School of Energy Science

Yoshida-Honmachi, Sakyo-ku, Kyoto 606-8501, Japan

shawon14@gmail.com
ABSTRACT
Al doped ZnO is the most promising candidate for transparent electrode, because it possesses an outstanding opto-electrical property [1]. Electrical stability of transparent electrode in harsh environment is an important issue since the increase of TCO resistance will lead to degradation of device performance [2]. But electrical stability of AZO is not satisfactory till now because it increases in air with time. In this experiment,　Al-doped zinc oxide (AZO) thin films have been deposited by sol-gel method in different annealing condition and doping concentration. Structural, optical and electrical properties were studied by X-ray diffractometry, optical transmission spectroscopy, and four point probe method. A strong (002) diffraction peak of AZO film shows a polycrystalline hexagonal wurtzite structure and high preferential c-axis orientation. Transparency of all films was 85 - 90% in the visible wavelength range. The stability of their electrical properties has been investigated by a damp-heat test in an environment with 85% relative humidity at 850C. The degradation of the electrical film properties was due to the decrease of carrier concentration and mobility. The thin metallic layer deposited on AZO to prevent the penetration of oxygen and water into film thus increasing the stability. The effect of the thickness of metal layer along with transparency also investigated in this work. 
[1] J. Meyer, Appl.Phys.Lett. 93,073308 (2008)

[2] Dong-Won kang, J Electrochem.Soc.2011 Volume 159, Issue 2, Pages 61-H65
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Tuning of Electronic Band Structure of TiO2 Nanotube Arrays with Surface Carbon Doping for Enhancement Visible Absorption 
○Yeongan Lee2, Sajith Kurian1, Suna Park, Hyungtak Seo2
1 Division of Materials Science and Engineering, Hanyang University, Seoul 133-791, Korea

2 Department of Materials Science and Engineering and Department of Energy System Research, Ajou University, Woncheon-Dong, Yeongtong-Gu, Suwon 443-739, Korea, hseo@ajou.ac.kr
ABSTRACT

Recently, TiO2 semiconductors of different nanostructures are widely studied because of various applications in solar cell, water splitting and sensors. Particularly, one dimensional nanostructures of TiO2 that is nanotube structure has attracted a great interest due to its extended surface area and direct electron pathways. In addition, TiO2 has many advantages such as cheap, stable and easy to synthesize. Tuning of electronic structure of TiO2 nanotube arrays (TNTAs) is required for the improved visible light absorption. However, the uniform and easy doping technique to TNTA is very challenging. In this presentation, we report that the visible absorption in TNTA significantly increases with carbon doping by quick-term annealing process, resulting in the surface bandgap tuning. This study focuses on the band gap tuning of TiO2 NTs using C-doping to extent its absorption in visible region. TiO2 Nanotube arrays (TNTAs) are prepared by the anodization method. The samples were characterized using XRD, TEM, UV-vis, Photoluminescence, XPS and UPS measurements. The doping of carbon to TNTA surface reduces its band gap from 3.2 eV to 1.7 eV. XPS analysis confirms the carbon existence at the interstitial or substitutional of TiO2 lattice, which forms the localized energy state in bandgap. This bandgap reduction gives a rise to the increased visible absorption at 400~700 nm of wavelength by 350% against the undoped TNTA. 

KEYWORDS
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Analysis of Residential Electricity Consumption in 

Yogyakarta, Indonesia
○Niken PRILANDITA1, Tetsuo TEZUKA1, , Mohammad Kholid RIDWAN2, 
1Energy Economics Laboratory, Graduate School of Energy Science,      Kyoto University, 606-8501 Yoshida Honmachi, Kyoto, Japan
2Department of Engineering Physics, Universitas Gadjah Mada,         55281 Bulaksumur, Yogyakarta, Indonesia 
This paper presents the result of a household survey regarding electricity consumption in urban and rural Yogyakarta, Indonesia．The purpose of this paper is to identify the household’s behaviour on electricity consumption based on the survey. The larger research goal is to show the effectiveness of autonomous decision making for realizing the efficient electricity consumption in Indonesia. The effect of several electricity-related policies will be investigated with and without the autonomous property. As the initial phase, the behaviour related to electricity consumption in the household need to be analysed first.
In this paper the respondents are 619 families who consume electricity, residing in Yogyakarta Province, Indonesia. From the survey, the information obtained are monthly income, monthly electricity bill, electricity usage, and the home appliances owned by the family. For the microscopic behavior analysis, the respondents are divided into several groups based on their geographical location (urban or rural) and electrical appliances ownership. The electrical appliances chosen are refrigerator, computer, and water pump. The monthly amount of electricity use is estimated based on home appliance ownership and the time of appliance use.
The comparison between average monthly income, average monthly expenditure, average monthly electricity bill showed that the proportion is not much different between urban and rural area. The information about refrigerator, computer, and water pump ownership decides the level of electricity consumption both in urban and rural areas. This means that one of the consideration in developing the energy consumption model of residential sector is the appliance ownership, and it is expected that the energy consumption style may be different based on this model.
Information regarding different patterns of residential electricity consumption is necessary to promote electricity conservation measures. Families without refrigerators consumed less electricity compared to those who have. This is because the refrigerator is a device which is operated the whole day. However, the increase of electricity consumption in households with a computer is relatively small as their income increases. Understanding the household’s pattern and behavior in energy consumption is one layer to develop the model in evaluatin the policy performance. Other layers going to be investigated are the municipality and community leadership role in influencing the people’s behavior. 


