VANDERBILT STUDENT VOLUNTEERS FOR SCIENCE

http://studentorgs.vanderbilt.edu/vsvs
Testing Household Chemicals

Goal: To identify an unknown household chemical by comparing its physical and chemical properties to those of known household chemicals. 

Adapted from: Chemical Tests: Teacher’s Guide, Science and Technology for Children, National Science Resources Center, National Academies of Science, 1994. Mystery Powders: Teacher Edition, Elementary Science Study (ESS), 1974.
Lesson Outline:
I.  Introduction:  Volunteers will review the difference between chemical and physical properties with students.  Volunteers will then explain how we can tell substances apart by observing their physical properties and by testing their chemical properties.  Volunteers will go over the different chemical tests that the students will be using to test the chemical properties of known powders.
II. Testing Household Chemicals:  Volunteers will distribute the materials to students and then show students the numbers and letters on the well plates.  A volunteer will demonstrate the procedure for students.  First, students will observe some physical properties of sugar and powdered sugar by using a hand lens and placing a scoop of each sugar onto a piece of construction paper.  Volunteers will need to explain the difference between powders and crystals.  Students will then add a scoop of each powder to the wells following the order on the Observation Sheet.  They will then add the appropriate chemicals (indicated on the Observation Sheet and record their observations.
III. Identification of an Unknown Household Chemical:  Students will identify an unknown household chemical (A or B) using the same chemical tests used for Part II.  They will compare their results to the known household chemicals.  
Materials: (enough for 15 pairs of students, 1 set of VSVS volunteers)
16 plates
16 24-well plates 
16 observation sheets

2 vials litmus paper (1 red and 1 blue)

16 dropper bottles of iodine


16 dropper bottles of water

16 dropper bottles of HCl

16 Ziploc bags containing:

1 1-oz. wide mouth bottle of sugar


1 1-oz. wide mouth bottle of powdered sugar


1 piece of black construction paper

1-oz. wide mouth bottle of Tide


1-oz. wide mouth bottle of Baking soda


1-oz. wide mouth bottle of Sugar


1-oz. wide mouth bottle of Talc (baby powder)


1-oz. wide mouth bottle of Cornstarch


1 small scoop


1 Kim-Wipe


5 toothpicks – for stirring
1 hand lens

1 Ziploc bag containing:
16 1-oz. wide mouth bottles labeled Unknown Household Chemical A (8) and B (8)



A=Baking Soda,    B= Cornstarch

16 1-oz. wide mouth bottles labeled Mixture Household Chemical.  (Mixture = flour plus baking soda)
I.  Introduction:

· Ask students: What is a physical property?  What is a chemical property?
· Include the following information in the discussion:

· Physical properties are properties that may be observed without altering the chemical make-up of the material. 
· Some examples include color, smell, shape or the ability to dissolve. 
· A chemical property of a substance is its ability to transform into new materials. 

· Some examples are the formation of rust and burning wood.

· Tell the students that in today’s lab it is important that they make good observations during each step of the procedure. 
· Often when we come into contact with things that look very much the same, we want to find out ways we can distinguish them from one another.
· Tell the students that in today’s lab they will be relying on their scientific skills to record differences between five WHITE household powders.  They will then use the same tests to identify an unknown powder.  
· All the powders can be found in a household.

· Some of the powders, such as baking soda, can be found in the kitchen and are used for baking needs. Another powder, Tide, is a popular laundry detergent. 
· At first glance, many of these powders will look very much the same.  Tell the students that there are many chemical tests that can give information about the properties of unknown substances.  
· In today’s lab, information about the properties of several Household Chemicals will be obtained by reacting each of them with the same four chemicals.  
· The four chemicals used for testing in today’s lab are water, hydrochloric acid, iodine solutions and litmus paper. 

