    Acids and Bases Notes

Mrs. Paul

Honors Chemistry

1. 

	Acids
	Bases

	Tastes sour
	tastes bitter

	Conducts electricity
	react with acids to form salt

	Contains an excess amount of H ions
	

	(H30)+  hydronium ion
	(OH)-  ions

	H+ ion donor
	H+ ion acceptor

	Acidic
	Alkaline/basic

	Arrhenius Acids/Bases

	Proton (H+) donor
	Hydroxide (OH-) donor

	Bronsted- Lowery Acids/Bases (“nontraditional”)

	Proton (H+) donor

Ex CH3COO---H
	Proton (H+) acceptor

Ex.  NH3---NH4 1+
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2. 

	Strong Acids
	Weak Acids

	Completely ionized 
	Partially ionized

	Strongly conducts electricity (more ions produced at same concentration as WA)
	Weak conductor of electricity (less ions produced at same concentration as SA)

	Reaction moves only in the forward direction
	Reaction is at equilibrium

	Know these:   HCl, HNO3, H2SO4, HBr, HI, HClO4 
	Know these:  HC2H3O2 (acetic acid), water, HF, 

	Strong Bases
	Weak Bases

	Completely ionized
	Partially ionized

	Reaction moves only in the forward direction
	Reaction is at equilibrium

	Reactions depend on solubility of hydroxide compound (doesn’t dissolve, doesn’t dissociate—see solubility rules)
	Base dissociation reactions (if soluble)


NaOH(aq)   (   Na+(aq)   +   OH-(aq)

	
	

	ex. NaOH, KOH, LiOH, Ca(OH)2, Ba(OH)2, Sr(OH)2
	ex. NH3 + H2O(see Bronsted Lowry—            will accept a proton to become a weak base( NH4 1+


3. 

	Monoprotic Acids
	Polyprotic Acids

	Each acid molecule donates 1 H ion to the solution
	Each acid molecule can donate 2 or more                                                                                                      H ions to the solution

	eg: HCl  
	eg: H2SO4 (diprotic)

	      HF
	      H2CO3

	      HBr
	      H3PO4 (triprotic)
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4. Polyprotic acids undergo several dissociation reactions, dep

ending on the conditions

H3PO4    +    H20    (    H3O+   +    H2PO4-
H2PO4-    +    H2O    (   H3O+    +   HPO42-
HPO42-    +    H2O    (     H3O+    +    PO4-3
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5. Amphoteric: a substance that can act as an acid and a base. 

   
eg:   H20   (    H+   +    OH-             

Water undergoes self-ionization, which is why it can act effectively as an acid or a base

6. Naming Acids
a. Binary: H+  +  a nonmetal (only 2 elements total)

Prefix - hydro - name of element - ic
eg. HCl

HBr

HF

HI
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b. OxyAcids: H+  +  oxygen + another element is added

       

- as more oxygen is added, the name changes

1.  H+ +  polyatomic ion with ate ending = polyatomic ion - ic ending




eg. H2SO4  - sulfuric acid



    
      HNO3  -  nitric acid



2.  H+ +  polyatomic ion with ite ending = polyatomic ion - ous ending

eg. H2SO3 – sulfurous acid

  
      HNO2 – nitrous acid
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7. Salts – ionic compounds produced from an acid/base neutralization reaction (reaction between strong acid and strong base).

eg:     HCl    +    NaOH     (    NaCl    +    H2O 

         
         Acid           Base            
   Salt           Water

The net ionic equation for this neutralization reaction would be:


         H+(aq)   +   OH-(aq)    (    H2O(l) (always this for strong acid/strong base)

So the spectator ions were Na+ and Cl- in this reaction
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8. Nonmetallic Oxide - a compound containing a nonmetal and oxygen

 - acid anhydride - mixed with H2O will form an acid

9. Metallic Oxide - a compound containing a metal and oxygen

- base anhydride - when mixed with water will form a base.

