The Chemistry of Shampoo


The advent of synthetic shampoos in the past several decades has revolutionized cleansing and cleaning chores.  The major advantage of synthetic detergents over soap is how they function in hard water.  Soap, an alkali salt of fatty acids, removes dirt and grease from surfaces.  However, soap’s foaming and cleansing action is reduced according to the degree of hardness of the water.  Also, in hard water, which contains a relatively high amount of calcium in solution, the calcium reacts with the soap to form a scum.  The familiar ring in the bathtub is composed of these deposits, to which dirt and other undissolved matter in the water may adhere.  Shampooing with soap and hard water can result in scum forming on the hair.  The result is a dull luster and difficulty in combing the hair.  A rinse with a substance that will redissolve the scum is needed.  Today, soap is seldom used for hair washing.  In days prior to synthetic shampoos, the scum that dulled the hair’s luster was often reduced or eliminated by rinsing with an acidic substance, such as vinegar or lemon juice.

Synthetic detergents do not react with the calcium in water, and scum deposits do not form, even in the hardest water.  However, the detergent or cleaning action may vary depending on the kind of synthetic detergent used and the kind of dirt to be removed.  Synthetic detergents are classified as anionic, cationic, nonionic, or amphoteric, depending on the way their ions behave in water.  All work by breaking down the resistance between the water and the dirt, oil, or other material on the surface to be cleaned and allowing the dirty material to be rinsed away.  Synthetic detergent shampoos sold for adults are usually of the anionic type.  Those for babies and children are usually of the amphoteric type or amphoteric mixed with anionic.  Cationic synthetic detergents are not usually included in shampoos as detergent agents.

1. A manufacturer claims that the anionic synthetic shampoo that she produces is suitable for babies and small children.  From the information in the passage, which of the following is probably the mildest type of synthetic cleansing agent?
a. Anionic

b. Cationic

c. Nonionid

d. Amphoteric

e. All of the above

2. According to the passage, which of the following is needed to dissolve the scum formed by synthetic detergents?
a. Vinegar

b. Protein derivatives

c. Alkali salt

d. Conditioner

e. None of the above

3. What does a bathtub that has a film of an oily, yet gritty, substance containing particles of hair suggest that the bather washed his or her hair with?
a. Soap

b. An anionic type of synthetic shampoo

c. A cationic type of synthetic shampoo

d. A nonionic type of synthetic shampoo

e. An amphoteric type of synthetic shampoo
