
Esterification. Synthesis of n-Butyl Acetate by Azeotropic Distillation of Water

Chapter 40, Expt. 1 pages 559-560.
Experimental Procedure.

1. Wash the Dowex before using, Procedure:

A. place about 0.200 g Dowex on Hirsch funnel

B. Wash, filter through distilled water until most of the water does not turn yellow.

C. Scrape off the Dowex from the filter into the 5 ml short neck, round bottomed flask. 

2. Add 0.600 g (0.58 mL) of acetic acid, 0.74g (0.91mL) of 1-butanol, and between 5 and 10 boiling chips into the flask.

3. Attach the sidearm corked and the empty distilling column (Figure 40.1 on p. 558). And clamp the apparatus at an angle as shown in textbook p. 558.
4. Heat the flask on the hot sand bath; this has a tendency to bump so heat SLOWLY.
5. Allow the reaction mixture to reflux in a manner such that the vapors condense about one-third to half of the way up, the empty distilling column, which is functioning as an air condenser. 
6. Make sure the solution is refluxing, and nothing is coming out of the refluxing condenser on top. If it is, your heat is too intensive.

7. As the sidearm fills with condensate, it is cloudy first, and then two layers separate.(top layer is ester and alcohol, bottom layer is water), the condensate may overflow the side arm, cool the apparatus, tip the apparatus very carefully to allow a the upper layer in the sidearm to drip back into the reaction flask. Then open up the side arm and let the water layer out. 
8. Close the apparatus and repeat boiling until the water layer does not appear to increase (hopefully this will take 25-30 minutes total, but do not rush). The reaction is over now. The product is in the round bottom flask.
9. Remove the product carefully from the reaction flask with the Pasteur pipette. Weigh the product and write down the number in your notebook Run IR of the product. You do not need to determine boiling point; just read over pp. 557-558 to understand what the boiling point tells you about the product.
    Note: Wash the Dowex and discard in the waste container after esterification. 

