Honors Chemistry I                  




 Notes   

 
 Solutions

#2. MIXTURES
Mixtures –consists of 2 or more substances that retain their own properties.

a. ___________________ mixtures – substances are not spread out uniformly.                    Ex. salt and sugar

 b. __________________ mixtures – substances are uniformly intermingled.

                   Particle size is important in how uniform a mixture is.

#3. SOLUTIONS
Solutions are homogeneous mixtures.

1. Solute- is the substance that is dissolved in another substance. It is the one in ___________ amount.  Will usually involve a phase change.
             Ex. gas in a liquid, solid in a liquid.

2. Solvent- is the substance that does the dissolving.  It is in _________ quantity. 
#4. Parts of a Solution
Coke lists as its ingredients as: “carbonated water, high fructose corn syrup and/or sucrose, caramel color, phosphoric acid, natural flavors, caffeine”.

What is the solvent? ___________________________
What are the solutes? _________________________
#5. SOLUTIONS
If water is the solvent, it is called an ___________________ solution.

Other common solvents include CCl4 (carbon tetrachloride), C6H6 (benzene) that are used to dissolve fats and oils.  Ethyl alcohol is used to dissolve some solids such as iodine.  These are called ____________________.

#6. Types of Solutions.
A. Gas solutions – are 2/more gases dissolved in each other.  Ex. Air

B. Liquid solutions - liquid solvent with gas, liquid or sold solute. 

1. miscible – 2 liquids that dissolve in each other in all proportions. 

           Ex. alcohol and water

2. immiscible – 2 liquids will not dissolve in each other. ex. oil and 

           water. 

C. Solid solutions – mixtures of solids uniformly spread through out 

                 one another at the atomic or molecular level.  

1. Ex. alloys,

a. Brass is a mixture of Cu and Zn

b. An amalgam is mixture of mercury and any other metal.

#9. Solute – Solvent Combinations:
 Polarity of solute and solvent determine whether dissolving will occur.  [Polarity occurs because there is one atom with a high electronegativity (attraction for other’s electrons) that holds electrons closer to itself creating a partial negative charge to one end of the molecule].  When polarities are alike, dissolving will occur.

A. Polar solvent – polar solute (NaCl and H2O) will dissolve.

B. Polar solvent – nonpolar solute (oil and water) will not dissolve.

C. Nonpolar solvent – polar solute ( salt in benzene) will not dissolve

D. Nonpolar solvent – nonpolar solute (wax in benzene) will dissolve.

#10. Solubility 

 The maximum amount of solute a solvent can hold at a particular temperature is  called its _______________________
               Solubility = mass of solute

                                  Mass of solvent

A solution that contains all the solute it can hold at a specific  

      temperature is called a saturated solution. 

                       Ex. At 20* C KCl is saturated with 34.7 g in 100 g of water. 

                       If more KCl is added, it will settle to the bottom of the beaker.

#11. Solubility
An ________________ solution contains less than the solvent can hold at that temperature. 

A _________________solution will hold more dissolved solute than it should.  To make a supersaturated solution, at saturated solution is made at a high temperature and is slowly cooled.  The excess solute does not precipitate until disturbed. Not all salts will do this.  Glauber salts will. Na2SO4.10H20

#14. Factors Affecting Solubility- 

A. Nature of the solute and solvent – Atomic mass of the solute, number of electrons.

B. Temperature – Generally, an _________ in temperature will increase the solubility of most solid and liquid solutes.   For all gases, solubility will ____________ as the temperature of the solution rises. ( warm soda loses its fizz)

C. Pressure – For solid and liquid solutes, change in pressure will have little or no effect.  But for gases, increasing pressure ______ solubility. (effervescence – escape of a gas from a liquid solvent).

#15. Precipitation Reactions 

Differing solubilities of substances can be used to separate 2 ______________   substances.  If a solution contains 2 ionic solutes, they can be separated by mixing, so that one will precipitate.

#16. Rate of Solution 
Rate of dissolving is a measure of how fast a substance dissolves.  It is 

            the quantity of solute that will dissolve during one unit of time.

A. Factors Affecting Rate of Solution:

1. Size of particles – when a solute dissolves, the action takes place at the surface of the solute particle.  When the surface area is __________________, the solute dissolves more rapidly. Ex. break large chunks in to small pieces.

#17. Factors Affecting Rate of Solution con’t:

2. Stirring – brings fresh portions of solvent in contact with solute, 
        __________________the rate of solution.

3. Amount of solute already dissolved – as amount of solute dissolved increases, the rate of solution ________________ 

4. Temperature  - increasing temperature increases the amount and rate of solution for solid and liquid solutes but not for ________ solutes. Gas solutes show a decrease in solubility and rate of solution with increasing temperatures.

#18. Specific Gravity of a Substance  

Specific gravity indicates the concentration of the solution as compared to water.  Instrument used is a hydrometer.  Most common measurement of specific gravity is for the concentration of antifreeze in car radiator.  

                     Specific gravity = mass of a volume of a solution

                                                 Mass of equal volume of water

#19. Concentration of Solutions 

 There are several ways to express the concentration of a solution. 

A. Dilute/ Concentrated solutions. Relative terms that are not mathematical

1. Dilute solution – amount of solute dissolved is small compared to the amount of solvent.

2. Concentrated solution – amount of solute dissolved is large.

#20. CONCENTRATION OF SOLUTIONS
Molarity – expresses concentration by number of moles in 1 dm3 of 

             water.
              M = moles

                     1 dm3
B. Molality – expresses concentration by number of mole of solute dissolved in 1 kg of water.

               M = moles

                       1 kg
