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內容摘要：（200~300字）
本屆國際電化學學會第207次會議5月15日在加拿大魁北克市的Convention center舉行，本次研討會共分成31個Topics，分別為：ALL DIVISIONS AND GROUPS，BATTERY/ENERGY TECHNOLOGY，CORROSION，CORROSION/ELECTRODEPOSITION/PHYSICAL ELECTROCHEMISTRY，CORROSION/ELECTRONICS，DIELECTRIC SCIENCE & TECHNOLOGY/ELECTRONICS， DIELECTRIC SCIENCE AND TECHNOLOGY/ELECTRONICS/HIGH TEMPERATURE MATERIALS，ELECTRODEPOSITION/ PHYSICAL ELECTROCHEMISTRY，ELECTRODEPOSITION/DIELECTRIC SCIENCE AND TECHNOLOGY/ ELECTRONICS/HIGH TEMPERATURE MATERIALS，ELECTRONICS，ELECTRONICS/IEEE ELECTRON DEVICES SOCIETY，ELECTRONICS/DIELECTRIC SCIENCE AND TECHNOLOGY/HIGH TEMPERATURE MATERIALS， ELECTRONICS/PHYSICAL ELECTROCHEMISTRY，ENERGY TECHNOLOGY/BATTERY/PHYSICAL ELECTROCHEMISTRY，ENERGY TECHNOLOGY/BATTERY/INDUSTRIAL ELECTROLYSIS & ELECTROCHEMICAL ENGINEERING，Fullerenes, NANOTUBES, AND CARBON NANOSTRUCTURES，HIGH TEMPERATURE MATERIALS/BATTERY/ENERGY TECHNOLOGY/ SOFC SOCIETY OF JAPAN，INDUSTRIAL ELECTROLYSIS AND ELECTROCHEMICAL ENGINEERING，INDUSTRIAL ELECTROLYSIS AND ELECTROCHEMICAL ENGINEERING/ENERGY TECHNOLOGY/PHYSICAL ELECTROCHEMISTRY，INDUSTRIAL ELECTROLYSIS AND ELECTROCHEMICAL ENGINEERING/ ELECTRODEPOSITION，NEW TECHNOLOGY SUBCOMMITTEE/ FULLERENES, NANOTUBES, AND CARBON NANOSTRUCTURES/DIELECTRIC SCIENCE AND TECHNOLOGY/ELECTRODEPOSITION/ENERGY TECHNOLOGY/BATTERY/PHYSICAL ELECTROCHEMISTRY，ORGANIC AND BIOLOGICAL ELECTROCHEMISTRY，ORGANIC AND BIOLOGICAL ELECTROCHEMISTRY/SENSOR，PHYSICAL ELECTROCHEMISTRY，PHYSICAL ELECTROCHEMISTRY/SENSOR/ CORROSION，PHYSICAL ELECTROCHEMISTRY/ ORGANIC AND BIOLOGICAL，PHYSICAL ELECTROCHEMISTRY/ SENSOR/ ORGANIC AND BIOLOGICAL ELECTROCHEMISTRY，SENSOR，SENSOR/PHYSICAL ELECTROCHEMISTRY/CORRISION，SENSOR, ENERGY TECHNOLOGY等主題，
由以上所列即可知，ECS會議已成為國際規模相當可觀而重要的會議。-筆者參加了第14個symposium，即 ENERGY TECHNOLOGY/BATTERY/PHYSICAL ELECTROCHEMISTRY - FUEL CELLS FROM MATERIALS TO SYSTEMS的session，論文題目是：” Fabrication of membrane electrode assemblies based on sol-gel hybrid membranes in the application of PEMFC”.期間除了針對燃料電池的最新發展和與會者交換心得之外，也關注奈米材料在電化學的應用。
正文（1.版面為A4直式橫印，並加註頁碼。2.版面設定邊界為上下左右各設2cm。3.字體為標楷體、大小為14，行距為1.5倍高。4.內容應包含「目的」、「過程」、「心得」、「建議」及其他相關事項。）
