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Charge-transfer complex

BRI

Br doped Perylene shows high electric conductivity
First conducting charge-transfer salt
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Good donors and acceptors

A good donor:  Tetrathiafulvalene (TTF) Azulene
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This 7 m system easily gives up one electron to form a 6 1 system.
(C=1ln. S—2n)
Electron donating groups such as -NH,, -OCHj strengthen donor ability.

A good acceptor Tetracyanoquionodimethane (TCNQ)
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Reduction restores from the quinoid structure to an aromatic 6 1 system. A 2Bl
— emerges on the foot of two electron withdrawing groups (CN).
Electron withdrawing groups such as -CN. -NO, strengthen acceptor ability.
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Photocatalyst i
(Honda-Fujishima Effect) Charge-Transfer Absorption
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(TTF)X, : Typical 1D Metal (X=ClI, Br, I, SCN, x~0.71)
Radical cation salt (Organic cation + Inorganic anion)
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Components of Organic Superconductors
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Structures of Aromatic Compounds

Herringbone (6-type) : Side dominant
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Large molecular plane induces parallel stacking structures.

Acta Crystallogr. B 45, 473 (1989).
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Transition Temperatures and Discovery of Superconductors
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Polyaniline (PANI) p-type
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PEDOT/PSS
Poly(3,4-ethylenedioxythiophene) poly(styrenesulfonate)

s
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sulfonic acid
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Transparent and flexible conducting film
from aquous solutions

H Electrochemical oxidation of EDOT

Monomer oxidation = Polymerization
~1.4 eV (5.8 eV) Irriversible
v

PEDOT/PSS Applications

1. Electrolyte Capacitor
—>Reducing series resistance

4 09 Y 06 Ll 16 2. Transparent conductor

E fvs. Ag/AgCI Y V 3. Antistatic coating

4. Hole injection layer

in organic LED

5. Organic photovoltaics

6. Electrochromism

7. Organic transistors

Donor-Acceptor-Type Polymers
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