Corresponding Author: N. Prilandita
E-mail: prilandita.niken.34z@st.kyoto-u.ac.jp
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Steam Reforming of Methanol over Cu/ZnO/ZrO2/Al2O3 Catalyst
○Jung Eun Park1, Dong Ha Kim1,and Eun Duck Park1
1 Department of Chemical Engineering and Division of Energy Systems Research 

Wonchun-Dong Yeongtong-Gu, Suwon 443-749, Republic of Korea 

edpark@ajou.ac.kr
Abstract

Methanol is an attractive hydrogen source because it can be easily transformed into hydrogen at low temperatures. Although there are several routes to produce hydrogen from methanol, the steam reforming is the most plausible to maximize the hydrogen production. Until now, the Cu-based catalysts have been reported to be active for this reaction. In the present work, we examined the catalytic activity for methanol steam reforming over a series of Cu-based catalysts. We changed the catalyst formulation by incorporating ZrO2 and/or Al2O3 to improve the reducibility of Cu. Furthermore, we controlled the pretreatment conditions to maximize the hydrogen productivity. The prepared catalysts were characterized with N2 physisorption, temperature-programmed reduction with H2 (H2-TPR), X-ray diffraction (XRD), and the oxidized surface TPR (s-TPR). Among Cu-based catalysts, Cu/ZnO/ZrO2 catalyst with the highest Cu dispersion showed the highest H2 formation rate at low temperatures. However, the thermal stability was getting weakened with increasing ZrO2 content for Cu/ZnO/ZrO2/Al2O3 catalysts.
Poster 14

Evaluation of heat transfer by sublimation for the application to the divertor heat sink for high fusion energy conversion
Hyoseong Gwona, Yuto Takeuchia, Ryuta Kasadaa, Satoshi Konishia
aInstitute of Advanced Energy, Kyoto University, Japan

Thermal and structural responses of divertor target were evaluated by using finite element method. High heat flux simulating ELMs at the level of 100MW/m2was assumed onto the tungsten armor, and surface temperature profile was obtained. When dynamic heat load over 100MW/m2 was applied, the maximum surface temperature exceeded 1300 degree C, and it caused recrystallization of tungsten regardless of the heat transfer below it. The result was used to conduct dynamic heat load experiment on tungsten, and material behavior of tungsten was evaluated under dynamic heat load. This study also proposed new concept of divertor heat sink which can distribute high heat flux and transfers the heat to high temperature medium. It consists of tungsten armor, composite layer enhanced thermal conductivity, and heat transport system applying phase transition. High heat flux simulating ELMs was also applied to target surface of the divertor, temperature gradient, thermal stress of tungsten and composite were evaluated. Based on the results of analysis, thermal structural requirement was considered. 
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Solid/Solution Two-step Synthesis of the 

New Molecular Thiophosphate Cluster, Cr2P2S8∙(NMF)4
○Joobin Sun1, Hoseop Yun1
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Suwon 443-749, korea
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Abstract

One-dimensional quaternary thiophosphates, ACrPS5 (A=Rb, Cs), have been synthesized via solid state reactions with alkali metal halide fluxes. These compounds are isostructural and they are composed of the one-dimensional anionic infinite chains,
[image: image2.png]Llcrps;T]



 and alkali metal cations. These chains are built up from edge-sharing [CrS6] octahedra and [PS4] tetrahedra. Alkali metal ions stay among these chains to stabilize the structure through electrostatic ionic interactions. In order to isolate the anionic species, CsCrPS5 has been dissolved in solvents such as NMF and DMSO. The crystals rapidly dissolved in the solvents. Dark green crystals have been obtained at room temperature from the solution and the crystal structure has been determined by single-crystal X-ray diffraction techniques. The compound has been proved to be Cr2P2S8∙(NMF)4. Two [CrS4] units and two [PS4] tetrahedra are connected by sharing S atoms to form the cluster molecule, Cr2P2S8. Each Cr atom is further coordinated by two NMF molecules to complete the octahedral coordination of chromium atoms. We propose that the [image: image4.png]Llcrps;T]



 chains dissolved in the solution have been fragmented and the neutral Cr2P2S8 cluster and molecular S8 have been produced by the simultaneous reduction of Cr4+ and oxidation of S2- ions.
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Time evolution measurements of plasma profiles using 
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aGraduate School of Energy Science, Kyoto University, Kyoto, Japan
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cNational Institute for Fusion Science, Gifu, Japan

Time evolution measurements of plasma density and temperature profiles provide indispensable information on the physics of transport barrier formation relating to improved confinement modes. In Heliotron J, spontaneous transition phenomena to improved confinement modes, which are similar to the H-mode, have been experimentally observed [1]. A Thomson scattering system with Nd:YAG lasers has been developed to obtain profile data with high time and spatial resolution in Heliotron J [2]. 