本屆國際電化學學會第207屆會議5月15日在加拿大魁北克省Quebec city舉行，五月的魁北克氣候還顯得相當冷，當地氣溫還只有0度左右，但蒙特婁及魁北克機場及城市裡或許是因為此一國際盛會，可到處充滿了人潮，感覺上不像氣溫這麼蕭條。蒙特婁與魁北克市相距約3個鐘頭的車程，由於國內鮮有航班直飛魁北克市，也因為要省點機票錢，所以選擇搭乘西北航空公司由台北經大阪、底特律、蒙特婁，停留2天後再轉搭巴士到魁北克市。停留在蒙特婁期間找機會拜訪了心儀已久的McGill University，該大學是加拿大境內最古老的一所大學，也是英語教學系統排名第一的大學，校園雅致優美，宛如一座城市花園，校園內立有一座該校捐贈者James McGill的雕像，如附。蘇格蘭毛皮冨商James McGill於1828年選擇皇家山山坡下的80英畝地捐地興學，如今學生人數2萬人，以醫科及工科最有名，在加拿大醫學研究中居領導地位，且有多位傑出校友榮獲諾貝爾獎。全校70多做建築物，大部分是英國維多利亞時代的建築風格。
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本次研討會共分成31個Topics，分別為ALL DIVISIONS AND GROUPS，BATTERY/ENERGY TECHNOLOGY，CORROSION，CORROSION/ELECTRODEPOSITION/PHYSICAL ELECTROCHEMISTRY，CORROSION/ELECTRONICS，DIELECTRIC SCIENCE & TECHNOLOGY/ELECTRONICS， DIELECTRIC SCIENCE AND TECHNOLOGY/ELECTRONICS/HIGH TEMPERATURE MATERIALS，ELECTRODEPOSITION/ PHYSICAL ELECTROCHEMISTRY，ELECTRODEPOSITION/DIELECTRIC SCIENCE AND TECHNOLOGY/ ELECTRONICS/HIGH TEMPERATURE MATERIALS，ELECTRONICS，ELECTRONICS/IEEE ELECTRON DEVICES SOCIETY，ELECTRONICS/DIELECTRIC SCIENCE AND TECHNOLOGY/HIGH TEMPERATURE MATERIALS， ELECTRONICS/PHYSICAL ELECTROCHEMISTRY，ENERGY TECHNOLOGY/BATTERY/PHYSICAL ELECTROCHEMISTRY，ENERGY TECHNOLOGY/BATTERY/INDUSTRIAL ELECTROLYSIS & ELECTROCHEMICAL ENGINEERING，Fullerenes, NANOTUBES, AND CARBON NANOSTRUCTURES，HIGH TEMPERATURE MATERIALS/BATTERY/ENERGY TECHNOLOGY/ SOFC SOCIETY OF JAPAN，INDUSTRIAL ELECTROLYSIS AND ELECTROCHEMICAL ENGINEERING，INDUSTRIAL ELECTROLYSIS AND ELECTROCHEMICAL ENGINEERING/ENERGY TECHNOLOGY/PHYSICAL ELECTROCHEMISTRY，INDUSTRIAL ELECTROLYSIS AND ELECTROCHEMICAL ENGINEERING/ ELECTRODEPOSITION，NEW TECHNOLOGY SUBCOMMITTEE/ FULLERENES, NANOTUBES, AND CARBON NANOSTRUCTURES/DIELECTRIC SCIENCE AND TECHNOLOGY/ELECTRODEPOSITION/ENERGY TECHNOLOGY/BATTERY/PHYSICAL ELECTROCHEMISTRY，ORGANIC AND BIOLOGICAL ELECTROCHEMISTRY，ORGANIC AND BIOLOGICAL ELECTROCHEMISTRY/SENSOR，PHYSICAL ELECTROCHEMISTRY，PHYSICAL ELECTROCHEMISTRY/SENSOR/ CORROSION，PHYSICAL ELECTROCHEMISTRY/ ORGANIC AND BIOLOGICAL，PHYSICAL ELECTROCHEMISTRY/ SENSOR/ ORGANIC AND BIOLOGICAL ELECTROCHEMISTRY，SENSOR，SENSOR/PHYSICAL ELECTROCHEMISTRY/CORRISION，SENSOR, ENERGY TECHNOLOGY等主題；筆者參加了第14個symposium，即 ENERGY TECHNOLOGY/BATTERY/PHYSICAL ELECTROCHEMISTRY - FUEL CELLS FROM MATERIALS TO SYSTEMS的session，論文題目是：” Fabrication of membrane electrode assemblies based on sol-gel hybrid membranes in the application of PEMFC”， 摘要如下：

