
Acids, Bases and Salts



A.Properties
1.Acids

a.Donates H +

b.Sour taste
c.Reacts with metals
d.Turns blue litmus red, UI red, phth clear





2. Bases
a.Accepts H +

b.Tastes bitter
c.Feels slippery
d.Turns red litmus blue, UI purple, phth pink





B. Definitions
1.Arrhenius (1887) proposed that acids are compounds containing hydrogen 

that yield / donate that hydrogen (a proton) in solution. Bases are 
compounds containing hydroxide that yield / donate that hydroxide in 
solution.



2. Bronsted-Lowry 
(1923) broadened the 
Arrhenius definition. 
They proposed 
that acids are 
compounds that donate 
hydrogen (protons). 
This is the same as the 
Arrhenius definition. 
But they define bases 
as compounds that will 
accept hydrogen ions. 
There is no mention of 
hydroxide. Conjugate 
pairs are created by 
this giving and 
acceptance of the 
hydrogen. 





3. Lewis (1930’s) broadened the definition even more. He proposed that acids
    are substances that accept electron pairs, while bases are substances that
    donate them. 







C. Naming acids and bases
1.Rules for naming bases

a.Name the cation 
b.Name the anion. This will always be OH, hydroxide
c.No prefixes, no changing the suffix.





2. Rules for naming acids

a.When the anion comes from the periodic table, start with the prefix 
hydro-. EX. HF is called hydro-. Attach the root. This is the name of the 
element without the last syllable. EX. HF is called hydrofluor-. Now 
attach the suffic –ic to the end. EX. HF is called hydrofluoric. Lastly, add 
the word acid to the name. EX. HF is called hydrofluoric acid.

b. When the anion is polyatomic, you do not start with the prefix hydro-. 
    Determine the root. This is the name of the polyatomic ion. There is a 
    difference between the 2 kinds of suffixes in polyatomic ions. EX. HClO2

     starts out as chlorite. HClO3 starts out as chlorate. Now attach the 
    suffix –ous to the root, if the root ends in -ite. EX. HCLO2 (chlorite) 
    becomes chlorous. Attach the suffix –ic to the root, if the root ends in 
    -ate. EX. HClO3 (chlorate) becomes chloric. Lastly, add the word acid to
    the name. EX. HClO2 finishes as chlorous acid. HClO3 finishes as chloric
    acid.





D. The pH concept
1. Plain water will react with itself to become the 2 ions OH- (hydroxide ion)
    and H3O+ (hydronium ion)
                   EX. H2O  +  H2O   OH-  +  H3O+

2. The product of the concentrations of the hydroxide and hydronium ions
         is always equal to a total of 1 X 10-14 mol/l. 

3. Neutral solutions are such that the number of OH-  and  H3O+ is the same. 
        Both equal 1 X 10-7 mol/l.



4. An acidic solution is one in which the H3O+ concentration is greater than the 
   OH- concentration and a basic solution has an OH- concentration greater than 
   the concentration of H3O+.



5. Because the nomenclature of writing concentrations in scientific notation (EX.
   1 X 10-4) is so cumbersome, the pH scale was constructed. The power of the
   10 becomes a whole number on the scale.



6. The scale runs from 0 – 14. Acid solutions range from 0 – 6. Basic solutions 
    range from 8 – 14. Neutral solutions are at 7. The farther the number moves
    away from the 7, the stronger the solution. The strongest acid is pH 0, while 
    the strongest base is pH 14. The weakest acid is pH 6, while the weakest 
    base is pH 8.



 7. It is called the pH scale because the number on the scale indicates the power
     (pH) of the hydronium (pH) ion.
 8. There is also a hydroxide scale. This runs oppositely to the pH scale number
     wise, but equally in ion concentrations. 







E. Acid – base reactions
1.Neutralization is the term used to describe the reaction between an acid and

a base. This reaction will always yield a salt and water. 
EX. HCl  +  NaOH  NaCl  +  H20

2. This is the reaction that occurs when you take an antacid to settle an upset,
    ACIDIC stomach.



3. How can you determine the concentration of an acid or base? A process 
called titration is used. One substance (acid or base) is added to a known base
or acid until an equivalence point is reached. A color change will indicate 
when this happens. This is the point at which the original substance has been 
completely neutralized. Knowing the concentration of the substance you used 
and the amount, you can determine the concentration of the unknown. 



D. Measuring pH
      1. Indicators are chemical dyes that change color depending on the pH of 
          the substance





2. Strong acids completely dissociate/ionize in aqueous solutions, yielding many
    hydronium ions. Weak ones only do so slightly.



(a)The acid dissociation constant (Ka) is the ratio of the concentrations of the 
dissociated form to the undissociated form of an acid. The larger the Ka, the 
stronger the acid.

EX. HF + H2O ---- H3O+ + F-      Ka = [H3O+][F-]
                      [HF]

If 10 HF’s broke down into 7 H3O+and 7 F- and the last 3 HF did not break down,
the Ka would be set up Ka = [7][7]  =  49/3 = 16

                                        [3]
 
 EX. HCl + H2O ---- H3O+ + Cl-      Ka = [H3O+][Cl-]

                         [HCl]
If 10 HCl’s broke down into 3 H3O+and 3 Cl- and the last 7 HCl did not break 
down, the Ka would be set up Ka = [3][3]  =  9/7 = 1.3
                                                      [7]

 
In the 2 examples above, the HF has more dissociation (7 instead of 3), more 
H+/ H3O+ (7 instead of 3) production, a higher Ka (16 instead of 1.3), so is 
termed a stronger acid than the HCl.



3. Just like acids, strong bases 
dissociate completely in 
aqueous solution while weak 
ones react less.



4. Buffers are solutions that resist chance in pH 
even when acids / bases are added to it. This is 
important in body chemistry since a strict pH 
range must be observed in order for necessary 
chemical reactions to be carried out. Buffering is 
accomplished using a conjugate acid-base pair. In 
blood, this pair is H2CO3 and CO3

-2. When a 
person starts to hyperventilate, their blood gets 
too basic, the pH too high. There is not enough 
H+ in it. The H2CO3 will dissociate to become 
HCO3

-1 or CO3
-2, thus releasing some H+ to make

the blood more acidic. This will bring the pH back 
down. When a person holds their breath, their 
blood gets too acidic. The pH is too low. There is 
too much H+ in the blood. The CO3

-2 will pick up 
the excess H+ to become HCO3

-1 or H2CO3. This 
makes the blood more acidic, raising the pH back 
up.

 




