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T heory and dynamics Sﬁﬂ 7y & Tﬁ :

- Theoretical approaches to surface/interface and nano-structures and properties
- Surface structures: atomic and electronic structures, and surface vibrations

- Surface dynamics: adsorption, desorption, reaction and diffusion

Fabrication and physical properties jﬁf‘l’ﬁ‘ épjrﬁ :
- Atomic-scale controlled surface/interfaces and self-organized nanostructures



- Nano-materials: nanotubes, nanowires, nanoparticles and nanodots
- Fabrication processes: epitaxy, deposition, etching, cleaning and thin-film growth
- Device applications of metal, ceramics, organic and hybrid films

Characterization methods JfFB['}} ﬁp}”ﬁ :

- Characterization of surfaces, interfaces and nanostructures
- Tools and standards for micro/nano-analysis

- Scanning probe microscopy

Surface chemistry Jf"l?"‘ ﬁﬂ}‘ﬁ :

- Colloid chemistry and soft materials: supramolecules, macromolecules and liquid
crystal

- Electrochemistry, photochemistry and catalysis

- Self-assembly and self-organization for nanostructure formation and
characterization

Biological applications of surface science and nanotechnology ?‘f‘l’ﬁ Ep?ﬁ :
- Nanobio-processes, biosurfaces and biointerfaces
- Bio-diagnostics, bioassays and biosensors
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o Patrick Soukiassian (Univ. de Paris-Sud/Orsay)
Engineering and Understanding Surface, Interfaces and Nanostructures Properties
at the Atomic Scale

e Yasuhiro Iwasawa (Univ. of Tokyo)
In-situ Surface Science of Dynamic Catalysis: Active Organized Structure and
Reaction Genesis at Surfaces

o Wolfgang Knoll (Max-Planck-Institute for Polymer Research)
Interfacial Architectures for Bio-Sensing

O

Theory, structure and dynamics
- (A) Theoretical approaches to surface/interface- and nano-structures and properties

e Mads Brandbyge (Tech. Univ. of Denmark)

Theoretical studies of electron transport in nano-scale systems
e Alessandro De Vita (King's College London)

Modelling the self-assembly of supported supramolecular nanostructures
e Mineo Saito (Kanazawa Univ.)

Halt-metallicity of Carrier-doped Armchair Graphene Nanoribbon

- (B) Surface structures: atomic and electronic structures, and surface vibrations

e Ulrich Heiz (Tech. Univ. of Munich)
Size-dependent chemustry of supported clusters
o Natarajan Chandrasekhar (Nat'l Univ. of Singapore )
BEEM - probing technologically important intertaces with nanometer spatial
resolution
o Kota Tomatsu (Univ. of Tokyo )
Scattering potentials of St and Sn atoms embedded into Ge (001)
studied by STM and ab-initio calculations

- (C) Surface Dynamics: adsorption, desorption, reaction, and diffusion

e Andrew Hodgson (Liverpool Univ.)

The Structure and Reactions of Water and OH at Metal Surtaces
e Hiroshi Morikawa (Kyoto Univ. )

Tunneling dynamics of single-molecule tautomerization



Fabrication and physical properties
- (D) Atomic-scale controlled surfaces/interfaces, and self-organized nanostructures

o Sebastian Loth (Andreas Heinrich) IBM)
Quantum magnetism and spin coupling at the atomic scale
e Richard Berndt (Univ. of Kiel)
Conductance of controlled single atom and single molecule contacts

- (E) Nano-materials: nanotubes, nanowires, nanoparticles, and nanodots

e Chuan Liang Feng (Max Plank Inst.)
Quantum-Dot/Dendrimer Based Functional Nanotubes for Sensitive Detection
of DNA Hybridization
o Kenj Hata (AIST, Japan)
Super-Growth C'VD for Mass production of Carbon nanotubes and its applications
e Nan Wang (Univ. of Cambridge)
Direct measurement of charge transport through single conducting polymer
molecule
wired 1nto gaps in single walled carbon nanotubes
e Takami Muto (Tohoku Univ.)
The Formation Mechanism of Alumimum Nanodots by Inhomogeneous
Anodization
as a Self~Alignment Technique for a Room-Temperature Operating Single-Electron
Transistor

- (F) Fabrication processes: epitaxy, deposition, etching, cleaning, thin-film growth

e Masaharu Oshima (Univ. of Tokyo)
In-situ photoelectron spectroscopy and photoemission electron microscopy
for local electronic and magnetic structures of transition metal oxide thin films
e Kenj Shiraishi (Univ. of Tsukuba)
What happens at nano-scale interfaces?
e Wei-Chuan Fang (Industrial Tech. Research Inst., Taiwan)
Low-Temperature Synthesis and Characterization of ITO Thin Films