This paper reports the results on fabrication of membrane electrode assemblies (MEA) for proton exchange membrane fuel cells (PEMFC) based on sol-gel hybrid membranes. In order to identify a suitable method, various fabrication strategies were investigated. For this purpose, hybrid membranes made from alkoxysilane-end capped poly(ethylene glycol) (PEG) precursor consisting of  monopenyl trimethoxysilane (MPh) as silica phase modifier and 4-dodecylbenzene sulfonic acid (DBSA) as proton source, (PEG/SiO2/DBSA); and MPh and 12-phodphotungstic acid (PWA), (PEG/SiO2/PWA) are used as model compounds. For the better interface of MEA, impregnation solutions of similar chemical nature with hybrid membranes were examined. Polarization curves are exclusively used to evaluate the quality of MEA. A maximum current density of 80 mA cm-2, obtained with hot-pressed MEA, is the highest performance among the five different preparation methods. Intimate contact between the hybrid membrane as an electrolyte and the catalyst coated carbon cloth as electrodes in the MEA is achieved by coating electrodes as well as membrane with precursor sol. The flexibility of sol-gel hybrid membranes shows scope for further improvement in performance compared to hybrid membranes from solution-blending. The implications of each preparation methods are analyzed.

Key words: Sol-gel hybrid membranes; membrane-electrode assembly; interface; polarization curves.
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另外，幾場重要之Plenary lectures之心得摘要如下：

1. Surfaces and interfaces in electrochemistry by Sergio Trasatti
Department of Physical Chemistry and Electrochemistry, University of Milan, Milan, Italy:

In the first part of the lecture the Author will chronicle the events that brought him to meet Academician A.N. Frumkin in 1975 after an intense exchange of letters discussing common interests in particular in the field of physical electrochemistry. Professor Frumkin had contacted the Authors after the latter published his first paper on the relationship between potential of zero charge and work function of metals in 1971 [1], which later became a “Citation Classic” [2]. In the meeting of 1975 in Jabłonna (Poland) another topic was intensely debated: the so-called “absolute potential”. Unfortunately, the Author had no other occasion to meet personally Professor Frumkin who passed away in 1976, but the basis for a fruitful cooperation which is still continuing with the actual Frumkin Institute of the Russian Academy of Science could be laid in Jabłonna
In the second part of the lecture, the Author will highlight some topics of his past and present work which have also characterized Frumkin’s past and present school, addressed to the understanding of the difference between solid/gas, liquid/gas and solid/liquid interfaces, including oxide/electrolyte interfaces, the other main line of study of the Author since 1971.

2. Electrochemical nanotechnology for new materials design (by T. Osaka , Waseda University, Tokyo, Japan) ：
In recent year, many progress in the field of the high power devices for the portable electric devices have been done. In those works, it was been believed that both of the desig of the microstructure and macrostructure of the material to use for the power devices with the adequate device design is the key point to enhance the performance of the power devices. The well regulated wet processes including the electroplating, electroless plating, and other some techniques including sonochemistry are promising preparation methods to realize the coherent material with required design. In this lecture, some progress to realize the high performance energy materials. Here in this lecture, some of the example of the new materials and new process for the energy devices will be introduced.
Nano-size particle of electroactive materials embedded in electro-innactive matrix can be formed and reported as a promising material for the anode of Li-ion battery. The SnS was converted into Sn fine nano particles imbedded in the Li2S matrix during the first reduction of the material, and Sn particle acted as the electroactive material as the anode of Li-ion secondary battery with lithiation and de​lithiation. The key issue was found that the size of the particles effected strongly to the performance of the anode. In order to bring the feature of Sn anode out better Sn-Ni alloy was investigated as the starting material of the Li-ion battery anode. This system was confirmed to work well with the Ni-rich matrix holding the Sn and/or LiSn alloy fine particles. The new electrode materials with nano-structural design were also reported. With nano-meter size templates, some inorganic materials and metals, such as meso-porous materials, nano-tublar materials were developed. These materials attracts many researchers by their unique properties comes from the high surface area, nano-meter size reacting space, etc. Futhermore, some attempts to realize micro-energy-devices fabricated with MEMS technology have been reported.
3. New electrocatalysts for low temperature fuel cells: A materials by design approach (by P.N. Ross, Lawrence Berkeley National Laboratory, Berkeley CA, USA):

