
MODULE-19 

SOAPS AND DETERGENTS 

SAPONIFICATION: - Esters react with a base to give back the alcohol and carboxylic acid. 
This reaction is known as saponification because it is used in the preparation of soap. 

 

SOAP: - Soaps are sodium or potassium salts of long chain fatty acids. When triglycerides in 
fat/oil react with aqueous NaOH or KOH, they are converted into soap and glycerol. This is 
called alkaline hydrolysis of esters. Since this reaction leads to the formation of soap, it is 
called the saponification process. 

                             

This type of reaction is also called a hydrolysis reaction. In a hydrolysis reaction, a 
substance reacts with water and undergoes splitting. The hydroxide ions present in 
saponification act as a catalyst, with the water needed supplied by the sodium hydroxide 
solution. 

                

In the above given reaction glyceryl palmitate undergoes alkaline hydrolysis to give sodium 
palmitate (soap) and glycerol. 

Fatty Acids: - Fatty acids are carboxylic acids with long hydrocarbon chains. The 
hydrocarbon chain length may vary from 10-30 carbons (most usual is 12-18).  

Examples: Stearic acid, CH3 (CH2)16COOH; Palmitic acid, CH3 (CH2)14COOH; Lauric acid, 
CH3 (CH2)10COOH. 

SOAP MOLECULE:-   

The soap molecule has two parts: a polar group (-COO-Na+) and a non-polar group (R-
hydrocarbon part). The polar group is called the head and the non-polar group is called the 



tail. Thus, the soap molecule has a polar head and a non-polar hydrocarbon tail. The polar 
head is hydrophilic in nature (water loving) and the non-polar tail is hydrophobic (water 
repelling) in nature. 

 

 

 

DETERGENTS :- The sodium or potassium salt of a long chain alkyl benzene sulphonic acid 
or the sodium or potassium salt of a long chain alkyl hydrogen sulphate that have cleansing 
properties in water.  

 

Like soaps, detergents contain one large non-polar hydrocarbon group and one short ionic or 
highly polar group (SO3

—Na+ or OSO3
—Na+) at each end, which allow for the cleansing 

action of dirt in water. 

                                  



The cleansing action is exactly similar to that of soaps whereby the formation of micelles 
followed by emulsification occurs. 

                

Synthetic detergents can lather well even in hard water. This is because they are soluble 
sodium or potassium salts of sulphonic acid or alkyl hydrogen sulphate and similarly form 
soluble calcium or magnesium salts on reacting with the calcium ions or magnesium ions 
present in water. This is a major advantage of the cleansing property of detergents over 
soap.          

HOW DOES SOAP (OR DETERGENT) WORK? 

When you mix soap into the water the soap molecules arrange themselves into tiny clusters 
(called 'micelles'). The water-loving (hydrophilic) part of the soap molecules points 
outwards, forming the outer surface of the micelle.The oil-loving (hydrophobic) parts group 
together on the inside, where they don't come into contact with the water at all. Micelles can 
trap oil particle in the centre. These drops of oil are suspended in the water. Since the micelle 
is soluble in water, it can easily be washed away. 

 

 



MICELLE:-   A submicroscopic aggregation of  (soap) molecules clustered into sperical 
structures such as a droplet in a colloidal system. The spherical cluster of molecules are 
arranged in such a way that polar portions of the molecules are on the surface, and the 
nonpolar portions are located in the interior.                     

 

SOAP DOES NOT WORK WELL WITH HARD WATER:- 

Soap does not lather well with hard water because soap reacts with the calcium and magnesium salts, 

which cause the hardness of water and gives rise to an insoluble, sticky substance called as scum. 

This problem is overcome by using detergents as cleansing agents. Detergents are generally 

ammonium or sulphonate salts of long chain carboxylic acids. The charged ends of these compounds 

do not form insoluble precipitates with the calcium and magnesium ions in hard water. Thus, they 

remain effective in hard water. 

SOME IMPORTANT POINTS REGARDING SOAPS:- 

1. They are metal salts of long chain higher fatty acids. 

2. These are prepared from vegetable oils and animal fats. 

3. They cannot be used effectively in hard water as they produce scum i.e., insoluble 
precipitates of Ca2+and Mg2+. 

4. These are biodegradable. 

SOME IMPORTANT POINTS REGARDING DETERGENTS:- 

1. These are sodium salts of long chain hydrocarbons like alkyl sulphates or alkyl benzene 
sulphonates. 

2. They are prepared from hydrocarbons of petroleum or coal. 

3. They are effective in soft, hard or salt water. 



4. Some of the detergents are not biodegradable. 

ADVANTAGES OF SYNTHETIC DETERGENTS OVER SOAPS:- 

(i) Synthetic detergents can be used even in hard water whereas some of the soap gets wasted if water 

is hard. 

(ii) Synthetic detergents can be used even in acidic medium as they are the salts of strong acids and 

are not decomposed in acidic medium. 

