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Optional:  Parts per Million Lab

Parts per Million Student Lab Directions
*adapted from Lab Aids, Incorporated

Materials:
· 1 Chemplate ®
· Small cup of water
· Red food coloring
· Pipette
· White sheet of paper
· Safety glasses

Lab Directions:
· Place a small piece of white paper under their Chemplate®.  
· Half-fill the large oval cup in the Chemplate® with water.  
· Put some extra tap water in a small container for rinsing their dropper.
· Place six drops of food coloring in cup 1 of each Chemplate®.
· Using the eyedropper, remove one drop of food coloring from cup 1 and add it to cup 2.  
· Rinse the dropper thoroughly and add 9 drops of clean water from the oval cup in the Chemplate®.  
· Mix thoroughly.
· Using the dropper, remove one drop of solution from cup 2 and add it to cup 3.  
· Rinse their dropper thoroughly and add nine drops of clean water from the oval cup in the Chemplate®.  
· Mix thoroughly.
· Repeat the procedure for cups 4–9.
· Record the colors of the solutions in the Student Data Table.  Determine the concentrations of the various cups and record them in the Student Data Table.  
· Cup 1 is a 1/10 concentration.

Parts per Million Student Data Table 


Name: 							  Date: 		
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Color
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Parts per Million Student Data Table 
Teacher Key

Name: 							  Date: 			

	
Cup
	
Color
	
Concentration

	1

	Dark red
	1/10 
    
.1

	2

	Cherry red
	1/100  
   
.01

	3

	Brick red
	1/1000  
   
.001

	4

	Blush
	1/10,000
     
.0001

	5

	Barely visible pink
	1/100,000  
   
.00001

	6

	Colorless
	1/1,000,000 
    
.000001

1 PPM

	7

	Colorless
	1/10,000,000 
   
 .0000001

	8

	Colorless
	1/100,000,000 

    .00000001

	9

	Colorless
	1/1,000,000,000

     .000000001

1ppb




Parts per Million Interesting Comparisons

· One part per million is one second in 12 days of your life
· One part per billion is one second in 32 years of your life
· One part per million is one penny out of $10,000
· One part per million is 10 cents out of $100,000
· One part per billion is one penny out of $10,000,000
· One part per billion is 10 cents out of $100,000,000
· One part per million is one pinch of salt on 20 pounds of potato chips
· One part per million is one pinch of salt on 44kg of potato chips
· One part per billion is one pinch of salt on 10 tons of potato chips
· One part per million is one inch out of a journey of 16 miles
· One part per million is one centimeter out of a journey of 10 kilometers
· One part per billion is one inch out of a journey of 16,000 miles
· One part per billion is one centimeter out of a journey of 10,000 kilometers
· One part per trillion is a six-inch leap on a journey to the sun
· One part per trillion is a 15 cm leap on a journey to the sun
· One part per trillion is a postage stamp on an area the size of Texas
· One part per million is approximately one bogey in 3,500 golf matches
· One part per billion is approximately one bogey in 3,500,000 golf matches
· One part per million is approximately one bad apple in 2,000 barrels
· One part per billion is approximately one bad apple in 2,000,000 barrels
· One part per million is approximately one lob in 1,200 tennis matches
· One part per trillion is approximately one error among all the words of all the front page stories in all the issues of more than 2,000 daily newspapers in the United States if their publication had started with the invention of moveable type for the printing press

Student Calculations Sheet


Refer to your formula from the shampoo lab to determine the following:

1. Grams of sodium lauryl sulfate: __________________

1. Grams of shampoo base: _________________

1. Total grams: ____________________

1. What percent of the product is sodium lauryl sulfate: ________________  (hint: divide sodium lauryl sulfate by total product)

*Most commercial shampoos have the same percentage of sodium lauryl sulfate (SLS) as your formula!

Determine how many parts per million are in your shampoo formula by completing the table below:

	Hundred
	Thousand
	Ten Thousand
	Hundred Thousand
	Million

	Amount of SLS
100
	Amount of SLS x 10
100 x 10
	Amount of SLS x 100
100 x 100
	Amount of SLS x 1,000
100 x 1,000
	Amount of SLS x 10,000
100 x 10,000

	







	
	
	
	






Use the Toxicity Level Standards and the Parts per Million data to answer the following questions:

1.  How many parts per million of sodium lauryl sulfate does your shampoo have?






1. What health effects might a person encounter if using your shampoo?






[bookmark: _GoBack]Student Calculations Sheet – Teacher Key


Refer to your formula from the shampoo lab to determine the following:

1. Grams of sodium lauryl sulfate:  
0. 15 grams

1. Grams of shampoo base:
1.   85 grams

1. Total grams: 
2.  100 grams

1. What percent of the product is sodium lauryl sulfate: 
3.  15%

*Most commercial shampoos have the same percentage of sodium lauryl sulfate as your formula!

Determine how many parts per million are in your shampoo formula by completing the table below:

	Hundred
	Thousand
	Ten Thousand
	Hundred Thousand
	Million

	Amount of SLS
100
	Amount of SLS x 10
100 x 10
	Amount of SLS x 100
100 x 100
	Amount of SLS x 1,000
100 x 1,000
	Amount of SLS x 10,000
100 x 10,000

	

15
100



	

150
1,000

	

1,500
10,000

	

15,000
100,000

	

150,000
1,000,000
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