Solutions

Chemistry

Mrs. Paul

1. Solution:  homogeneous mixture that has particles dissolved and very small.  ( 0 tyndall effect)
Mixture


Homogeneous  (looks same)                                                                       Heterogeneous (looks different)


Solution              colloid






   suspension

2. When a solution is formed something must be dissolved into another substance.

a. solute:  substance that will be dissolved. http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/molvie1.swf
Ex.  Salt, sugar, CO2 gas dissolved into coke

b. solvent:  substance that will do the dissolving.

Ex.  Water (dissolves many substances because the bond between water is very strong)

c. soluble:  a substances capability of being dissolved.

Ex.  Is sugar “soluble” in water?  Yes

Ex.  Is oil “soluble” in water?  No

       d.    Molarity:  number of moles of the solute 



         liter of solvent

3.  Solubility for Liquids: (terms used for mixing liquids with liquids)


a.  miscible—liquids dissolve freely into each other. Ex. Alcohol/water


b.  immiscible—liquids not soluble in each other.  Ex.  Oil /water

4.  “LIKE DISSOLVES LIKE” : polar dissolves polar ex. NaCl dissolves in water



             nonpolar dissolves nonpolar  ex.  Motor oil and gasoline
5. Solubility  of a Gas (Henrys law)

a. increase pressure = increased solubility ex.  Sealed coke remains carbonated (direct)

b.  increased temperature = decreased solubility ex.  Hot coke tastes flat. (inverse)
c.   Effervescence:  rapid escape of gas from a liquid.  Ex soda can shaken or pouring soda into a glass







        Ex.  “Bends/ divers disease”  N2 gas coming out of liquid blood too quickly

6.  Factors that effect the rate of solution being formed.=

a. increasing surface area:

granular sugar has more “surfaces” to act upon than sugar cube.

Crushed ice has more surface area than cubed ice.(melts faster)

b. stirring / shaking etc

c. heating the solvent (water)

hot water dissolved sugar cubes faster than cold water.

d. concentration of the solvent (HCl)

refers to the molarity (M), how much water is in the solution

ex.  3M HCl is more concentrated than 1M HCl

ex.  1M HCl has more water than 3M  HCl.

Ex.  7M HCl and I want to add water to dilute it to 1M HCl.  If you have a total of 1000 ml, how much acid would you pour into how much water?

Ex.  18 M H2SO4---1000ml—dilute that to a 4M H2SO4 –how much H20 and How much H2S04?

Ex.  12 M H3PO4,  1000ml dilute to a 0.1M H3PO4
7.  Beers Law:  states that from a known range of molarities an unknown can be determined.

a. enter the following data into L1 and L2

	Molarity (known concentrations)
	Percent absorbency

	.1
	.160

	.2
	.308

	.3
	.470

	.4
	.628

	.5
	.783


a. graph using linear regression

b. enter the unknown absorbance in Y2 = .705

c. 2nd trace, intersect, enter 3x’s, will show you the x (molarity)

d. what is the molarity for a solution that has an abs.% as .276%

example below of graph
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Conclusion: the unknown substance of Nickel II Sulfate had a concentration 

of about .4 at .628 percent of absorbency.

 


8.  Types of Solutions:  

a. unsaturated:  a solution that will allow more solute to be dissolved.

b. Saturated:  a solution that contains the maximum amount of solute that can remain dissolved.

c. Supersaturated:  a solution that contains more solute in the solution that can remain dissolved at that temp. ( settling will occur)
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9.  Solute-Solute bonds vs Solute-Solvent bonds.

a. solute-solute bonds require energy to break apart

ex.  Na   OH   requires energy to break apart.

b. solute-solvent bonds: create energy when formed.  

            Ex.      (OH-)  H+20-  (Na+)

c. If more energy is used up than created :  Endothermic----NH4 Cl  ( very hard to split)

d. If less energy is used up than created:    Exothermic ----Na OH (easy to split)

10.  Strong electrolyte vs. weak electrolyte. 
When the majority 

a substance that has a small amount of solute bonds broken

of  the solute bonds 

to form ions in solution.

break in solution 

to form ions.  


11.  

       Molarity  (M): =  number of moles of the solute 



         liter of solvent

ex.  6 M HCl  

a.  to calculate HOW TO CHANGE THE MOLARITY:   M1V1 = M2V2
b.  Concentrated vs dilute:  terms used to refer to how much water is used in a solution.  (Not to be confused with the terms    weak and strong.)


Ex.  6M  HCl (less water)  concentrated



        1M HCl  (more water) dilute
12.  Molality:  (m): = number of mole of solute


       amount of solvent (kg)   ( helpful conversion to remember 1 ml of water = 1g of water)

a.  this calculation is used when referring to a solutions concentration because there is no change in this number with changes in the solutions temperature.  

