
















































CHATER 2

LITERATURE REVIEWS

This Chapter will provide all of the background information and literature review on

the solar energy background, the dye sensitized solar cells' the photovoltaic cell performance' the

incidence photon to current conversion effrciency' the basic component and the strategy for

DSSCsdevelopment.Inadditional,thefocusonthemodificationandapplyoforganicdyein

DSSCs are exPlained.

2.1 The DYe sensitized solar cells

2.1.1 Background

Dye sensitized solar cells (DSSCs) have aroused much attention as a cheap and

next generation solar cell. It is well known that a typically DSSCs consists of porous TiO'? film'

dye molecules which are sensitive to sunlight' and an organic liquid electrolyte' essentially

containing iodide and triiodide ions as a redox couple [30, 31]. These three layers are sandwiched

together between two conducting glasses, one covered with a thin layer of TiO' and the other with

a platinum layer. DSSCs show considerable potential as a relatively low cost altemative to silicon

based solar cells. These cells were developed by Griitzel and coworkers in 1991 with an

impressive overall efficiency higher than 7%' using a ruthenium based sensitizer and a porous

TiO, layer as the semiconductor material [32]' In the case of conventional DSSCs' the DSSCs as

an altemative to conventional Si-based solar cells because of their several advantages such as

transparency, efficiency comparable to that ofan amorphous Si solar cell' color and low cost' The

DSSCs has a very simple structure, photoactive anode with nano-crystalline TiO2' Pt-coated

cathode, and electrolyte in between' As a lab scale cell' its maximum effrciency has reached near

12% 133), and 10% in sub-modules [34] Another attractive feature has been the enhanced

performance under real outdoor conditions or indoor applications (relatively better than

competitors at diffuse light and higher temperatures)' Other advantages for DSSCs also include

flexibilities in the designs (transparency and multicolor options for building integration and
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Figure 2.16 (a) IPCE spectra for Pl and P2 based DSSCs without CDCA and (b, c) dependence

of IPCE on the concentration containing 0,5, l0 20 mM CDCA [68].

From the Figure 2.16,the CDCA is known to improve DSSCs efficiency due to

its preventing dye aggregation, resulting in improved electron injection efficiency, and thus

leading to increase in the device photocurrent.

The double donor-acceptor (D-A) branched dye (DBD) phenothiazine unit as

electron donor and a 2-cyanoacrylic acid unit as electron acceptor were synthesized and used as

sensitizers for DSSCs in the work of Derong Cao and et al. [70]. That presented the conversion

effrciency of the DSSCs amounts tp to 4.22o/o (2.91% for single D-A branched). The dye

structures were shown in Figure 2.17.
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