Acid/Base Equilibrium Tips and Things to Remember

· Arrhenius Acid/Base reaction  (  “neutralization”      Acid + Base ( Salt + Water

· Bronsted Lowry  (  Acid donates H+ to the base. (Conjugates on the product side)

· HA  +  B  (  A-  +  HB+
Acid    Base   CB      CA

·  H+ = H3O+
· Ka = [H+][A-]     ( in reference packet

           [HA]

·  Bigger Ka = stronger acid (But we don’t have Ka values for the 6 strong acids)

· Strong acids:  HCl, HBr, HI, HNO3, H2SO4, HClO4
· Water is amphoteric (can be an acid or a base)

· Kw = 1.0 x 10-14 = [OH-][H+]

· pH = -log [H+]                              [H+] = 10-pH   ( NOT in ref. pack

· pOH = -log [OH-]                         [OH-] = 10-pOH  ( NOT in ref. pack

· pH + pOH = 14

· pH scale:  

· Acids are less than 7, bases are greater than 7.  

· Farther from 7 = stronger

· Each point on the pH scale changes by a factor of 10. (ex. 2 is 10x more acidic than 3)

· Number of sig. figs. in concentration = number of places after the decimal for pH value.

· Always determine the major species for an equilibrium problem.

· Strong acids dissociate completely, so no ICE box for them!

· % dissociation = amount dissociated    x 100

                            Initial concentration 

·  To check assumption, do          x        times 100.  Must be less than 5% to use the assumption.

                                           Initial conc.

·  Strong bases:  Group 1A metal hydroxides

                        Group 2A metal hydroxides  (less soluble)

·  If Ca(OH)2, multiply [Ca(OH)2] by 2 to get [OH-]

· NH3 is a weak base.

· Kb = [BH+][OH-]    ( in ref. pack         Higher Kb = stronger base

              [B]

· If OH- is a product, use Kb……if H+ is a product, use Ka
· (Ka)(Kb) = Kw = 1.0 x 10-14
· For weak polyprotic acids, only the first dissociation is significant.  Each Ka after that is small.

· For sulfuric acid, see example done in class.

· For salts: Split it up and see what it would form if mixed with water.

· If WA/SB (  Basic because the weak acid that forms pulls H+ off water, leaving OH-
· If SA/WB  (  Acidic because the weak base that forms pulls OH- off water, leaving H+
· If SA/SB  (  Neutral because neither ion reacts with water.

· If WA/WB  (  Higher Ka than Kb means acidic.  Higher Kb than Ka means basic

· When doing salts in equilibrium problem, always start with the ion in the salt and react it with water.

· Factors that determine acid characteristics:

· Polarity (most important) – Higher polarity (bigger difference in electronegativity) = more acidic

· Strength of bonds – Weaker bonds = more acidic

· Size – Bigger atoms = weaker bonds = more acidic

·  For H-O-X

· If X is very electronegative, H+ breaks off = acidic

· If X is very NOT electronegative, OH- breaks off = basic

· The more oxygen atoms around X = the more acidic the compound

·  Nonmetal oxides react with water to form acids

· Metal oxides react with water to form bases

· Lewis acid – accepts an electron pair;     Lewis base – donates the electron pair

1970

A comparison of the theories Arrhenius, Bronsted and Lewis shows a progressive generalization of the acid base concept. Outline the essential ideas in each of these theories and select three reactions, one that can be interpreted by all three theories, one that can be interpreted by two of them, and one that can be interpreted by only one of the theories. Provide these six interpretations.

1973 

A sample of 40.0 milliliters of a 0.100 molar HC2H3O2 solution is titrated with a 0.150 molar NaOH solution. Ka for acetic acid = 1.8(10–5
(a)
What volume of NaOH is used in the titration in order to reach the equivalence point?

(b)
What is the molar concentration of C2H3O2– at the equivalence point?

(c)
What is the pH of the solution at the equivalence point?

1975

Reactions requiring either an extremely strong acid or an extremely strong base are carried out in solvents other than water. Explain why this is necessary for both cases.

1977

The value of the ionization constant, Ka, for hypochlorous acid, HOCl, is 3.1(10–8.

(a)
Calculate the hydronium ion concentration of a 0.050 molar solution of HOCl.

(b)
Calculate the concentration of hydronium ion in a solution prepared by mixing equal volumes of 0.050 molar HOCl and 0.020 molar sodium hypochlorite, NaOCl.

(c)
A solution is prepared by the disproportionation reaction below.   Cl2 + H2O → HCl + HOCl


Calculate the pH of the solution if enough chlorine is added to water to make the concentration of HOCl equal to 0.0040 molar.

