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Fig. 1 Synthesis of polythiophene derivatives
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Fig. 2 'H-NMR spectrum of Pat12 in CDCl,
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Table 1  The solubility of polymers at room temperature

H; 0 CH; OH CsH, CHCl, CH, Cl, Toluene NMP Cyclehexane THF
Patl2 - - + + + + - + +
Paot8 - - + + + + + + +
Pa11212 - - +— + + +- - +- +
CoPt12-08 - - + + + + +— + +
+ :Soluble; +— :Partially soluble; — :Insoluble
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Table 2 Optical properties of polymers in solution of CHCl, (a) and

spin-caotting film(b) at reom rtemperature

Adgs{nm) A% {nm) A5 {nm) }\'{,L(nm) E (e¥)

Pat12 446 564 460 641 2.2
Paot8 486 641 496 - 2.1
Pat1212 382 548 390 560 2.6
CoPt12-08 454 612 504 703 2.1

FA[F W, Patl2 FRERR A 2.2 eV, 1T Pat1212 BIRE
BRI K ZE 2.6eV.
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Fig. 6 Electroluminescence spectrum of Patl2 at room

temperature
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SYNTHESIS , CHARACTERIZATION, ELECTRO-OPTICAL PROPERTIES
OF ALKYL AND ALKOXYL SUBSTITUTED POLYTHIOPHENES

TONG Laga', JIAN Xigao', FUJIT Akihiko’, YOSHINO Katsumi’
(' Department of Polymer Science , Dalian University of Technology , Dalian  116012)
(* Faculty of Engineering , Osaka University , Osaka  565)

Abstract  Four derivatives of substituted polythiophenes { Pt) such as poly { 3-dodecylthiophene ) ( Patl2),
poly(3,4-didodecylthiophene) (Pat1212), poly { 3-octoxylthiophene ) ( Paot8) and poly [ 3-( dodecyl- co-octoxyl )
thiophene ] (CoPt12-08) have been synthesized using Fe( [l ) as catalyst. All polymers exhibit excellent solubility in
comman organic solvents . Molecular weight and chemical structure of each polymer have been characterized by gel
permeation chromatography (GPC) and ' H-NMR,, respectively . The absorption and emission properties of polymers in
chloroform solutions and spin-ceating films have been studied . Except the film of Paot8, in the solution and the solid
state, the polymers display different color from red to green photoluminescence. The absorption and emission
maximum of Pat1212 was blue shifts more than that of Patl2 and absorption and emission maximum of Paot8 was
more red shifts than that of Pat12.The band gapdata of four polymers were 2.2 eV,2.6 €V,2.1 eV and 2.1 &V,
respeclively, estimated from the edge of absorption spectra of spin-coating films. Single layer polymer LEDs(TT(/
Polymer/Al) have been fabricated and it was found that the Pat12 emitted strong red light, the Paot8 emitted weaker
red-orange light and the Pat1212 also emits weaker yellow light. The emitted wavelength was 670 nm,640 nm and
560 nm, respectively. No EL (electroluminescence) properties of CoPt12-08 were found in our studies.

Key words Polythiophenes, Synthesis, Charactenzation, Electro-optical properties



