Chapter 6 – Solutions

Solutions:

· homogenous mixtures (made up of two or more substances)

Parts of Solutions:

· solute: a substance like salt or sugar that dissolves in the water

· solvent: usually the liquid part of the solution; if water is the solvent, it is called an aqueous solution
Ex: saltwater solution

Salt = solute

Water = solvent

· concentrated solutions have more solute than solvent (very salty)

· dilute solutions have more solvent than solute (a little salty)
Solubility shows the most solute that can be dissolved in a given amount of solvent at a specific temperature; see Reference Table G

TEMPERATURE, PRESSURE, AND THE NATURE OF THE SOLUTE AND SOLVENT AFFECT SOLUBILITY!!

· when temperature increases, solubility of a solid increases

· when temperature increases, solubility of a gas decreases

Types of Solutions:

Unsaturated Solution:

- more solute can be added, and it will dissolve

· contains less solute than a saturated solution

· more solute can be added, and it will dissolve

· on the solubility curve, an unsaturated solution is any point below the line
Saturated Solution: 

· contains the most solute that can dissolve at a given temperature

· at equilibrium ( rate of crystallizing equals rate of dissolving)

· on the solubility curve, a saturated solution is any point on the line
Supersaturated Solution:

· has more solute than in a saturated solution

· temporary situation caused by cooling a saturated solution

· on the solubility curve, a supersaturated solution is any point above the line


Effect of Temperature on Solubility

· in general, if temperature increases, solubility of a solid increases

Effect of Pressure on Solubility

· increased pressure makes gases more soluble 

· has no effect on liquids and solids

· Ex: soda

Effect of the Nature of Solute and Solvent

· Like solutes dissolve in like solvents (ex: water)

· Polar solutes dissolve in polar solvents 

· Nonpolar solutes dissolve in nonpolar solvents

Determining if Compounds are Soluble or Insoluble

· See Reference Table F

· Left box lists ions that are soluble

· Right box lists ions that are insoluble

Concentration of Solution:

1. Molarity
· used to describe how concentrated a solution is (i.e., how much solute is in the solution)

Molarity = moles of solute


liters of solution


Ex:  

1 molar (1M) salt solution means that there is one mole of salt in one liter of solution.

Ex:

If you have 50 moles of salt in 25 liters of solution, what is the molarity of the solution?


Ex:

What is the concentration of a solution of 10 moles of copper (II) nitrate in 5 liters of solution?

2. Percent by Volume
· describes the concentration of a solid or a liquid in solution

percent by volume =  ml of solute





   100 ml of solution



Ex:

Orange drink has 10% orange juice (solute).  What is the percent by volume of orange juice in orange drink?

What is the percent by volume of water in the orange drink?

3. Percent by Mass

Percent by mass = 
grams of solute






       100 grams of solution

Ex: How many grams of salt are in a 2% saltwater solution?


How many grams of water are in a 2% saltwater solution?

4. Parts per Million
Parts per million =   grams of solute
 x 1,000,000




     grams of solution

Be careful!  If a problem is given in kilograms, change it to grams!

Boiling Point Elevation:

· the presence of a solute in a solvent raises the boiling point of the solvent

· the greater the concentration of solute, the more the boiling point of the solvent is raised

Ex: The boiling point of salt water is greater than the boiling point of water.


Freezing Point Depression:

· the presence of a solute in a solvent lowers the freezing point of the solvent

· the greater the concentration of solute, the more it lowers the freezing point

Ex:
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