The following information should be discussed with the students before they begin their observations.  The four test chemicals are added to the household chemicals to determine if the following reactions occur:

1. Water is added to determine if the household chemical is soluble in water.

2. Litmus paper is used to determine the acidity/basicity of the household chemical in water.  
· blue litmus paper turns red in acid
· red litmus paper turns blue in base 
3. Hydrochloric acid is added to determine if the household chemical contains a carbonate ion
· Acids react with carbonate ion to give carbon dioxide gas.

4. Iodine solution is added to determine if the household chemical is starch.
· When iodine comes in contact with starch, it will give a black color. 
II. Testing Household Chemicals
Divide students into pairs and distribute materials for each pair:

1 dropper bottle of water, HCl, and iodine

1 Ziploc bags containing the bottles of known powders and lens etc

6 pieces of red and 6 pieces of blue litmus paper

1 well plate

1 plate
1 observation sheet 
Do not give students the unknown bottles until the properties of the known powders has been completed.

Tell the students to remove all materials from the Ziploc bags and place them neatly on their desks without opening any yet. 

1. Instruct the students to set-up their well plates below the diagram on the observation sheet.  
2. Have students look at the 24-well plate.

3. Show the students how to find the letters A, B, C, and D and the numbers 1-6 on the 24-well plate. 
4. Then show them how to match the letters and numbers with the lab sheet grid. While this is being done, another volunteer should copy the observation sheet onto the board to record class data. 

A. Observing Physical Appearance.

1. Tell students to place the containers of sugar and powdered sugar on the labeled positions on the observation sheet.
2. Then they should use the small scoop to put some of each substance on the black square directly beside the container.  Stress the importance of wiping the scoop off before changing powders.
3. Have the students use their hand lens to examine the sugar and the powdered sugar.  Discuss the difference between crystals and powders.

4. Then have the students take the containers of white solids and place them on their labeled positions.

5. Tell them to use the small scoop and place some of each solid onto the black square directly below their container.  Stress again the importance of wiping the scoop off before changing powders.
6. They should observe the powders through the hand lens. Do they see crystals or powder? If they see crystals, are they large or small? 

7. Tell them to circle the best description in the appropriate box in the first row on the data sheet.  

B. Observing the Chemical Properties
· Tell the students to place 1 scoop of the powders in all the appropriate wells as indicated on the observation sheet. Stress again the importance of wiping the scoop off before changing powders.
· Tell students to look for changes such as dissolving, fizzing, color changes.

· Instruct students to record their observations in the appropriate spaces on their sheets.  Then record the class observations on the board.

1. Testing for solubility in water:

Place 4-5 drops of water in the first row of powders and stir with a different toothpick for each powder. After stirring, keep the toothpick in the well until it is needed for the next liquid. This way the toothpicks will not be contaminated with another powder.
2. Testing the acidity of the powders in water: 
Test the solutions just made in row one. Dip the red and blue litmus papers into the well and record the color changes.

3. Testing reaction to acid:

Place 4-5 drops of HCl in the second row of powders.  Record observations as before. 
4. Testing reaction to iodine:

Place 4-5 drops of iodine solution in the third row of powders.  Record observations by circling the best description.
5. Have students return the known powders to the bag, leaving the liquids and litmus paper out for use in the next section.

III.  Identification of an Unknown Household Chemical

· Tell students that we are going to use the results from the known household chemicals to identify unknown household chemicals.

· Distribute the Unknown Household Chemical A OR Unknown Household Chemical B.
· Instruct the students to examine the powder with their hand lens and record their observations. 

· Have the students place 1 scoop of the “Unknown Household Chemical” in the appropriate column of their well plates. 

· Have students repeat the tests from the known Household chemical to their unknown.
· Record all observations by circling the best description.
· Ask the students to compare the results of the “Unknown Household Chemicals” reactions with those of the known powders and try to determine which powder it is. Have them record their decisions. 

· Reveal the identity of “Unknown Household Chemicals” A and B.  (Household Chemical A = Baking soda, Household Chemical B = Cornstarch)

· Collect the “Unknown Household Chemicals” bags and the well plates.  Rinse the well plates out in a sink (either in the classroom or in the rest room). Then place them all in the Ziploc bag.  Tell the students to return the other materials to the appropriate bags. Collect the #1 and #2 bags.

