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Science in Motion

Juniata College


Esterification
PA State Standards:
3.4.12.A
Apply concepts about the structure and properties of matter.

1.2.11.A
Read and understand the central content of informational texts and documents in all academic areas.

Introduction:

Esters are a class of organic compounds which, unlike many organics, have pleasant odors.  In fact, many of the "artificial flavors" used in food products are esters - very pure esters.

Esters occur naturally but can also be synthesized in the lab.  To synthesize an ester, you must start with two other organic compounds - an alcohol and an acid. The ester is formed when dehydration occurs.  The alcohol and acid react to form the ester and a water molecule.   
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Some esters that can be synthesized include methyl salicylate (oil of wintergreen),  isoamyl butyrate (pear),  isoamyl acetate (banana),  ethyl acetate (fruity), and ethyl salicylate (sweet smell).

Guiding Question:
Please answer the following question before beginning the lab.

This reaction will be performed in a test tube that is heated for 10 minutes.  After 10 minutes of heating, will the contents of the test tube smell good or bad?  Why?
Equipment/Materials:

250-mL beaker

Dowex 50 x 2 - 100 ion-exchange resin

Droppers

Ethanol

Glacial acetic acid

Hot plate

Isoamyl alcohol

Labelling tape

Methanol

Microscale kits

Microscale thermometers

Microspatula

Salicylic acid

Styrofoam cups (4 per group)


Safety:
· Always wear safety glasses and an apron.

· Do not smell chemicals by placing your nose at the bottle’s opening; waft the smell toward your nose with your hand.

· Aim the test tubes at a wall while heating.
· Keep all reactants away from flames.

· Never eat or drink in the lab.

Procedure:
1.   Heat water in a beaker on a hotplate near a wall. Place a microscale thermometer in 

      the water. Monitor the temperature – it should stay between 70 – 80 oC.

2.   Label 4 microscale test tubes A – D at the top with labeling tape.  The test tubes may be placed in microscale Erlenmeyer flasks, which will act as stands for the test tubes.

3.   Use the microspatula to place a small amount of ion-exchange resin (about 

       1 cm high) into each of the four test tubes.

4.  Place the following in the test tube labeled “A”:

10 drops of isoamyl alcohol

10 drops of glacial acetic acid

5.  Place the following in the test tube labeled “B”:

10 drops of ethanol

10 drops of glacial acetic acid

6.  Place the following in the test tube labeled “C”:

salicylic acid – a similar amount to the resin

enough methanol to dissolve the acid (about 25 drops)

7.  Place the following in the test tube labeled “D”:



       salicylic acid – a similar amount to the resin



       10 drops of ethanol

8.  Place all four test tubes in the water bath on the hot plate, and allow them to react for 10 minutes. Be sure that the test tubes are aimed at the wall.  (It is not necessary to put the Erlenmeyer flasks in the water.)

9.  After 10 minutes, CAUTIOUSLY smell the odor of each. Remember to waft.  Record the scent on the data table.  

10.  Pour the liquid contents of tube A into a clean styrofoam cup.  Swirl the cup one or

       two times, then immediately pour the excess reactants into a sink, and rinse with a

       small amount of water.  Smell the inside of the cup, remembering to waft.  Record the scent on the data table.

11.  Repeat steps 9 & 10 for the other three esters. 

12.  Thoroughly rinse out each of the test tubes and cups.

Data:

	Tube
	Scent in Test Tube
	Scent in Cup

	A
	
	

	B
	
	

	C
	
	

	D
	
	


Questions:
1. After 10 minutes of heating, did the contents of the test tube smell good or bad?  Why?

2. Identify each of the esters that were synthesized.

	Tube
	Ester

	A
	

	B
	

	C
	

	D
	


3. How did the scent of each ester change after rinsing the cup with water?

4. What name would you give to an orange-smelling ester formed by adding octanol to acetic acid? 
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