Chapter 21.3 Learning Goals

e Differentiate between acids and bases.
* Define pH.

* Explain the significance of acids, bases, and pH to
living organisms and the environment.

21.3 What are acids?

* An acid is a compound that dissolves in water to make
a particular kind of solution.

* Chemically, an acid is any substance that produces
hydronium ions (H;0+) when dissolved in water.

What an acid does in water
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21.3 What are acids?

Some Common Acids

Some properties of acids are: (relatively weal)

1. Acids create the sour taste in foo : .
like lemons.

2. Acids react with metals to produc rengon S
hydrogen (H,) gas.

3. Acids change the color of blue (‘A\
litmus paper to red. ~ud

4. Acids can be very corrosive, \@“f‘&l
destroying metals and burning sk

through chemical action. G

Vinegar Lemon juice

21.3 Bases

* A base is any substance that dissolves in water
and produces hydroxide ions (OH").

What a base does in water
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NaOH Na* OH~

Sodium hydroxide Sodium ion (+) Hydroxide ion (-)
(base)




21.3 What are bases?

Some properties of bases are:

Some Common Bases

1. Bases create a bitter taste.

2. Bases have a slippery feel, like soap.

3. Bases change the color of red litmus
paper to blue.

4. Bases can be very corrosive, destroying
metals and burning skin through
chemical action.
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Acetic acid in solution




@ o | ©

OH”

NaOH H,0 .
. . Hydroxide
Sodium hydroxide Water ion (-)
© e ©-o ‘)
-3 C v
lon lon
SAE") P
o \
(@ ©

Sodium hydroxide in solution

21.3 Acids and bases

* One of the most important properties of water is its
ability to act as both a weak acid or as a weak base.

* In the presence of an acid, water acts as a base.

* Inthe presence of a base, water acts as an acid.
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Acids and Bases in Water

What an acid does in water
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HCI Water Hydmmum ion (+)
Hydrochleric acid Chlorlde ion {

\What a base does in water
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NaOH Na* OH"
Sodium hydroxide Sodium ion (+) Hydroxide ion (-)
(base)

What ammonia (base) does in water
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21.3 The pH scale

* The pH scale ranges from 0 to 14.
— Acids have a pH less than 7.
— A base has a pH greater than 7.
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21.3 The pH scale

* Red and blue litmus paper are pH indicators
that test for acids or bases.

Litmus paper

pH Scale

n— Battery acid,
stomach juices
n —— Lemon juice

More —— Soft drink,
acidic grapefruit €°

—— Tomato juice
Coffes, soft
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——Rain

Saliva, urine
—Milk
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—Soap,
milk of magnesia  —
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m ——Household fy
ammonia

E ——Household bleach
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21.3 pH in the environment

* The pH of soil directly affects the availability
of nutrients for plants.

Blueberries
grow best in
what pH soil?

21.3 pH in the environment

* The pH of water directly affects aquatic life.

How are frogs
and amphibians
sensitive to pH
changes?




pH Ranges in Nature

<4+—>» Dbest for plants
<4+——p fresh water lakes and streams
tolerated by trout

pH ranges in nature

strong acid neutral strong base

21.3 Acids and bases in your body

* Many reactions, such as the ones that occur in
your body, work best at specific pH values.

A The pH of stomach
W\ acid is 1.4

Mucous lining




21.3 pH and blood
* The pH of your blood is

. pH 6 normally within the range
(ﬁ of 7.3-7.5.
-3

* Holding your breath causes
blood pH to drop.

pH 8 * High blood pH can be
caused by hyperventilating.

21.3 Neutralization reactions

* When acid and base solutions are mixed in the
right proportions, the positive ions from the
base combine with the negative ions from the
acid.

* A new ionic compound forms and water is one
of the products.

* This is a neutralization reaction.




Neutralization of HCI by NaHCO,
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Sodium Hydrochlorlc
bicarbonate acid NaCl CO,
Salt Water Carbon
dioxide
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