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(lowa State University, Ames, IA 50011- 3111, USA)

It is indeed a privilege to have been invited to
contribute to the ” Vidon” of the Chinese Journal of
Hectrochemistry, the first volume of which gopeared
in the year of the Xiamen meeting, on behaf of the
International Society of Hectrochemistry. We dways
remember the succesful ISE meeting in Xiamen in
1995 and never forget the hogitaity you showed us
during the meeting. We would like to have the ISE
Annua Meeting in China again in ten to fifteen years.

At the end of 1797, Alessando Volta (1745 -
1827) invented the pile, which conssted of the slver
and zinc dectrode separated by cardboard sbaked in salt
water , and sent aletter to the Royal Society of London
March 20, 1800. Thisisthe birth of electrochemistry
and theinitiation of the dectrica age. Immediatey a-

ter the invention of the ” dectric pile” , a continuous - flow current provided by the Voltaic pile
enabled water decompodtion, meta plating, dectrophysology , ilation of new eements, and
new theorieson the nature of electricity and magnetism. The invention of the” Steam Engine” in
1765 initiated the Industria Revolution but we had to wait 150 yearsto initiate the Second Indus
tria Revolution dnce Volta invented the ” eectric pile”. During this period, eectrochemistry
played a very important role in the productionsof primary industria products. The last fifty years
of the 19" century was a golden age for theoretica eectrochemistry. Four Nobel Laureates in
Chemistry in thefirst nine years were eectrochemists (J. H. van’' t Hoff in 1901, S. A. Ahrrenius
in 1903, H. Moissanin 1906 and F. W. Ostward in 1909) .
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Hectrochemical industries became lessimportant with the development of the peterochemical
industriesin the 1950' s. Hectrochemical stience, accordingly , went into a gloomy period. The
invention of the”trandstor” at Bell L aboratoriesin 1948 wasthe initiation of the Second Industri-
a Revolution. The developmentsin of ”eectronics’ made a strong impact on eectrochemica ci-
ence and industry and they started blooming again in thel960’ s.

A little before the dawn of the new electronic age, the Committe I nternational de Thermo-
dynamique et de Cinetique Electrochimique (CITCE) wasfounded in 1949 in Europe. In 1971,
CITCE changed its name to the Internationa Society of Electrochemistry (ISE) to reflect the
growth of the organization from a small committee to alarge international society representing the
worldwide community of eectrochemistsand |SE became aprofesiona society. Unlike other pro-
fessona wcieties, the creation of CITCE was an act of rea®on and faith. The officersof CITCE
conscioudy attempted to create an atmosphere in which young participants would feel as much at
eax asther elders. There was no requirement for publications and no stipulation that the commu-
nications be entirely original. The membersof CITCE wanted the communications to express es-
sentialy the present state of the author’ swork , and for the authors to accept al thefriendly and
constructive discusson. It wasaointhisirit that a” mora charter” was drawn up for CITCE.
Many of the ClI TCE members have thought that international meetings are above all an opportuni-
ty to serve, to meet people of different backgrounds, and make friends with them. This was the
key to the condderable scientific and moral successof CITCE. The members of ISE «ill benefit
from the good heritage of CITCE.

Individuds, industrial companies, non - profit organizations and learned cieties may be-
come membersof ISE. At present ISE has 1,058 individua , 45 Corporate Sustaining, and 29
Corporate membersfrom more than 61 countries. Those individua membersfrom European coun-
triesare 63 % (France: 85; Germany: 78; Italy: 63; Sain: 48; UK: 38; Switzerland: 34;
Rusda: 30; Greece: 29; Portugd : 20; Poland 23; Hungary 20 and others) , 10 % from North
America (USA: 92; Canada: 14) , 7. 2% from Suth America(Argentina: 26; Brazl : 26; and
others) and 17.2 %from Ada (Jgpan: 128; China: 20; Korea: 20; and others). The member-
ship of ISEin Chinaisincreasng (9 membersin 1993 and 20in 1997) . | al noticed that contri-
bution of eectrochemistry papersfrom China to International Journalsis increasng dramaticaly
snce 1996.

Among new trendsin eectrochemical science and technologies, | would like to mention sev
eral topics, which are related to the activitiesof |SE.

