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Two Dimensional Molecular Arrangements Prepared by Adsor ption-induced Self-or ganization
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Adsorption-induced self-organization is a new concept for “wet process’ techniques for preparing highly ordered mo-
lecular adlayers by spontaneous adsorption in aqueous solution. The essential step is a thermodynamically controlled
“mild” adsorption, which makes possible rapid surface diffusion and adsorption desorption equilibrium. 2D-
supramolecular structures of various molecules were possible to be constructed by choosing a proper substrate and an elec-
trode potential, that is controlled adsorption STM visualization of highly ordered molecules provides fundamental data on

intermolecular interactions.
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Self-Organization Induced by Adsorption

. “wet process”
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High-Reso Imaging of Organic
Molecules in Aqueous Solution

Visualization
of molecules

- Molecular arrangement: and Inner structure
- Discrimination of each molecule
- Observation of dynamic process

2D-Molecular Pattern

Fig. 1. Self-organization of 2D-molecular patterns as a bot-
tom up Nanotechnology.
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Fig. 2. Adsorption states vs. strength of adsorption.

gmoooooboobobobobooooooboon
gooboboboooooooobooooboboo
gbobobobooooboooboobooobobooboo
gooboboboooooooobooooboboo
gbobobobooooboooboobooobobooboo
goobooood
gbobooooooobobobobooooobooon
gooboboboooooooobooooboboo
gbobobobooooboooboobooobobooboo
gooboboboooooooobooooboboo
gbobobobooooboooboobooobobooboo
goobobobosaMOoosoooooooogoo
gbobobobooooboooboobooobobooboo
gobooboobobooooobobboooono sAM
gbobobobooooboooboobooobobooboo
gooboboboooooooobooooboboo
goooboobogobosbobbobooobogooooo
goobooood
gbobooooooobobobobooooobooon
gobobobobmooobobobooomoboo

Adsorbate-Substrate Interacti
=y

Adsorption-induced

self-organization

B ~ condition
Dynamic = Static

desorptionQ Disordered state Ordered state Disordered state

(2

A

e “O> 4« OOOT

Intermolecular
interactions

Thermodynamic control Kinetic control

Fig. 3. Balance of interactions on adsorption.

gogoboboodoouobbbooouobobbooooboo
oo0oboobOooooooboooooobooboo
goboobodbobooobodbobooobuooboo
oo0oboobOooooooboooooobooboo
gogogoo-obobobobbobooooouooboboobooo
oo0oboobOooooooboooooobooboo
OO0D0O00O0O0O0ODO0OOd OAdsorption-induced  self-
organizationd D 0 00000000000 SAMOO
goboobodbobooobodbobooobuooboo
oo0oboobOooooooboooooobooboo
gogobobodoouobbbooouobobbooooboo
oo0oboobOooooooboooooobooboo
goboobodbobooobodbobooobuooboo
oooooYa
gdboodoboobooobooboboobooo
000000Fe.3000000000000000O000
gogoooobobAbODD40000bDODOOO
JoddAd0dO COOUdOOobuoobuooboonboo
goboobodbobooobodbobooobuooboo
oo0oboobOooooooboooooobooboo
gobooboogoobgo
AlDO0ODOOOOOODOOOOOOOOOoOooOO
goboobodbobooobodbobooobuooboo
oo0oboobOooooooboooooobooboo
goggooobobbooooboBgubobooooao
oo0oboobOooooooboooooobooboo
goboobodbobooobodbobooobuooboo
oo0oboobOooooooboooooobooboo
oOoBO DOOOOOOCOODODOODDOOOOOO
oo0oboobOoooooobooooooboobooo
ggogoooobbooooobob-bbobobboobooo
oo0bo0ooOoooboobooobmoooboon
goboobodbobooobodbobooobuooboo
oo0oboobOooooooboooooobooboo

—3—



64 o000 0250 020 020040

gbobobobooooboooboobooobobooboo
gooboboboooooooobooooboboo
gobooboobooboboooobooo-0oo0o
gooboboboooooooobooooboboo
gbobobobooooboooboobooobobooboo
gooboboboooooooobooooboboo
gbooboboboooobooboobooboboobo
gbooboobooooobobobobooooooon
gbobobobooooboooboobooobobooboo
gooboboboooooooobooooboboo
gbobobobooooboooboobooobobooboo
gobooboobobmooobooooooooo
gbobobobooooboooboobooobobooboo

0000000000000Fg40000Y 000
gooboobooboooooooooooobobob
gbobooboboooooooooboooboobobon
gooboobooboooooooooooobobob
gbobooboboooooooooboooboobobon
gooboobooboooooooooooobobob
gobooboobooboobooo-booooobo
gooboobooboooooooooooobobob
gbobooboboooooooooboooboobobon
O00OFrg 500000000000 0OOODODODOO
gbobooboboooooooooboooboobobon
gooboobooboooooooooooobobob
gbobooboboooooooooboooboobobon

Fig. 5. 1D-self-ordered strings of porphyrine molecules at very early stages of adsorption.
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Fig. 6. Typical potential dependence for adsorption states of cyclodextrin.
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Fig. 7. Comparison of CyD-nanotubes prepared by adsorption-induced self-organization.
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Fig. 8. Supramolecular arrangements of trimesic acid prepared by adsorption-induced self-organization.
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