13.  Hydrates:  Ionic crystals that have formed water into its structure in specific ratios.  

Ex.  CuSO4  *  5 H20

14.   Solubility rules: (cut and paste these on the back of your periodic table)
	Soluble
	Not soluble

	All Hydrogen (H+)
	

	All Group 1 (alkali metal)
	

	All NH4+ 
	

	All Acetates (CH3COO-)
	

	All Nitrates (NO3-)
	

	All Cl-,Br-,I-
	Except Ag+, Pb 2+, Hg 2+

	All Sulfates (SO42-)
	Except Ba2+, Pb2+ ,Hg2+, Ca2+, Ba2+

	Except for alkali metals, H+, NH4+, Sr2+
	Most hydroxides (OH-)

	Except for alkali metals, H+, NH4+ 
	All PO43-, CO32-, and SO32-

	Except Alkali ions, H+, NH4+, Be2+, Mg2+, Ca2+, Sr2+, Ba2+
	All S2-



15.  Net ionic equations: (remember to consult solubility rules)
a.  terms to know:  


dissociation:  separation of ions that occurs when an ionic  compound dissolves.


Ex.  NaCl (s) -----H20-----------------(  Na+ (aq)  +  Cl– (aq) balanced and determine number of moles of ions of each


Ex.  CaCl2 (s) -----H20-----------------( Ca2+(aq)  +  2Cl-(aq)  balanced and determine number of moles of ions of each
Precipitate reactions:  the type of reaction that results in a precipitate forming due to some ions and compounds not participating in the reaction.  


Spectator ions:  ions that do not take part in the reaction and are found in solution before and after the reaction. 
Ex.  (NH4)2S (aq)  + Cd(NO3)2 (aq) ----- H20----(   NH4(NO3)(aq) + CdS(s) (see net ionic equation how I got this answer)
Ionization: the process of ions forming from the solute molecules. ( will be probably polar)
b.  Net ionic equations:  this equation is written to express only those ions that are participating in the chemical reaction in an aqueous solution.  


1.  write the double replacement reaction for the reaction.  


2.  write the ionic equation for each compound dissociating in water from the reactant side of the equation.  


3.  combine all resulting ions on the reactant side of the equation.


4.  determine which ions , if any, will be precipitating out.  {(s) from solubility rules}

5.  cancel the ions that appear on both sides of the equation.  
Ex.  (NH4)2S (s)  + Cd(NO3)2 (s) -----(   NH4(NO3)(?) + CdS(?)

(NH4)2S (s)  -----H20-----------------(  2NH41+ (aq)   +  S2- (aq)

Cd(NO3)2 (s)  -----H20-----------------(  Cd2+(aq)  + 2(NO3)1-
2NH41+ (aq)   +  S2- (aq) + Cd2+(aq)  + 2(NO3)1-(aq)     ----(  2NH41+ (aq) +   2(NO3)1-(aq)       +  CdS(s)

Net ionic equation :  S2- (aq) + Cd2+(aq)  ( CdS(s)

16.  Colligative properties=  any property of a solution that is changed because of the addition of a solute.

Ex.  Adding  rock salt to ice depresses the freezing point

Ex.  Adding salt to water increases the boiling point .

a. Terms to know:   
1.  Electrolytes in solutions:

An ionic or polar substance that when dissolved in water conducts electricity. 

Ex.  Na Cl  = compound splits to form ions.  (elements with a charge)

Ex. Ca Cl2 = 3:1 mole ratio

Ex.  Fe Cl3  = 4:1 mole ratio


2.  Nonelectrolyte in solutions:

A nonelectrolyte will lower the the freezing point and raise the boiling point of the solvent at a constant rate.


The tendency for a nonelectrolyte in solution to change phase is lower than that for a pure solvent.   
17.  Problems considering Colligative Properties:

a.  Nonelectrolyte in solutions:

FP of a solution:     Δ tf = m Kf
                           Kf  = water (-1.86 C/ m)


BP of a solution:    Δ tb= m Kb
   Kb  = water (0.51  C/ m)


B.  Electrolytes in solutions: 


FP of a solution:     Δ tf = m Kf  (  mols of ions               ) 




             Per electrolyte in solution

              BP of a solution:     Δ tf = m Kb (  mols of ions               ) 




             Per electrolyte in solution

Na+  Cl-


Na+  Cl-


Na+  Cl-





HF


H+  F-


HF








_1112685610.doc
[image: image1.wmf]Beer’s law graph 


 


.5


 


.4


 


.3


 


.2


 


.1


 


.751


 


.604


 


.454


 


.298


 


.152


 


         


= Unknown 


 


        


= Known NiSO


4


 


Concentration


 




Conclusion: the unknown substance of Nickel II Sulfate had a concentration of about .4 at .628 percent of absorbency.
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