2

Particles in Solution and Dissolving Without Water

OBJECTIVES:
8. Relate the processes of dissociation and ionization to solutions that conduct electricity.

9. Describe how antifreeze works to affect the freezing and boiling points.

10. Compare and contrast the behavior of polar and nonpolar substances in forming solutions.

VOCABULARY:
Ion


Electrolyte

Nonelectrolyte


Ionization

Dissociation




Recall that an ion is a charged particle.  It carries either a positive or a negative charge.  Particles that carry a charge conduct electricity, and the compounds that produce solutions of ions that conduct electricity in water are known as electrolytes.  Substances that form no ions in water and cannot conduct electricity are called nonelectrolytes.  

Ionic substances form in two ways.  If the electrolytes dissolve in water and separate into charged particles, it is called ionization.  The compound here usually starts off as a molecule with covalent bonds that separate and ions are formed.  
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If an ionic compound separates into its positive and negative ions, it is dissociation.  The ions already exist in the ionic compound and they are attracted into the solutions by the surrounding polar water molecules.  The compound in this case contains ionic bonds.
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All solute particles – polar and nonpolar, electrolyte and nonelectrolyte – affect the physical properties of the solvent, such as its freezing point and its boiling point.  The effect that a solute has on the freezing and boiling point of a solvent depends on the number of solute particles in solution, not on the chemical nature of the particles.  

Adding a solute to a solvent lowers the freezing point of that solvent.  So if you add salt to water, for example, the salt water would freeze at –5oC, compared to the freezing point of water, which is 0oC.  As a substance freezes, its particles arrange themselves in an orderly pattern.  The added solute particles interfere with the formation of this pattern, making it harder for the solvent to freeze.  To overcome this interference, a lower temperature is needed to freeze the solvent.
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Adding a solute to a solvent raises the boiling point of that solvent.  So if you add salt to water, for example, the salt water would boil at 105oC, compared to the boiling point of water, which is 100oC.  Solute particles interfere with the evaporation of solvent particles.  Thus, more energy is needed for the solvent particles to escape from the liquid surface, and so the boiling point of the solution will be higher than the boiling point of solvent alone.


Water is often called the universal solvent because it can dissolve so many things.  Water can’t dissolve some solutes because of its polarity.  Water has positive and negative areas that allow it to attract polar solutes.
Nonpolar materials have no separated positive and negative areas.  They don’t attract polar materials such as water. Nonpolar materials do not dissolve in water.  Oil molecules are not polar and do no dissolve in water.  Oil molecules are made of hydrocarbons which have an even distribution of electrons and therefore no charge.
Polarity plays a large role in determining if a substance will dissolve in another substance.  “Like dissolves like” means that if a substance is polar, it will dissolve another polar substance; if a substance is non-polar, it will dissolve another non-polar substance.  Some substances will contain both a polar and non-polar section so they are able to dissolve in both situations.  Organic substances, such as alcohol, are an example of this type of substance.  Alcohol molecules have a polar end and a nonpolar end.  The polar end dissolves polar substances and the nonpolar end dissolves nonpolar substances.  Ethanol dissolves both iodine, which is nonpolar, as well as water, which is polar.
Soap works because it has a nonpolar end that dissolves grease and a polar end that dissolved in water.  In that way it removes the oily dirt from skin or hair or fabric. 
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