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I  have beautiful

hair, because of my

acid balanced 

shampoo

pH, Pretty Hair, and Your Shampoo
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PURPOSE: To determine how pH effects the performance of your shampoo or How do I keep away those awful "FRIZZIES".
BACKGROUND:  



pH stands for  "The power of the Hydrogen ion".  What it measures is the amount of acid or base in a solution.   A solution which has a large number of hydrogen ions (H+), is said to be acidic.  Solutions which are acidic have pH values which are less than 7.  Solutions which have very low hydrogen ion concentrations, and want to gain hydrogen ions, are said to be  basic, and have pH values which are greater than 7.  Any solution which has a pH value of 7 is said to be neutral.  Pure water has a pH value of 7.  pH values range from the lowest value of 0; to the highest value, for a very basic solution, of 14.


pH can be measured in many  ways.  One way to test the pH of a solution is with a piece of pH paper.  The paper tells the pH of a solution  by exhibiting a different color for different pH solutions.  The color scale of pH is usually found on the pH paper container.


Commercial  hair shampoo advertisements often mention the topic of pH .  Like "pH balanced formula", for instance.  Does the control of pH make your hair cleaner, bouncier, or stronger?  


Each strand of hair consists of many long, parallel chains of amino acids.  These chains of amino acids form a really large molecule called protein.  There are three ways in which these long chains connect to each other:

             1.  Hydrogen Bonds       2 . Sulfur Covalent Bonds      3. Salt Bridges

When you sleep at night, very weak hydrogen bonds form in your hair which change its basic shape or form.  This also happens when you wear a hat to long and your hair sticks out the sides, like Bozo the clown.  This common formation of hydrogen bonds can be broken by simply wetting your hair.  Thus, water can effectively break hydrogen bonds.


In strongly acidic, solutions, pH is 1.0 to 2.0, both hydrogen bonds and salt bridges are broken.  The disulfide bonds still hold the chains together, although the hair will be very soft and frail.


At about pH of 8.5 SOME of the disulfide bonds are broken.  This causes the outer surface of hair strands to become ruffled.  This roughness catches light unevenly and makes the hair look dull.  Repeated washings with pH 8.5 shampoo will break more and more disulfide bonds, giving rise to the dreaded "split ends SYMBOL 76 \f "Wingdings" ".   


At pH of 12, all three types of bonds are broken, and hair dissolves!  DO NOT SHAMPOO WITH DRAINO !!!!!

Hair is usually acidic, and has a maximum strength in a pH range of about 4.0 to 5.0.  Ideally you will use a shampoo which has a pH which will stay consistent in this range while you are using it.

PROCEDURE 


1.  Make a data table to test at least five different shampoos:

	Shampoo Type
	pH

concentrated
	pH

tap water
	pH

salt water
	pH

vinegar
	observations

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


2. Cut out 20,  1.0 cm strips of pH paper.  Set them out on a piece of  paper  towel in

 such  a fashion so that the strips look like your data table.

3.  Using a eye dropper, place a drop of concentrated shampoo on one of the pieces of pH

     paper, record the pH by looking at the color and the pH paper container.

4.  In a small graduated cylinder, test tube, or beaker, mix one drop of the concentrated

     shampoo with  nine drops of tap water.  Shake the solution well.  With the dropper,

     take another drop of liquid out of the mixture into the eye dropper and place on

    another piece of pH paper.  Record your results.

5.   Wash out your eye dropper completely, you do not want remains of your last test to

       effect your new test.

6.  Complete the same procedure with the same shampoo, only mixing them with salt

     water,  and dilute vinegar solution.

7.   Repeat the same procedure for four other  shampoos, recording your results each

      time.

8.  Make sure to record any significant observations in your data table. 

9.  Obtain two test tubes, place 5mL of Mr. Brooks’ special hard water in one, and 5 mL of tap water in the other, shake up both test tubes with two drops of shampoo and compare.
DISCUSSION QUESTIONS:

1.  Do any of the shampoos show a change of pH after dilution?  Would a change in pH be good or bad?

2.  Why is it important to do the dilution tests?

3.  Some baby shampoo's are said to be "tear-free".  What might you expect the pH of this

     type of shampoo to be?  How about after dilution?

4. What  did you notice about the  two beakers and the amount of foam that was observed

      in the two test tubes?  Which test tube had the most foam?

5.  What does the test tube shaking procedure say to you about the use of shampoo's in

      Lake or well water?

6.  What do you think a "acid-balanced" shampoo would do?