- (G) Device application of metal, ceramics, organic, and hybrid films

o  Masakazu Nakamura (Chiba Univ.)
Limiting Factors of Carrier Transport in Organic TFTs with Polycrystalline Active
Layer



Characterization methods
- (H) Characterization of novel surfaces, interfaces and nanostructures

e Michel A. Van Hove (City Univ. of Hong Kong)
Nanostructure from Scanning Tunneling Microscopy and Low-Energy Electron
Diffraction
e Shirley Chiang (Univ. of California-Davis)
High Resolution Surtace Microscopy of Nucleation, Growth, and Phase Transitions
e Taku Suzuki (NIMS, Japan)
FElement selective spin state analysis at surtaces and intertaces by spin-polarized
1on scattering

- (D) Tools and standards for micro/nano-analysis

e Thomas Schmidt (Fritz-Haber-Institute in Berlin)
SMART: using an aberration corrected photoemission electron microscope as a
nano-analytic tool

e Hiroshi Daimon (NAIST, Japan)
Two-dimensional photoelectron spectroscopy by a conventional and
newly-developed display analyzer

- (J) Scanning probe microscopy

e Hirofumi Yamada (Kyoto Univ.)
Subnanometer-resolution Imaging of Biomolecules and Hydration Force
Measurements
by Frequency Modulation Atomic Force Microscopy

e Holger Schonherr (Univ. of Twente)
Chemical and Optical Probing of Nanoscale Soft Materials by AFM Approaches.
Challenges, Hopes and Opportunities

Surface chemistry
- (K) Colloid chemistry and soft materials: supramolecules, macromolecules, and liquid
crystal

e Satomi Onishi (Univ. of South Australia)
Friction and capillary forces at the nanometer scale
e Masatsugu Shimomura (Tohoku Univ.)
A Novel Nano Bio-interface Prepared by Self-organization



- (L) Electrochemistry, photochemistry and catalysis

e Charles T. Campbell (Univ. of Washington)
Thermodynamics and Kinetics of Elementary Steps in Catalysis

- (M) Self-assembly and self-organization for nanostructure formation, and characterization

e Atsushi Takahara (Kyushu Univ.)
Molecular Design and Characterization of Soft Intertaces
e Li-Jun Wan (Chinese Academy of Sciences)
Surtace Molecular Engineering: From Single Molecule to Self-assembly

Biological applications of surface science and nanotechnology
- (N) Nanobio-process, biosurfaces and biointerfaces

e Robert Hamers (Univ. of Wisconsin-Madison)
Ultra-stable Molecular and Biomolecular Interfaces via Covalent Gratting

- (O) Bio-diagnostics, bioassays and biosensors

o Andreas Offenhdusser (Research Center Jiilich)
Connecting DNA, Protein and Neurons with Electronics
e Hiroshi Kawarada (Waseda Univ.)
Mechanism of DNA and RNA sensing by diamond surtace channel devices
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ﬂéf [FUREE TRL © Surface thermodynamics of the chemically synthesized  polypyrrole

and polyaniline nanofibers and their gassensing responses to BTEX compounds

PIA

Surface thermodynamics of the chemically
synthesized polypyrrole films and their gas-sensing
responses to BTEX compounds

. L L, C.W. Lin™
Depariment of Chemical and Mabarials neering
Mational Yuniin Universiy of Sclence and Technology, Yunlin, Talwan

E-mall: Iincw @nyunkech.edu fw

Microscopic Gas-Sensing Model based on Langmuir
isotherm

ket

The overall resistance of the sensing Sim can be regarded as the

paralieling of several pseudo-monolayers and each layer Is composed of

EEVEral resisinrs In Geres.

Chemically-polymerized PPyCl sensors exposed to
BTEX compounds

- The effect of adsorption aIﬁn'rly{P.’mj and the doping
efficiency ( [mir,;}iin) could be distinguished and
calculated in terms of adsorption equilibrium constant.

Background

- Considerable guantities of volatile organic compounds [VOCE)
are produced from indusfrial sources such as printing and
coating racimties. foundries, electronics snd paint
manufactaring unita.

- A group of VOCs, Including arematic hydrocarbons such as
benzens, athylbenzens, folsens, and xylens (commonly
referred to BTEX). are widaly ussd In Indusiry and posos
serlous adverse affects on the quality of air.

= The utlization of conduciing polymers a8 gas ssnsors for
detecting theae highly healih-threatening VOCs may be &
promising spproach.

m: number of 3ctve sie per monolayer

n: thickness of ihe thin im

AR resistance change: before and after gas sarpiion
K, : Adsoapiion Exquilibrium Constant

Gy Conceniralion of the defecied gas

I, I, slie reslsiance 36 the slibe Is occupled and vacant

To plot {1/AR) vs. (1/C )

> The value af [Mir, T} (reganded 35 secondary doping emMclency) can
be determined fram the reciprocal of the Intercept and K, can be
obtained by dividing the Intercept by the siope.