The system has 25 measurement points with a spatial resolution of ~10 mm in a radial direction. Two Nd:YAG lasers of 550 mJ (oscillation frequency: 50 Hz) were employed to obtain enough amount of scattering light in the profile measurements for low electron densities EQ \o\ac(￣,ne) ~ 0.5×1019 m−3. We have completed to develop a laser timing controller, a laser transmission system, and a data acquisition system. A novel laser timing controller, which can provide a high time-resolution for the Thomson scattering system, has been developed to precisely control the injection timing of the laser pulses to a plasma discharge [3]. Precise control of laser timing for two lasers can make a measurement with the minimum interval of 0.1 s, which is sufficiently short compared to the expected characteristic time of the transport barrier formation. This feature is crucial for transport physics studies including spontaneous transition to the improved confinement mode. The laser beam is transmitted and focused on the plasma center in order to improve the S/N ratio avoiding the damage of the optical components due to the beam power concentration. Scattered light is collected by a large concave mirror (D = 800 mm, f/1.31) with a solid angle of ~ 50 mstr and guided to a set of interference filter polychromators through optical fiber bundles. The APDs of the polychromators provided with temperature compensation circuits enable to detect the scattering light at a constant sensitivity independently of their own temperature. Signals for the scattered light are digitized with fast-gated integrators (CAEN V792 32 Channel Multi-event QDC). The data are acquired by a VME-based system with a real-time operational capability. The system is constructed on the VME bus whose throughput and CPUs are 30 Mbyte/sec and Motorola 68060 with 60 MHz clock rate respectively. A LINUX computer analyzes the data immediately following a plasma discharge after getting them via a LAN.
In this experimental campaign, we measure the Heliotron J plasma using the Nd:YAG Laser Thomson scattering system.
[1] F. Sano et al., Nucl. Fusion 45, 1557 (2005).

[2] T. Minami et al., Rev. Sci. Instrum. 81, 10D532 (2010).
[3] N. Kenmochi et al., Plasma and Fusion Res. 8, 2402117 (2013).
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Spray-process fabrication of SWCNT-Si hybrid solar cells

○Shinyoung Ryu1, Jong Hyuk Yim1, Soonil Lee1*
Department of Physics and Department of Energy Systems Research, Ajou University

443-749 Suwon, South Korea

* soonil.ajou@gmail.com
We fabricated SWCNT-Si hybrid solar cells by using a spraying process to form a network film of SWCNTs that were in intimate contact with a Si wafer. Preparation of stable aqueous SWCNT dispersion solutions, thorough removal of surfactants after SWCNT film deposition, balancing transparency and sheet resistance of SWCNT films, and controlling silicon-oxide thickness were essential to fabricate hybrid solar cells showing good power conversion efficiency (PCE). In addition, SWCNT-Si hybrid solar cells showed large variations in their performance in response to changes in fabrication and measurement processes. We are going to discuss how PCEs of such devices can be enhanced.
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Construction of ratiometric fluorescent sensors

by ribonucleopeptides
○Tomoki Tamura1, Chiara Annoni1,2, Eiji Nakata1, Fong Fong Liew1,

Shun Nakano1 and Takashi Morii1
1 Institute of Advanced Energy, Kyoto University, Uji, Kyoto 611-0011, Japan
2Dipartimento di Scienze Farmaceutiche “Pietro Pratesi”, Sezione Chimica Generale Organica “A. Marchesini”, Universita` degli Studi di Milano, via Venezian 21, 20133 Milan, Italy

Ribonucleopeptide (RNP), a complex of RNA and peptide, is an ideal scaffold for the construction of novel functional biomacromolecules. A stable complex between the Rev peptide and RRE (Rev Responsive Element) RNA has been converted to target-specific fluorescent RNP sensors by placing the stem-loop region of RRE RNA to the RNA aptamer sequence and successive modification of the Rev peptide with a fluorescent dye at its N-terminus.1 For the fluorescence detection of targets, ratiometric sensing represents significant advantages, such as the enhanced dynamic range. To expand the applicability of fluorescent RNP sensors, we report here an innovative strategy for obtaining ratiometric fluorescent sensors with modular RNP structure by using targets specific RNA aptamers as a receptor module and a ratiometrically detectable fluorophore-attached Rev peptide as a reporter module.
To construct a tetracycline-binding RNA receptor module of RNP, tetracycline binding aptamer2 was fused to RRE RNA (tet-RRE), and the Rev peptide was modified with a ratiometric fluorescent dye SNARF (Fig. 1A). The emission intensity ratio R (I645 nm/I600 nm) plot showed good saturation behaviour and afforded a dissociation constant much lower than 1 μM. No significant spectral change was observed when Tet-RRE/SNARF-Rev was titrated with streptomycin or chloramphenicol (Fig. 1B). These results indicate that the ratiometric fluorescent change could successfully read out the binding of tet-RRE/SNARF-Rev with tetracycline.3
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Fig. 1. (A) A scheme for construct RNP sensors by this strategy. (B) The titration Fluorescence titration plots of the emission intensity ratio R (I645 nm / I600 nm) of tet-RRE/SNARF-Rev vs. antibiotics concentration. Tetracycline (black filled circles), streptomycin (black filled triangles), chloramphenicol (black opened squares).
(1) S. Nakano, et al., Bioorg. Med. Chem. Lett. 2011, 21, 4503.
(2) C. Berens, et al., Bioorg. Med. Chem. 2001, 9, 2549.
(3) C. Annoni, et al., Org. Biomol. Chem. 2012, 10, 8767.
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Nonlinear optical characterization of randomly stacked graphene

