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Electrolyte solutions

The first satisfactory theory of ionic solutions was that proposed by Arrhenius in 1887, who was able to bring together the results of diverse investigations into broad generalization known as the theory of electrolytic ion. Although the theory proved quite useful for describing weak electrolytes, it was soon found unsatisfactory for strong and moderately strong electrolytes.

Accordingly, many at​tempts were made to modify or replace Arrhenius's ideas with better ones, and finally, in 1923, Debye and Hückel put forth a new theory. It is based on the principles that strong electrolytes are completely dissociated into ions in solutions of moderate concentration and that any deviation from com​plete dissociation is due to interionic attractions. 

Properties of solutions of electrolytes

Electrolysis

When, a direct electric current (dc) of several volts flows through an electrolytic cell (Figure 6-1), a chemical reaction occurs. The process is known as electrolysis. Electrons enter the cell from the battery or generator at the cathode (road down); they combine with positive ions or cations in the solution, and the cations are accordingly re​duced. The negative ions, or anions, carry electrons through the solution and discharge them at the anode (road up), and the anions are accordingly oxidized.

Reduction is the addition of electrons to a chemical species, and oxidation is removal of electrons from a species. Reduction occurs at the cathode, where electrons enter from the external circuit and are added to a chemical species in solution. Oxidation occurs at the anode, where the electrons are removed from a chemical species in solution and go into the external circuit.

In the electrolysis of a solution of ferric sulfate in a cell containing platinum electrodes, a ferric ion migrates to the cathode, where it picks up an electron and is reduced:
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The sulfate ion carries the current through the solution to the anode, but it is not easily oxidized; therefore, hydroxyl ions of the water are converted into molecular oxygen, which escapes at the anode, and sulfuric acid is found in the solution around the electrode. The oxidation reaction at the anode is:
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Platinum electrodes are used here because they do not pass into solution to any extent. When attackable metals, such as copper or zinc, are used as the anode, their atoms tend to lose electrons, and the metal passes into solution as the positively charged ion.

In the electrolysis of cupric chloride between platinum electrodes, the reaction at the cathode is:
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Where as at the anode, chloride and hydroxyl ions are converted, respectively, into gaseous molecules of chlorine and oxygen, which then escape. In each of these two examples the net result is the transfer of one electron from the cathode to the anode.
It should be noted that the flow of electrons through the solution from right to left in Figure 6-1 is accomplished by the movement of cations to the right as well as anions to the left. The fraction of total current carried by the cations or by the anions is known as the transport or transference number t+ or t–
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 Thermodynamics

Thermo means heat   ,      dynamics means  power
Thermodynamics is concerned with the ways by which energy is stored within a body and how energy transformations may take place (which involve heat and work).
An important application of thermodynamics is the biological system. Most diets are based on the simple energy balance: the net energy gained by a person in the form of fat is equal to the difference between the energy intake from food and the energy expended by daily actions.
Heat 

has been described as energy in transit or as a mode of energy transfer. Heat is that form of energy that is transferred from one place to another
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