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15.1 Water and its Properties
Many unique and important properties of water (high surface tension and low vapor pressure) result from hydrogen bonding.

Water molecules on the surface are hydrogen-bonded on only one side.

This means the molecules are pulled inward.

The inward force (pull) minimizes surface area- this is called surface tension.

Surfactant – any substance that interferes with hydrogen bonding.

Vapor Pressure – hydrogen bonds hold molecules together so evaporation is slow ( the tendency of molecules to escape is lower).

H-bonds hold water molecules in place in the solid (ice) phase.

The structure of ice is a regular open-framework of molecules arranged like a honeycomb.

This gives ice a lower density than liquid water.

Ice on top of bodies of water insulates so the water does not freeze.

The energy required to melt 1 gram of ice is 334 J.  The same amount of energy (334J) would raise the temperature of 1g of liquid H2O from 0° to 84°C.
15.2 Homogenous Aqueous Systems
Aqueous solution – water containing dissolved substances.

Solvent – the dissolving medium.

Solute – the dissolved particles

Solvents and solutes may be gases, liquids, or solids.

Solutions are stable, homogenous mixtures.

Both ionic and polar covalent molecules will dissolve in water.

The Solution Process

1. Solute ions break away from the ionic crystal.

2. + and ─ ions are surrounded by solvent molecules (solvation).

3. The ionic crystal dissolves.
Electrolytes & Nonelectrolytes

Electrolytes – compounds that conduct an electric current in aqueous soln. or molten states.

The conduction of electricity requires mobile ions to carry the current. 

All ionic compounds are electrolytes because they dissolve into ions in solutions.

Weak electrolytes – only a fraction of the solute exists as ions.

Strong electrolyte – nearly all the dissolved solute exists as ions.
Hydrate – a compound containing water as part of its crystal structure (called water of  

                  hydration). 

The formulas of hydrates contain a dot (•) followed by the number of H2O molecules per formula unit.

Above 100°C crystals lose the water of hydration.

Hygroscopic hydrates – remove water from moist air (desiccants).
15.3 Heterogeneous Systems
Heterogeneous systems are not solutions.

Suspension – a mixture in which particles will settle out.

Suspensions differ from solutions because the particles are larger and do not stay suspended.

The systems are called heterogeneous because at least two substances can be identified.

Colloid – a heterogeneous mixture with particles smaller than a suspension but larger than a solution.

In a colloid the particles will not be retained by filter paper nor will they settle out.
Properties of Colloids:

1. Tyndall Effect – colloidal particles scatter light (as do suspensions but not solutions).

2. Brownian Motion – collisions between dispersed particles and the dispersion medium prevent colloidal particles from settling.

3. Coagulation – 

A. particles may absorb ions onto their surface.

B. Like charges repel so particles stay suspended.

C. the addition of oppositely charged ions neutralizes the ions.

D. Particles then aggregate and settle out.
Emulsion – a colloidal dispersion of a liquid in another liquid.  

Emulsifying Agent – allows the formation of colloidal dispersion between liquids that do not usually mix.

Ex. Soap causes water and oil to blend.
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