○Ji Yoon Gwak1, Byung Jic Lee1,Sang Jin Kim,2, 
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Abstract

We investigate nonlinear optical characterization (nonlinear transmission, nonlinear refractive index, nonlinear absorption coefficient, 3rd-order susceptibility) of randomly-stacked 1-, 2-, 4-layer graphene in the wide spectral range and at different peak intensities. 
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Ultrafast photocurrent imaging of carrier motions in semiconducting nanowire devices

○ B. H. Son1 ,J. K. Park1, Ji-Yong Park1, Soonil Lee1, and Y. H. Ahn*1
Department of Physics and Department of Energy Systems Research, Ajou University, Suwon 443-749, Korea
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Abstract
We present novel technique of ultrafast photocurrent imaging in which we combine the scanning photocurrent microscopy and a pump-probe measurements. We investigated ultrafast dynamics of charge-carriers that are generated by ultrafast laser illumination in nanoscale semiconducting devices including silicon nanowire field effect transistors. The charge carrier processes such as drift and diffusion have been successfully visualized in various working conditions such as source-drain and gate bias voltages.
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Pb-17Li Liquid Metal First Wall Feasibility
25-Feb-2014
Fumito Okino  Graduate school of Energy Science 
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Stability of the open free surface of liquid metal film in vacuum is of interests for some fusion application. This study reveals inherent stability of the film on the curved wall that can be applied for the ICF chamber, or IFMIF-type liquid metal target from the wave stability of the flowing liquid metal film on a cylindrical or a straight freefall  surface.
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A stability of the thin liquid metal film which free flows under vacuum or with low pressure ambient gas is considered. For the analysis, a simplified formula to describe the stability condition is deduced from the Navier-Stokes equation and boundary conditions at first order approximation. Gravity and viscosity factors are neglected and the surface tension force and the density ratio of the liquid and ambient gas is considered by the non-dimensional number comparison. The critical condition is described as 
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, H is a half width of the liquid, σ is a surface tension, ρ is a density of the flowing liquid and U is a flow velocity.
For the experimental verification, a device to observe the unstable wave of the straight free fall thin liquid film is fabricated. As a liquid media, normal temperature water is used. The physical property of the water is quite similar with the liquid metal Pb-17Li, which is a candidate of the liquid media for the fusion reactor. Due to the limitation of the experimental condition, only the unstable side is verified. The result supported the deduced critical condition.
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Evaluation of syngas property in respective fluidized bed and fixed bed reactor in adopting for dual bed gasification system
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Abstract

Coal gasification is intensively expected because it satisfy increasing energy demand as well as enviromental options. In coal gasification technology, the role of gasifier is important for producing high quality syngas. In general, the gasification process refers to a reaction converting a solid fuel into gaseous products, but intrinsically, it involves a series of reactions, including fuel pyrolysis, char gasification, tar reforming/cracking, combustion reaction, etc. All of these reactions are mutually interactive and fully coupled in a single gasification reactor. For controlling these complicated thermo-chemical reactions in single reactor, dual bed gasification system has been developed. Normally, dual bed gasification system consisted of integrated with dual fluidized bed reactors. However, the experiment system in this study is integrated with one fluidized bed and one fixed bed reactor. Authors have done test using individual fluidized bed and fixed bed reactor for verify the performance such as syngas component, carbon conversion and cold gas efficiency. The main reaction in fluidized bed is pyrolysis reaction with O2 and steam. In fixed bed, char gasification mainly occur with steam. The reaction temperature in fluidized bed was set to 850oC, and char gasification temperature in fixed bed was set to 1100oC. The carbon conversion and cold gas efficiency in fluidized bed increase with O2 and steam injection condition. The methane concentration among produced syngas is higher at pyrolysis reaction than it at char gasification reaction. On the other hand, hydrogen concentration is higher at char gasification reaction than it at pyrolysis reaction. The hydrogen concentration increases at steam injection condition. 
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Growth of Anatage TiO2 Rod Arrays on Glass Substrate and their Phorocatalytic Properties
Duck-hyun Song, and Tetsuji Hirato
Department of Energy Science and Technology, Graduate School of Energy Science, Kyoto University, Yoshida-Honmachi, Sakyo-ku, Kyoto 606-8501, Japan
Semiconductor photocatalysts have attracted much attention due to their high-level efficiency in degrading many organic compounds to harmless carbon dioxide and water[1,2]. Semiconductor photocatalysts are used in situ to generate highly reactive transitory species such as hydrogen peroxide, hydroxyl radical, superoxide radical, and ozone, which are used in the mineralization of organic compounds[3,4]. Among these semiconductor photocatalysts, TiO2 is the most investigated material in the photocatalysis research field due to its marked photo-oxidizing potential, high chemical and thermal stability, nontoxicity, low cost, and strong mechanical properties. However, conventional powdered TiO2 photocatalysts have a serious limitation, the need for post-treatment separation in a slurry system after photocatalytic reaction. The separation of TiO2 nanocrystals from the treated water is very difficult and energy consumptive. In this work, we directly fabricate photocatalyst by growing vertically oriented TiO2 rod arrays on a glass substrate through a low temperature solution based method.
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Figure 1 shows absorption spectra of RhB aqueous solution, which was photo-degraded at different irradiation times by TiO2 rod arrays. The intensity of the absorption spectra of RhB decreased continuously with the increase in the irradiation time. Also, TiO2 rod arrays decompose RhB in every cycle with a nearly constant photo-decomposition rate. It indicated the TiO2 rod arrays are highly stable in a photochemical envieonment and effectively reusable with the photocatalys. Having the outstanding photocatalytic activity, the TiO2 rod arrays could be used for photocatalysts, electronic devices, sensors, and so on.
[1] Fox, M. A.; Dulay, M. T., Chem. Rev. 1993, 18, 341-357
[2] Hoffmann, M. R.; Martin, S. T.; Choi, W. Y.; Bahnemann, D. W., Chem. Rev. 1995, 95, 69-96
[3] Esplugas, S.; Giménez, J.; Contreras, S.; Pascual, E.; Rodríguez, M., Water Res. 2002, 36, 1034-1042
[4] Pera-Titus, M.; García-Molina, V.; Baños, M. A.; Giménez, J.; Esplugas, S., Appl. Catal., B 2004, 47, 219-256
Corresponding Author: T. Hirato
Tel: +81-75-753-5914, Fax: +81-75-753-5988,
E-mail: hiratou@energy.kyoto-u.ac.jp
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Abstract

