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Unit 2: Nature’s Chemistry
Key Area: Soaps, Detergents and Emulsions
Course Notes
	Name
	

	Class
	


What are Soaps?

Soaps play a vital role in keeping clean. They are salts made from the alkaline hydrolysis of fats and oils (triglycerides). 

[image: image5.png]e
CHy— O —GC

Ri
CH,— OH Ry — COO™Na™
% J .
CH 707C\ + 3NaOH ——> CH —OH + Ry;— COO™Na
Ry |
CH,— OH Rs— COO™Na*
/O
CH,—O0—C
\R3
triglyceride + sodium ——> glycerol + 3 soap molecules

(fat or oil) hydroxide




Fat molecules contain three ester links. These can be hydrolysed when they are heated with sodium hydroxide (or potassium hydroxide). This results in the formation of g________ and the sodium salt of the long chain fatty acid i.e. soap.

Sodium stearate (a white solid) is the most common type of soap. Each molecule consists of a long non-polar covalent hydrocarbon ‘tail’ and a polar, ionic ‘head’ where the charge is.
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This structure helps to explain the cleansing action of soap as the non-polar ‘tail’ dissolves in non-polar substances such as grease while the polar ‘head’ will not.
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The non-polar tail of the molecule can be called hydroph_____ as it is repelled by water. The polar, ionic head is __________ and does dissolve in p_______ solvents such as water. 

The cleansing action of soap
Cleaning with w_____ alone has little effect if the stains consist of non-polar substances, such as grease and sweat as the stain will not __________ in water.
Soaps and detergents are ‘emulsifying reagents’. These are simply chemicals which can make oil and water become permanently ________ to produce a stable e_________. 
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Emulsifiers have a charged ‘head’ that s attracted to water,
and an oppositely-charged tail’ not attracted to water.
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During cleaning, the ___________ tails are attracted to the droplet of grease, whilst the ____________ heads face out into the surrounding water. Agitation occurs and the soap ions fully surround the grease droplet. A ball like structure called a m_________ is created. 
The dirt or grease is held inside the ball and suspended in the water. The negative soap heads will cause the micelles to repel each other, stopping them the oil droplets from reforming into larger grease droplets

Detergents
Detergents are a family of compounds that are similar to s_____ and work in a similar way. They are more useful in areas where ______ water is present. When ordinary soaps are used in hard water areas, a s_______ layer is produced. This inhibits the cleansing action of the soap and detergents do not produce this scum layer. They are most commonly used in our homes when washing clothes, dishes or as surface cleaners.

They also contain specific hydrophilic (ionic) and hydrophobic (covalent) parts.


	Soaps
	Detergents

	contain sodium carboxylate (COONa) group.
	contain sodium sulphonate(SO3Na) group.

	not suitable for washing with hard water

(scum layer forms).
	suitable for hard and soft water

(scum layer does not form)

	formed from reaction of fats and alkalis
	formed from reaction of alkalis and sulphuric acids

	they are biodegradable.
	most of them are non-biodegradable.


Emulsions
Emulsions are formed when tiny droplets of one liquid are suspended within another liquid.
It is not uncommon for foods that we eat to contain emulsions of oil and water. To prevent the oil and water from s__________ (and thus the food spoiling), chemicals called e____________ are added. Many common foods like bread, ice-cream, sauces, mayonnaise and biscuits contain emulsifiers.



Emulsifiers have a similar structure to fats and oils. One or two fatty acid groups are reacted with a molecule of g_________. An e_____ link forms between the fatty acid and the glycerol backbone. However, there must be at least one h_________ group left on the glycerol molecule.


The two molecules above are a monoglyceride (with two hydroxyl groups remaining) and a diglyceride (with one hydroxyl group remaining). Hydroxyl groups are hydroph_____, whilst fatty acid chains are hydroph_____. The emulsifier can dissolve in both polar and non-polar liquids and enable an e________ to be formed.
Key area check test- Soaps, Detergents and Emulsions
1. What do the words hydrophobic and hydrophilic mean?
2. Draw glycerol;

3. What along with glycerol is made when a fat/oil is broken down during hydrolysis?

4. What type of hydrolysis is required to break fats to make soap?

5. Draw soap, labelling the two main sections of its structure;

6. Why are soaps/detergents better at cleaning that water alone?

7. Draw a micelle as it traps a droplet of fat in water;

8. Describe what an emulsion is;

9. How is the structure of an emulsifier different from a fat/oil structure?

10. Explain using your knowledge of chemistry why fats and water immiscible?
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Soap structures contain:


a non-polar (hydrophobic) tail


an ionic (hydrophilic) head
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An emulsifier is a substance used to make liquids which are normally immiscible mix. 
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monoglyceride
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