IV.  Identification of an Unknown Mixture Household Chemical

· Tell students that the mixture is a Household chemical that contains 2 of the known chemicals.  Have students repeat the tests from the known Household chemical to their unknown mixture.

· Record all observations by circling the best description.

· Ask the students to compare the results of the “Unknown Household Chemicals” reactions with those of the known powders and try to determine what the mixture contains.  Have them record their decisions. 

· Reveal the identity of the mixtures.

· Collect the “Unknown Household Chemicals” bags and the well plates.  Rinse the well plates out in a sink (either in the classroom or in the rest room). Then place them all in the shoebox..  Tell the students to return the other materials to the appropriate bags. 

Household Chemicals Observation Chart
	
	TALC

1
	CORNSTARCH

2
	BAKING SODA

3
	TIDE

4
	UNKNOWN

(A OR B)

5
	UNKNOWN

MIXTURE

6



	What does it look like?
	White Crystal

White Powder 
	White Crystal

White Powder
	White Crystal

White Powder
	White Crystal

White Powder
	A

B 


	

	ROW A
What happens when water

is added?

Does litmus paper change color?


	A1
Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic


	A2
Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic


	 A3
Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic


	A4
Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic


	A5
Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic


	A6
Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic



	ROW B

Does it react with acid

(HCl)

(is a gas given off?)


	B1
No bubbles

Bubbles (gas given off)


	B2
No bubbles

Bubbles (gas given off)


	B3
No bubbles

Bubbles (gas given off)


	B4
No bubbles

Bubbles (gas given off)


	B5
No bubbles

Bubbles (gas given off)


	B6
No bubbles

Bubbles (gas given off)



	ROW C

What happens when iodine is added?


	C1
Iodine remains yellow

Iodine turns purple or black


	C2
odine remains yellow

Iodine turns purple or black


	C3
Iodine remains yellow

Iodine turns purple or black


	C4
Iodine remains yellow

Iodine turns purple or black 
	C5
Iodine remains yellow

Iodine turns purple or black

	C6
Iodine remains yellow

Iodine turns purple or black

	ROW D.
	
	
	
	
	
	


What is your Unknown Household Chemical? 

A = ____________________        or B = ____________________

· Household Chemicals Observation Chart - Answers
	
	TALC

1
	CORNSTARCH

2
	BAKING SODA

3
	TIDE

4
	UNKNOWN

(A OR B)

5
	MIXTURE

6

	What does it look like?
	White Powder 
	White Powder
	White Powder
	White Powder
	A= Baking soda

B= Cornstarch
	

	ROW A
What happens when water

is added?

Does litmus paper change color?


	A1

Does Not Dissolve

No change = Neutral


	A2

Does Not Dissolve

No change = Neutral


	 A3

Dissolves

Blue = Basic


	A4

Dissolves

Blue = Basic


	A5

A= Baking soda

B= Cornstarch
	A6

Mixture

	ROW B

Does it react with

Acid (HCl)

(is a gas given off?)


	B1
No bubbles


	B2
No bubbles


	B3
Bubbles (gas given off)


	B4
No bubbles


	B5
A= Baking soda

B= Cornstarch
	B6
Mixture

	ROW C

What happens when iodine is added?


	C1
Iodine remains yellow


	C2
Iodine turns purple or black


	C3
Iodine remains yellow


	C4
Iodine remains yellow


	C5
A= Baking soda

B= Cornstarch
	C6
Mixture

	ROW D
	
	
	
	
	
	


INSTRUCTION SHEET – HOUSEHOLD CHEMICALS

Place all containers of solids on the labeled squares on the observation sheet.
A.  Observing Some Physical Properties

1. Place a small scoop of sugar and powdered sugar side by side on the black square directly beside its container.  Wipe the scoop off before changing powders.