The pyrolysis of low rank coal has attracted much attention recently. Pyrolysis of low rank coal is a promising method for producing high quality syngas. The role of the pyrolysis of low rank coal are reducing the reaction temperature and increasing the rate of reaction. The objective of this study is to verify optimized condition in pyrolysis of Indonesian Roto South coal using fluidized-bed reactor. The experimental was carried out at various conditions such as different temperatures, amount of catalyst. Gas velocity was 1.5 times higher than minimum fluidization velocity, and the particle size was 0.85 ~ 1.18 mm. in this study, optimized condition to increase methane content in pyrolysis through fluidized-bed reactor was deduced.
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ASEAN energy security: An indicator-based assessment
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As ASEAN is now pursuing regional energy cooperation, it is important to measure the status of energy security performance of member nations. This paper assesses the security of energy supply among nine ASEAN member nations and examines whether and how it has evolved over the past decade. The analysis uses 35 indicators selected based on three dimensions of energy security: supply security, socio-economic and environmental dimension. The findings show how concept of energy security differs among ASEAN member nations. As the gap of economic development between lesser-developed and higher-developed countries in terms of energy development exists, the difference could hinder the attempts to develop regional energy security complex as well as further cooperation on climate change and CO2 emission because of the differences in national energy policy goals and objectives. Still, despite uneven economic and energy development, existing intra-regional energy markets are interconnected resulted from diversified resource availability in the region and national demands. The concept of regional self-reliance could be useful in designing and promoting ASEAN energy security cooperation that would contribute not only to national but also regional energy security balance.
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The investigation of HCK (hybrid coal)-water-mixture fuel slurry by changing the concentration sulfonic acid series surfactant
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Abstract

Recently, based on increasing price of both crude oil and natural gas and global warming mainly generated by using abundant fossil fuel, the CCT (Clean Coal Technology) is paid lots of attention in recent environment and energy field. As a result of carbon dioxide produced mainly by fossil fuel combustion can be absorbed by plant photosynthesis, therefore, the Hybrid coal has been well-developed, which has higher calorific value and is a mixture fuel of low rank coal and biomass. Low rank coal (4,000 kcal/kg) used in thermo-electric power plant contains moisture content more than 30%. Thus, in this study, the moisture was dried and removed, resulting in lots of pore structures, and then biomass liquid was squeezed into those pore structures using high pressure, finally the Hybrid Coal slurry was developed, which has higher calorific value of 6,150 kcal/kg, and its characteristics were researched. Though studying the Rheological characterization of CWM (coal-water-mixture) made of hybrid coal, it can be founded that the particle size of more than 75% Hybrid Coal is less than 75 µm, and there are 60~70% pulverized coal, 0.5~1% surfactant of sulfonic acid series and some water in CWM solid-liquid suspension. In addition, the efficiency was detected by the chemical additive of anion surfactants of xanthan and NaOH, and optimization-chemical additive was determined.
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Effect of membrane supporting materials on cell performance of a nonhumidified fuel cell using fluorohydrogenate ionic liquid
○Pisit Kiatkittikul, Toshiyuki Nohira, Rika Hagiwara
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Operation at intermediate temperature (> 100 (C) without humidification offers several benefits for PEFCs such as reduction of noble catalyst and simplicity of the unit. In the previous study, we reported a non-humidified fuel cell using a composite membrane of EMPyr(FH)1.7F (EMPyr = N-ethyl-N-methylpyrrolidinium) ionic liquid and HEMA (2-hydroxyethylmethacrylate) polymer with Polytetrafluoroethylene (PTFE) as a membrane supporting material [1]. However, the single cell performance largely decreased when the operation temperature was elevated from 80 (C to 120 (C.  The reason for this deterioration was revealed by the cross-sectional SEM images of the membrane electrode assemblies, showing that the composite membrane was softened and the composite electrolyte penetrated into the electrode to partially plug the gas channels in the gas diffusion layer.


