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PURPOSE OF THE VISIT

INTRODUCTION:

The initial focused study of conjugated polymers was originated in the late 1970’s with the discovery that polyacetylene could become highly conducting when chemically doped. Further research has led to the study of other π-conjugated polymers, such as polythiophenes.

Studies focused on donor-acceptor systems in the 21th century since these kinds of structures are both p and n dopable and low band gap materials with strong absorption bands in the visible region. These properties enable donor-acceptor materials to be applicable in OLEDs and Organic Solar Cells. Polymers that are applicable to many fields are regarded as multipurpose materials offering great potential to lower the cost of active layer production for organic electronics. The attractive properties of CPs are mostly based on the ability to alter the electronic and spectral properties with chemical structural modifications. Tailoring the band gap (Eg) of CPs allows variation in emission wavelength, absorption in the visible region, and the type of charge carriers upon doping.
Recently, benzotriazole containing donor-acceptor type polymers synthesized in our group showed interesting optoelectronic properties and became great candidates to be used as multipurpose materials in display technologies. 

The purpose of the visit is to determine the absorption and emission properties of a donor-acceptor type conjugated polymer in order to reveal its potential to be used in many applications such as OSCs, OLEDs and electrochromic windows.

DESCRIPTION OF THE WORK and RESULTS CARRIED OUT DURING THE VISIT:

The monomer HTBT was polymerized chemically using FeCl3 and reduced with hydrazine to obtain the neutral polymer PHTBT. (Figure 1)
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Figure 1: Chemical structure of the donor-acceptor type conjugated polymer PHTBT. 

The absorbance and PL spectra of HTBT in solution and PHTBT both in solution and in thin film form are shown in Figure 2 and 3. The lowest energy electronic transition of PHTBT in solution is centered at 498 nm whereas it appears at 473 nm for the film. Emission maxima are at 563 and 592 nm for solution and film, respectively. Long alkyl chains on the polymer backbone, providing high solubility, prevent aggregation, and therefore the Stokes shift was quite low. Absorbance and PL spectra retained similar profiles regardless of the medium. However, because of the increased rigidity in the film form, both absorbance and the emission were blue-shifted with respect to the solution. HTBT revealed two absorption maxima at 283 and 391 nm because of its donor-acceptor nature, and its emission maximum was centered at 464 nm. Emission spectra and also the pictures in Figure 3 show that HTBT and PHTBT are both fluorescent. (Figure 4)

[image: image3.png]Normalized Intensity

104

06 !

- - film
——solution

500

Wavelength (nm)




Figure 2: Electronic absorption and emission spectra of PHTBT in solution (CHCl3) (solid line) and thin film form (dashed line).

[image: image4.png]absorbance
-emission

104

F @ =

Kusuaju| pazijeusioN

00

700

600

Wavelength (nm)




Figure 3: Absorption (solid line) and emission (dashed line) spectra of monomer HTBT. 
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Figure 4: Pictures of the polymer PHTBT (on the left) and the monomer HTBT (on the right) under daylight and UV lamp.

FUTURE COLLABORATION WITH HOST INSTITUTION

As a consequence of the positive outcome of the experiments in Erlangen, some other experiments will be performed such as chemiluminescence and reflectance.
