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Soap Suds Titration

Description and Concept:  The purpose of this demo is to show the effect of hard water (water that contains Ca 2+ and Mg 2+) on soap.  A "bathtub ring" is created in the classroom.  More soup is necessary for sudsing in hard water than in soft water.  Commercial dish washing detergent on the other hand produces suds easily, even in hard water.  

Materials:
· Murphy's Oil Soap

· Commercial soap detergent (ex. Dawn)

· Deionized water

· Tap water

· 3 large jars with tops

· 10 mL graduated cylinder

Procedure:
Fill one jar about two-thirds full with deionized water.

Fill another jar about two-thirds full with tap water.

Add several mL of Murphy's Oil Soap to each of these jars

Shake the two jars: the one with deionized water will form suds and the one with tap water will turn cloudy.  

Add more Murphy's Oil Soap to the tap water until suds will form.

Explain that the cloudiness is a precipitate of the calcium salt of the soap:

2 Na (aq)  +  2 RCOO- (aq)  +  Ca2+ (aq)  =  2 Na+ (aq)  +  Ca(RCOO)2

It is what forms a "bathtub ring."

Fill a third jar about two-thirds full with tap water.  

Add commercial detergent and shake to produce suds.

Notes:  Developed for Prof. Ewing's C100 class.

The black screen as a background makes the cloudiness more visible.
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