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1. Introduction 

Electrochemical technology can provide valuable cost efficient and environmentally friendly 
contributions to industrial process development with a minimum of waste production and 
toxic material. Examples are the implementation of electrochemical effluent treatment, for 
example, the removal of heavy metal ions from solutions, destruction of organic pollutants, 
or abatement of gases. Further progress has been made in inorganic and organic electro 
synthesis, fuel cell technology, primary and secondary batteries, for example, metal-hydride 
and lithium-ion batteries. Examples of innovative industrial processes are the membrane 
process in the chloralkali industry and the implementation of the gas-diffusion electrode 
(GDE) in hydrochloric acid electrolysis with oxygen reduction instead of hydrogen 
evolution at the cathode [1]. The main advantages of electrochemical processes are: 

• Versatility: Direct or indirect oxidation and reduction, phase separation, concentration 
or dilution, biocide functionality, applicability to a variety of media and pollutants in 
gases, liquids, and solids, and treatment of small to large volumes from micro liters up 
to millions of liters.  

• Energy efficiency: Lower temperature requirements than their non electrochemical 
counterparts, for example, anodic destruction of organic pollutants instead of thermal 
incineration; power losses caused by inhomogeneous current distribution, voltage drop, 
and side reactions being minimized by optimization of electrode structure and cell 
design.  

• Amenability to automation: The system inherent variables of electrochemical processes, 
for example, electrode potential and cell current, are particularly suitable for facilitating 
process automation and control.  

• Cost effectiveness: Cell constructions and peripheral equipment are generally simple and, 
if properly designed, also inexpensive. The backbone of any electrochemical technology 
is the electrochemical reactor, therefore the perfect design and scale-up plays an 
important role in successful of this electrochemical technology [2].  