In this study, to improve the mechanical properties of membrane at high temperatures, polyimide (PI) was used as a membrane supporting material instead of PTFE due to its higher mechanical strength and thermal deformation temperature. EMPyr(FH)1.7F and HEMA monomer were mixed in the molar ratio of 8:2 and 9:1. Small amount of AIBN (2,2'-Azobis(isobutyronitrile)) was added as a radical initiator. PI (thickness: 16 (m, provided by I.S.T Corporation) used as a porous supporting material was immersed in the mixed solution. Then, polymerization was conducted at 70 (C in Ar-filled oven for 12 h.

    
Single cell tests were conducted under nonhumidified conditions at 25(120 (C. The GDEs with 1.0 mg Pt cm-2 were used for both the anode and cathode. Contrary to the conventional membrane using PTFE, the cell performance improved with temperature. For the single cell using EMPyr(FH)1.7F-HEMA (8:2) composite membrane (with PI), the maximum power density of 35 mW cm(2 was observed at 120 (C. 
[1] P. Kiatkittikul, T. Nohira, R. Hagiwara, J. Power Sources, 2012, 220, 10.　
Acknowledgment: PI supporting materials were supported by I.S.T Corporation.

Corresponding author: P. Kiatkittikul
Tel.: +81-757-53-5060
E-mail: kiatkittikul.pisit.83r@st.kyoto-u.ac.jp

Poster 29

The study of Lab-Scale Catalyst Recovery from Ash after Catalytic Steam Gasification of low rank coal

○XiangZhou Yuan1, Liang Zhao1, and Hyung-Taek Kim1*
1 Division of Energy Systems Research, Ajou University 
Woncheon-Dong, Yeongtong-Gu, Suwon 443-749, South Korea

htkim@ajou.ac.kr

Abstract

Nowadays, none of the catalytic gasification technologies has been utilized commercially, mainly caused by immaturity technologies of catalyst recovery. Therefore, catalyst recovery from ash after catalytic steam gasification of low rank coal, utilizing K2CO3 as catalyst, was investigated. The purpose of this research is mainly trying to find out major variables and optimize experimental conditions in order to improve catalyst recovery efficiency. The experimental of catalyst recovery was conducted on gasified mixture of Indonesia sub-bituminous coal and catalyst potassium carbonate. Two kinds of washing schemes, water washing and limewater washing, were evaluated with respect to their recovery efficiencies. In addition, effects of major process variables, such as digestion time, temperature, solution-to-residue ratio, number of washing, on the recovery efficiencies were evaluated. 
It can be concluded that experimental of catalyst recovery has a higher recovery efficiency of 93.56% using limewater washing than using water washing when other parameters keep constants, such as digestion time of 3 hr, temperature of 150 ˚C and solution-to-residue ratio of 20/1. After doing experimental of catalyst recovery, SEM, XRD, BET analyses were also utilized for detecting the existing form and transformations of potassium compounds before and after experimental of catalyst recovery. 
Poster 30

Charge-discharge behavior of Sn-Cu alloy thin films

as a negative electrode for sodium secondary battery

using NaFSA-KFSA ionic liquid
○Takayuki Yamamoto1, Toshiyuki Nohira1, Rika Hagiwara1, Atsushi Fukunaga2, Shoichiro Sakai2, Koji Nitta2, Shinji Inazawa2
1 Graduate School of Energy Science, Kyoto University, Yoshida-honmachi, Sakyo-ku, Kyoto 606-8501, Japan