Interfacial Electrochemistry: Mogt of the newly developed techniquesof surface science have
been carried out in ultrahigh vacuum and are not gpplicable to electrochemical systems, in stu.
Recent developments of goectroscopic techniques (UV - vis, IR, Raman, X - ray, NMR, and
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ESR) and scanning probe microcopies (electrochemica STM and AFM , near field microsoope)
enable us to characterize surface structuresof metd electrodes, eectrode surface layers (adatoms,
adorbed ions and molecules, meta oxides, sef - assembled monolayers, polymer layers, etc.) .
The molecular level studiesof eectrode interfaces are one of the frontier subjects of modern elec
trochemica science and will accelerate the rate of nanoscale dectrochemistry.

Batteries: A growing demand for small portable power suppliesfor electrica and electronic
appliances resulted in the development of high energy and reliable power sourcesof different types
and dzes. An exponentia growth in energy utilization and in the world population creates serious
environmental problems. The developments of emisdon - free energy sources such as fue cell
power plants and electric vehicles are important developments for the 21% century. For non -
rechargeable and rechargeable batteries, new electrodes (both anode and cathode) and separator
materias enable the construction of high performance (high energy densty , heavy duty , and long
life) batteries. Operating temperatures of fuel cells range from room temperature to about 1000

. The impurity tolerance of noble metalsaselectrocatalystsis small at lower temperaturesand is
improved as the temperature isincreased. At higher temperatures, noble metd cataysts are not
required but durability of cell and electrode materials is an important subject. Regardless of the
typesof fuel cells, new or improved materias are the most important issues to further develop-
ment. The dectrolyte for the ” Solid Oxide Fuel Cdl” , a high temperature fud cell , is an oxide
ion conducting ceramic and , fuel electrodes and connectors are electron - conducting ceramics.
The structural components require gas tightness, and mechanical and therma sabilities at high
temperature.

Electrodepasition and Surface Treatment: Higtorically , electrodepostion of thin metallic
films was widely used for decorative plating and corros n protection. Preparation of tailored mate-
rials and structureson the submicron - to - atomic scale is the frontier of electrodegodtion. Mod-
ern eectrochemical instrumentation can control the deposition and disolution layer by layer on an
atomic scae under mild atmogpheric conditions and precise process control ispossble. Three- di-
mensonad quantum dot structures are electrodeposted atom - by - atom by usng STM. It ispos
gble to produce high quality superlattices as small as afew nanometersfor both metalic and norr
metallic syssems. Hectrochemica machining can provide high - eed fabrication of microcmpo-
nentsat low cost with excelent precison at ambient temperature under environmentally benign
conditions. Remarkable advancements have been made in magnetic recording media and recording
heads by electrodepodtion technology. Modern electrodepostion technology is blended with vacu-
um process ng and finds incread ng application in the electronic industries.

Tailored Electrode Materials: Besdes noble meta electrocatalysts in fud cell technology ,
various types of carbon materids, and electron and ion conducting polymers have been developed
for batteries. The deliberate manipulation of an electrode surface structure with thin polymeric
and monomolecular films, in which or at the end of which functional groups are attached, are a
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major area of chemically modified electrodes. New chemical , biochemicd , electrochemica , and
optica functions are created by chemicad modification of the electrodes. The eectrochemica
guartz crystal balance alows 9 multaneous monitoring of mass change in the sub - nanogram range
and current and enables the investigation of electrochemica reactions at electrode surfaces.
Electrochemical Sensors. Sensors have been widely used for the control of industrial process
es, for monitoring environmenta pollution, for medica diagnoss, and for controlling the perfor-
mance of automobiles. There are many transducersfor measuring the quantitiesof interest such as
electrical or optica dgnas. The development of sensor technology based principaly on transducer
materids and , sendgtive, sective, reliable and rapid detection of chemica or eectrochemica re-
actions of interest at the surface of the transducer. Sensorsoperating at ambient temperature mear
sure such quantities as electrode potential based on the Nernst equation or current based on Fara
day’ slaw. Gas s=n9rs utilized porous meta oxides and the senrs detect combustible gasesfrom

a decrease in electrica redstance of the element.

Finaly, | dncerely hope that the |SE can cooperate with the development of Electrochemical
Sciences and Technologies in China and the success of your journal.



