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Subject 

Code Name 

QF854 Photoelectrochemistry in Semiconductor Materials: Principles and 
Applications 

 

Summary 
Properties of n-type and p-type semiconductors; charge transfer processes at the 
semiconductor/electrolyte interface; technological applications in photoelectrochemical 
devices for solar energy harvesting and conversion; solar cells; water contaminant removal; 
production of “solar fuels” through CO2 reduction or water electrolysis. 

 

Program 
Lectures 1 – 3  
Properties of semiconductors and the energy band model: type-n and type-p 
semiconductors; forbidden band energy; light absorption in semiconductors; charge 
carriers. 
Lectures 4 – 6  
Semiconductor/electrolyte interface; electrical double-layer model; charge distribution at 
the interface and band “bending”; charge transfer processes in semiconductor electrodes. 
Lectures 7 – 12  
Technological applications of semiconductors in photoelectrochemical devices for solar 
energy harvesting and conversion: conversion of solar energy to electricity: solar cells; 
conversion of solar energy for water treatment; conversion of solar energy for the 
production of “solar fuels”: obtaining H2 and O2 through water splitting electrolysis; CO2 
reduction to generate higher value products. 
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Evaluation criteria 
Evaluation criteria are defined by the Instructor on the bases of Section I – General Norms, 
Chapter V – Student Evaluation in the Subject, from the General Undergraduate Regiment. 
Attendance: 75 % ( * Allowance for non-attendance will be considered according to Chapter 
VI, Section X, article 72 from the General Undergraduate Regiment). 

 

 

 


