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Future trends In electrochemical engineering will be influenced by the need 1o control processes at the
molecular scale. This symposium focuses on the role of molecularly coupled dectrochemical englneeting In
addressing future tech challenges of the 21" Century. It features two prominent keynote speakers In
each of three topic aneas. are solicited in all thive andas,

Sessiem I: Experlmental and theoretical methods for
understanding and describing behavilor In electrochemical
systems at the molecular level.

Session 2: Engineering methods and simulation
algorithms that enable coupling to molecular scale
processes for the design, control and optimization of entire,

realistic systems.

Sessien 3: Use of molecular understanding, design
and/or control to address 21= Century electrochemical
engineering applications.
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Electrochemical nanotechnolopy hst prodoced 8 veriety
of materials with the nanomeder scale These pEmo-scals
materials have made it posstble fo minstunse elecinc
materials [1]. I have been seming a5 advisory board of the
series of symiposia entifled “Internations] Symposum o
Electrochemical Micro- and MNanosystem Technologies
(EMINT),”™ which started in 1996 and was beld every two
years. From the initial propossl o lsunch the EMNT
symposia during the ECS Fall Meeting in 1994, we were
comvinced that the concept of EMNT should play an
important role in lesding electrochemmical science and
enFineering o a saccessiul fiture.

In the past fow decades, our Froup has been
conducting owr mesearch based om the plulosophy of
“cresting Dew desigms for the mberface betwesn e
electrode and electrolyte at an stomic o molecular level ™
particalarly im view of the apphbication of electrochemical
papotechoolopy fo the developments of sdvanced
materials and devices [2], ep. magoetic reconding
miaterials, interconnects in ULST devices, enerpy devices
such a5 Li batteries and micro-sized fuel cells, and
chemical bio-sensors.

Elocrrochamical Divice Engineering
Our mesenrch project eotided “Ecabinbment of
Electrochemical Device Enginesring, ™ under the Grani-in-
Aid for Specially Promoted Fesssech from e Minisoy of
Education, Cultare, Sports, Science and
(MEXT), Japan, started in 2008, The object of this project
s to establish the besic comcept for device fsbrication
process oo the basds of the results of cur sudy on the
practical application of electrochemics] nenotechnolopy.
This S-vear project is particularly focmsed om the
development of energy devices and semsor devices with
three- or two-dimenvions] designs of mterface, As for the
eneTgy devices, the desipgn snd comerol of dhres-
dimtarsfonal microstrociure snd interface for the electrode
snd electrolyie materials are intensively restigated for
developing high-performance Li secondary baterses and
on-chip foel cells. The sensor devices are Dvestizated
mainly from the viewpoint of hvo-dimensional desizn of
the interface. In addition npsmoparficles of fosctiosal
materials [3] are investizated 83 & revo-dimensional
systems, of which two- or three-dimensions] sssemblies
are also important subject of this project. Figare 1 shows
the concept of project.

Davel af Chemical/Bi
The study on the sensor devices 5 being forused on two-
dirmensicnal desizn and comirol of Dierface =t the
modecular level, considering the fact that not cnly small
molecules or ions ot slso proteing or DNA can e the
target of chemical hio-sencme

Following the muccescinl development of
organosilane monolayer-modified 5i0.-gate field effect
wangistors (FET:) with 3 hish derres of chewwrsl
ﬂmhhty[-i],“]umhummm—m

molerplar-level desizn of the gatefsoluton mierfece for
o the rgference FET, the namo-seale sarfsce morphology
of the octadecylsitane (0D5) monolayer-modified SiCk
paie. which = onginated from ODS cosgolatiom, was
foumd o =ffect pH and iomic Tesponses of the FETs [3].
Begapding the anbbody-mmmobilized gate FET, a5 an
exzmple of recognrfonidetecion FEIs, the wvoltage
sweep irestment of plotaraldelnyde-modified S0 gate
e o the mmobilizstion of antibody was fomd o
inprove the onentation and tero-dimensional packine of
anbbody molecnles mumobilized on the gate, leading to
bizh degrees of reproducbility and stabality [6].

In ow rmesearch on mooolsyer-modified
electrodes, the Au electrode modified with monolayer of
bomocysteine (Hoy) was demonstrated to achieve high-
scomscy Tecogniion of mimor-image Bomers, o
mdmmh&mﬁem
of Cu complex at the electrode’slectrolyte mterface, in
whch Hoy m monolayer and target molecules coordimate
to Ca(ll) [7]. For the further expansion of this result, the
development of Aocoated S5i0-gate FET and s
spplication to chiral sensors, which can detect the charge

due t© the Cu complex formation on the monolayer-
modified Au e I progress.

Thres-, two-, snd zero-dimensionsl desipns for the
sectrodeelectrolyte inferface based on electrochemical
mamotechnology ame believed to comtobute o the
establiskment of “Electrochenncal Device Engimeering.”
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Monday, April 26, 2010
Georgia B, 2nd Floor, Hyatt
Multiscale Modeling
Co-Chairs: Venkat Subramanian and Linda Petzold
Title and Authors
Waler Transport in the lonomer-Phase and Across 115 Intarfaces in Catalyst Coated

Membranes for Proton Exchange Membrang Fugl Cells V. Gurau and J. Mann {(Case

Western Reserve University)

Surface Momphaolooy of Lithiom Metal Anodes M, Karulkar and J. Adams {Ford
Motor Company )

Continuurmn and Multiscale Modeling of Performance Curves and Capacity Fade in

Lithium-lon Battenes ¥V, Subramanian, V., Ramadesigan, B N Methekar
{Washington University), K. Chen and R. Braatz {(University of [llinois at Urbana-
Champaign)

cali N . :
Experimental Studies and Kinetic Monte Carlo Simulation K. Hebert, G. Zhang, 1. Ai
(lowa State University ) and G. Stafford (National Institute of Standards and
Technology)

Simulation of Three-Dimensional Solid-by-Solid Modeal and Application to
Electrochemical Engineenng Y. Kaneko (Kyoto University ), Y. Hiwatari {Toyota
Physical and Chemical Research Institute), K. Ohara and F. Asa (C. Uyemura & Co.,
Lid.)