New electrocatalysts are being developed using a materials-by-design approach. Selection of new catalytic materials is based on research conducted on the kinetics and mechanisms of the electrode reactions using model systems, e.g. metallic single crystals, bimetallic bulk alloys and bimetallic thin films. All model system samples are prepared and characterized in a UHV chamber and transferred to electrochemical cells. Surface composition and structure is determined using a combination of surface analytical techniques, Low Energy Electron Diffraction (LEED), Low Energy Ion Scattering (LEIS), and Auger Electron Spectroscopy (AES). Multimetallic catalysts are synthesized under carefully controlled conditions producing tailor-made surfaces. Results for the oxygen reduction reaction on a variety of metallic single crystals and Pt bimetallic alloys will be reviewed. Since Pt is a costly metal, it is highly desirable to design catalyst nanoparticles in which the Pt atoms are preferentially partitioned to the outer surfaces. To this end, we have developed interatomic potentials within the modified embedded atom method for these alloy systems and further applied these potentials to investigate the equilibrium segregation of Pt atoms to the surfaces of Pt-transition metal nanoparticles using the Monte Carlo method. Examples of two types of highly segregated “Pt skin” microstructures will be discussed. One is a “sandwich” type with a pure Pt surface on a second layer enriched in the transition metal (e.g. Pt3Ni and Pt3Co), another is a “core-shell” type with a Pt-enriched shell surrounding a transition metal core (e.g. Pt25Re75). It is shown how both types provide a reduction in Pt loading in PEM fuel cell cathodes by two different mechanisms, one a true kinetic effect (rate per unit Pt surface atom) and one via enhanced Pt surface area.
[image: image3.png]
Fig. 1: (a) a fcc cubo-octahedral nanoparticle containing 586 atoms, (b) [001] cross-sectional view of a Pt75Ni25 nanoparticle, showing the surface-sandwich structure, and (c) [001] cross-sectional view of the Pt75Re25 nanoparticle, showing the core-shell structure. The blue, yellow (in (b)) and red (in (c)) circles represent Pt, Ni and Re atoms, respectively.
4. From 1 to 1000 nm. Regular nanostructures by templated electrodeposition by P.N. Bartlett (University of Southampton, Southampton, UK)：
The ability to synthesise materials with controlled nanostructures opens new directions in materials science and chemistry not just because of the intrinsic interest in controlling structure at the nanometre level but also because small size and nanostructure brings with it new properties.
In our work we use templated electrodeposition to prepare a variety on nanostructured materials. In the 1-10 nm range we use lyotropic liquid crystalline phases as templates and carry out electrochemical deposition around the ordered surfactant micelles. Removal of the surfactant after electrodeposition leaves a film with a regular array of uniform pores whose size and arrangement is determined by the structure of the lyotropic phase used. These films have very high surface areas and can be use as electrocatalysts, in sensors, and in other applications. To make structures with pores between 50 and 1000 nm we use templates assembled from polystyrene latex particles. By assembling close packed arrays of these spheres on electrode surfaces it is possible to make templates through which to electrochemically deposit metals, alloys, metal oxides, semiconductors or polymers. Removing the template leaves the inverse structure in which the electrochemically deposited film contains a regular array of interconnected spherical voids in a hexagonal close packed array. By controlling the size of the spherical voids and the thickness of the film deposited one can control the magnetic, optical and superconducting properties of these films.
5. Fuel cells - From systems to nanometers by U. Stimming (Technische Universität München, München, Germany)：

Fuel cells are currently considered an important technology enabling to save primary energy and reduce emissions associated with the generation of electricity. In addition, they may be ideally suited for energy conversion in a future hydrogen based energy economy. Currently, fuel cells are developed for stationary applications in power plants but also for residential power with co-generation of electricity and heat, in road vehicles for traction or for auxiliary power units (APU) and also for portable applications to potentially replace rechargeable batteries.
While major advantages of fuel cells are bound to the (electro-)oxidation of hydrogen an important prerequisite for fuel cell based systems is an existing infrastructure for hydrogen. An alternative is the production of hydrogen in the periphery of fuel cell systems from e.g. alcohols or hydrocarbons. Depending on the type of fuel cell this may be cumbersome (costly) and may greatly reduce the overall efficiency of the system. An alternative is the direct electro-oxidation of alcohols or hydrocarbons at the anode of the fuel cell. Examples will be given for the

- direct methanol fuel cell (DMFC) where methanol is electro-oxidized at the anode eliminating several peripheral components of a system. The potential of this type of fuel cells will be emphasized and the current status of development described. The major problems that still exist and potential solutions will be outlined;

- high temperature fuel cells (SOFC and MCFC) that are able to reform methane in an internal or integrated way. The status of this development and also aspects of direct​oxidation in the SOFC will be discussed.

A further aspect of fuel cell development lies in the problem that an interfacial process usually offers only a small volumetric power density in comparison with a three-dimensional process such as a combustion process It thus requires sophisticated structuring of the interface where (noble metal) catalyst particles are typically of very small size, i.e. of nm size which serves the obvious purpose of cost optimization (large number of surface-to-bulk atoms). As yet, however, a detailed knowledge of the parameters influencing reactivity at the electrode​electrolyte interface such as the size of the particles, their geometric arrangement and their particle-substrate interaction is still missing. Systematic investigations in model systems are necessary in order to clarify these aspects. Recent results regarding the size dependence of reactivity investigated in an all-in situ electrochemical scanning tunneling microscope will be discussed. It becomes clear that size and nature of the substrate may play an important role, although for different reactions in a different way.
Fig.: Comparison of i-V characteristics of different membranes in DMFC mode. 


     Conditions: TFC = TO2 = RT; O2 flow rate = 100 ml/min. and 2M methanol was 


     supplied to anode at a flow rate of 3ml/min.
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