Chemistry 2411L

Clower

Steam Distillation of Essential Oils Procedure

For this experiment you will be working in groups of 2 students. Record all data in your laboratory notebook. The objective of this lab is to isolate the essential oil from cloves, then characterize the oil using GCMS. Oil of cloves is rich in 4-allyl-2-methoxyphenol (eugenol). Small amounts of other components, such as eugenol acetate and caryophyllene, may also be present.
Week 1: Isolation of the Essential Oil of Cloves
Safety note: Since steam is being generated, care should be taken to avoid spills and burns. Exposure to methylene chloride fumes should also be minimized.

Place 10 g of freshly ground cloves in a 500-mL round-bottom flask from your lab kit. Add 150 mL of water and a boiling stone to the flask and mark the water level with a grease pencil. Assemble the setup shown in Figure 3-22 of Padias. Use vacuum grease and blue Keck clamps at all joints. If you have a one-neck 500-mL flask instead of a 3-neck flask, use the Claisen connecting tube to attach the separatory funnel and the 3-way adapter to the round-bottom flask. Fill the separatory funnel with water.

Heat the mixture (with a Bunsen burner) until a steady distillation begins. Occasionally add water from the separatory funnel to maintain the original water level in the round bottom flask. Collect the distillate until no further droplets of oil can be seen; a minimum of 100 mL should be distilled and collected. 
When the distillation is complete, pour the distillate into a clean separatory funnel, rinse the receiving flask with 10 mL of methylene chloride, and add this to the funnel. Shake the funnel gently, allow the layers to separate completely, and drain the lower organic layer into a small Erlenmeyer flask. Extract the aqueous layer again using 5 mL of methylene chloride, and drain the lower layer carefully into the same Erlenmeyer flask. Dry the methylene chloride over sodium sulfate, then transfer the solution into another tared flask. Evaporate the methylene chloride on the steam bath in a hood or on a rotary evaporator until the solution has been concentrated to an oily residue. Weigh the oil and calculate the percent yield based on the weight of plant material.
Determine the IR spectrum of your oil.

Week 2: GCMS
This week you will meet in the classroom. More information about the GCMS procedure will be provided at that time.
