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Chapter 10: Detailed Summary

Acids and Bases
Many chemicals can 
be classified as acids 
or bases. According 
to the Brønsted-
Lowry definition, 
an acid is a chem-
ical that donates a 
hydrogen ion, H+, 
and a base is a chem-
ical that accepts a 

hydrogen ion. Hydrogen chloride, HCl, behaves as an 
acid when it donates a hydrogen ion to water, H2O, 
which behaves as a base, to form the hydronium ion, 
H3O+. BAAD is an acronym for remembering which 
is which: Base Accepts and an Acid Donates.
 An alternative and more universal definition 
of acids and bases is the Lewis definition, which 
focuses on the role of lone pair electrons. By this 
definition, a base is a chemical that provides a lone 
pair of electrons to another chemical that acts as 
an acid by receiving that pair of electrons. Water, 
for example, behaves as a base when one of the 
lone pairs on oxygen attacks the positively charged 
hydrogen of a hydrogen chloride molecule, HCl. The 
Lewis definition is more universal than the Brønsted-
Lowry definition because it also includes acids and 
bases that do not involve hydrogen.
 In chemistry, salt is a general term mean-
ing any ionic compound formed from the reaction 

between an acid and a base. Salts are far less corro-
sive than the acids and bases from which they form. 
The corrosive properties of an acid and a base, there-
fore, appear to be “neutralized” as they react with 
each other, which is why acid-base reactions are 
also known as neutralization reactions. Understand, 
however, that the corrosive properties disappear 
simply because after the reaction (chemical change) 
the acid and base themselves no longer exist.
 Some acids donate their hydrogen ions quite 
readily. They can do so because the resulting neg-
ative ion that forms is relatively stable. Hydrogen 
chloride, HCl, for example, can lose a hydrogen ion, 
H+, rather easily because the chlorine atom is able 
to accommodate a negative charge so well. (Recall 
from Chapter 4, how chlorine and other atoms to the 
upper right side of the periodic table have strong 
effective nuclear charges, which means they read-
ily attract electrons.) Hydrogen chloride, therefore, 
behaves as a strong acid. In other words, it will donate 
its hydrogen ion at nearly any opportunity. This is in 
contrast to a molecule like acetic acid, which does 
not donate a hydrogen ion so readily. Acetic acid, 
therefore, qualifies as a weak acid. A strong acid will 
result in a solution that contains many ions. Such a 
solution will conduct electricity better than a solu-
tion of a weak acid. Just as there are strong and weak 
acids, there are also strong and weak bases.
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 Water is both a weak acid and a weak base. 
Because of its ability to behave both as an acid and 
a base it is said to be amphoteric. The product of a 
water molecule reacting with a water molecule is 
the hydronium ion, H3O+, and the hydroxide ion, 
OH-. In any solution of water, the concentration of 
hydronium ions multiplied by the concentration 
of hydroxide ions equals a constant. Using units 
of molarity at a temperature of 25°C, this constant 
equals 1 x 10-14. In pure water, the concentration of 
hydronium and hydroxide ions is the same and is 
equal to 1 x 10-7 M.  In an acidic solution, the concen-
tration of hydronium ions increases, which means 
that the concentration of hydroxide ions necessar-
ily decreases. Conversely, in a basic solution, the 
concentration of hydroxide ions is greater than the 
concentration of hydronium ions. We measure these 
relative concentrations using pH, which is the neg-
ative log of the hydronium ion concentration. A pH 
of 7 is neutral, while a pH below 7 is acidic and a pH 
above 7 is basic, also called alkaline. So, what is a 
log? Logs are really easy. The log is simply the power 
to which 10 is raised, thus the log of 10-7 equals –7. 
The concentration of hydronium ions in pure water 

is 10-7, which is why the pH of pure water (at 25°C) 
is –log(107) = -(-7) = 7.
 A buffer solution resists changes in pH. It 
does so by having two solutes: one that neutral-
izes any incoming acid and another that neutralizes 
any incoming base. Common buffer solutes include 
a weak acid plus the salt of that weak acid, which 
itself behaves as a weak base. Our blood is buffered 
with solutes such as carbonic acid and sodium bicar-
bonate, both of which are affected by our rate of 
breathing.
 Rainwater is naturally acidic because it 
absorbs atmospheric carbon dioxide, which reacts 
with the water to form carbonic acid. Atmospheric 
pollutants, such as sulfur dioxide, SO2, and nitro-
gen dioxide, NO2, result in stronger acids, which can 
make rainwater even more acidic. Our oceans are 
alkaline because of the minerals they contain. As 
a result, the ocean is able to absorb much, but not 
all, of the carbon dioxide we place into the atmo-
sphere. Consequently, the ocean is slowly becoming 
more acidic, which is beginning to have measurable 
impact on various marine ecosystems.

Summary of Terms

Acid  A substance that donates hydrogen ions.

Acidic Said of a solution in which the hydronium 
ion concentration is higher than the hydroxide ion 
concentration.

Amphoteric  A description of a substance that can 
behave as either an acid or a base.

Base  A substance that accepts hydrogen ions.

Basic Said of a solution in which the hydroxide 
ion concentration is higher than the hydronium 
ion concentration. Also sometimes called alkaline.

Buffer solution  A solution that resists large 
changes in pH, made from either a weak acid and 
one of its salts or a weak base and one of its salts.
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Hydronium ion  A polyatomic ion made by adding 
a proton (hydrogen ion) to a water molecule.

Hydroxide ion A polyatomic ion made by remov-
ing a proton (hydrogen ion) from a water molecule.

Neutral Said of a solution in which the hydronium 
ion concentration is equal to the hydroxide ion 
concentration.

Neutralization  A reaction between an acid and 
a base.

pH  A measure of the acidity of a solution, equal 
to the negative logarithm of the hydronium ion 
concentration.

Salt  An ionic compound commonly formed from 
the reaction between an acid and a base.


