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Student Instruction Sheet

Acids and Bases

Suggested Time:
1 Hour

	What’s important in this lesson:

· To review the properties of acids and bases and what is meant by a neutralization reaction.
· To review the pH scale.
· To determine the pH of common household products.



	Complete these steps:

1. Get the textbook, Science 9 Concepts and Connections and use it to start the student handout pages 1 and 2.  If you are having difficulty with a section, note this in the section below:  Questions for Teacher and move on to the next activity in your student handout.
2. Once pages 1 and 2 of the student handout are complete check your answers or your teacher will check the answers with the Answer Key.

3. Perform the Try This activity (Pg. 3 and 4 of Student Handout) if the teacher will allow.  Check your analysis answers for the lab on the answer key and then have your student handout checked as being completed on your Course Checklist.  (Note if the teacher will not allow the lab to be performed have your student handout checked after step 2).
4. Do the assessment activity.  Make sure you have about 10 -15 minutes to complete the test and give this to your teacher.  After your teacher has checked the assessment make sure to check it off as being completed on your Course Checklist.

5. Complete the Reflection Activity.  Get this checked as being completed on your Course Checklist.




	Hand-in the following to your teacher:

1. Assessment Activity.




	Questions for the teacher:




ACIDS AND BASES

PROPERTIES OF ACIDS AND BASES

Use the text pg. 106-107, 112 and 114- 115 to fill in the blanks.

PROPERTIES OF ACIDS

Most acids are ______-tasting.  Some of these acids include citric acid (in __________________, candies, and juices), lactic acid(



), and acetic acid (____________).
BUT, MOST acids are NOT safe to eat!  Example:  hydrochloric acid, ______________, _________________.
Acids are also _____________ which means that they eat away at ___________ and ____________.
Acids have a pH which is less than 7

PROPERTIES OF BASES

Most bases are _________-tasting.  Some examples are sodium bicarbonate 
(________________) and aluminum hydroxide (___________ like ____________).
BUT, MOST bases are NOT safe to eat!  Example:  sodium hydroxide (_________________) and potassium hydroxide (________).
Bases are usually ___________-feeling when rubbed between fingers.
Bases are good conductors of ______________.
Bases are also ______________.
Bases have a pH which is greater than 7.

NEUTRALIZATION

The chemical reaction that occurs between and acid and a base is known as




 .  The products of a neutralization reaction are 


 and 


.  Once a neutralization reaction has occurred the pH of the products will be neutral or 7.  The 


 is an ionic compound made up of
positive and negative ion pairs and is soluble in 

.  A neutralization reaction can be expressed generally by the word equation:

Acid + Base ( 

 + 


THE pH SCALE

The pH scale measures the number of 


 ions produced when an acid 

or a base is mixed with 


.  The greater the number of ions produced the stronger the acid, meanwhile if very few are produced then the substance is basic. The scale measures from  

 to 

.  Acids have a pH 


 7 while bases have a pH 


 7.  A ph of 7 is ______________ (not __________ or__________).  Pure ____________ has a pH of 7.

The acids and bases that are ______ very reactive (like the ones we can 

) are called “


“.  The acids and bases that are ______ reactive and __________ are called “_________”.  When strong acids are mixed with water, they break up easily and release lots of hydrogen ions.  The large amounts of hydrogen ions released cause the pH of the acid to be very low.  When weak acids are mixed with water they do not break up as easily, and therefore, do not release as many hydrogen ions.  Their pH is still low (less than seven), but is higher than strong acids.  The same idea works with bases.  Strong bases have very high pH values (over ten) while weak bases have pH values over 7, but lower than strong bases.
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TRY THIS ACTIVITY:  THE pH OF HOUSEHOLD SUBSTANCES

Materials:
safety goggles, microtray or spot plate, pH paper, eye dropper, household products (i.e.:  salt water, powdered milk, Tums, tap water, baking soda water, hand soap, hydrogen peroxide, Listerine, shampoo, orange juice, apple juice, sugar water, cornstarch, honey, ammonia, cooking oil, and pop)

Procedure:

1. Put on your safety goggles.  Use an eyedropper to put a few drops of one of the household products into a well on the microtray/spot plate.  Make sure to write down which well the product was placed into.

2. Clean the dropper with water and repeat step one for the rest of the household products.

3. Make a prediction in the chart below on what you think the pH of the household product will be.

4. Take a small piece of the pH paper and dip it into one of the wells.  Use the colour chart provided with the pH paper to determine the pH of each product.  Record the value in the chart below.  Classify the substance as an Acid, Base or Neutral.

5. Repeat for each of the substances in the microtray/spot plate, making sure to use a new piece of pH paper each time.

6. Dispose of the contents of the microtray/spot plate in the garbage.  Clean up and wash your hands.

Observations:

pH of Common Household Items 

	Substance Tested
	Predicted pH
	Actual pH
	Acid, Base or Neutral?

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Analysis: 

1. To be an acid, the range of pH must be:_________________.

2. To be a base, the range of pH must be:_________________.

3. To be neutral, the pH must be: _____________.

4. List the names of the substances you tested that are acids.

5. List the names of the substances you tested that are bases.

6. List the names of the substances you tested that are neutral (neither acids nor bases).

7.  List the substance/s that appear to be the strongest acids.

8. List the substance/s that appear to be the strongest bases.

Reflective Activity

Answer the following questions.

1. What are acids and bases?
2. What are some examples of acids and bases?
3. Explain the difference between a strong and a weak acid.
4. Name the type of reaction that occurs between an acid and a base.

Assessment and Evaluation

1. Indicate whether the sentence or statement is true or false.  If false, change the identified word or phrase to make the sentence or statement true.

T
F
a)
You do not need to take safety precautions when handling bases.
T
F
b)
An acid and a base will neutralize each other in equal amounts and concentrations.

T
F
c)
Acids are compounds that dissolve in water to produce hydrogen ions.

T
F
d)
Acids are bitter to taste while bases are sour.
T
F
e)
A solution with a pH of 4 is more acidic than a solution with a pH of 2.
1. Acids can eat through metals.  What is this property called?

a)
corrosive
b)
sour-tasting

c)
conductivity
d)
neutralization

2. What kind of pH would a strong acid have?

a)
1-3
b)
4-6
c)
8-10
d)
11-14

3. Which pH value is neutral?

a)
6
b)
6.5
c)
7
d)
7.5

4. If you spill hydrochloric acid on your hand, what should you do?

a)
scream

b)
neutralize it with a base

c)
place your hand under running water

d)
wipe off the acid with a paper towel

5. What does the pH scale tell you?
6. Classify the following pH values as a weak acid, strong acid, weak base, or a strong base:

a)
2.6





b)
8.6





c)
11.3





d)
6.1






7. Normal blood has a pH of about 7.4.

a)
Is blood acidic, basic, or neutral?
b)
If a person’s blood is found to be 7.6, is the blood more acidic or more basic than it should be?
c)
What should the body add to the blood to bring it back to 7.4 – an acid or a base?  EXPLAIN your answer.
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