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In its simplest form, a photoelectrochemical 
(PEC) hydrogen production cell consists of a 
semiconductor electrode and a metal counter 
electrode immersed in an aqueous electrolyte. 
When light is incident on the semiconductor 
electrode, it absorbs part of the light and 
generated electricity. This electricity is then 
used for the electrolysis of water. 



Semiconductor-electrolyte cells advantages
(i) Easy and simple to make,
(ii) Many processing steps of the p-n junction cell are simplified or 

eliminated; 
(iii) Growth of large single crystals is not required, even with crystallites as 

small as lo-20 micron, a substantial part (70 %) of the efficiency of the 
single crystal based cell is achieved; 

(iv) Since the junction with the liquid forms spontaneously up to contact, 
irrespective of crystal orientation, randomly oriented crystallites can be   
used;

(v) The doping and diffusion steps, in which p-n junctions are formed, are  
eliminated; 

(vi) The need for front metallization is eliminated, since the current is 
carried 

by the redox couple in solution and the inexpensive counter electrode;
(vii) A transparent epitaxial layer, which is grown to reduce electron-hole 

surface recombination losses at the surface is not needed or is 
functionally replacable by simple chemical treatment; and

(viii) AR-coating can be replaced by building a non-reflective structure into 
the surface of a semiconductor by simple etching.





























In addition to Eg, there are other factors also which affect
the efficiency of ECPV cells. 

(i) physical properties of the semiconductor
(ii) energy losses due to the photoinduced redox reactions
(III) light losses due to absorption in the electrolyte, reflection from semiconductor

surface, etc.
(iv) ohmic losses due to absorption in the electrolyte, semiconductor, etc.
(V)  losses due to concentration polarisation if the redox process is slow.
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