(iii) Synthetic detergents have a stronger cleansing action than soaps. 

(iv) Synthetic detergents are more soluble in water than soaps. 

(v) Synthetic detergents are prepared from the hydrocarbons obtained from petroleum. This saves 

vegetable oils which are otherwise used in preparation of soap. 

DOES USING SYNTHETIC DETERGENTS POSE ANY PROBLEM:-  

Detergent can cause a negative impact both on health and the environment.  

(i) Phosphate-containing detergents can create algal blooms in fresh water. These in turn use up the 

oxygen available for aquatic life. 

This problem occurs because phosphorous and nitrogen from detergents are nutrients that 
stimulate excessive growth of algae and other aquatic vegetation. This can lead to 
eutrophication, a process by which a freshwater aquatic ecosystem slowly dies due to 
continual oxygen depletion. 

(ii) Detergents can cause the skin surface to become rough as a result of the loss of natural 
moisture on the skin surface and increase the permeability of the outer surface. 

(iii) Toxic chemicals present in detergents can cause harm to the human health, if ingested. 
Some of the health effects include respiratory problems, eye irritation, cancer and disruption 
of the endocrine system. 

(iv) Detergents can have poisonous effects in all types of aquatic life if they are present in 
sufficient quantities, and this includes the biodegradable detergents. All detergents destroy 
the external mucus layers that protect the fish from bacteria and parasites; plus they can cause 
severe damage to the gills. Most fish will die when detergent concentrations approach 15 
parts per million. Detergent concentrations as low as 5 ppm will kill fish eggs.  

(v) Detergents made from highly branched hydrocarbons are non- biodegradable. Their 
elimination from municipal waste-waters by the usual treatments is a problem. They can 
cause soil pollution and water pollution.  



(vi) They tend to inhibit oxidation of organic substances present in waste-waters because they 
form a sort of envelope around them. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MODULE-19 

SOAPS AND DETERGENTS 

Some textual questions answered: 

1) Would you be able to check if water is hard by using a detergent? 
 
Detergents are ammonium or sulphonate salts of long chain carboxylic acids. Unlike 
soap, they do not react with calcium and magnesium ions present in hard water to form scum. 
They give a good amount of lather irrespective of whether the water is hard or soft. This 
means that detergents can be used in both soft and hard water. Therefore, it cannot be used to 
check whether the water is hard or not. 
 
2) People use a variety of methods to wash clothes. Usually after adding the soap, they 
‘beat’ the clothes on a stone, or beat it with a paddle, scrub with a brush or the mixture is 
agitated in a washing machine. Why is agitation necessary to get clean clothes? 
 
A soap molecule has two parts namely hydrophobic and hydrophilic. With the help of 
these, it attaches to the grease or dirt particle and forms a cluster called micelle. These 
micelles remain suspended as a colloid. To remove these micelles (entrapping the dirt), it is 
necessary to agitate clothes. 
 
3) Why does micelle formation take place when soap is added to water? Will a micelle 
be formed in other solvents such as ethanol also? 
 
A soap is a sodium or potassium salt of long chain fatty acids. It has one polar end and 
one non-polar end. The polar end is hydrophilic in nature i.e., this end is attracted towards 
water. The non-polar end is hydrophobic but lipophilic, i.e., it is attracted towards 
hydrocarbons. When soap is added to water, soap molecules arrange themselves in a cluster 
to keep the non-polar portion out of water such that the non-polar ends are in the interior of 
the cluster and the polar ends are on the surface of the cluster. Since the dirt present on 
clothes is organic in nature and insoluble in water, the hydrophobic ends of the clusters attach 
themselves to the dirt. This cluster formation in which the dirt is entrapped is the micelle. 
Micelle formation does not occur in alcohol because the alkyl chain of soap becomes soluble 
in alcohol. 
 
4) Explain the formation of scum when hard water is treated with soap. 
 
Soap does not work properly when the water is hard. A soap is a sodium or potassium 
salt of long chain fatty acids. Hard water contains salts of calcium and magnesium. When 
soap is added to hard water, calcium and magnesium ions present in water displace sodium or 
potassium ions from the soap molecules forming an insoluble substance called scum. A lot of 
soap is wasted in the process. 
 
5) What change will you observe if you test soap with litmus paper (red and blue)? 
 
Since soap is basic in nature, it will turn red litmus blue. However, the colour of blue 
litmus will remain blue. 



6) Explain the mechanism of the cleaning action of soaps. 
 
The dirt present on clothes is organic in nature and insoluble in water. Therefore, it cannot be 
removed by only washing with water. When soap is dissolved in water, its hydrophobic ends 
attach themselves to the dirt and remove it from the cloth. Then, the molecules of soap 
arrange themselves in micelle formation and trap the dirt at the centre of the cluster. These 
micelles remain suspended in the water. Hence, the dust particles are easily rinsed away by 
water. 
 
 


