
 
Soap and Saponification 

 
I. Preparation of Soap 

A. Saponification Reaction 
 
 

 
Triglycerides    glycerol          sodium stearate 

(a soap) 
 

B. Precipitation of Soap with NaCl.  The crude soap obtained contains also contains NaOH, 
NaCl and glycerol. 

 
C. Purification by boiling the crude soap in water and reprecipitating with NaCl.  This 

process is repeated several times. 
 

II. Soap Properties 
• Soap is an excellent cleanser because of its ability to act as an emulsifyier. 
• Water has a property called surface tension. In a body of water,  individual water 

molecules are hydrogen bonded to each other. However, molecules at the surface are 
only hydrogen bonded to other molecules on the water side. Consequently they join 
together more strongly to those directly associated with them on the surface causing 
water to bead up on the surfaces of the fabric. 

• This tension slows wetting of the surface and inhibits the cleaning process. 
• In the cleaning process, surface tension must be reduced so water can spread and wet 

surfaces.  Chemicals that are able to break surface tension are called surfactants. 
• Surfactants perform other important functions in cleaning, such as loosing, 

emulsifying (dispersing in water) and holding soil in suspension until it can be rinsed 
away. 

• Soap is an anionic surfactant (negative charge). 
• Soaps are salt of long chained fatty esters.  They are completely miscible in water. 
• Soaps exists as micelles which are spherical cluster of carboxylate anions that packed 

together with the non-polar hydrocarbon chains in the interior.  The sodium ions are 
scattered through out the aqueous layer. 

• Because the surfaces of a micelle are negatively charged, individual micelle repel 
each other and remain disperse through the aqueous phase. 

 
 
 
 

http://hyperphysics.phy-astr.gsu.edu/hbase/#c2


 
 

 
 
III How Water Hardness Affects Cleaning Action 
• Soaps react with Ca+2, Mg+2, Fe+3, and sometimes Mn+2 in hard water to an insoluble 

film or soap scum. 
 
2 CH3(CH2)16CO2-Na+    +   Mg+2    [CH3(CH2)16CO-2]2Mg+2  + 2 Na 
 
Procedure 
Caution: 25 % NaOH is very caustic.  Make sure goggles are on at all times. 
 
Preparation of Soap 
• Oil, sodium hydroxide solution and ethanol (used as a solvent) are mixed and heated. 
• The soap is precipitated with NaCl solution by increasing the density of the aqueous 

layer making the soap float. 
• #6  Filter the precipitated soap using a 4 plies of cheesecloth on a gravity funnel. 
• At this point the soap will be purified by redissolving it in water and reprecipitating 

until the pH of the soap is lower in alkalinity. 
 
Testing for Soap properties 
Every as written. 
 
 
 
 


