
Acids and Bases



Learning Outcomes

1.Identify an acid or base according to the   

Arrhenius or Bronsted–Lowry definitions.

2.Explain why the term “strong” is used 

differently when applied to an acid or a 

cup of coffee.

3.Use Ka to access how strong/weak an acid 

is.



Class Question!



Acids and Bases

https://www.youtube.com/watch?v=mnbS56

HQbaU

https://www.youtube.com/watch?v=mnbS56HQbaU


Fruit Acids



Acids Are Sour

Citric Acid + Sugar = Sour Sanding



Acids Dissolve Many Metals



Acids Can Dissolve Teeth

Brush your teeth 30 minutes 

after drinking an acidic beverage



Bases Are Bitter

Chocolate Nibs

Chocolate Bar



Why Are Nibs Bitter?

Caffeine Theobromine



Bases Are Slippery



Products With Bases



Acids and Bases 

Change the Colors of Indicators

Bases turn red litmus paper blueAcids turn blue litmus paper red

Hydrangea in Acidic Soil! Hydrangea in Basic Soil!



Cabbage Juice!



Acids Produce H3O
+

Acid produce H3O
+ (hydronium ion)

H3O
+ is often abbreviated as “H+”

In CHEM 42 we will sometimes use both 

notations. In some applications one notation 

is more useful/helpful/instructive.



Arrhenius Definition: 

Acids Produce H+ and Bases Produce OH-



Bronsted-Lowry Definition

Acid: Proton (H+) donor

Base: Proton (H+) acceptor



Problem 1

Identify the acid and base in the following 

acid-base reaction.



Problem 2

Identify the acid and base in the following 

acid-base reaction.



Problem 3

What do you notice about the two acids and 

two bases in the following chemical 

equation?



Conjugate Acids and Bases



Conjugate Acids and Bases



Reactions of Acids and Bases

What are the products of the following acid-

base reaction? Hint, consider how you 

solved precipitation reactions?



Neutralization Reactions



Why Does CO2 Make Water Acidic?



Acidification of Water



Acid Rain Chemical Equations

Carbonic Acid

Sulfurous Acid

Sulfuric Acid

Nitric Acid



Ocean Acidification



Class Question!



Think-Pair Share

A strong cup of coffee is coffee that is more 

concentrated. Is a strong acid a more 

concentrated acid solution?



Strong Acids



Weak Acids



Strong Bases



Weak Bases



Acid Strength is Determined by Ka

When Ka is INFINITY (or a VERY, VERY, 
large number), the acid is STRONG. This 
means for ONE mole of acid you get one 
mole of H3O

+

When Ka is NOT INFINITY (in most cases a 
number less than 1), the acid is WEAK. This 
means that for MANY moles of acid, you get 
one mole of H3O

+



Analogy

One strong 

person can lift 

one car

Many weak 

people can lift 

one car



Star Wars Analogy

Yoda is strong in 

the Force and can 

move Luke 

Skywalker’s X-Wing

Luke is weak in the 

Force and cannot 

move his X-Wing 



Problem 4

Identify each of the following as either a 

strong acid or a weak acid.

HI HNO3 HCHO2

(Formic Acid)



Learning Outcomes

1. Demonstrate by example that water can act as an 
acid or a base.

2. Identify a solution as acidic, basic, or neutral.

3. Calculate the pH of a solution.

4. Explain why a difference of one pH unit is a factor 
of 10 difference in the hydronium ion 
concentration.

5. Explain what a buffer is and how blood pH is 
regulated with H2CO3/HCO3

-.



Water Can Act As Either an Acid or a Base!

Water is amphoteric!



Quantifying a Solution as Acidic, Basic, or Neutral

Acidic: [H3O
+] > [OH-]

Basic: [OH-] > [H3O
+] 

Neutral: [H3O
+] = [OH-]



pH Quantifies How 

Acidic or Basic A Solution Is



pH of Everyday Items!!



pH and pOH Definitions



Problem 5

A solution has a H3O
+ concentration of 

9.5 X 10-9 M. Calculate the pH and 

determine whether the solution is acidic or 

basic.



pH is a Log Scale!!



Problem 6

Which of the following are possible?

(a) A pH between 1 and 14

(b) A pH less than 1

(c) A pH greater than 14

(d) A negative pH



Buffers

A buffer is a solution that resists pH change.



Buffers Resist pH Change When Acid is Added



Buffers Resist pH Change When Base is Added



Why Must You Wait 30 Minutes to

Brush Your Teeth After Drinking a Cola?

1) Saliva has phosphate

2) Phosphate is a buffer!!



Problem 7

Blood must have a pH around 7.4. When the pH falls below 7.35 the 

body has acidosis and when the pH rises above 7.45 the body has 

alkalosis. When the pH deviates strongly from 7.4 the result is very 

harmful to the body. Which buffer do you think the body produces for 

the bloom steam to regulate the blood pH?