Intermission (20 Minutes)

{ Kevnote) Electrochemical Engineering: The Nead for Next-Generation Methods R
Alkire (University of Illinms)

(kevnote) An Algonthm for Simulation of Electrochemical Systems with Surface-
Bulk Coupling Stratzcmes M. Buom (Los Alamos National Laboratory ) and L. Petzold
{University of Cahiforma Santa Barbara)

Characteristic Timescales in Multiscale Feature Metallizaton J. D. Adolf and U.
Landau {Case Western Reserve University )

Adsorptive SPS Dissociation Within the ¢f2x2)-Cl Matnx on Cu{ 1(0)) under Reactive
Conditions: A Combined In Situ 8TM and DFT Studv M. T. Hai (University of Bem),
W. Reckien (Umiversity of Bonn), A. Fluegel, M. Hahn, A. Wagner, D. Mayer (BASF
SE). T. Bredow (Umiversity of Bonn) and P. Broekmann {(University of Bemn)

Electrochemical Systems-Molecular/™ano
Co-Chairs: John Harb and Daniel Schwartz

Title and Authors

http:fwww electrochem. org/meetings/biannual /2 1 T/mas 1001 Ap/reportTechProg 10, 2010/05/19



Technical Program 2/5 A=

14:00 1249

14:40 1250

15000 1251

15:200 1252

15:40 1253

1o 1254

laz200 1255

Time Abs#
020 1256

D840 1257

09:00 1258

09:20 1259

Time Abs#
1000 1260

10:40 1261

11:00 1262

11:200 1263

(Kevnote) The Metalli zation of SAMs: Molecular Double Deckers F, Eberle, M
Manolova, D M. Kolb (University of Ulm), H. Boyen and M. Saitner (Hassealt
University)

Metalhization of DNA Orgeami Templates for the Fabricaton of Nanoelectronic

Circuits 1. Harb (Brigham ¥Young Umiversity), 1. Liu {Bnghan Young University), ¥.
[:eng, E. Pound, 1. Ashlun 8. Gyawal anr:l A Wrml]e:.r (Brigham ‘r’crung lanersu:.rj

Additives A Fluepel (BASF SE), h T. Hai {Llnn-erslty of Bern), M Hahn A
Wagner, . Mayer (BASF SE) and P. Broekmann {University of Bemn)
Nanomanufacturing by Orchestrated Structure Evolution . Kitayapom, S. Abbasi, K.
Bohringer and D. Schwartz {anersmr of Washmgtnnj

Manosheet Formation by Elec '

Reference Electrodes 8. Safan-Mohsenabad [M{:Master Unwers]r_'g.r} P E.
Selvaganapathy (MeMaster Unversity ), A. Derardja (University of Batna) and M. 1.
Deen (McMaster University)

Creating Metallic Conductivity in TiQ, Nanotubes R. Hahn and P. Schmuki
(University of Erlangen)

Density Functional Theory Study on the Oxidation Reactuvity of Hypophosphite lon
a5 a Reductant for Electroless Deposition Process M. Kunimoto, H. Naka and T.
Homma (Waseda University)

Tuesday, April 27, 2010
Georgia B, 2nd Floor, Hyatt
Electrochemical Systems-Fundamental
Co-Chairs: Kurt Hebert and Stanko Brankovic
Title and Authors
Wet Etching Process on Semiconductors: A Typical Electrochemical Engineenng

Challenze A Causier, M. Bouttemy, I Gérard and A Etcheberry (Institut Lavoisier
UMR CNRS £180)

Simulation of Cu Surface Morphology Evelution during Electropolishing J. Thomas
and 5. K. Brankowvic (Lniversity of Houston)

Porosity of Electrodeposited Cobalt Hard Gold: Effects of Reversed Pulse Current Z.
Liu {Columbia University ), M. Zheng, B Hilty (Tyeo Elecronics) and A, West
(Columbia University)

Direct Copper Plating on a RuTa Substrate M. Magar, A. Radisic (IMEC), K. Strubbea
(Ghent University ) and P. Vereecken (IMEC)

Electrochemical Deviees
Co-Chairs: Lili Deligianni and James Fenton
Title and Authors

{ Kevnote) Establishment of Electrochemical Device Engineenng T. Osaka (Waseda
University )
Ome-Dimensional Molecular-Junction Arrays Fabncated Using Anodic Aluminum
Oxide Templates Y. Song, J. Pang and £. IJ' Chen I,’Llnwerslt}' of Kmtu:ky]
Future Challenoes in Elec ]
Thin Films H. Deligiann (BM T.J. Watson Research Centear), Q Huang {IE]"-'I T
Watson Research Center), L. T. Romankow (BM T.J. Watson Research Center), R
Vardyanathan, 5. Ahmed (IBM T.J. Watson Research Center), 5. Jaime, P. Grand, V.
Charner and ©. Kerrec (Nexcis Photovoltaic Technology)
Analysis and Control of Plating Baths in the Electrodeposition of Copper Indium
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