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Increasing energy consumption requires new solutions that
offer both high efficiency and clean energy generation.
A great share of electrical energy is produced from fossil
fuels, which continued use contributes to the greenhouse
effect. Alternatively, a certain amount of the energy demand
could be fulfilled in a more environmentally friendly manner
by using volatile renewable energy. Its integration into the
energy system is not possible without appropriate energy
storage systems and results in significantly reduced overall
efficiency. Solid oxide fuel cell systems (SOFCs) appear to
be a promising technology that provides direct conversion of
the chemical energy of gaseous fuels into electrical energy
without additional conversion steps, with high efficiency and
low pollution. The high operating-temperatures and very good
catalytic performance enable a high degree of fuel flexibility,
in addition to the internal reforming of hydrocarbons. The
high-quality heat that is by-product of SOFCs can be used
to heat single-family houses, or for industrial processes,
thus increasing their overall efficiency. Thus, SOFCs have
emerged as the most efficient fuel cell technology.This work
will address topic of a future-oriented fuel cell technology
and it will introduce its basic principles. They involve the
working principle and typical losses that detract from the fuel

cell maximum efficiency. Furthermore, the electrochemical
characterization techniques and analysis methods used for
the electrochemical in-situ investigation will be introduced and
discussed. Eventually, this work will provide answers to several
important questions: What are fuel cells? How do they work?
How can fuel cells improve our energy supply, and? how well
can the emission reduction objective be achieved when using
this technology?
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