Gibbs Energy

Gibbs energy (also known as free enthalpy, Gibbs free energy, Gibbs

function or Gibbs potential) b,

is a state quantity, usually marked with the letter G, representing that
part of the heat content of the system that can be used to convert it into ‘
another form of energy. The rest of the thermal content of the system can

only be converted into heat. Its unit in the Sl system is the joule (J).

The reason for its introduction was that entropy as a criterion of the
arbitrariness of the process is only suitable for adiabatic processes.
The newly introduced thermodynamic potential - Gibbs free energy,
represents a criterion suitable for more general conditions (for isothermal
- isobaric processes).

Change in Gibbs energy during an
equilibrium reaction depending on the
degree of progress of the chemical reaction.
A complete transformation of the starting
substances will not occur, because the

etz

reverse reaction of the products works

The free energy (in a system with a constant number of particles) can be
expressed by the relation:

G=H-TS,

AG=0.

against it. Chemical equilibrium occurs for
such a concentration of products at which

where H is the total heat content of the system, T is the thermodynamic temperature (K) and S is the state
quantity entropy. It follows from the given relationship that the smaller the entropy value, the greater the amount

of Gibbs free energy the system has.

Living organisms thus obtain the most usable energy from structurally complex compounds such as
polysaccharides, proteins and lipids, which have a low entropy value. On the contrary, a large amount of energy is

consumed during the synthesis of these compounds.

Enthalpy H consists of the Gibbs energy (free enthalpy) G and the bound energy that cannot be converted into

work at a given temperature.
After substituting for the enthalpy H we get:
G=U+pV-TS

where U is the internal energy, p is the pressure, V is the volume within the system, T is the thermodynamic

temperature and S is the enthropy of the system.

During chemical transformations the Gibbs energy content changes between the
initial state G1 and the final state G2 of the system:

Failed to parse (syntax error): {\displaystyle AG = G2 - G1}

Three situations can occur:

a) G2 < G1 and therefore Failed to parse (syntax error): {\displaystyle AG < 0}

In this case, the Gibbs energy of the products is smaller than the Gibbs energy of the
substrates, energy is released and it is therefore an exergonic process. This energy
can be further converted into work or another type of energy, in the cell, for example,
for ATP biosynthesis. In the organism, this situation occurs in the case of catabolic
reactions, during which complex compounds are degraded and energy is released.

b) G2 > G1 and therefore Failed to parse (syntax error): {\displaystyle AG > 0}

The Gibbs energy of the products has a higher value than the energy of the substrates,
so it is an endergonic reaction, in which we have to supply the energy AG to the
system. Anabolic processes take place in the body, during which complex structures
are synthesized, or active transport of substances through the cell membrane.

c) Failed to parse (syntax error): {\displaystyle AG = 0}

In this case, there is no change in the energy content of the system, the system is in
equilibrium.

Links

The reaction
C(s)diamond=C(s)graphite
takes place at 25°C and 1
atm. to a negative change in
the Gibbs free energy, and is
therefore a
thermodynamically
spontaneous process.
Graphite is a more stable
form of carbon. The
transformation of diamond
into graphite takes place
spontaneously, but it takes a
very long time. The fact that
the event is
thermodynamically arbitrary
does not tell how long it will
take for the equilibrium to be
established. Thermodynamics
does not solve the problem of
time.
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