Acids, Bases, and Salts
Acids, Bases, and Salts
Are electrolytes- they conduct electricity when dissolved in water (aq) or when melted (l) due to mobile ions. They will not conduct electricity in the solid state (s).

Arrhenius Theory of Acids & Bases
Acids: Substances that produced an:

H+ ion (hydrogen ion) or H3O+ ion (hydronium ion) as the only positive ions in the solution- (acidic)

Hint: Formulas for acids start with an “H” or end with a “COOH” - carboxyl group

Bases: substances that produce an: 

OH- ion (hydroxide ion) as the only negative ion in the solution except when combined with a carbon atom (then it is an alcohol)- (basic)

Bronsted-Lowry Theory of Acids & Bases
Acids: a substance that donates an H+ ion, or a proton (H+ is a proton)

Bases: a substances that accepts an H+ ion
The acids and bases are conjugate pairs

Amphoteric Substances
Substances that act as an acid and/or a base

H2O -----------> H3O+(acid) OR OH- (base)

NH3 -----------> NH4+ (acid) OR NH2- (base)

pH - is a measure of the concentration of the hydrogen/hydronium ions [H+] and [H3O+]   

pH= -log[H3O+] or pH = -log [H+]
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Hint: the pH value is always the positive value of the exponent     

In almost all acids and bases there is a combination of both [H+] ions and [OH-] ions- whichever concentration is higher determines if the substance is an acid or a base. If the concentrations are equal the substance is HOH or water. 

In a substance if:

[H+] is greater = acid

[OH-] is greater = base

Changes in pH
Each change on the pH scale is a 10-fold change in the [H3O+] ion concentration

Change 1---> 3 is a decrease 100 fold

Change 1---> 4 is a decrease 1000 fold

Change 4---> 1 is an increase 1000 fold

The number of zeroes always indicates the change in pH

Hint: As the [H+] concentration increases pH decreases

        As the [H+] concentration decreases pH increases

Understanding Logs:

 pH= -log(1.0 x10-1) = 1
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Acids/Base Reactions
1. Acid reacting with metals

Certain active metals will produce hydrogen gas (H2) through a single replacement reaction when placed in acid

These metals are above H2 on Table J (more active)

The metals below H2 (less active) on Table J will have no reaction (Cu, Ag, and Au)

Ex. 2HCl+ Fe ---> H2+ FeCl2
      HCl + Pb ----> H2+ PbCl4     

      2HCl + Cu ---> no reaction because Cu is less active that H2
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Neutralization Reaction/Titration Procedure/Titration Formula
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(#H) MaVa= MbVb (#OH-)

                 “yields”
Acid+Base ------> Salt+Water

HCl+NaOH----> HOH+NaCl   *Double Replacement*

The net ion neutralization    H+  + OH- ----> HOH (water)

                                            pH of 1 + pH of 13 ----> pH of 7 (neutral)

                                            Na+ and Cl- are spectator ions

Titration Formula

MaVa= MbVb





Ma= Molarity of acid (M)              



Va= Volume of acid (mL or L)

Mb= Molarity of base (M)

Vb= Volume of base (mL or L) 

monoprotic acid (H+) = HCl, HBr

monohydroxy base (OH-)= NaOH

diprotic acid (2H+)= H2SO4
dihydroxy base (2OH-)= Ca(OH)2
*There is an indirect relationship between both sides of this reaction*
