California State Standards for Solutions 
6. Solutions are homogeneous mixtures of two or more substances. As a basis for understanding this concept: 

a. Students know the definitions of solute and solvent. 

b. Students know how to describe the dissolving process at the molecular level    

    by using the concept of random molecular motion. 

c. Students know temperature, pressure, and surface area affect the dissolving 
    process. 

d. Students know how to calculate the concentration of a solute in terms of grams 
    per liter, molarity, parts per million, and percent composition. 

Solutions
Solutions
Solutions  Solutions
A. Mixtures

1. A mixture is a combination of 2 or more substances with the following 
    properties.

a. Can be separately into the original components by simple means. 
EX. Evaporating the water out of a salt water mixture

b. The original components are unchanged by the combination or 
     during the combination. EX. When you evaporate the water out of a 
     salt water mixture, the salt tastes the same as it did before being 
    dissolved in the water.

c. You can mix any amount of any of the original components. EX. 
     One spoonful of salt in water is salt water. 2 spoonfuls is still salt 
     water.
2. There are 3 types of mixtures – solution, suspension and colloid. A 
     solution  is a type of homogeneous mixture that has tiny particles 
     that have dissolved and disappeared into the mixture. 
B. Solutions
1. There is always a solute (what gets dissolved – like salt in water) and a 
    solvent (it does the dissolving – like the water to salt). 

2. Solvation is the process of dissolving. During solvation, the solvent 
    particles are attracted to the solute particles by the force(s) of 
    intermolecular attractions. The solvent particles pull individual solute 
    particles away from the solute particles mass. This separation process is 
    what makes the solute appear to disappear. This process is random and 
    can be affected by several factors. 

3. When a solution has dissolved all the solute that is possible can under 
    those conditions, it is said to be saturated. If the solution has the ability 
    to dissolve more solute under those conditions, it is unsaturated. If the 
    solution has dissolve more solute than is normally possible under those 
    conditions, it is supersaturated.

4. Solubility is the amount of solute that can be dissolved to produce a 
    saturated solution under certain conditions. Under the same 
    conditions, you can dissolve more salt in 1.5 liters of water than you 
    can sugar. Salt is more soluble in water than sugar. Heating, stirring
    and crushing will increase the solubility of most solutes. Pressure 
    affects dissolving rate as well. Henry’s Law also states that the air 
    pressure above a gas solution will be directly proportional to its 
    solubility. The opposite factors will decrease solubility.
5. Aqueous solutions – solutes that are dissolved in a water solvent 
C. Solution concentration

1. Concentration – the amount of solute that gets dissolved

2. Solutions can be classified as dilute (weak concentration – EX. 1 grain
    of sugar in a cup of coffee) or as concentrated (strong concentration- 
   EX. A 5 lb bag of sugar in a cup of coffee).

3. Solution concentration can be measured in molarity (the number of 
    the moles of solute per 1 liter of solution – moles/liter) or molality (the 
    number of moles of solute per kg of solvent – moles/kg)

Colligative properties 

1. These are properties of a solution that are dependent on the solution’s concentration.

2. Examples

(A) Vapor Pressure – the force of the liquid particles to escape into a gas. The higher the concentration of liquid particles, the stronger the vapor pressure. Vice versa. 
(B) Boiling Point Elevation – the difference between the boiling point of a pure solvent and its solution. The higher the concentration of the solution, the higher the freezing point elevation. Vice versa.
(C) Freezing Point Depression – the difference between the freezing point of a pure solvent and its solution. The higher the concentration of the solution, the higher the freezing point depression. Vice versa.

3. The change in boiling point up is because adding more solute to any solution will cause it to need more energy to boil that extra solute. The change in freezing point down is because adding more solute to any solution will cause it to need give off more energy when it cools. These changes can be calculated using the formulas below.


Boiling point elevation = Kbm                          


Freezing point depression = Kam 
Kb  is the boiling point constant which gets looked up. m is the molarity of the solution 


Ka  is the freezing point constant which gets looked up. m is the molarity of the solution        