The values of sensitivity, Ky, and m{r-raln for BTEX

vapors detected by PPyCl sensor

Vapors Sensitivity f . iy = e (L)

[ ppm)
Benzene & 1077 172w 1o —0.44
Toslmene 2w 10 250 i 51
Elhylbenzene 42 1074 6.50 = 10t .74
-Nylene 5 4
- Xy e 6 '
-Xylene 6 4

My
G-XJIENE > M-KYIENE = B-XJIENE = ENYDENZENE > MWENE > DENZENE
* SEnS VLY

c-xyfene > m-xylene > p-xylene = efiylbenzens > iuene > benzene




K, vs. sensitivity for BTEX vapors to PPyCl sensors

= Is it possible to have a directly experimental
proof to the remark obtained from the
resistance measurements that the affinity of
the detected vapor to the sensing material
dominates the sensitivity of the gas sensor?

Soom ki 1F i oo

»The sensing abilly of PPyCI patymer film ks dominated by the affinity of
e compound to ihe sensing material raiher than the secondary doping
level by the delected compound.

Surface Properties of Conducting Polymers Measurements of IGC data

Inverse Gas Chromatography (IGC) have been used dlllll:lll Le approximately
to investigate surfaces of conducting materials. m#t#mﬂml Hﬂ‘im“mm“h apply
appears to be particularty useful for determining the ¥

sorption properties of molecules on surface. The mtmlmn tima of the probe, t, the time It t:lml ﬂnprnln to

iha column, can be converiad fo
rlnianbnrl v 8 V. by

C, messuremanis were camied uﬂatlnnmtaprm
j sorbant surfacs c

We are intending to present some preliminary results

obtained by using IGC technigue subjected to the

relatl_nnshlp of the surface interaction force and the Vi = JFit, — iy) = JFu,
Sensing response.

where F Is the carmiar gas Tlow rate and 1, Ia the net refention
tl:m J Is tha cormrection fector of pressure gradient for mobile
phaee

Manipuisiion of AG, jor dats for fhe various laads o
& llpgivammh ‘amrface

Relation of 4G, and Vj, o of 0 the & -

d'lia

A siandand meihod to evaluale the dispersive component of
The net retention volume, V,,is related to the free Burtace anergy reliss on the retantion data of tha n mm

energy of adsorption, AG, (J mal') by : Dhsperson. component of surface energy foe PPy defermined ar doee
e Al es

_Rﬂm "-.3-' + O Temperabuz (K)

where R is the gas constant, Tis the column
temperature, and C is a constant which takes into
account the weight and specific surface area of the
packing material and the standard states of the »increass In the kinetic enangy of ihe absorbed molecules on fhe aurlace
probes in the mobile and the adsorbed states. WOUID CauBs Gecranss In the suriacs enargy
*PPyC] | 3 high surtace-energy maberial compared fo comventional
polymers, Bly to be wead o fabricais sensors with beier

) i Plot of RTIn{Vjy vs. boiling point for alkanes and BTEX
Specific Interactions probes adsorbed onto PPyCl

If both dispersive and specific inferactions are operative ! = 5-CH

at the gas/solid interface, it is assumed that they . " b3lasns

contribute o the total AG, in an additive manner: i f—

* o-xpleps
—i & z  m-nyieas

Al = AGY + Al . * porlie

RLITEE T

b G LI

where d and s are referred to dispersive and specific . i
interactions, respeciively. Several approaches were e 158 am w

proposed to distinguish between AG, and AG,* e b




Valnes of AG,. AGY, snd AG*, far BTEX sdsorbed on o PEYCL

AT
[Timal]

1361 12.68

MNIs mna

0.Ta 0BS5S k-] 1.86

Surface free ensrgy 4 G, *ehows an order of

1202

11.06

o-xpiene > m-piene = p-xpiene = efybenzen: > iuene > benzene

Conclusions(l)

= The sensing responses of the CF-doped PPy sensors

towards BTEX compounds were investigated by
measuring the resistance change of the film.

Conclusions(ll)

= A good comelation between the adsorption
equilibrium constants, K, and specific component

of adsorption free energy, AG,%, substantiate the fact
that the affinity (i.e. the coverage) of the detected
BTEX vapor to the sensing material dominated the
sensitivity of the gas sensor in the present work.

The adsorption equilibrium constant, I, according
to the adsorption theory were in a magnitude order

of o-xylene > m-wylene > p-xylene > ethylbenzene =

toluene > benzene. A good correlation between the

sensitivity and K, values was obtained.

Thank you for your attention
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