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Introduction
Industrialisation is happening at a rapid rate and results in demand for more 

energy(1). The procedure of industrialisation leads to consumption of fossil fuels 
such as coal and petroleum. Not only fossil fuels are primary sources of energy 
production, but exhausting the resources quickly. There is increasing demand for 
clean energy to overcome the pollution and greenhouse gases which is causing 
troubles to nature and human mankind. Tapping of sunlight into energy could be 
the major source of energy generation which is available in abundance and free of 
cost. Photovoltaic (PV) cells convert the incident light into electrical power. The 
important silent feature of PV solar cells are pollution and noise free and clean 
energy. With PV technology, the energy can generate from few kWs to MWs by 
the establishment of solar panels on open land or roof tops of building with facing 
the panels to Sun light with a desired inclination. It is estimated that 0.3 percent of 
land covered by solar panels can fulfil the demand for energy for all countries. In 
the wake of depleting fossil fuel reserves, photovoltaic cells have a very important 
role to play.

Background History
The photovoltaic effect was discovered by Alexandre Edmond Becquerel, a 

French physicist using metal electrodes and electrolyte in 1839. While testing 
the flaws in trans-Atlantic telegraph cables in 1873, Willoughby Smith discov-
ered photoconductivity in selenium. Based on this concept, first solar cell was 
built to demonstrate the photoelectric effect with selenium sandwiched between 
platinum contacts by William Grylls Adams and his student Richard Evans Day. 
With selenium and gold, the first working solar cell with an efficiency of 1% was 
1 Univerzita Hradec Kralove, Czech Republic, kishore.devarepally@uhk.cz.

Chapter

5
DYE SENSITIZED SOLAR 

CELLS – HISTORY AND RECENT 
DEVELOPMENTS



New Horizons in Techno-Science

- 60 -

References
1. World Wildlife Fund, “Energy Report, http://wwf.panda.org/what_we_do/footprint/

climate_carbon_energy/energy_solutions/renewable_energy/sustainable_energy_
report

2. A. E. C. R. Becquerel, Acad. Sci. Paris, 1839, 9, 561 & W. Smith, J. Soc. Telegraph Eng. 
1873, 2, 31 & W. Siemens, Van Nostrand’s Eng. Mag. 1885, 32, 392 & M. Planck, Ann. 
Phys. 1901, 4, 553 & Einstein, A. Ann. Phys. 1905, 17, 132.

3. PN Junction Diode 2019, (01.01.2019) http://www.electronics-tutorials.ws/diode/di-
ode_3.html

4. Rogers, L.C., O’Mara, W.C., Herring, R.B., Hunt, L.P. (1990). Handbook of semicon-
ductor silicon technology, New Jersey: Noyes Publications.

5. Poortmans, J., Arkhipov, V. (2006). Thin film solar cells: Fabrication, characterization 
and applications, England : John Wiley & Sons Ltd.

6. Aberle AG. Thin Solid Films. 2009; 517: 4706.
7. Meillaud F et al. Materials Today. 2015; 18, 378.
8. Jackson P et al. Phys. Status Solidi RRL. 2015; 9, 28.
9. Green MA et al. Progress in Photovoltaics: Research and Applications. 2012; 20: 606.
10. Green MA et al. Progress in PV: Research and Applications. 2016; 24: 905.
11. O‘Regan B, Gratzel M. Nature. 1991; 353: 737.
12. Anselmi C et al. Phys Chem Chem Phys. 2012; 14: 15963.
13. Tadatsugu M. Thin Solid Films. 2008; 516: 5822.
14. Kurdesau F et al. Journal of Non-Crystalline Solids. 2006; 352: 1466.
15. Yu H et al. J Phys Chem C. 2009; 113:16277.
16. Ojeda M et al. , Chemistry Select. 2017; 2: 702.
17. Ito S et al. Thin Solid Films. 2008; 516: 4613.
18. Sakai N et al. J Phys Chem C. 2013; 117: 10949 & Han J et al. Nanotechnology. 2010; 

21: 405203.
19. Le Viet A et al. J Phys Chem C. 2010; 114: 21795.
20. Birkel A et al. Energy Environ Sci. 2012; 5, 5392.
21. Chen X et al. ACS Nano. 2011; 5: 4310.
22. Cavasa M et al. Materials Letters. 2013; 105: 106 & Niu H et al., RSC Adv. 2013; 3: 

17228.
23. Chadwick N et al. Eur J Inorg Chem. 2015; 29: 4878.
24. Reeta P et al. RSC Adv. 2014; 4: 14165.
25. Calogero G et al. Energy Environ Sci. 2011; 4: 1838.
26. Veerappan G et al. ACS Appl Mater Interfaces. 2011; 3: 857.
27. Kishore Kumar DK et al. Flat Chem, 2019; 15: 100105.
28. Chiang CH, Wu CG. Organic Electronics. 2013; 14: 1769.
29. Kumar DK et al. Solar Energy. 2019; 190: 28.
30. Wang H. Topics in Catalysis. 2014; 57: 607.
31. Cong J et al. RSC Advances.2012; 2: 3625.
32. Wang M et al. Energy Environ Sci. 2012; 5: 9394.
33. Oskam G et al. J Phys Chem B. 2001; 105: 6867.
34. Bella F et al. J Phys Chem C. 2013; 117: 20421.
35. Ferrere S et al. J Phys Chem B. 1997; 101: 4490.
36. Bai Y et al. Chem Commun. 2011; 47: 4376.
37. Yella A et al. Science. 2011; 334: 629.



Dye Sensitized Solar Cells – History and Recent Developments

- 61 -

38. Kakiage K et al. Chem Commun. 2015; 51:15894.
39. Kumar DK et al. Flex Print Electron. 2019; 4: 015007.
40. Kumar DK et al. Electrochimica Acta. 2019; 305: 278.
41. https://www.nrel.gov/pv/cell-efficiency.html
42. http://www.posterus.sk/?p=1247


