
THERMODYNAMICS AND CHEMICAL REACTIONS

In most cases of interest in chemical thermodynamics there are of freedom and processes, such as chemical reactions
and.

This dilemma is resolved by applying the third law of thermodynamics, which states that the entropy of a pure,
perfect crystalline substance is zero at the absolute zero of temperature. In any chemical reaction, the energy
contained in the reactants is equal to the energy contained in the products plus energy released to the
environment or absorbed from the environment as heat or pressure-volume work. The non equilibrium
thermodynamics has been applied for explaining how ordered structures e. For a general reaction of a moles of
A, b moles of B and c moles of C combining to form n moles of N, m moles of M, and o moles of O Fuel is
unreactive under standard conditions; the spark created while turning on the engine is what provides the
activation energy to the reactants, beginning the process of fuel-burning that powers the car. In the reverse
reaction, 2 molecules are formed from 1 molecule and entropy increases. Example 3: ATP Adenosine
triphosphate, also known as ATP, provides the energy cells require in order to maintain metabolic pathways,
DNA synthesis and repair, and any other cellular function necessary for survival. A thermodynamic reaction
favors the products, resulting in a spontaneous reaction that occurs without the need to constantly supply
energy. The reaction is activated by energy supplied to the reactants by different energy sources. Note:
although this is a thermodynamically favorable or spontaneous reaction and does not require energy input, the
use of kinetic energy will force this reaction to happen faster. Applications of thermodynamics are based on
three fundamental laws that deal with energy and entropy changes. Pure solids and pure liquids do not appear
in the reaction quotient. This is the Gibbs free energy change or G. The rate of reaction , the rate constant, and
the kinetic energy required for activation of reaction indicate how fast the reaction reaches equilibrium. The
heat change occurring as part of a process is measured with a calorimeter. In a kinetically controlled process
the products are thermodynamically more stable than the reactants, hence the reaction is favorable. Chemical
work is primarily related to that of expansion. Consider a kettle of water sitting on a stove. Kinetics As
mentioned above, the most stable states of a kinetic reaction are those of the reactants, in which an input of
energy is required to move the reaction from a state of stability, to that of reacting and converting itself to
products. Spontaneous changes always go from a more ordered state to a less ordered state. Potential energy is
stationary, stored energy.