2.  Use a hand lens to examine the sugar and the powdered sugar.  Discuss the difference between crystals and powders.

3.  Use the small scoop and place some of each solid directly below their container.  Wipe the scoop off before changing powders.
5.  Observe the powders through the hand lens. Do you see crystals or powder? If you see crystals, are they large or small? 

6.  Record observations by circling the best description in the appropriate box
B. Observing some Chemical Properties

1.  Place 1 scoop of the powders in the appropriate wells as indicated on the observation sheet. Wipe the scoop off before changing powders.

2.  Place 4-5 drops of water in the first row of powders and stir with a different toothpick for each powder. After stirring, keep the toothpick in the well until it is needed for the next liquid. This way the toothpicks will not be contaminated with another powder.

3.  Record your observations by circling the best description in the appropriate spaces on your observation sheet. (Does it dissolve?) 
4. Test the acidity of the solutions in row one. Dip the pH paper into the well and observe color changes.  Circle the best description of you observation.

5. Place 4-5 drops of hydrochloric acid in the second row of powders.  Circle the best description of you observation.  (Does it bubble (produce a gas)?) 
6. Place 4-5 drops of iodine solution in the third row of powders. Circle the best description of you observation.  (Does it change color?) 
C.  Identifying an Unknown Household Chemical.

The “Unknown Household Chemical” is actually one of the known powders
Repeat all the steps in A. (Physical Properties) and B. (Chemical Properties) and record observations.  Compare the results of the “Unknown Household Chemicals” reactions with those of the known powders and try to determine which powder it is. Record your decisions on your observation sheet.

D.  Identifying a Mixture.

The mixture is a combination of 2 of the known powders.
Repeat all the steps in A. (Physical Properties) and B. (Chemical Properties) and record observations.  Compare the results of the Mixture reactions with those of the known powders and try to determine what it is. Record your decisions on your observation sheet.

Household Chemicals Observation Chart




1. Place well plates on the picture below.  Make sure that you can see the letters in the wells.

 
Talc
   Cornstarch     Baking Soda       Tide         Unknown       Mixture





(BS)
Add Water
Test for pH

Add HCl
Add Iodine
	
	TALC

1
	CORNSTARCH

2
	BAKING SODA

3
	TIDE

4
	UNKNOWN

(A OR B)

5
	UNKNOWN

MIXTURE

6



	What does it look like?
	White Crystal

White Powder 
	White Crystal

White Powder
	White Crystal

White Powder
	White Crystal

White Powder
	A

B 


	

	ROW A
What happens when water

is added?

Does litmus paper change color?


	A1

Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic


	A2

Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic


	 A3

Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic


	A4

Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic


	A5

Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic


	A6

Dissolves

Does Not Dissolve

Red = acidic

No change = Neutral

Blue = Basic



	ROW B

Does it react with acid

(HCl)

(is a gas given off?)


	B1

No bubbles

Bubbles (gas given off)


	B2

No bubbles

Bubbles (gas given off)


	B3

No bubbles

Bubbles (gas given off)


	B4

No bubbles

Bubbles (gas given off)


	B5

No bubbles

Bubbles (gas given off)


	B6

No bubbles

Bubbles (gas given off)



	ROW C

What happens when iodine is added?


	C1

Iodine remains yellow

Iodine turns purple or black


	C2

odine remains yellow

Iodine turns purple or black


	C3

Iodine remains yellow

Iodine turns purple or black


	C4

Iodine remains yellow

Iodine turns purple or black 
	C5

Iodine remains yellow

Iodine turns purple or black


	C6

Iodine remains yellow

Iodine turns purple or black

	ROW D

Empty
	
	
	
	
	
	


What is your Unknown Household Chemical? 

A = ____________________        or B = ____________________

What is your UnknownMixture? 

Note: As one volunteer demonstrates, the other volunteers should walk around and help the students.


























Powdered sugar








Sugar








Mixture A or B








Unknown A or B








Tide








Baking Soda








Cornstarch








Talc
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C5





C6





Cornstarch








Talc





Talc





Cornstarch
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Tide





A5
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Talc





Cornstarch





BS





Tide
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