2 Sumitomo Electric Industries Ltd., 1-1-3 Shimaya, Konohana-ku, Osaka 554-0024, Japan

Sodium secondary battery is promising as a large power storage device due to an abundant reserve of sodium and its large energy density. We have reported that NaFSA–KFSA (FSA: bis(fluorosulfonyl)amide) ionic liquid is promising as an electrolyte for a sodium secondary battery owing to wide electrochemical window (ca. 5 V) and practically low melting point (334 K) [1–4]. We have also found that Sn–Na alloy is a good candidate as a stable and safe negative electrode for the sodium secondary battery using this ionic liquid [5]. However, its cycle performance is not enough for practical applications due to pulverization of the active material through harsh volume changes.
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In this study, we tried to solve the above-mentioned problem by introduction of Sn–Cu alloys [6]. Since Sn–Cu alloys hardly react with sodium, it is expected that they act as a buffer for large volume chages of pure tin during sodiation/desodiation process. Several kinds of Sn–Cu alloy thin films were prepared by annealing Sn-plated Cu foils at 463 K for 0, 2, 4, 10, 25 and 45 hours. Fig. 1 shows cycle performance of these Sn–Cu alloy thin films at 363 K. The most stable charge–discharge behavior with the capacity of ca. 100 mAh (g-Sn)–1 was obtained for the 4h-annealed electrode.
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1-D Simulation of Plasma Start-Up Assisted by ECRH in JT-60SA
○Kazuyoshi Hada1, Kazunobu Nagasaki2, Masuda Kai2, Shunsuke Ide3, Akihiko Isayama3
1Graduate School of Energy Science, Kyoto University, Uji, Kyoto 611-0011, Japan
2Institute of Advanced Energy, Kyoto University, Uji, Kyoto 611-0011, Japan

3Japan Atomic Energy Agency, Naka, Ibaraki 311-0193, Japan
 Plasma start-up assisted by electron cyclotron resonance heating (ECRH) in superconducting tokamaks has attracted much attention because available loop voltage is generally low compared with conventional normal-conducting tokamaks. In JT-60SA superconducting tokamak (R0 = 2.96 m, a = 1.18 m, and BT = 2.25 T), which is now under construction in JAEA [1], the toroidal electric field for plasma start-up is limited up to 0.5 V(m(1. This may make it difficult to start up plasmas if the first wall is not in good condition. On JT-60SA, a 7 MW ECRH system with multi frequency (110 GHz and 138 GHz) gyrotrons is equipped for heating and current drive as well as for plasma start-up. The main purposes of this paper are to examine the conditions for the reliable start-up and to understand the dominant physical process in the plasma start-up phase. We have previously studied the plasma start-up assisted by ECRH in JT-60SA using a zero-dimensional (0-D) model [2]. The calculation using JT-60U parameters qualitatively reproduces the time evolution of the experimental results. However, the 0-D model is not enough to investigate the physical process, especially the radial transport and the ECRH deposition profile. Hence, we are developing a one-dimensional (1-D) model. In order to take into account the change in ECRH absorption power with time evolution of electron temperature and density, we consider the ECRH absorption efficiency. The 1-D model is composed of energy transport equations for electrons and hydrogen ions, particle transport equations for electrons and hydrogen atoms, and toroidal current equation. In this model, we assume a cylindrically symmetrical plasma, a fixed plasma boundary, and that peak of ECRH absorption is located on axis. The calculation shows that the ECRH has a threshold ECRH power for reliable plasma start-up, the threshold ECRH power of around 1 MW is required to start up the plasmas for nH = 3.0 × 1018 m(3, error field Berr of about 1 mT, and EC beam radius of about 5 cm, and that the threshold ECRH power increases with error field (Berr < about 10 mT). These results indicate a promising outlook for a reliable start-up in JT-60SA on a good wall condition, and that the optimized magnetic field control may be necessary for the reliable start-up. 
[1] S. Ishida et al., Nucl. Fusion, 51 (2011) 094018
K. Hada et al., Plasma Fusion Res. 7, (2012) 2403104
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Hardness changes in pure tungsten before and after Fe3+ irradiation

○Zhang Zhexian1, Akihiko Kimura2
1Graduate School of Energy Science, Kyoto University, Uji, Kyoto 611-0011, Japan
2Institute of Advanced Energy, Kyoto University, Gokasho, Uji, Kyoto 611-0011, Japan

Tungsten is considered as a potential candidate for fusion materials for its unique properties. The brittleness is the main factor which limits tungsten application in fusion blanket. Therefore, for further work on evaluation of the mechanical properties of ion irradiated tungsten, the hardness changes in tungsten needs to be investigated.
[image: image21.png]Absorbance(a.u.)

Omin
Smin
10min
30min
60min
120min
180min

‘Wavelength(nm)

650



[image: image22.png]EhRE
For Chushojima

Obaku Station (JR Nara Line)
® BER (RRBESETER)
Obaku Station (Keihan Uji Line)

& OERR (BEARERKERRMR)

AE Y VARBYERER

.. Uji Campus, Kyoto University

ERR
For Nara

REREF




Tungsten hardness and microstructure are investigated at as-received and recrystallized condition respectively. Isochronal annealing and Vickers hardness test were performed to determine the recrystallization temperature of rolled tungsten. The texture of as-received tungsten plate was examined by Electron Bach-Scattered Diffraction (EBSD). Continuous Stiffness Measurement (CSM) of nano-indentation was carried out to test the hardness of the surface layer. 

EBSD analysis suggested a preference of (001)<110> texture on the RD-TD plane of the as-received tungsten plate. Isochronal annealing showed that the rolled tungsten plate was completely recrystallized at about 1400 degrees centigrade for 1 hour. The recrystallization behaviour appears to be independent of the sampling direction. The hardness changes are correlated with grain size. Irradiation effects of 6.8M Fe3+ will be also investigated.

