
Preface 
The World is standing at its crossroad. It faces the serious determination of the next direction and 
the path to go. Energy is no doubt the hottest and most urgent topic therein when the human beings 
suddenly realize that almost all the current civilization is based on the drastic consumption of their 
ever-cumulated resources, towards which there is no much time left for them seeking the solution. 
During the past century, extensive effort has been conducted over solar energy utilization 
considering its role as intrinsic origin of other forms of energy resources, and electricity generation 
based on silicon solar cells is the most glorious representative in the present, although large-scale 
application still seems far away. 

Dye-sensitized solar cell (DSC) is emerging in such a background, like Cinderella, dressed with 
cheap clothes and inconspicuous ornaments. But ever since its first appearance, it has almost been 
regarded as the most promising alternative to conventional silicon solar cells due to tremendous 
merits such as low-cost and high theoretical energy conversion efficiency. It is a delicate 
combination of multiple disciplines and materials. It can be fabricated into various shapes and 
colors. And most of all, it allows fantastic innovation on each of its components so as to promise a 
much brighter future of application and commercialization. 

Despite the high expectation of further performance improvement and large-scale application, 
the state-of-art DSC is still an immature kid that cannot completely afford the dream of economical 
electricity generation directly utilizing solar energy. Not only ashamed of the less solar energy 
conversion efficiency compared to conventional silicon solar cells, but also stuck by both the 
obscure theoretical questions and tough applied issues, this potential star urgently needs to break 
through the bottleneck to initiate its own generation. Such effort has been carried out worldwide 
during the past two decades, progress of which is, nonetheless, seemingly insignificant. 

Now, it’s time for this stagnant youngster to exploit new viewpoints! Although there is very little 
chance that this shall surely succeed and bring about prominent promotion in the near future, 
continuous discussion and enlightened sparks may help to keep the hope alive. Motivated as 
mentioned above, this monograph collects contributions from various professors and researchers 
with outstanding achievements in DSC, each reviewing their essential conclusions and proposing 
prospective directions in separate chapters. The first five chapters specifically discuss the research 
progress of each component in both practically flexible and classically rigid DSC: Prof.T. Miyasaka 
reviews the advances of flexible DSC and the key materials therein; Prof. T. Ma introduces the 
newly emerging chemical accounts of photoanode modification; Prof. H. Imahori points out the 
direction of developing next generation of sensitizers and proposes the most promising prototype; 
Prof. Y. Lin studies the potential utilization of polymer-based ionic liquid as electrolyte in DSC; 
and Prof. S. Dai summarizes the recent research development of counter electrodes. The latter three 
chapters, contributed by Prof. R. Katoh, Prof. Q. Wang and Prof. H. Lin, deal with fundamental 
issues in DSC, namely, interfacial electron injection, transport and recombination within or between 
phases in either rigid or flexible DSC, by both theoretical simulation and experimental 
investigation. Such an arrangement comprehensively covers, but is never limited to, the real status 
of this flourishing field and the nucleus determining its past, present and future. What’s more 
important, it is expected to provide a new viewpoint for thinking and reflection, based on which, 
even more prosperous blossom is convincing and accessible. 

We express our most sincere gratitude to all the authors who have provided contributions and 
believe that they truly reflect the legacy of a great scientist responsible to the sustainable 
development of human beings. 
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