10. Conjugate Acid-Base Pairs


- conjugate acid – produced when a base accepts a hydrogen ion from a base


- conjugate base – produced when an acid donates a hydrogen ion to a base


a. conjugate acid-base pairs (acids in water)



  ↓                                                                 ↓



HX(aq)   +   H2O(l)   ↔    H3O+(aq)     +        X-(aq)


Acid
       Base
 Conjugate
    Conjugate






      Acid
        Base




           ↑                    ↑


b. conjugate acid-base pairs (bases in water)




NH3(aq)     +      H2O(l)     ↔      NH4+(aq)     +     OH-(aq)


Base

  Acid

Conjugate 
Conjugate







   Acid

    Base





     

11. Ion Product Constant for Water = (Kw)

H20         +          H2O (------(  H3O +      +          OH- 

     (*Hydrogen bonding forces are so strong)
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Kw = [H3O +][OH-] = 1.0 x 10-14

                     [ acid]   [base]
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12.  Calculating the Kw:  All strong acids and bases dissociate completely.  
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Given: 3.0 x 10-2 M of NaOH, determine the hydronium and hydroxide ion concentrations in this solution.  


 
a.   NaOH (s)   H20(  Na1+ (aq)  +  OH-1 (aq)


b.   Kw = [H3O+][OH -] 

3.0 x 10-2 mol of NaOH   1mol OH –           =          3.0 x 10-2 mol of OH-

                            L                       1mole NaOH                                       L


c.  Now that you know 2 out of the 3 (Kw and OH-)  you can solve for the third (H30 +)


H3O +  =  1.0 x 10 -14    =  3.3 x 10-13 mol


     3.0 x 10 -2                             L

Given: 1.0 x 10-4 M of Ca(OH)2, determine the hydronium and hydroxide ion concentrations in this solution.  


 
a.   Ca(OH)2 (s)   H20(  Ca2+ (aq)  + 2 OH-1 (aq)


b.   Kw = [H3O+][OH -] 

1.0 x 10-4 mol of   Ca(OH)2   2 mol OH –           =          2.0 x 10-4 mol of OH-

                            L                         1mole Ca(OH)2                                       L


c.  Now that you know 2 out of the 3 (Kw and OH-)  you can solve for the third (H30 +)


H3O +  =  1.0 x 10 -14    =  . x 10-13 mol


     2.0 x 10 -4                             L

13. pH of solutions – pH is a measure of the hydrogen ion in a solution


- scale goes from      1        2   3   4   5    6            7             8   9   10   11   12   13             14




       acidic
                           neutral

                                basic
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14.  Calculating pH:  

pH = -log [H3O +] 

 note: if you are given the OH – then you may need to use Kw first.

15.Titrations – measured amount of solution is reacted with a known volume of another solution (one with an unknown concentration) until an equivalence point is reached

a. relates five parameters: concentration of acid, concentration of base, volume of acid, volume of base, and acid/base mole ratio

b. equivalence point: when mole ratio exactly equals mole ratio required by reaction stoichiometry

c. end point: point at which an indicator changes color during a titration

     d.  formulas to remember when performing titrations



Molarity = mols



        Liter 
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16. Indicator – Chemical dyes that change color as pH changes

· different indicators change colors at different pH levels

· for any titration, you must choose an appropriate indicator (that will change color in the pH range you are interested in) that’s color change matches the equivalence point

17.  Reactions involving acids, bases and salts
a.  neutralization reaction:  acid + base  = salt  + water

                ex.   HCl    +    NaOH     (    NaCl    +    H2O 

         
         Acid           Base            
   Salt           Water

b. Nonmetallic oxide and water:

      ClO3(aq)    +    H2O(l)    (    HClO4(aq)
       SO3(aq)    +    H2O(l)    (    H2SO4(aq)
c. Metallic oxide and water
                     MgO(s)    +    H2O(l)    (    Mg(OH)2(aq)

    Net ionic =  MgO(s)   +   H2O(l)    (    Mg2+(aq)   +   2OH-(aq)


 Na2O(s)    +    H20(l)    (    2NaOH(aq)
     Net ionic =  Na2O(s)    +    H20(l)    (    2Na+(aq)    +    OH-(aq)
d.  Metal and an acid
Mg  +  HCl (  MgCl2  +  H2  (single replacement—remember to consult activity series)

e.  Acid and a Carbonate compound
acid  +  carbonate compound ( Carbon dioxide  + water  +  salt.  

2H3PO4  + 3 CaCO3 (                     3 CO2          +  3H2O  +  Ca3 (PO4)2  