Poster 34

Feasibility of sustainable non-utility generation type of a low carbon city park of using Renewable energy (human power)   
Feijiu Wang1, Naoki Kenmochi 1, Tomoki Tamura 1, Hyoseong Gwon1, Yoosung Ha1, Saerom Kwon1
1Graduate School of Energy Science, Kyoto University, Japan
Before the Fukushima accident in March 2011, nuclear power plants had produced 30% of Japan’s electric power. Since Fukushima accident occurred, most of nuclear power plants have stopped operation, except some plants now. Japan is depending on thermal power plant which uses fossil fuel for most of electricity supply. Use of fossil fuel emits CO2, and it is known as main factor to accelerate global warming. CO2 is being emitted not only from thermal power plant, but also from our daily life. The cities where population density is very high, and various facilities and buildings are concentrated are spending 60~80% of energy in the world. OECD called city area the biggest causes of CO2 emission in report of regional development in 2009. Creation of low carbon city parks has been suggested to reduce CO2 emission. Trees and soil in the park can absorb and save CO2 generated in the city. Besides, it affects decrease of air conditioning energy in area of the surroundings because absorption of solar radiation in tree area is smaller than that in general pavement.. If creation of the city park that can maximize effect of carbon emission reduction directly or directly is possible, it would contribute to carbon emission reduction in the city. The Japan government has conducted many plans related with urban park maintenance. A five-year plan for urban park maintenance in 1972 and Master plan of green in 1977 was conducted. The Master plan of green was to expand green space such as urban parks etc. to 30% of urbanization promotion area, 20m2 per person for preservation of environment, land scape, recreation. This study kept up with the plan of national level and proposed sustainable non-utility generation type of low carbon project park using Renewable energy (human power), and feasibility of the project parks was also investigated. Play equipment, solar sell, piezoelectric element which use human power or nature were installed in the park. The park was self-sufficient in power consumption by using renewable energy without any power supplies form outside of the park, and it could consequentially contribute to reduce CO2 emission. To investigate of feasibility of the park, total amount of energy production by renewable energy was calculated, and total amount of CO2 emission reduction by use of renewable energy and green field in the park was also calculated. 

Poster 35
Title: TRL Evaluation of Energy Related Research
Name: Dongsheng Chen, Fumito Okino, Hani Negm, Kazuyoshi Hada, Kozawa Daichi, Tien Anh Ngo, Konstantin Torgasin,

Zhang Zhexian, Kasada Ryuta, Konishi Satoshi

Institute:

Graduate School of Energy Science

Abstract:

Technology readiness level (TRL) is a measure for maturity of a technology. The evaluation according to TRL system is based on a 9 level scale which describes different stages of technology development. The scale ranges from basic principles (1st level) through commercial use (9th level.).

The Uji-group has evaluated some of technologies related to alternative energy, fusion energy and diagnostics according to TRL system. The results are summarized in a poster.
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Smart system for Residential Area in Kyoto city by 2020

Pisit Kiatkittikul , Yu Nakahara, Takayuki Yamamoto, Hiroko Miyuki, Le Hoang Long, Samia Tabassum, Kamonphorn Kanchana, Niken Prilandita, Duck-hyun Song, Takashi Sagawa and Keiichi N. Ishihara1
1Graduate School of Energy Science, Kyoto University, Kyoto, Japan
ABSTRACT

A smart grid is an evolved grid system that manages electricity demand in a sustainable, reliable and economic manner. This system is built on the advanced integration of infrastructure and information technology (IT). Environmental benefits of a smarter grid include reduced peak demand, integration of more renewable power sources, and reduced CO2 emissions and other pollutants. Smart grids are able to integrate low carbon energy sources into power networks, providing sufficient electricity, increase reliability for a sustainable society. In this group research, a novel smart system for residential area in Kyoto city is proposed in terms of connection of the various grids to others, storage system and policy study. The smart grid concept, features on energy conversion explained by comparing with today’s grid and smart grid. There are some efficiency losses in different places in the system such as AC/DC converter, storage system etc. Smart Energy Storage System (SESS) combines different power sources, electricity storages and back-up power sources. Energy management systems (including wind, solar and pico-hydro) equipped in a small unit is used for simple calculation and absorbent glass matt (AGM) battery is chosen because of their many advantages and efficiencies. Establishing renewable energy system in Kyoto city is a big challenge because of its historical and cultural preservation policies. This research describes some effects on solar energy development and gives some recommendations in terms of Kyoto city’s building and landscape policy.    
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Fig. 1 PL spectra with various excitation energies of GO in water. The inset shows PLE map.





Fig. 1 Correlation between grain size and Vickers hardness with considering fine oxide particles.





Fig. 1 Linear relations between the change in yield stress, � QUOTE � ��� and the change in elongation, � QUOTE � ��� of each alloy after aging for 500, 2000 and 5000 h.





Fig. 1 Absorbance spectra of RhB solution after treatment with photocatalyst under irradiation of UV light
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Fig. 1 Cycleability of tin thin negative electrodes at 363 K. Charge–discharge rate: C/10. Cut-off voltages: 0.005 and 1.200 V. Annealing: 0, 2, 4, 10, 25 and 45 hours at 463 K.





Fig. 1 Vickers hardness change by annealing
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